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1.  Introduction 

This document and its appendices present the Site Management Plan (SMP) for Operable Unit 1 
(OU-1) of the East 173rd Street Works Site (Site No. V00552-2), the grounds of a former 
manufactured gas plant (MGP) that was located within what is now a portion of the City of New 
York’s Starlight Park in the Bronx, New York.  This plan was developed in accordance with the 
terms of Voluntary Cleanup Agreement (VCA) Index No. 02-0003-02-08, dated 
August 15, 2002, between Consolidated Edison Company of New York (Con Edison) and the 
New York State Department of Environmental Conservation (NYSDEC), the NYSDEC-
approved Remedial Action Work Plan (RAWP) for OU-1 of the former East 173rd Street Works 
Site (Site) dated August 24, 2004, the NYSDEC-approved OU-1 Final Design Report for the Site 
dated July 2005, the November 9, 2006 Access Agreement between Con Edison and the New 
York City Parks Department identifying post-RA responsibilities, the requirements contained in 
the NYSDEC’s Draft Voluntary Cleanup Program Guide, dated May 2002 and the guidance 
provided in the NYSDEC’s Draft DER-10 Technical Guidance for Site Investigation and 
Remediation, dated December 2002.  This SMP will be implemented following the completion 
of the remedial action (RA) construction activities specified in the NYSDEC-approved RAWP 
and OU-1 Final Design Report. 
 
The objective of this plan is to establish a set of procedures and restrictions to manage potential 
future human exposure to MGP-impacted soil and groundwater left in place below the 
demarcation barrier and clean fill cover that will be installed at the Site as part of required (OU-
1) RA construction activities and to ensure that the remedy NYSDEC selected for OU-1 of the 
Site remains protective of human health and the environment.  The SMP procedures and 
restrictions include a post-remediation groundwater-monitoring program, institutional controls 
(i.e., inspection, certifications, groundwater and land use prohibitions, and notifications) and 
excavated material management procedures.  This SMP is a guide for implementing these 
procedures and prohibitions, and for ensuring that the procedures continue and are complied with 
after the completion of the RA construction activities.   
 
This SMP is organized into the following six sections: 
 
1 – Introduction Provides background information about the Site. 

2 – Post RA Groundwater Monitoring Presents a description and schedule for the 
groundwater monitoring activities that will be 
implemented following the completion of the RA 
construction activities. 
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3 – Annual Inspection and Certifications Describes inspection requirements for certifying 
that engineering and institutional controls are in 
place, are being complied with, and remain 
effective to protect human health and the 
environment. 

4 – Notifications Discusses notification procedures for post RA 
activities. 

5 – Soil Management Plan Presents procedures for the management of soil 
during any future intrusive activities. 

6 – Reporting Identifies the reporting requirements and 
information be provided in association with site 
management activities. 

 
The health and safety practices, field sampling plan procedures, and quality assurance/quality 
control procedures that need to be followed during the implementation of post-RA groundwater 
monitoring and excavation activities conducted below the clean fill cover and demarcation 
barrier are discussed in detail in the following appendices: 
 
 Health and Safety Plan (HASP) (Appendix A) - provides a mechanism for establishing 

safe working conditions at the Site.  
 
 Field Sampling Plan (FSP) (Appendix B) – provides the details for obtaining field 

samples in support of monitoring and excavation activities. 
 
 Quality Assurance Project Plan (QAPP) (Appendix C) - presents field inspection and 

laboratory quality assurance/quality control (QA/QC) procedures, as well as standards 
and guidelines regarding sample analysis, validation, and reporting. 

 
 Appendix D to this SMP contains a copy of the Access Agreement between Con Edison 

and the City of New York pertaining to the implementation of the requirements of this 
SMP and compliance with the land use and institutional controls imposed by the 
NYSDEC as part of its selected remedy for the OU-1 Site. 

1.1 Site Description  
The East 173rd Street Works Site is located between the Sheridan Expressway and the Bronx 
River in the West Farms section of the Borough of the Bronx, Bronx County, New York.  The 
location of the Site is illustrated on Figure 1, taken from a portion of the United States 
Geological Survey (USGS) Topographic Map of the Central Park, New York, the New Jersey 
Quadrangle, and the Flushing, New York Quadrangle.   
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The former grounds of the MGP at the Site occupied a single parcel of land that is currently 
owned by the City of New York and operated by the New York City Department of Parks and 
Recreation (Parks Department).  The Site is located within Starlight Park, a part of the City of 
New York’s Bronx River Park.  Starlight Park is zoned R7-1, a general residential district.  The 
current and intended future use of the Site is a New York City-owned public park.  The former 
MGP was located in the middle portion of Starlight Park and occupied an area of approximately 
3 acres.  The boundaries and former structures of the MGP are shown on Figure 2.  Starlight Park 
is approximately 7.3 acres in size, and is currently designated by the Bronx Assessor’s Office as 
Block 03019, Lot 0100.   

1.2 Site History 
This section presents a brief history of the East 173rd Street Works Site.  A more detailed 
discussion of the Site’s history is presented in the following report that was filed with the 
NYSDEC by Con Edison:  Manufactured Gas Plant History, East 173rd Street Works, Bronx, 
New York (GEI, October 2002). 
 
Several Con Edison predecessor companies owned the Site from 1859 to1936.  From 1936 to 
1945, Con Edison owned the Site.  Since 1945, the Site has been owned by the City of New 
York.  Historic records indicate that an MGP operated at the Site from possibly as early as the 
1870s until 1923.  Between 1912 and 1923, the Site was used primarily for gas storage, and the 
standby facility.  In 1924, a 130,400 cubic foot (cf) gas holder and a 60,000 cf gas holder were 
taken down and some plant buildings were partially removed.  Sometime prior to 1943, a 75,000-
cf gas holder was taken down.  The Site area was used by Con Edison as a storage facility and 
garage until it was sold to the City of New York in December 1945.  Up until this time, the main 
channel of the Bronx River flowed past the south side of the Site, as depicted in the historical 
footprint in Figure 2.  The last plant building was taken down in the 1950s.  Starlight Park was 
reportedly constructed in the 1960s, at the same time that the Bronx River was rerouted and 
reconstructed to its current location and the Sheridan Expressway was first constructed. 

1.3 Project Background 

1.3.1 Remedial Investigations 

Con Edison has completed a comprehensive NYSDEC-approved remedial investigation for the 
Site pursuant to the VCA.  The following reports and work plans were submitted to the 
NYSDEC in connection with the Site investigation. 
 
 Focused Remedial Investigation Work Plan, East 173rd Street Works Former 

Manufactured Gas Plant Site (GEI, May 2002) 
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 Focused Remedial Investigation, East 173rd Street Works Former Manufactured Gas 
Plant Site (GEI, April 2003) 

 
 Supplemental Remedial Investigation Work Plan, East 173rd Street Works, Bronx, New 

York (GEI, May 2003) 
 
 Supplemental Remedial Investigation, East 173rd Street Works, Bronx, New York, Data 

Summary Report (GEI, April 2004) 
 
The April 2003 Focused Remedial Investigation (FRI) report and April 2004 Supplemental 
Remedial Investigation (SRI) report provided documentation and a description of the procedures 
and findings of the remedial investigation activities conducted at Starlight Park.  The remedial 
investigations, in general, consisted of sampling and analyses of soil and groundwater within 
Starlight Park, and sediment and surface water in the Bronx River.   
 
The compounds detected in the soil and groundwater at the Site includes volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), and inorganic compounds.  
Many of the inorganic and organic compounds detected in the on-Site soil and groundwater can 
be associated with MGP residues; however, some of these detected compounds also typically 
occur in urban fill, which forms the uppermost soil layer of the Site.  The chemical and physical 
data presented in the remedial investigation reports are summarized below according to media. 
 
Urban Fill – The uppermost soils of the Site (from the ground surface to approximately 5 feet 
below the current ground surface [cgs]) consisted of urban fill materials that were not impacted 
by the former MGP operations at the Site.  The current ground surface is the surface post 
remediation and does not reflect the final surface following the construction of the athletic fields 
 
Subsurface Soil – Physical evidence of MGP residue and analytical results indicated that on-Site 
subsurface soils were impacted by the former MGP operations.  VOCs and SVOCs were 
detected in subsurface-soil samples at concentrations that exceed the NYSDEC-established 
project Soil Cleanup Criteria (i.e., soil containing dense non-aqueous phase liquid (DNAPL) tar 
and/or concentrations of total SVOCs greater than 500 parts per million (ppm), and/or 
concentrations of VOCs greater than 10 ppm).  The samples exhibiting the highest SVOC 
concentrations were collected from on-Site subsurface soils containing DNAPL tar.  The 
DNAPL tar was limited to discrete areas within the former MGP boundary, at depths between 8 
and 20.5 feet below cgs.  
 
Groundwater – Groundwater samples collected from on-Site wells located in areas of MGP-
impacted subsurface soils and along the hydraulically downgradient Site boundary contained 
concentrations of VOCs and SVOCs above the New York State Ambient Water Quality 
Standards (AWQS) for a GA Water Class.  The DNAPL tar represented a continuing source for 
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VOC and SVOC groundwater contamination.  Groundwater at Starlight Park is not used for 
irrigation or as a drinking water source.    
 
MGP Structures – Several remnant MGP structures were present beneath the surface of the Site.  
The rims or walls of the two subsurface water-seal gas holders were encountered at a depth 
starting approximately 6 feet below cgs.  The holder bottoms were encountered at depths of 22 
feet and 25 feet below cgs.  The bottom slab of the former above-grade gas holder was 
uncovered at a depth of approximately 4.5 feet below cgs.  The floors of several of the former 
MGP buildings were encountered at depth of between 3 and 5 feet below cgs. 

1.3.2 Remedial Action 

Based on the findings and conclusions of the NYSDEC-approved Remedial Investigation (RI) 
Reports identified above, the NYSDEC and New York State Department of Health (NYSDOH) 
determined that remediation is necessary for OU-1 of the Site, which as defined by the NYSDEC 
and NYSDOH, comprises the portion of Starlight Park located within the footprint of the former 
MGP and those areas outside the MGP footprint for which remedial action is necessary to meet 
the cleanup objectives established by these agencies for the OU-1 area.  The documents listed 
below were submitted to the NYSDEC in association with the RA conducted at the Site. 

 
 Proposed Remedial Approach, East 173rd Street Works (Starlight Park), Bronx, New 

York (GEI, April 2003) 
 
 Remedial Action Work Plan, East 173rd Street Works Former Manufactured Gas Plant 

Site (GEI, August 2004) 
 
 Operable Unit 1 Final Design Report, East 173rd Street Works (Starlight Park), Bronx, 

New York (GEI, July 2005) 
 

The Proposed Remedial Approach was prepared to allow the NYSDEC, the NYSDOH, the Parks 
Department, and community stakeholders the opportunity to review and provide input early in 
the development of the RAWP.  The NYSDEC-approved RAWP provided expanded 
descriptions of the remedial activities described in the Proposed Remedial Approach, and 
incorporates modifications to the Proposed Remedial Approach based on comments received 
from NYSDEC, NYSDOH, Parks Department, and community stakeholders.  The selected RA is 
described in a detailed set of design plans, written specifications, work plans, and background 
reports combined into a package collectively referred to as the OU-1 Final Design Report.  This 
report also presents the geotechnical and environmental data from both the FRI and SRI in 
support of the selected RA.   
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The required NYSDEC-approved remedial actions for OU-1 of the Site include remedial 
construction activities, the implementation of post-remediation groundwater monitoring, and 
institutional controls.   

1.4 Remedial Action Description 

1.4.1 Required Remedial Construction Activities 

The NYSDEC-approved RAWP and OU-1 Final Design Report specified the following remedial 
construction activities for OU-1 of the Site: 
 
 The removal and off-Site disposal of soils within the former MGP footprint and any areas 

identified outside the MGP footprint boundary that contained MGP source materials 
(DNAPL tar, tar saturated soil, MGP purifier waste), and/or concentrations of total 
SVOCs greater than 500 ppm, and/or concentrations of VOCs greater than 10 ppm.  The 
500 ppm total SVOC/10 ppm total VOC cleanup criteria were established by the 
NYSDEC and the NYSDOH as the cleanup objective for the OU-1 area of the Site, and 
are consistent with the NYSDEC Technical and Administrative Guidance Memorandum 
(TAGM) 4046.   

 
 The installation and maintenance of a clean fill cover cap and underlying visible 

demarcation barrier in all portions of the OU-1 area where excavation was required to 
meet the OU-1 cleanup objectives.  For the portion of the OU-1 that is being redeveloped 
by the Parks Department as a ball field, a visible demarcation barrier and 3-foot-thick 
cover of clean fill (complying with all NYSDEC individual TAGM 4046 recommended 
soil cleanup objectives) below the final finished redevelopment grade of the new ball 
field was required.  For the other OU-1 areas where excavation was required, a visible 
demarcation barrier and 6-foot-thick layer of clean fill below the redevelopment grade 
was required. 

 
After completion of the RA construction activities, Starlight Park, including the OU-1 areas, will 
be reconstructed by the New York State Department of Transportation (NYSDOT) and Parks 
Department.  The park redevelopment as-built details, the remedial excavation areas, and the 
clean fill cover system areas are all presented in the Remedial Action report.  

1.4.2 Post-Remedial Groundwater Monitoring 

After the NYSDEC determines that the required RA construction activities has been properly 
completed, Con Edison will perform periodic groundwater sample collection from on-Site 
monitoring wells to evaluate and document the improvement of groundwater quality.  A detailed 
description of the post-remedial groundwater monitoring is provided in Section 2. 
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1.4.3 Institutional Controls 

The institutional controls that will be implemented following the completion of the RA 
construction activities by Con Edison and the reconstruction of Starlight Park by the NYSDOT 
and Parks Department include: 
 
 Annual inspection and certification by a New York State-Licensed Professional Engineer 

to confirm that the land use restrictions specified in the RAWP for the Site are being 
complied with, and that the engineering and institutional controls specified in the RAWP 
are in place and remain effective to control the risk of potential exposure to subsurface 
residual contamination by users of Starlight Park, Parks Department employees, or 
permittees. 
 

 Notification to the NYSDEC prior to any action that could jeopardize the integrity of the 
completed RA construction activities, including excavation work below the clean fill 
cover and demarcation barrier installed at the Site as part of RA construction activities. 
 

 A prohibition on the use of the Site for any purpose other than a public park without the 
prior written approval of the NYSDEC.   
 

 A prohibition on the development of water supply or irrigation wells on the Site. 
 
 Implementation of a NYSDEC-approved Soil Management Plan for intrusive work 

performed below the clean fill cover and demarcation barrier installed at the Site.  
 
The institutional controls will only apply to the area within the boundary of the former MGP 
footprint and any areas outside the MGP footprint boundary for which the excavation of 
contaminated soil and installation of an underlying demarcation barrier was required as part of 
the RA construction activities.  A detailed description of the institutional controls is provided in 
Sections 3, 4, and 5. 
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2.  Post-Remediation Groundwater Monitoring  

The on-Site monitoring wells that will be periodically sampled after the completion of the RA 
construction activities are depicted on Figure 3 of this SMP as MW-1S/1D, MW-3S/3D, MW-
4S/4D, MW-5S/5D and MW-6S/6D.  Following the NYSDEC’s determination that the RA 
construction activities have been properly completed, groundwater samples will be collected 
from these monitoring wells semi-annually for a minimum of two years.  The first sampling 
round will be performed six months after RA construction activities are deemed properly 
completed.  Groundwater sampling will commence six months after the completion of the 
remedy.  Approximately two years after completion of the remedy, a recommendation will be 
made to the NYSDEC to discontinue sampling at monitoring wells where the analytical results of 
three consecutive rounds of sampling confirm that the samples from the well do not contain 
MGP-related contaminants at concentrations that exceed New York State AWQS for Class GA 
Water.  The NYSDEC will evaluate recommendation and the groundwater quality data to 
determine scope and frequency of any additional future groundwater monitoring requirements.  
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3.  Annual Inspection and Certification 

The Annual Certification will be a written statement by a New York State-licensed professional 
engineer that the engineering and institutional controls employed at the Site are unchanged from 
the completion of the required RA construction activities (or previous annual certification), or 
that any changes to the controls at the Site were approved by the NYSDEC, and that nothing has 
occurred that would impair the ability of such controls to protect public health and the 
environment or constitute a violation or failure to comply with this SMP.  The Annual Inspection 
and Certification Checklist (Exhibit 1) will be used for each required annual inspection.  The 
professional engineer who conducts the annual inspection will be familiar with the remedy, RA 
construction activities as-built figure details, and park construction maps.   
 
The engineering controls installed at the Site will be inspected annually to determine if, and 
when, maintenance activities are required to maintain the integrity of these features.  The 
NYSDEC and NYSDOH approved remedy for OU-1 of the Site includes the following 
engineering controls: maintaining a 3-foot-thick cover of clean fill below the final redevelopment 
grade in the area within the footprint of the planned new ball field area of Starlight Park, and a 
minimum 6-foot-thick layer of clean fill below the redevelopment grade in specific areas outside 
the ball field boundary.  The required engineering controls also include a warning/demarcation 
barrier below the clean fill cover to separate the cover from the underlying material and to serve 
as a visual indicator, for example, to park redevelopment workers.  The RA as-built construction 
details and locations of the clean fill cover and warning/demarcation barrier are illustrated in 
Figures 4 and 5 of this SMP.  The clean fill cover will be visually inspected at least annually for 
signs of erosion or other disturbances.  The surface elevation of the clean cover will be surveyed 
at least annually to determine the thickness of the cover.  The clean cover will also be visually 
inspected and surveyed following intrusive excavation that requires notification to the NYSDEC.  
If damage to the clean fill cover is visually observed and/or determined by survey, the 
engineering controls will be restored.  During each survey, locations and elevations will be 
referenced to an existing benchmark installed at the Site (utilized previously for the RA as-built 
figures) that all future measurements will be compared against.  Elevations will be determined 
with a vertical accuracy of ±0.01 foot.  The monitoring wells will be inspected during sampling 
events.  They will also be inspected annually to confirm their location and confirm they are still 
serviceable.  
 
The required annual inspections will also confirm that the Site is being used as a public park in 
the manner specified in the Parks Department’s Starlight Park reconstruction plan and irrigation 
or drinking water wells have not been installed at the Site without the NYSDEC’s approval.  
While the Site remains under the ownership of the City of New York, compliance with the 
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required institutional controls will be secured through the Access Agreement between Con 
Edison and the City of New York.  A copy of the Access Agreement is contained in Appendix D.   

 
In the event that the City of New York sells the Site, the City will grant an Environmental 
Easement meeting the requirements of Article 71, title 36 of the New York Environmental 
Conservation Law (ECL) to the State of New York for the lands comprising the Site and will file 
that Environmental Easement with the New York City Register for recording against fee title to 
the Site lands.  As specified ECL Article 71, title 36, the Environmental Easement will made 
enforceable by the NYSDEC and will require all owners and users of the Site lands to comply 
with the engineering and institutional controls called for in the NYSDEC-approved RA for the 
Site.  
 
If the City grants an Environmental Easement to the State for the Site lands, the annual 
inspection for the Site’s institutional controls will include confirming that the Environmental 
Easement remains on file in the Land Division Records of the New York City Register’s Office 
and that any NYSDEC-approved amendments to the Environmental Easement have been 
properly recorded.   
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4.  Notifications 

In accordance with the requirements of the Access Agreement between the City of New York 
and Con Edison, Con Edison will be notified by the Parks Department as early as practicable in 
advance of any planned excavation activities in the area of the clean fill cover installed at the 
Site as part of the required RA construction activities.  The NYSDEC and Con Edison will be 
notified by the Parks Department as early as practicable in advance of any planned activities 
involving excavation work beneath the clean fill cover and underlying warning/demarcation 
barrier installed at the Site as part of the required RA construction activities.  In the event of an 
unplanned work or emergency work, the Parks Department will provide advance notification that 
is reasonable under the circumstances.  The Parks Department’s notification to the NYSDEC and 
Con Edison will include a description of the nature of the proposed excavation work, the dates 
by which the work must be performed, and the estimated volume of soil that must be removed.  
The Parks Department will also notify Con Edison and the NYSDEC in writing of any planned 
Site land development for any use other than a park. 
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5.  Soil Management Plan 

This Soil Management Plan presents the procedures that will be followed for the management of 
soil during any intrusive activities that extend beneath the clean fill cover and warning/ 
demarcation barrier system installed at the Site as part of the RA construction activities.  

5.1 Management of Fill and Long Term Maintenance of the Clean Fill 
Cover  

The purpose of this section is to provide safe procedures for handling and management of 
subsurface fill/soils at the Site.  A New York State-licensed professional engineer must oversee 
any excavation work conducted to ensure that the work is performed in accordance with the 
requirements of this plan.  Figure 6 contains a flow chart of the requirements and procedures of 
the Soil Management Plan.  The plan provides for the following procedures and requirements: 

 
 For activities involving disturbances of the clean fill cover that do not extend below the 

warning/demarcation barrier, including planned activities such as new construction or 
utilities maintenance work, the cover must be reconstructed in accordance with the clean 
fill cover design criteria specified in the NYSDEC-approved OU-1 Final Design Report 
using materials meeting Restricted Residential Use Soil Cleanup Objectives (SCOs) 
identified in 6 NYCRR Part 375.  Fill removed from above the barrier can be reused as 
on-Site backfill.  If additional fill is needed,  the soil must be from an acceptable borrow 
source(s) free of industrial and/or other potential sources of chemical or petroleum 
contamination and must meet  Restricted Residential Use SCOs.  The repair must include 
replacement of any damaged section of warning/ demarcation barrier or disturbed 
sections of the clean fill cover.  A breach of the cover system outside the new Starlight 
Park ball field area may require replacement of any damaged surfacing product such as 
concrete or asphalt.  A New York-licensed professional engineer must supervise cover 
system repair. 

 
 The NYSDEC will be notified prior to the commencement of any excavation below the 

clean fill cover and warning/demarcation barrier that were installed at the Site as part of 
the completed RA construction activities. 

 
 In the event of a planned excavation below the warning/demarcation barrier, the material 

below the barrier must be pre-characterized before commencing excavation activities 
below the warning/demarcation barrier (subsection 5.2).   
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 Prior to any excavation activities beneath the warning/demarcation barrier and clean fill 
cover, the workers who will undertake those activities are to be notified of the Site 
conditions with clear instructions regarding how the work is to proceed.  Excavation 
activities conducted below the clean fill cover and warning/demarcation barrier in areas 
that have been pre-characterized and found to contain concentrations of individual VOCs 
or SVOCs that exceed  Restricted Residential Use SCOs and/or that contain visual 
DNAPL tar, will be performed by 40-hour trained Occupational Health & Safety 
Administration (OSHA) Hazardous Waste Operations and Emergency Response 
(HAZWOPER)-certified personnel that are qualified to perform environmental work.  

 
 Soil excavated from below the warning/demarcation barrier may be reused as on-Site 

backfill material beneath the demarcation/warning barrier provided the soil contains no 
visual evidence of DNAPL tar, has concentrations of total VOCs that do not exceed 
10 ppm, and has concentrations of total SVOCs that do not exceed 500 ppm.  Soil or fill 
that contains evidence of DNAPL tar, and/or does not meet the 500 ppm total SVOC/10 
ppm total VOC criteria, must be transported off Site for disposal at a permitted facility.   

 
 Site soil or fill that is excavated below the warning/demarcation barrier and that is 

transported off Site for disposal must be managed, characterized, and properly disposed 
of in accordance with NYSDEC regulations and directives.   

 
 Soil excavated from below the warning/demarcation barrier shall be placed on plastic 

sheeting and covered with plastic while stockpiled. 
 
 Any groundwater that is encountered during excavation work below the clean fill cover, 

and that must be removed from the excavation to accommodate this work, will be 
containerized and characterized for off-Site treatment and disposal in accordance with 
applicable NYSDEC rules and regulations. 

 
 Any off-Site fill material brought to the Site for filling and grading purposes must be 

from an acceptable borrow source(s) free of industrial and/or other potential sources of 
chemical or petroleum contamination and meet Restricted Residential Use SCOs. 

 
 The HASP presented in Appendix A addresses the health and safety practices that will be 

employed by all Site workers participating in excavation activities conducted below the 
warning/demarcation barrier in areas that have been pre-characterized and contain 
concentrations of individual VOCs or SVOCs that exceed Restricted Residential Use 
SCOs and/or visual DNAPL tar.  The HASP also addresses, among other things, 
community air monitoring, odor control, and dust control.  All activities performed under 
the HASP will comply with OSHA Regulations 29 Code of Federal Regulations (CFR) 
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Part 1910 and 1926, and all other applicable local, state, and federal regulations to protect 
worker health and safety.  When necessary, the HASP will be amended to address any 
work-specific health and safety issues.    

5.2 Pre-Characterization Sampling and Analyses  

5.2.1 Sampling and Analyses 

Soil or fill that will be disturbed below the clean fill cover and warning/demarcation barrier must 
be pre-characterized prior to commencing excavation activities.  Continuous soil samples will be 
collected from selected boring location(s) using a Geoprobe™ or other sub-surface drilling 
method selected based on the work to be performed.  The borings will be advanced to a final 
depth that is approximately 12 to 18 inches deeper than the anticipated depth of the planned 
excavation.  Each continuous soil sample will be screened in the field using a Photoionization 
Detector (PID).  One composite sample and one duplicate composite sample consisting of five 
grab samples, will be collected for laboratory analyses for every 2,000 cubic yards of estimated 
excavated material from below the clean fill cover and warning/demarcation barrier.  In addition 
to the composite samples, one grab sample will be collected for analyses from the individual 
location with the highest PID measurement.  If none of the five individual grab sample locations 
exhibit PID readings, one location will be selected at random.  All sampling will take place in 
accordance with the FSP (Appendix B). 
 
If the soil or fill is expected to be reused as backfill below the warning/demarcation barrier, the 
composite sample will be analyzed by a NYSDOH ELAP-certified laboratory for Target 
Compound List (TCL) SVOCs by United States Environmental Protection Agency (EPA) 
Method 8270C.  The grab sample will be analyzed for TCL SVOCs by EPA method 8270C and 
TCL VOCs by EPA Method 8260B.  Site soil or fill that is excavated below the warning/ 
demarcation barrier that must be disposed of at an approved off-Site facility may require 
additional analyses to satisfy the off-Site disposal facility’s acceptance criteria requirements.  
Additional samples may also be required by the off-Site disposal facility.  Detailed guidelines 
regarding sample QA/QC is presented in the QAPP (Appendix C).  
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6.  Reporting 

Written progress reports will be submitted to the NYSDEC annually as long as Site management 
activities are conducted.  During periods of site construction activities, reports may be provided 
more frequently as directed by the NYSDEC..  The first progress report will be completed 6 
months after the completion of the remedial action construction activities.  Any NYSDEC-
approved modifications to this Site Management Plan will be described in the progress reports.  
These reports will provide (at a minimum) the following information: 
 
 A description of all Site management activities during that period. 

 
 An as-built remediation excavation map (for any new intrusive activities). 
 
 An as-built clean fill cover map (for any new intrusive activities). 
 
 If the clean fill cover has been breached, the progress report will document that all work 

was performed in conformance with the SMP. 
 
 Identification of all deliverables completed and submitted during the reporting period. 

 
 All sampling results (e.g., post-remediation groundwater monitoring) and all other data 

received or generated by Con Edison or Con Edison’s contractors or agents, including 
certification and any notification information received from the Parks Department. 

 
 Identification of all actions, including, but not limited to, data collection and 

implementation of the SMP that are scheduled for the next reporting period. 
 
 An appendix containing all relevant correspondence for the reporting period. 

 
The progress report contents and submittal schedule may be modified by the NYSDEC to reflect 
changes in the SMP activities.   
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Table 1
Groundwater Sample Collection and Analytical Summary

East 173rd Street Works
Site Management Plan

Medium Sampling Method
Analytical 

Parameters
Number of 
Samples1

Number of 
Field 

Blanks

Number of 
Trip 

Blanks
Number of Field 

Duplicates
Groundwater Peristaltic pump, VOCs 10 1 1 1

submersible pump, SVOCs
positive displacement
pump

Purge Water TBD2 TBD2 TBD2 TBD2 TBD2

Methods:
  1 Number of groundwater samples collected per sampling round.
  2 The exact number of samples collected and analytical parameters analyzed for waste characterization will be dictated by the selected 
    disposal facility.  

TBD - to be determined
VOCs - EPA Method 8260B
SVOCs - EPA Method 8270C

Grab from 55-gallon 
drums or polyethylene 
agricultural tank
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Starlight Park 
Bronx, New York 

NYSDEC VCA Index No. 02-0003-02-08 
Site No. V00522-2 

 
ANNUAL INSPECTION AND CERTIFICATION CHECKLIST 

 
 

 

Date:       

Inspector (Professional Engineer):       

Weather Conditions:       

 
Inspection (Annually) 
 
1. Inspection of entire clean fill cover system completed.  (Including 

visual inspection and survey.) 
 Yes  No 

 
Engineered Control 
 
2. Are there any animal burrows greater than 6 inches relative to the 

surrounding grade noted within the limits of the clean fill cover?  Yes*  No 
 

Describe:       
 

If yes, describe location, diameter, and depth.  Burrow holes shall be repaired following the cover system 
design criteria and using similar materials as the system in place.  Certification of the repair will be made by a 
New York-Licensed Professional Engineer. 
     

3. Are there any areas of settlement and/or erosion and/or unauthorized 
excavations or protrusions greater than 6 inches within the area of 
the clean fill cover system relative to the as-built surface grade of the 
cover?  

 Yes*  No 

 

Describe:  
 

If yes, describe location, size, and amount of settlement.  Repair engineering control deficiencies using cover 
system design criteria and using similar materials as the system in place.  Certification of the repair will be 
made by a New York-Licensed Professional Engineer. 
     

 
Park-Wide Inspection 
 
     

4. Are the monitoring wells damaged or missing?  Yes*  No 
 

Describe:       
 

     
5. Are the Park cover materials (e.g., buildings, pavement) in the 

area of the clean fill cover system damaged?  Yes  No 
 

Describe:        
     
6. Have irrigation or drinking water wells been installed in the 

Park?  Yes*  No 
 

Describe:       



Starlight Park – Annual Inspection and Certification Checklist Page 2 
 
 
Land Use Changes 
 
     

7. Is the current land use of the area within the limits of the clean 
cover fill system being used as a public park?  Yes*  No 
 

If no, describe:       
     

8. If applicable, is an environmental easement on file in the Land 
Division of Records of the New York City Registrar’s office?  Applicable  Not 

Applicable 
 
If applicable, confirm easement and any amendments are properly recorded. 
 
Provide the following information for the recorded easement. 
 

Book Number:       
Page Number:       
Date easement was filed in Registrar’s office:       
     

Have any amendments and/or additional filings been recorded that 
may modify or supersede the easement?  Yes  No 

 

If yes, explain:       
     

     
Authorized Excavations 
 

    
9. Where any authorized excavations conducted at the site during 

the last year?    Yes  No 

 
Provide a brief description of the authorized excavation to include the specific location and date of the work 
as well as the authorized work plan or notification date. 
 
 
 
 
 
 
 
Corrective Actions     
Description and scheduled date of any required corrective action (animal burrow repair, erosion repair, 
settlement repair, unauthorized excavation repair). 
 
*For items that are checked, notify Consolidated Edison of New York, Inc. within 24 hours. 
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Inspector’s Signature:   ____________________________  Date:  ____________   
 
Reviewed by :  ___________________________  Date:  ____________  
 
Submit Inspection Reports to:       Site Plan Attached 
 
Consolidated Edison of New York, Inc. 
Mr. Richard Rienzo, P.E. 
31-01  Avenue/Building 138, 
Long Island City, New York  11105-2048 

 Floor 

 
H:\WPROC\Project\CON-ED\East 173rd Street\RAR\March 2010 SMP\Exhibit 1\SMP Insp_Cert Checklist-frm.doc 
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1.  Introduction 

1.1 Purpose and Policy 
The purpose of this Site Management Health and Safety Plan (HASP) is to establish 
personnel protection standards and mandatory safety practices and procedures.  This plan 
assigns responsibilities, establishes standard operating procedures, and provides for 
contingencies that may arise while conducting intrusive activities that extend beneath the 
clean fill cover and demarcation warning barrier installed at the Site as part of Remedial 
Action construction activities.  This HASP must be followed for all excavation activities 
conducted below the clean fill cover and warning/demarcation barrier in areas that have been 
pre-characterized and found to contain concentrations of individual volatile organic 
compounds (VOCs) or semivolatile organic compounds (SVOCs) that exceed TAGM 4046 
RSCOs and/or that contain visual dense non-aqueous phase liquid (DNAPL) tar.  This safety 
plan will also be followed by personnel conducting on-Site subsurface soil pre-
characterization and groundwater sampling. 
 
The provisions of the safety plan are mandatory for all on-Site personnel.  Any supplemental 
plans used by subcontractors shall conform to this plan as a minimum.  All personnel who 
engage in project activities must be familiar with this plan, comply with its requirements, and 
sign the Plan Acceptance Form (Attachment A), prior to working on the Site.  The Plan 
Acceptance Form must be submitted to the Project Contractor Health and Safety Officer.  
The Plan may be amended to include health and safety requirements or procedures specific to 
a planned excavation below the clean fill cover system and demarcation warning barrier. 

1.2 Site Description 
The East 173rd Street Works former manufactured gas plant (MGP) Site (Site) is located 
between the Sheridan Expressway and the Bronx River in the neighborhood of West Farms, 
Borough of the Bronx, New York.  The location of the Site is illustrated in Figure 1 of the 
Site Management Plan (SMP) dated June 24, 2005, taken from a portion of the United States 
Geological Survey (USGS) Topographic map of the Central Park, New York, the New Jersey 
Quadrangle, and the Flushing, New York Quadrangle. 
 
The former MGP Site occupied a single parcel of land that is currently owned by the City of 
New York, and is operated by the New York City Department of Parks and Recreation (Parks 
Department).  The Site is located within Starlight Park, a part of the Bronx River Park.  The 
park is zoned R7-1, a general residential district.  The current and intended future use of the 
Site is a city park.  The former MGP Site is located in the middle portion of Starlight Park 
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and was approximately 3 acres in size.  The former MGP property boundary and former 
MGP structures are shown in Figure 2 of the SMP.  Starlight Park is approximately 7.3 acres 
in size, and is currently designated by the Bronx Assessor’s Office as Block 03019 Lot 0100. 

1.3 Scope of Work 
The objective of the proposed work will be communicated to NYSDEC and Con Edison in 
accordance with Section 4 of the SMP.    

1.4 Project Team Organization 
The positions of principal personnel associated with any Site work conducted in accordance 
with the SMP are to be assigned prior the commencement of Site work.  These positions are:  
Project Manager, H&S Officer, Project Engineer, Site Safety Officer. 
 
All Project Contractor personnel must be appropriately trained in first aid and hazardous 
waste safety procedures, including the operating and fitting of personal protective equipment, 
and are experienced with the field operations planned for this Site. 
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2.  Risk Analysis 

2.1 Chemical Hazards 
Potential contaminants, which may be encountered while conducting intrusive activities at 
the Site, include VOCs, polycyclic aromatic hydrocarbons (PAHs), cyanide, and metals.  
Some relevant properties of these compounds are shown in Table 2.1.   
 
Of the listed volatile chemicals, benzene has the lowest Permissible Exposure Limit (PEL) as 
set by Occupational Safety and Health Administration (OSHA) and hence sets the action 
limit for monitoring with a Photoionization Detector (PID).  PAHs could pose significant 
health threats if ingested or inhaled as a dust.  On-Site personnel will make efforts to avoid 
activities that could generate potentially contaminated dust, and work upwind of soils and 
groundwater during excavation activities.  The metals potentially present in the Site soils are 
unlikely to become airborne because of their low vapor pressures and moist conditions under 
which they are expected to be encountered. 
 
In addition to the compounds detected on Site, some of the solvents used in decontamination 
of equipment are potentially hazardous to human health if they are not used properly.  
Material Safety Data Sheets for substances that will be used on Site and a select number of 
Site contaminants are included in Attachment C.  

2.2 Radiation Hazards 
No radiation hazards are known or expected at the Site. 

2.3 Physical Hazards 

2.3.1 Slip, Trip and Fall 

The most common hazards that will be encountered during excavation and drilling operations 
are slip, trip, and fall hazards.  In order to prevent these from happening: 
 

 Wear work boots in good condition with non-slip soles. 

 Maintain good visibility of the work area. 

 Use special caution when walking on uneven or debris-ridden ground surfaces. 
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2.3.2 Explosion 

No explosion hazards are expected for any intrusive activities that extend beneath this clean 
fill cover system.  However, explosion hazards should be assessed on a work-specific basis at 
this Site. 

2.3.3 Heat Stress 

The use of Level C protective equipment, or greater, may create heat stress.  Monitoring of 
personnel wearing personal protective clothing should commence when the ambient 
temperature is 72o F or above.  Table 2.2 presents the suggested frequency for such 
monitoring.  Monitoring frequency should increase as ambient temperature increases or as 
slow recovery rates are observed.  Refer to the Table 2.3 to assist in assessing when the risk 
for heat related illness is likely.  To use this table, the ambient temperature and relative 
humidity must be obtained (a regional weather report should suffice).  Heat stress monitoring 
should be performed by the Site Safety Officer (SSO), who shall be able to recognize 
symptoms related to heat stress.  To monitor the workers, be familiar with the following heat-
related disorders and their symptoms: 
 

 Prickly Heat (Heat rash).Painful, itchy red rash.  Occurs during sweating, on skin 
covered by clothing. 

 Heat Cramps - Painful spasm of arm, leg, or abdominal muscles, during or after 
work. 

 Heat Exhaustion - Headache, nausea, dizziness.  Cool, clammy, moist skin.  Heavy 
sweating.  Weak, fast pulse.  Shallow respiration, normal temperature. 

 Heat Fatigue - Weariness, irritability, loss of skill for fine or precision work.  
Decreased ability to concentrate.  No loss of temperature control. 

 Heat Syncope (Heat Collapse) - Fainting while standing in a hot environment. 

 Heat Stroke - Headache, nausea, weakness, hot dry skin, fever, rapid strong pulse, 
rapid deep respirations, loss of consciousness, convulsions, coma.  This is a life 
threatening condition.   

 
Do not permit a worker to wear a semi-permeable or impermeable garment when they are 
showing signs or symptoms of heat-related illness. 
 
To monitor the worker, measure: 
 

 Heart rate.  Count the radial pulse during a 30-second period as early as possible in 
the rest period. 
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 If the heart rate exceeds 100 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one-third and keep the rest period the same. 

 If the heart rate still exceeds 100 beats per minute at the next rest period, shorten the 
following work cycle by one-third.  A worker cannot return to work after a rest period 
until their heart rate is below 100 beats per minute. 

 Oral temperature.  Use a clinical thermometer (3 minutes under the tongue) or similar 
device to measure the oral temperature at the end of the work period (before 
drinking). 

 If oral temperature exceeds 99.6o F (37.6o C), shorten the next work cycle by one-third 
without changing the rest period.  A worker cannot return to work after a rest period 
until their oral temperature is below 99.6o F. 

 If oral temperature still exceeds 99.6o F (37.6o C) at the beginning of the next rest 
period, shorten the following cycle by one-third. 

 Do not permit a worker to wear a semi-permeable or impermeable garment when oral 
temperature exceeds 100.6o F (38.1o C). 

 
Prevention of Heat Stress - Proper training and preventative measures will aid in averting 
loss of worker productivity and serious illness.  Heat stress prevention is particularly 
important because once a person suffers from heat stroke or heat exhaustion, that person may 
be predisposed to additional heat related illness.  To avoid heat stress the following steps 
should be taken: 
 

 Adjust work schedules. 

 Mandate work slowdowns as needed. 

 Perform work during cooler hours of the day if possible or at night if adequate 
lighting can be provided. 

 Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 
during rest periods. 

 Maintain worker’s body fluids at normal levels.  This is necessary to ensure that the 
cardiovascular system functions adequately.  Daily fluid intake must approximately 
equal the amount of water lost in sweat, i.e., eight fluid ounces (0.23 liters) of water 
must be ingested for approximately every eight ounces (0.23 kg) of weight lost.  The 
normal thirst mechanism is not sensitive enough to ensure that enough water will be 
drunk to replace lost sweat.  When heavy sweating occurs, encourage the worker to 
drink more.  The following strategies may be useful: 

 Maintain water temperature 50o to 60oF (10o to 16.6oC). 

 Provide small disposal cups that hold about four ounces (0.1 liter). 
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 Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilute drinks) 
before beginning work. 

 Urge workers to drink a cup or two every 15 to 20 minutes, or at each monitoring 
break.  A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are recommended, but 
more may be necessary to maintain body weight. 

 Train workers to recognize the symptoms of heat related illness. 

2.3.4 Cold-Related Illness 

If work on this project begins in the winter months, thermal injury due to cold exposure can 
become a problem for field personnel.  Systemic cold exposure is referred to as hypothermia.  
Local cold exposure is generally called frostbite. 
 
Hypothermia - Hypothermia is defined as a decrease in the patient core temperature below 
96oF.  The body temperature is normally maintained by a combination of central (brain and 
spinal cord) and peripheral (skin and muscle) activity.  Interference with any of these 
mechanisms can result in hypothermia, even in the absence of what normally is considered a 
"cold" ambient temperature.  Symptoms of hypothermia include: shivering, apathy, 
listlessness, sleepiness, and unconsciousness. 
 
Frostbite - Frostbite is both a general and medical term given to areas of local cold injury.  
Unlike systemic hypothermia, frostbite rarely occurs unless the ambient temperatures are less 
than freezing and usually less than 20oF.  Symptoms of frostbite are:  a sudden blanching or 
whitening of the skin; the skin has a waxy or white appearance and is firm to the touch; 
tissues are cold, pale, and solid. 
 
Prevention of Cold-Related Illness - To prevent cold-related illness: 
 

 Educate workers to recognize the symptoms of frostbite and hypothermia 

 Identify and limit known risk factors: 

 Assure the availability of enclosed, heated environment on or adjacent to the Site. 

 Assure the availability of dry changes of clothing. 

 Assure the availability of warm drinks. 

 Start (oral) temperature recording at the job Site: 

o At the Field Team Leader's discretion when suspicion is based on changes in a 
worker's performance or mental status. 

o At a worker's request. 
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o As a screening measure, two times per shift, under unusually hazardous 
conditions (e.g., wind-chill less than 20oF, or wind-chill less than 30oF with 
precipitation). 

o As a screening measure whenever any one worker on the Site develops 
hypothermia. 

 
Any person developing moderate hypothermia (a core temperature of 92oF) cannot return to 
work for 48 hours. 

2.4 Task Hazard Analysis 

2.4.1 Excavation and Soil Boring 

Excavation and drilling activities associated with these tasks are inherently dangerous.  
Special attention should be given to establishing the location of any underground utilities 
prior to excavating or drilling.  Prior to beginning any intrusive investigation work in the area 
of the clean fill cover system, the Underground Facilities Protection Organization (UFPO) 
will be contacted for a utility mark-out.  All areas subject to intrusive activities must also be 
cleared by the Parks Department (or current Site owner) for the location of any underground 
utilities that may be installed within the limits of the clean cover fill system.  
 
Chemical exposure may also occur as drill cuttings or stockpiled soils are handled, and split 
spoon or grab samples are collected.  Activities will be conducted in Level D, but personnel 
should be prepared to upgrade to Level C when pockets of contaminants are brought to the 
surface and breathing zone air becomes contaminated. 

2.4.2 Groundwater Sampling 

Groundwater sample collection involves the transfer of potentially contaminated water to 
drums and/or sample vials.  Care shall be taken to avoid contact of sample water with skin.  
Well development and groundwater sampling shall be performed with PVC or nitrile inner 
gloves, outer nitrile gloves, and standard Level D protection. 

2.4.3 Site Survey 

Any Site survey activities will be conducted in standard Level D protection. 
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3.  Personnel Protection and Monitoring 

3.1 Medical Surveillance 
All on-Site personnel that will conduct excavation or drilling below clean fill cover and 
demarcation barrier must certify that they are participating in a medical surveillance program 
that complies with OSHA regulations for hazardous waste operations (i.e., 29 CFR 1910.120 
and 29 CFR 1926.65). 

3.2 OSHA Training 
All on-Site personnel who will be actively involved in pre-characterization activities, 
intrusive activities beneath the clean fill cover and demarcation barrier, or groundwater 
sampling must have completed hazardous waste operations-related training, as required by 
OSHA Regulations 29 CFR 1910.120.  Personnel who completed this training more than 12 
months prior to the start of the project must have completed an 8-hour refresher course 
within the past 12 months.  
 
Documentation of OSHA training for project personnel must be provided to Con Edison 
prior to starting work.        

3.3 Site-Specific Training 
The Site Safety Officer will be responsible for developing a site-specific occupational hazard 
training program and providing training to all personnel that are to work at the Site.  This 
training will be conducted prior to starting fieldwork, and will consist of the following topics: 
 

 Names of personnel responsible for Site safety and health. 
 Safety, health, and other hazards at the Site. 
 Proper use of personal protective equipment. 
 Requirements of this HASP. 
 Work practices by which the employee can minimize risk from hazards.  This may 

include a specific review of heavy equipment safety, safety during inclement 
weather, changes in common escape rendezvous point, Site security measures, or 
other Site-specific issues that need to be addressed before work begins. 

 Safe use of engineering controls and equipment on the Site. 
 Acute effects of accessible compounds at the Site. 
 Decontamination procedures. 
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Upon completion of Site-specific training, workers will sign the Site-Specific-Training Form 
provided in Attachment A.  A representative from Con Edison will be present during the 
Site-specific training.  A copy of the completed Site-Specific Training Form will be provided 
to Con Edison. 

3.4 Monitoring Requirements 
Air monitoring of the worker-breathing zone will be conducted continuously during all 
intrusive activities.  Organic vapors (total VOCs and benzene) will be monitored with a PID 
such as the RaeSystems MiniRae 2000 equipped with a 10.6 eV lamp.  Background PID 
levels will be taken initially upwind from planned Site activities.  If PID readings for total 
VOCs are greater than 1 ppm (sustained for 15 minutes in the workers’ breathing zone), the 
PID will be calibrated to measure the gas of interest (i.e., benzene).  In the absence of 
benzene, Level C personal protection (including half-mask APRs) will be used when total 
VOCs sustained in the breathing zone exceed 25 ppm.  If benzene is presented at 
concentrations (sustained in the breathing zone) between l and 5 ppm, a half-mask APR will 
be used; between 5 and 25 ppm, a full-face APR will be used.  Level B personal protection 
will be used when benzene exceeds 25 ppm. 
 
In addition, monitoring during intrusive activities will incorporate the use of cyanide color 
detector tubes taken at least once every half hour.  Cyanide color detector tube readings of 
5 mg/m3 or greater shall be cause for employee retreat and/or upgrade to Level B personal 
protective equipment as determined by the Site Safety Officer. 
 
Should visible dust emissions occur in potentially impacted areas, real time aerosol 
monitoring or upgrading to Level C may be warranted for affected personnel. 

3.5 Summary of Action levels and Restrictions  
Conditions for Level D: 
All areas 
 

 PID readings for total VOCs < 25 ppm and absence of benzene (sustained for 15 
minutes in breathing zone), and 

 Hydrogen cyanide readings < 5 mg/m3 

 
Conditions for Level C: 
All areas 
 

 PID readings for total VOCs > 25 ppm (sustained for 15 minutes in breathing zone), 
or benzene >1 ppm and < 25 ppm (sustained for 15 minutes in breathing zone), or 
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 Any visible fugitive dust emissions from Site activities that disturb contaminated soil. 

 
Conditions for Level B (or retreat): 
All areas 
 

 Benzene (sustained for 15 minutes in breathing zone) > 25 ppm, or  

 Hydrogen cyanide readings > 5 mg/m3 

3.5.1 Level D 

Level D protection will be worn for initial entry on Site and initially for all activities.  Level 
D protection will consist of: 
 

 Standard work clothes 
 Steel-toe safety boots 
 Safety glasses (goggles must be worn when splash hazard is present) 
 Nitrile outer gloves and PVC or nitrile inner gloves must be worn during all 

activities requiring contact with soils. 
 Hard hat (must be worn during all Site activities) 

3.5.2 Level C 

The level of personal protection will be upgraded to Level C if the concentration of volatile 
organic compounds, which can be detected with a PID in the breathing zone, equals or 
exceeds the specified action limits and the contaminants of concern have characteristic 
warning properties appropriate for air purifying respirators (e.g. taste, odor).   
 
Level C protection will consist of the following equipment: 
 

 Full-face or half-face air-purifying respirator 
 Combination HEPA filter/organic vapor cartridges 
 Tyvek coverall (coated Tyvek coveralls if liquid contamination is encountered) 
 Steel-toe safety boots 
 Nitrile outer gloves and PVC or nitrile inner gloves must be worn during all 

activities requiring contact with soils. 
 Hard hat (must be worn during all Site activities) 

 
Cartridges will be disposed at the end of each day’s use. 
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3.5.3 Level B (Retreat) 

If the concentration of volatile organics, which can be detected with a PID, equals or exceeds 
the specified action levels, all field personnel associated with the project will immediately 
retreat to a location up-wind of the source of contamination.  At this point, the Site Safety 
Officer must consult with the Con Edison to discuss appropriate actions.   

3.5.4 OSHA Requirements for Personal Protective Equipment 

All personal protective equipment used during the course of this field investigation must 
meet the following OSHA standards: 
 

Type of 
Protection 

Regulation Source 

Eye and Face 29 CFR 1910.133 
29 CFR 1926.102 

ANSI Z87.1-1968 

Respiratory 29 CFR 1910.134 
29 CFR 1926.103 

ANSI Z88.1-1980 

Head 29 CFR 1910.135 
29 CFR 1926.100 

ANSI Z89.1-1969 

Foot 29 CFR 1910.136 
29 CFR 1926.96 

ANSI Z41.1-1967 

ANSI = American National Standards Institute 
 
Both the respirator and cartridges specified for use in Level C protection must be fit-tested 
prior to use in accordance with OSHA regulations (29 CFR 1910.1025; 29 CFR 1910.134). 
 
Based on performance criteria of air purifying respirators, they cannot be worn under the 
following conditions: 
 

 Oxygen deficiency; 
 IDLH concentrations; 
 High relative humidity; and 
 If contaminant levels exceed designated use concentrations. 
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4.  Work Zones and Decontamination 

4.1 Site Work Zones 
To reduce the spread of materials by workers from the contaminated areas to the clean areas, 
work zones will be delineated at the Site.  The flow of personnel between the zones should be 
controlled.  The establishment of the work zones will help ensure that personnel are properly 
protected against the hazards present where they are working, work activities and 
contamination are confined to the appropriate areas, and personnel can be located and 
evacuated in an emergency. 

4.1.1 Hot Zone 

Hot zones will be established at the Site for all pre-characterization drilling and excavation 
activities; unprotected onlookers should be located 50 feet upwind of drilling, excavation, or 
soil sampling activities.  In the event that volatile organics are detected in the breathing zone 
as discussed in Section 3, all personnel within the hot zone must don Level C protection.  Hot 
zones will also be established during any activity when Level C protection is established as a 
result of conditions discussed in Section 3. 
 
All personnel within the hot zone will be required to use the specified level of protection.  No 
food, drink, or smoking will be allowed in the hot or warm zones.  Contact lenses and 
cosmetics are not permitted on Site. 

4.1.2 Warm Zone 

A warm zone will be established and utilized during the pre-characterization drilling and/or 
excavation activities.  This zone will be established between the hot zone and the cold zone, 
and will include the personnel and equipment necessary for decontamination of equipment 
and personnel (discussed below).  Personnel and equipment in the hot zone must pass 
through this zone before entering the cold zone.  This zone should always be located upwind 
of the hot zone. 

4.1.3 Cold Zone 

The cold zone will include the remaining areas of the job Site.  Break areas, operational 
direction and support facilities (to include supplies, equipment storage and maintenance 
areas) will be located in this zone.  No equipment or personnel will be permitted to enter the 
cold zone from the hot zone without passing through the personnel or equipment 
decontamination station.  Eating, smoking, and drinking will be allowed only in this area. 
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4.2 Decontamination 
Generally, any water used in decontamination procedures will be placed in containers and 
stored on Site.  Disposal procedures that may be required by Site-specific conditions are 
described in the Site Management Field Sampling Plan. 

4.2.1 Decontamination of Personnel 

Decontamination of personnel will be necessary if Level C or Level B protection is used.  At 
a minimum, a boot wash may be necessary if Level D protection is used.  However, 
disposable gloves used during sampling activities should be removed and bagged; personnel 
should be encouraged to remove clothing and shower as soon as is practicable at the end of 
the day.  All clothing should be machine-washed.  All personnel will wash hands and face 
prior to eating and before and after using the restroom. 
 
The following OSHA-specified procedures include steps necessary for complete 
decontamination prior to entry into the cold zone, and steps necessary if a worker only needs 
to change a respirator or respirator canister.  Modification can be made to the twelve-station 
decontamination process by the Site Safety Officer depending upon the extent of 
contamination. 
 
Station 1 - Segregated Equipment Drop 

Deposit equipment used on the Site (tools, sampling devices and containers, monitoring 
instruments, clipboards, etc.) on plastic drop cloths or in different containers with plastic 
liners.  Each will be contaminated to a different degree.  Segregation at the drop reduces the 
probability of cross-contamination. 
 

Station 2 - Suit, Safety Boots, and Outer Glove Wash 

Thoroughly wash chemically resistant suit, safety boots, and outer-gloves.  Scrub with long-
handle, soft-bristle scrub brush, and copious amounts of Simple Green/water solution.  
Necessary equipment includes: 
 

 Wash tub (30 gallon or large enough for person to stand in); 
 Simple Green/water solution; and 
 Long-handle soft-bristle scrub brushes. 

 
Station 3 - Suit, Safety Boots, and Outer Glove Rinse 
Rinse off Simple Green/water solution using copious amounts of water.  Repeat as many 
times as necessary.  Necessary equipment includes: 
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 Wash tub (30 gallon or large enough for person to stand in); 
 Spray unit;  
 Water; and 
 Long-handle, soft-bristle scrub brushes. 

 

Station 4 - Outer Gloves Removal 

Remove the outer gloves and deposit in individually marked plastic bags.  Necessary 
equipment includes: 

 Plastic bag. 
 
Station 5 - Canister, Air Tank, or Mask Change  

If a worker leaves the hot zone to change a canister, mask or air tank, this is the last step in 
the decontamination procedures.  The worker's canisters or tanks are exchanged, new outer 
glove donned, and joints taped.  Worker returns to duty.  Otherwise, the worker proceeds to 
Station 6.  Necessary equipment includes: 
 
 Canisters, air tanks, or mask; 
 Tape; and 
 Gloves. 

Station 6 - Removal of Chemically Resistant Suit 

With assistance of helper, remove suit.  Deposit in container with plastic liner.  Necessary 
equipment includes: 

 Container with plastic liner. 
 
Station 7 - Inner-Glove Wash 
 

Wash inner gloves with Simple Green/water solution that will not harm skin.  Repeat as 
many times as necessary.  Necessary equipment includes: 

 Simple Green/water solution; 
 Wash tub; and 
 Long-handle, soft-bristle brushes. 
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Station 8 - Inner-Glove Rinse 

Rinse inner-gloves with water.  Repeat as many times as necessary.  Necessary equipment 
includes: 

 Water; and 
 Wash tub. 

 
Station 9 - Respirator Removal 

Remove face-piece.  Avoid touching face.  Wash respirator in clean, sanitized solution, allow 
to dry and deposit face-piece in plastic bag.  Store in clean area.  Necessary equipment 
includes: 
 
 Plastic bags; 
 Sanitizing solution; and 
 Cotton. 

Station 10 - Inner-Glove Removal 

Remove inner gloves and deposit in container with plastic liner.  Necessary equipment 
includes: 

 Container with plastic liner. 
 
Station 11 - Field Wash 

Wash hands and face.  Necessary equipment includes: 

 Water; 
 Soap; 
 Tables; 
 Wash basins or buckets; and 
 Clean towels. 

 
Station 12 - Redress  

If re-entering Hot Zone put on clean field clothes (e.g., Tyvek, gloves, etc.).  Necessary 
equipment includes: 

 Table; and 
 Clothing. 

 



S A M P L E  H E A L T H  A N D  S A F E T Y  P L A N  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
E A S T  1 7 3 R D  S T R E E T  W O R K S  F O R M E R  M G P  S I T E   
M A R C H  1 6 ,  2 0 1 0  
 
 

  16 

4.2.2 Decontamination of Field Equipment 

Field Equipment decontamination procedures are described in the project Site Management 
Field Sampling Plan.  All sampling equipment will be decontaminated with a “Simple 
Green” solution. 

4.3 Investigation-Derived Waste  
Investigation-derived waste (IDW) generated during Site work may consist of:  (1) liquids 
generated by the cleaning of sampling and drilling equipment, development of monitoring 
wells, and purging of monitoring wells prior to groundwater sampling; (2) soils generated 
during pre-characterization activities and intrusive excavation activities; and (3) solid waste 
consisting of sampling equipment (e.g., tubing) and personal protective equipment (e.g., 
gloves).  IDW generated during the Site work will be managed in accordance with the Con 
Edison guidance document titled Handling of Investigation Derived Waste at Manufactured 
Gas Plants, dated December 30, 2002 (see Attachment D).  
 
Decontamination Fluids.  Steam-cleaning and decontamination fluids will be collected in 
55-gallon drums or polyethylene tank.  The drums or tank will be labeled as investigation 
derived wastewater and temporarily stored on wooden pallets in a plastic-lined containment 
area pending characterization and proper disposal by Con Edison. 
 
Pre-characterization Drill Cuttings.  Visibly impacted drill cuttings will be contained in 
55-gallon drums or a covered roll-off container.  The drums or roll-off container will be 
labeled as investigation derived waste soils and temporarily stored in a plastic-lined 
containment area pending characterization and proper disposal by Con Edison.  Drums would 
be placed on wooden pallets within the containment area. 
 
Development and Purge Water.  All development and purge water will be contained in 55-
gallon drums or polyethylene tank.  The drums /tank will be labeled as investigation derived 
wastewater and temporarily stored in a plastic-lined containment area pending 
characterization and proper disposal by Con Edison.  Drums would be placed on wooden 
pallets within the containment area. 
 
Personal Protective Equipment.  All personal protective equipment (PPE) will be placed in 
55-gallon drums for proper disposal by Con Edison.  Drums will be placed on wooden pallets 
within the containment area. 
 
Soil Excavated Below the Demarcation Warning Barrier.  May be reused as on-Site 
backfill material provided the soil contains no visual evidence of DNAPL tar, has 
concentrations of total VOCs that do not exceed 10 ppm, has concentrations of total SVOCs 
that do not exceed 500 ppm, and is placed beneath the demarcation-warning barrier.  Soil or 
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fill that contains evidence of DNAPL tar, and/or does not meet the 500 ppm total SVOC/10 
ppm total VOC criteria, must be transported off Site for disposal at a permitted facility.  
Specific handling requirements will be established prior to the start of any soil excavation 
activities. 
 
Dedicated Sampling Equipment.  All dedicated groundwater sampling equipment 
(dedicated disposable polyethylene bailer and dedicated polypropylene line) will be placed in 
55-gallon drums for disposal by Con Edison.  Drums will be placed on wooden pallets within 
the containment area. 
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5.  Sample Shipment 

5.1 Environmental Samples 
Samples collected in this study will be classified as environmental samples.  In general, 
environmental samples are collected from soils or wells and are not expected to be grossly 
contaminated with high levels of hazardous materials. 
 
Sample containers must have a completed sample identification tag and the outside container 
must be marked "Environmental Sample.”  The sample tag will be legibly written and 
completed with an indelible pencil or waterproof ink.  The information will also be recorded 
in a logbook.  As a minimum, it will include: 
 
 Exact location of sample; 
 Time and date sample was collected; 
 Name of sampler witnesses (if necessary); 
 Project codes, sample station number, and identifying code (if applicable); 
 Type of sample (if known); 
 Laboratory number (if applicable); and 
 Any other pertinent information. 

 
Environmental samples will be packaged and shipped according to the following procedure: 
 

1. Place sample container, properly identified and with a sealed lid, in a polyethylene 
bag, and seal bag; 

2. Place sample in a fiberboard container or metal picnic cooler which has been lined 
with a large polyethylene bag; 

3. Pack cooler with ice to maintain temperature of 4 degrees C; 
4. Pack with enough noncombustible, absorbent, cushioning material to minimize the 

possibility of the container breaking; 
5. Seal large bag; and 
6. Seal or close outside container. 

 
The appropriate side of the container must be marked "This End Up" and arrows should be 
drawn accordingly.  No DOT marking labeling is required.  No DOT shipping papers are 
required.  There are no DOT restrictions on mode of transportation. 
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5.2 Hazardous Samples 
 
Personnel who must complete a Hazardous Goods Airway Bill must first be DOT trained and 
certified every two years.  Drum samples, tank samples, sludge samples, and grossly 
contaminated soil samples will be shipped as DOT Hazardous Materials.  The designation 
“Flammable Liquid” or “Flammable Solid” will be used.  Hazardous samples shipped using 
Federal Express will comply with the International Air Transport Association’s Dangerous 
Goods Regulations.  The samples will be transported as follows: 
 

1. Collect sample in a 16-ounce or smaller glass or polyethylene container with 
nonmetallic Teflon-lined screw cap.  Allow sufficient air space (approximately 10% 
by volume) so container is not liquid full at 54 oC (130 oF).  If collecting a solid 
material, the container plus contents should not exceed 1-pound net weight.  If 
sampling for volatile organic analysis (VOA), fill VOA container to septum but 
place the VOA container inside a 16 ounce or smaller container so the required air 
space may be provided.  Large quantities, up to 3.786 liters (1 gallon), may be 
collected if the sample's flash point is 23 oC (75oF) or higher.  In this case, the flash 
point must be marked on the outside container (e.g., carton, cooler), and shipping 
papers should state that "Flash point is 73oF or higher." 

 
2. Seal sample and place in a 4 mil thick polyethylene bag, one sample per bag. 

 
3. Place sealed bag inside a metal can with noncombustible, absorbent cushioning 

material (e.g., vermiculite or earth) to prevent breakage, one bag per can.  Pressure-
close the can and use clips, tape or other positive means to hold the lid securely. 

 
4. Mark the can with: 

 
 Name and address of originator 
 “Flammable Liquid N.O.S. UN 1993" 
 (or "Flammable Solid N.O.S. UN 1325) 
 NOTE:  UN numbers are now required in proper shipping names. 

 
5. Place one or more metal cans in a strong outside container such as a picnic cooler or 

fiberboard box.  Preservatives are not used for hazardous waste Site samples. 
 

6. Prepare for shipping: 
 

“Flammable Liquid, N.O.S. UN 1993” or “Flammable Solid, N.O.S. UN 1325”; 
“Cargo Aircraft Only” (if more than 1 quart net per outside package); “Limited 
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Quantity” or “Ltd. Qty”; “Laboratory Samples”; “Net Weight ___” or “Net Volume 
___” (of hazardous contents) should be indicated on shipping papers and on outside 
of shipping container.  “This Side Up” or “This End Up” should also be on container.  
Sign shipper certification. 

 
7. Stand by for possible carrier requests to open outside containers for inspection or 

modify packaging.  It is wise to contact carrier before packing to ascertain local 
packaging requirements and not to leave area before the carrier vehicle (aircraft, 
truck) is on its way. 

5.3 Shipping Papers  
A blank Project Contractor shipping paper should be filled out and maintained within the 
driver's reach, whenever a Project Contractor employee carries hazardous materials in a 
vehicle in quantities above those allowed for Materials of Trade (MOTs).  Such materials 
may include more than 8 gallons of the following: 
 
 Gasoline (for use in a generator) UN1203, Guide #27; 
 Methanol (for use in decontamination procedures) UN 1230, Guide #28; 
 Nitric Acid (for use in decontamination procedures) UN 1760, Guide #60; and 
 Hydrochloric Acid (for use in decontamination procedures) UN 1789, Guide #60. 

 
Other materials may include the following: 
 
 220 pounds of compressed Gas [Air, Compressed] (calibration gas for the PID, or 

Grade D breathing air for Level B work) UN 1002, Class 2.2; and 
 
 Other hazardous materials as defined by the DOT. 

 
Appropriate material safety data sheets (MSDSs) should be maintained with the shipping 
papers and/or the pocket DOT Emergency Response Guidebook. 
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6.  Accident Prevention and Contingency Plan 

6.1 Accident Prevention 

6.1.1 Site-Specific Training 

All field personnel will receive health and safety training prior to the initiation of any pre-
characterization activities or intrusive activities beneath the clean fill cover and demarcation 
barrier, or groundwater sampling.  The Site-specific training form provided in Attachment A 
must be signed, dated, and returned to the Project Contractor Site Safety Officer.  On a day-
to-day basis, individual personnel should be constantly alert for indicators of potentially 
hazardous situations and for signs and symptoms in themselves and others that warn of 
hazardous conditions and exposures.  Rapid recognition of dangerous situations can avert an 
emergency.  Before daily work assignments, regular meeting should be held.  Discussion 
should include: 
 
 Tasks to be performed; 
 Time constraints (e.g., rest breaks, cartridge changes); 
 Hazards that may be encountered, including their effects, how to recognize symptoms 

or monitor them, concentration limits, or other danger signals; and 
 Emergency procedures. 

6.1.2 Vehicles and Heavy Equipment 

Working with large motor vehicles and heavy equipment could be a major hazard at this Site.  
Injuries can result from equipment hitting or running over personnel, impacts from flying 
objects, or overturning of vehicles.  Vehicle and heavy equipment design and operation will 
be in accordance with 29 CFR, Subpart O, 1926.600 through 1926.602.  In particular, the 
following precautions will be utilized to help prevent injuries/accidents. 
 
 Brakes, hydraulic lines, light signals, fire extinguishers, fluid levels, steering, tires, 

horn, and other safety devices will be checked at the beginning of each shift. 
 
 Large construction motor vehicles will not be backed up unless: 

 
o The vehicle has a reverse signal alarm audible above the surrounding noise level; 

or 
o The vehicle is backed up only when an observer signals that it is safe to do so. 
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 Heavy equipment or motor vehicle cable will be kept free of all nonessential items, 

and all loose items will be secured. 
 
 Large construction motor vehicles and heavy equipment will be provided with 

necessary safety equipment (such as seat belts, roll-over protection, emergency shut-
off in case of roll-over, backup warning lights and audible alarms). 

 
 Blades and buckets will be lowered to the ground and parking brakes will be set 

before shutting off any heavy equipment or vehicles. 

6.2 Spill Control Plan 
All personnel must take every precaution to minimize the potential for spills during Site 
operations.  Any spill shall be reported immediately to the Con Edison emergency contacts 
that will be identified prior to staring any fieldwork.  Spill control apparatus (sorbent 
materials) will be located on Site.  All materials used for the clean up of spills will be 
containerized and labeled separately from other wastes, unless otherwise directed by Con 
Edison.  

6.3 Contingency Plan 

6.3.1 Emergency Procedures 

In the event that an emergency develops on Site, the procedures delineated herein are to be 
immediately followed.  Emergency conditions are considered to exist if: 
 
 Any member of the field crew is involved in an accident or experiences any adverse 

effects or symptoms of exposure while on Site. 
 
 A condition is discovered that suggests the existence of a situation more hazardous 

than anticipated. 
 
General emergency procedures, and specific procedures for personal injury, chemical 
exposure and radiation exposure, are described below. 

6.3.2 Chemical Exposure 

If a member of the field crew demonstrates symptoms of chemical exposure, the procedures 
outlined below should be followed: 
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 Another team member (buddy) should remove the individual from the immediate area 
of contamination.  The buddy should communicate to the Field Team Leader (via 
voice and hand signals) of the chemical exposure.  The Field Team Leader should 
contact the appropriate emergency response agency. 

 
 Precautions should be taken to avoid exposure of other individuals to the chemical. 

 
 If the chemical is on the individual's clothing, the chemical should be neutralized or 

removed if it is safe to do so. 
 
 If the chemical has contacted the skin, the skin should be washed with copious 

amounts of water. 
 
 In case of eye contact, emergency eyewash should be used.  Eyes should be washed 

for at least 15 minutes. 
 
 All chemical exposure incidents must be reported in writing to the Office Health and 

Safety Representative.  The Site Safety Officer or Field Team Leader is responsible 
for completing the accident report. 

6.3.3 Personal Injury 

In case of personal injury at the Site, the following procedures should be followed: 
 
 Another team member (buddy) should signal the Field Team Leader that an injury has 

occurred. 
 
 A field team member trained in first aid can administer treatment to an injured 

worker. 
 
 The victim should then be transported to the nearest hospital or medical center.  If 

necessary, an ambulance should be called to transport the victim. 
 
 For less severe cases, the individual can be taken to the Site dispensary. 

 
 The Field Team Leader or Site Safety Officer is responsible for making certain that 

an Accident Report Form is completed.  This form is to be submitted to the Office 
Health and Safety Representative.  Follow-up action should be taken to correct the 
situation that caused the accident. 

 
 Any incident (near miss, property damage, first aid, medical treatment, etc.) must be 

reported. 
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A first-aid kit and blood-born pathogens kit will be kept on Site during the field activities. 

6.3.4 Evacuation Procedures 

 The Field Team Leader will initiate evacuation procedure by signaling to leave the 
Site. 

 
 All personnel in the work area should evacuate the area and meet in the common 

designated area. 
 
 All personnel suspected to be in or near the contract work area should be accounted 

for and the whereabouts or missing persons determined immediately. 
 
 Further instruction will then be given by the Field Team Leader. 

6.3.5 Procedures Implemented in the Event of a Major Fire, Explosion, or On-
Site Health Emergency Crisis 

 Notify the paramedics and/or fire department, as necessary; 
 
 Signal the evacuation procedure previously outlined and implement the entire 

procedure; 
 
 Isolate the area; 

 
 Stay upwind of any fire; 

 
 Keep the area surrounding the problem source clear after the incident occurs; 

 
 Complete accident report for and distribute to appropriate personnel. 

6.4 Community Air Monitoring Plan 
Real-time air monitoring for volatile compounds and particulates at the perimeter of the work 
zone will be performed during intrusive activities.  Monitoring will be conducted in 
accordance with the New York State Department of Health (NYSDOH) Generic Community 
Air Monitoring Plan (CAMP).   
 
Real-time sampling methods will be used to determine ambient air concentrations upwind 
and downwind of the intrusive activity.  This will include the use of real-time continuous 
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monitoring devices for total volatile organic compounds (TVOC) and respirable particulate 
matter (PM10).   
 
The following target compounds and corresponding action levels are based on the NYSDOH 
Generic CAMP. 
 

Target Compounds Alert Level (*)  
TVOCs (15-minute average concentration) 3.7 ppm greater than background** 

 
Target Compounds Response Level 
TVOCs (15-minute average concentration) 5.0 ppm greater than background** 
Respirable Particulate Matter (PM-10) 100 µg/m3 greater than background** 

 
Target Compounds Action Level (***) 
TVOCs (15-minute average concentration) 25 ppm greater than background** 
Respirable Particulate Matter (PM-10) 150 µg/m3 greater than background** 
ppm - parts per million  
µg/m3 - micrograms per meter cubed 
TVOCs – total Volatile Organic Compounds 
* Alert Level is an internally established level at 75% of NYSDOH Response Level 
** Background is defined as the current upwind fifteen-minute average concentration. 
*** Action Level Exceedance Requires Work Stoppage and Mitigation of the condition causing the 
Exceedance 

 
Tripod mounted stations will be used for minimally intrusive work such as park construction, 
installation/abandonment of monitoring wells, and during shallow invasive work which will 
violate the demarcation barrier.  Instruments will be positioned along the Work Zone 
perimeter to monitor the air based on a particular day’s ground intrusive activities at up to 
three locations.  Real-time monitors will continuously gather data during periods of intrusive 
activity during working hours.  The equipment will be manually read on a predetermined 
periodic cycle during the work activity.  The readings will be collected at a minimum of 15-
minute intervals during periods of intrusive activities.   Wind direction will be determined by 
using a wind sock or flagging placed on a pole at the Site.   
 
Each air monitoring station would include the following: 
 

1. Station Tripod and enclosure 
2. An organic vapor analyzer   
3. A particulate monitor 

 
Each monitoring station will continuously measure and record TVOCs and PM-10.  All 
TVOC and PM-10 will be stored in dataloggers located within each monitoring station.  Data 
from each piece of equipment will be downloaded daily at the completion of intrusive 
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activities and stored on a central computer system.  The location of each station, the work 
zone, and the wind direction will be noted daily.  At each monitoring station location, the 15-
minute average value of TVOC and PM-10 will be recorded.  The 15-minute average value 
of TVOC and PM-10 data from the upwind and downwind station will be compared and 
resultant downwind concentration will be calculated and recorded. 

6.4.1 Contingency Plan 

The air-monitoring contingency plan identifies potential site control measures that may be 
implemented in response to elevated levels of target compounds or odor.  A tiered warning 
alert and response action must be implemented during the air-monitoring program.  Tiered 
warning alerts are defined as follows. 
 
 Green Condition.  Normal or ambient air-conditions where all target concentrations 

are less than the Response Levels for respirable particulate matter or TVOC.   
 
 Preliminary Yellow Alert.  Concentration of TVOC is equal to or greater than the 

Alert Level, but less than the Response Level. 
 

 Yellow Alert.  Concentration of at least one target is equal to or greater than 
Response Level, but less than the Action Level. 

 
 Red Alert.  Concentration of at least one target is equal to or greater than the Action 

Level. 
 
The response plan will rely on real-time data generated from the fixed-station monitoring, 
portable equipment monitoring, and meteorological monitoring.  These data sources will be 
evaluated together in order to make appropriate decisions concerning site conditions and 
potential control measures.   
 
An explanation of the notification system, specific conditions, and response actions for 
TVOCs and PM-10 are presented below. 

6.4.2 VOCs 

6.4.2.1 Green Condition 

Green site conditions will be in effect when the total VOC concentration is less than 75 
percent of the total VOC action level of 5.0 ppm.  Specifically, green site conditions will 
apply when the total VOC concentration measured at each fixed station is less than 3.7 ppm 
(Alert Level).   
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6.4.2.2 Preliminary Yellow Alert 

Preliminary Yellow Alert will be in effect if the TVOC concentration measured at a station is 
greater than or equal to the Alert Level (3.7 ppm) but less than the Response Level (5.0 
ppm).  The Contractor and Con Edison will be notified by the Air Monitoring Consultant of 
elevated measurements and a Preliminary Yellow Alert. 
 
At this time, the upwind and downwind concentrations will be compared to determine if the 
Preliminary Yellow Alert is due to site activities.  If downwind TVOC concentrations are 
greater than upwind concentrations, then it will be assumed that the Preliminary Yellow Alert 
is due to site activities. 
 
If the above condition is true, then a Preliminary Yellow Alert will be verified.  Under a 
verified Preliminary Yellow Alert, a contingency meeting attended by Air Monitoring 
Consultant, the Contractor, Con Edison, and NYSDEC will be held.  The Contractor, Con 
Edison, and NYSDEC will determine appropriate response actions.  This meeting will be 
held within 60 minutes of the Preliminary Yellow Alert verification.  The site will remain in 
Preliminary Yellow Alert as long as the TVOC concentration is between 3.7 ppm (Alert 
Level) and 5.0 ppm (Response Level), based on 15-minute averages. 
 
The site will return to a Green Condition if the following condition is true. 
 

 The 15-minute average concentrations for TVOCs at each of the monitoring stations 
are less than 3.7 ppm (Alert Level). 

 
6.4.2.3 Yellow Alert 

Yellow Alert will be in effect if average TVOC concentrations increase to greater than the 
Response Level of 5.0 ppm.  Yellow Alert will remain in effect if one of the following 
conditions is true. 

 
 The average TVOC concentration, measured over a 15-minute period, is greater than 

or equal to 5.0 ppm (Response Level) 

Under Yellow Alert, construction activities will be temporarily halted.  A meeting attended 
by Air Monitoring Consultant, the Contractor, Con Edison, and NYSDEC will be held within 
60 minutes of the Yellow Alert.  The Contractor, Con Edison, and NYSDEC will determine 
appropriate response actions.  Possible Yellow Alert corrective measures/actions are listed in 
subsection 6.4.5.  After appropriate corrective measures/actions are taken, work activities 
may resume provided that the TVOC concentration at the Site perimeter is no more than 5.0 
ppm above background for the 15-minute average. 
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If average TVOC concentrations fall below the Response Level, then the site will be returned 
to Preliminary Yellow Alert, at which time work activities may resume.  The Preliminary 
Yellow Alert site condition will remain in effect as long as the following condition is true. 
 

 The 15-minute average concentration for TVOCs is greater than 3.7 ppm (Alert 
Level) and less than 5.0 ppm (Response Level). 

 
The site will return to a Green Condition site condition if the following condition is true. 
 

 The 15-minute average concentrations for TVOCs at each of the monitoring stations 
are less than 3.7 ppm (Alert Level). 

6.4.2.4 Red Alert 

Red Alert will be in effect if average TVOC concentrations increase to greater than the 
Action Level of 25.0 ppm.  Red Alert will remain in effect if one of the following conditions 
is true. 

 
 The average TVOC concentration, measured over a 15-minute period, is greater than 

25 ppm (Action Level). 

Under Red Alert, all construction activities will be halted.  A meeting attended by Air 
Monitoring Consultant, the Contractor, Con Edison, and NYSDEC will be held within 60 
minutes of the Response Level notification.  The Contractor, Con Edison, and NYSDEC will 
determine appropriate response actions.  Possible Red Alert corrective measures/actions are 
listed in subsection 6.4.5.  After appropriate corrective measures/actions are taken, work 
activities may resume provided that the TVOC concentration at the Site perimeter is no more 
than 5.0 ppm above background for the 15-minute average. 
 
If average TVOC concentrations fall below the Action Level, then the site will be returned to 
an Yellow Alert.  If average TVOC concentrations fall below the Response Level, then the 
site will be returned to Preliminary Yellow Alert, at which time work activities may resume.  
The Preliminary Yellow Alert site condition will remain in effect as long as the following 
condition is true. 
 

 The 15-minute average concentration for TVOCs is greater than 3.7 ppm (Alert 
Level) and less than 5.0 ppm (Response Level). 

 
The site will return to a Green Condition if the following condition is true. 
 

 The 15-minute average concentrations for TVOCs at each of the monitoring stations 
are less than 3.7 ppm (Alert Level). 
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6.4.3 Respirable Particulate Matter (PM10) 

6.4.3.1 Green Condition 

Green site conditions will be in effect when the downwind 15-minute average PM-10 
concentration is less than 100 µg/m3 above the current average upwind conditions (Alert 
Level).   
 
6.4.3.2 Yellow Alert 

A Yellow Alert will be in effect if the average 15-minute PM-10 concentration at a station is 
greater than 100 µg/m3 and related to site activities.  The Contractor, Con Edison, and 
NYSDEC will be notified by the Air Monitoring Consultant of elevated measurements and a 
possible Yellow Alert.  The upwind and downwind PM-10 concentrations will be compared 
to determine if the elevated PM-10 concentrations are due to site activities.  If downwind 
PM-10 concentrations are 100 ug/m3greater than upwind concentrations (Response Level), 
then it will be assumed that the Yellow Alert is due to site activities. 
 
The Yellow Alert will remain in effect as long as the average PM-10 concentration is greater 
than or equal to 100 µg/m3 above upwind conditions (Response Level), and less than or equal 
to 150 µg/m3(Action Level).  Under a verified Yellow Alert, dust suppression techniques 
must be implemented by the Contractor and/or Con Edison contractors.  At this point, routine 
monitoring continues and 15-minute averages continue to be evaluated.  Work may continue 
with dust suppression techniques provided that downwind PM-10 levels do not exceed 150 
ug/m3 above the upwind level (Action Level) and provided that no visible dust is migrating 
offsite from the work area.  A contingency meeting attended by Air Monitoring Consultant, 
the Contractor, Con Edison, and NYSDEC will be held within 60 minutes of the verified 
Yellow Alert if the condition is not mitigated by dust suppression techniques.  Possible 
response actions for dust control are listed in subsection 6.4.5. 
 
6.4.3.3 Red Alert 

Red Alert will be in effect if the average 15-minute PM-10 concentration exceeds 150 µg/m3 
above the current average upwind concentration (Action Level).  Under Red Alert, work 
must be stopped and a meeting attended by Air Monitoring Consultant, the Contractor, Con 
Edison, and NYSDEC will be held within 60 minutes of the Response Level notification.  
The Contractor, Con Edison, and NYSDEC will determine appropriate response actions.  
Possible Red Alert response actions for PM-10 are listed in Section 6.4.5.  Work may resume 
provided that dust suppression measures and other controls are successful in reducing the 
downwind PM-10 concentration to within 150 ug/m3 of the upwind level and in preventing 
visible dust migration. 
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Specific PM-10 target concentrations for Green Condition, Preliminary Yellow Alert, Yellow 
Alert, and Red Alert are summarized in Table 2. 

6.4.4 Visible Dust 

In addition to measured PM10 levels, the CAMP requires monitoring of visible dust 
conditions.  If visible airborne dust is observed leaving the work area, then dust suppression 
techniques must be employed.  Work may continue with dust suppression techniques 
provided that downwind PM10 levels do not exceed 150 µg/m3 above the upwind level and 
provided that no visible dust is migrating from the work area. 

6.4.5 Response Actions 

The table below lists possible response actions to be taken by the Contractor in the event of a 
Yellow or Red Alert.  The bulleted response actions specified under each alert can be 
implemented in any order that is most appropriate under the existing site conditions. 
 
Alert Level Response Action 
Yellow  Establish trend of data and determine if evaluation/wait period is 

warranted 
 Temporarily stop work 
 Temporarily relocate work to an area with potentially lower emission 

levels 
 Apply water to area of activity or haul roads to minimize dust levels 
 Reschedule work activities 
 Cover all or part of the excavation area 
 Apply VOC emission suppressant foam over open excavation areas 
 Slow the pace of construction activities 
 Change construction process or equipment that minimize air emissions 
 Install additional barrier fence 

Red  Apply yellow alert controls 
 Encapsulate construction area causing alert conditions and treat air 

exhaust 
 
 



S A M P L E  H E A L T H  A N D  S A F E T Y  P L A N  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
E A S T  1 7 3 R D  S T R E E T  W O R K S  F O R M E R  M G P  S I T E   
M A R C H  1 6 ,  2 0 1 0  
 
 

  31 

7.  Site Safety Plan 

This Site Safety Plan section of the HASP is sufficiently detailed to be used as a stand-alone 
document.  This plan establishes policies and procedures to protect workers and the public 
from the potential hazards posed by the intrusive activities that extend beneath the clean fill 
cover and the demarcation-warning barrier installed on the Site.  Reading of the Site Safety 
Plan is required of all on-Site personnel.  The plan identifies measures to minimize accidents 
and injuries that may result from project activities or during adverse weather conditions. 

7.1 General Information 

7.1.1 Site Description 

7.1.1.1 Location and Access 

The East 173rd Street Works Site is located between the Sheridan Expressway and the Bronx 
River in the West Farms section of the Borough of the Bronx, Bronx County, New York.  
The location of the site is illustrated in Figure 1 of the Site Management Plan.  The former 
grounds of the MGP at the Site occupied a single parcel of land that is currently owned by 
the City of New York and operated by the New York City Parks and Recreation (Parks 
Department).  The Site is located within Starlight Park, a part of the City of New York’s 
Bronx River Park.  Starlight Park is zoned R7-1, a general residential district.  The current 
and intended future use of the Site is a New York City-owned public park.  The former MGP 
was located in the middle portion of Starlight Park and occupied an area of approximately 3 
acres.  The boundaries and former structures of this MGP are shown on Figure 2 of the Site 
Management Plan.  Starlight Park is approximately 7.3 acres in size, and is currently 
designated by the Bronx Assessor’s Office as Block 0319, Lot 0100. 
 
7.1.1.2 Buried Utilities 

All underground utilities, including electric lines, gas lines, and communication lines will be 
identified prior to initiation of drilling and other subsurface work.  The underground utility 
clearance program that will be performed at the Site will include the following. 
 
 All on-Site underground utilities in the vicinity of proposed subsurface intrusive 

locations will be located in conjunction with Parks Department (or current property 
owner) personnel. 

 
 A private locating company will be contracted by the contractor to identify 

underground structures and utilities at the Site.   
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 Any off-Site underground utilities in the vicinity of proposed on Site activities will be 
located and marked by a representative of the Underground Facilities Protective 
Organization (UFPO): (800) 272-4480.  New York State law requires that UFPO be 
notified at least three working days, and not more than ten working days, before 
subsurface work is conducted.  Sewer and water will be marked out by the New York 
City Department of Environmental Protection (NYCDEP).  

 
7.1.1.3 Topography 

Land surface topography of the Site is relatively flat and is approximately 15 feet above 
mean sea level. 
 
7.1.1.4 Surrounding Population 

The surrounding area is commercial to the west and residential beyond the Bronx River to 
the East. 
 
7.1.1.5 Perimeter Control 

Safety cones with highly visible caution tape will be used to secure the work area.  All 
excavations shall be properly barricaded. 
 
7.1.1.6 Emergency Response Capabilities 

The New York City Fire Department will respond to incidents involving actual or imminent 
fire, explosion, or hazardous material spills emergencies.  The NYC Fire Department 
Emergency Medical Services Group will respond to medical emergencies on Site, and 
provide transportation to the hospital.  Jacobi Medical Center Emergency Room is fully 
equipped to deal with injuries and chemical exposures scenarios described previously.  
Hospital emergency capabilities should be confirmed prior to initiating work. 

7.2 Project Objectives 
This plan is written to cover operations to be performed during the potential intrusive 
activities that extend beneath the clean fill cover and demarcation warning barrier installed at 
this Site, and on-Site groundwater sampling activities.  These operations may include: 
 
 Air monitoring 
 Subsurface soil sampling 
 Soil excavation and sampling 
 Soil borings 
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 Groundwater sampling 
 Contaminated soil/material, load out, and transport activities 
 Other work as applicable 

7.3 Authorized Site Personnel 
Prior to mobilizing to the Site, all project subcontractors will identify those individuals in 
their employ who will be working on the Site, their safety training dates, and the status of 
their medical surveillance program.  All personnel arriving or departing the Site are required 
to log in and out with a designated record keeper.  All personnel and activities on Site must 
be authorized by the Project Manager or by his designee.  

7.4 Control of Site Access 
The activities at the Site will be secured by a temporary freestanding fence and/or safety 
cones with caution tape.  The project area (i.e., proposed excavation locations) will be 
submitted prior to commencement of Site work. 
 
 The Project Manager will be responsible for ensuring control of access to all work 

areas and restricted zones on Site.  Boundaries have been delineated for the different 
areas. 

 
 A worker and visitor log (log in, log out) will be maintained on Site during field 

operations. 
 
If Site conditions develop that require changes in the established boundaries, the Site Safety 
Officer (SSO) and the Project Manager or their designees will be notified immediately.  The 
field boundaries will be re-marked, and a meeting will be held for Site personnel to inform 
them (on an as-needed basis) of the changes, the reasons that caused them to be made, and 
any new health and safety practices that might be necessary as a result of the altered Site 
conditions.  If necessary, to ensure health and safety, the Site HASP maps/figures will be 
revised (as applicable) to show the new configuration of controlled areas.  In addition to the 
above-mentioned Site access control measures, applicable work area protection requirements 
detailed in Con Edison’s Environmental, Health and Safety (EH&S) Work Plan Guide (32.0 
Work Area Protection) will be performed (see Attachment D). 

7.5 Chemical Safety and Handling 
All hazardous chemicals must be stored at the Site in containers that are in good condition 
with proper labeling.  Personnel handling the chemicals must use proper PPE and have 
knowledge of the chemical’s physical properties and hazards.  An inventory of all chemicals 
used and stored at the Site will be maintained and available upon request.  Applicable 
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chemical safety and handling requirements detailed in Con Edison’s EH&S Work Plan Guide 
(5.0 Chemical Safety and Handling) will be performed (see Attachment D).  All MSDSs for 
chemicals used at the Site will be submitted and approved by Con Edison prior to use. 

7.6 Evaluation of Potential Chemical Hazards 
MGP waste contaminants include ferrocyanides from purifier wastes, SVOCs, VOCs and 
PAHs and heavy metals from tars.   
 
The potential primary hazards of each contaminant are identified as follows.  Note that the 
matrices specified for each contaminant are not necessarily exclusive but are based on the 
best existing information of the Site.  This Site Safety Plan is intended to be sufficiently 
stringent to ensure worker protection from all of the potential contaminants listed, regardless 
of matrix. 
 

CONTAMINANT: Volatile Organic Compounds (VOCs, potentially including benzene, toluene, 
ethylbenzene, and xylenes, i.e., BTEX) 

Possible Sources: Fuels, Oils and Other Petroleum Products 
Form: Gas         Liquid        Solid (adsorbed)  Other ____Vapor____          
Characteristic: 
 

Corrosive      Ignitable      Radioactive        Volatile    
Toxic         Reactive       Other _________           Unknown   

Matrix: Soils         Debris         Groundwater       Other Airborne Vapor 
 
CONTAMINANT: Polycyclic Aromatic Hydrocarbons (PAHs), including naphthalene 
Possible Sources: MGP Tars, Petroleum Products, Products of Incomplete Combustion 
Form: Gas         Liquid         Solid (adsorbed)  Other _____________ 
Characteristic: 
 

Corrosive      Ignitable     * Radioactive          Volatile    
Toxic         Reactive       Other _________           Unknown   

Matrix: Soils         Debris         Groundwater       Other _____________ 
*No free phase MGP tar was observed and all samples of MGP-impacted soils were not ignitable. 
 
CONTAMINANT: Cyanide Compounds (primarily ferrocyanides of low toxicity) 
Possible Sources: Purifier Waste Disposal 
Form: Gas        Liquid      Solid (adsorbed)  Other _____________ 
Characteristic: 
 

Corrosive    Ignitable      Radioactive    Volatile    
Toxic         Reactive      Other _________           Unknown   

Matrix: Soils        Debris        Groundwater  Other_____________ 
 
CONTAMINANT: TAL Metals 
Possible Sources: Site Debris  
Form: Gas        Liquid         Solid (adsorbed)   Other _____________ 
Characteristic: 
 

Corrosive      Ignitable        Radioactive    Volatile    
Toxic         Reactive      Other _________           Unknown   
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Matrix: Soils         Debris         Groundwater  Other _____________ 
 
MSDSs (as available) and/or Occupational Health Guidelines for contaminants potentially 
found at the Site (and/or for products that are potentially the source of contamination), and 
for decontamination chemicals that may be used on Site, are included in Attachment C. 
 
The potential exposure routes associated with the contaminants that will potentially be 
encountered by workers during intrusive activities are listed below.   
 

Substances Involved Primary Exposure Routes 
VOCs Vapor inhalation, skin or eye contact 
PAHs Inhalation of fugitive dust, ingestion 
Ferrocyanides Inhalation of fugitive dust, ingestion 
TAL Metals Inhalation of fugitive dust, ingestion 

7.7 Levels of Protection for Site Workers 
This subsection stipulates PPE requirements for different tasks during the Site investigations.  
The designated levels of protection have been based on an evaluation of potential hazards 
and risks associated with work during the project. 

7.7.1 Levels of Protection Required 

PPE required for each level of protection is as follows. 
 
Safety Equipment Level A Level B Level C Level D 
Hard hats with splash shields or safety glasses   • • 
Steel-toe safety boots   • • • 
Chemical-resistant gloves as appropriate for work 
being performed and materials handled   • • 
Half- or full-face respirators with organic/HEPA 
cartridges as approved by the SSO   •  
TyvekTM coverall    •  
Chemical-resistant clothing (e.g., PE coated Tyvek)   •   
Pressure-demand, full-face SCBA or pressure-
demand supplied air respirator with escape SCBA 

 
• 

 
• 

 
 

 
 

Inner and outer chemical-resistant gloves • •   
Nitrile Boot Covering • •   
Two-way radio • •   
Hard hat • •   
Fully encapsulating chemical-resistant suit •    
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PPE requirements for field activities are as follows. 
  

Activity 
Level of 

Protection 
Backup 

Protection 
Test Boring and Soil Sampling D C 
Monitoring Well Sampling D C 
Air Monitoring D C 
Excavation Beneath Clean Fill Cover and Demarcation Barrier D C 
Waste Management/Handling D C 

 
The SSO will closely monitor the work schedules listed in the project logbook to be sure that 
all workers entering the Site have had their safety briefing and that the amount of PPE kept 
on Site is sufficient for all of the workers present at any time.  Additional PPE 
recommendations are listed in Attachment D (Con Edison’s EH&S Work Plan Guide, 24.0 
PPE). 

7.7.2 Ambient Air Monitoring and Protection Limits 

In accordance with NYSDEC and NYSDOH requirements, a Community CAMP will be 
implemented at the Site during intrusive activities that extend beneath the clean fill cover and 
demarcation warning barrier installed at the Site.  The objective of the CAMP is to provide a 
measure of protection for the downwind community (i.e., off-Site receptors, including 
residences and businesses and on-Site workers not involved with the intrusive activities) 
from potential airborne contaminant releases as a direct results of intrusive activities.  Two 
air-monitoring stations will be set up on Site.  VOCs and respirable particulates (PM-10) will 
be monitored at the downwind perimeter of the immediate work area on a continuous basis.  
Wind direction will be determined using a wind sock(s) and/or flagging poles installed on 
Site.  Upwind concentrations will also be measured continuously to establish background 
conditions.  VOC vapors will be monitored using a PID.  Particulate dust will be monitored 
using a MiniRAM™ PM-10 particulate meter.  The equipment will be calibrated at least 
daily.  Fifteen-minute running average concentrations will be collected from each of the two 
air monitoring stations during work activities.  The VOC Monitoring, Response Levels, and 
Actions are presented as follows. 
 

CAMP 
Air Monitoring Response Levels and Actions 

VOCs 
Response Level Actions 
>5 ppm above 
background for 15-
minute average 

 Temporarily halt work activities 
 Continue monitoring 
 If VOC levels decrease (per instantaneous readings) below 5 ppm over background, work 

activities can resume 
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CAMP 
Air Monitoring Response Levels and Actions 

VOCs 
Response Level Actions 
Persistent levels >5 
ppm over  background 
<25 ppm 

 Halt work activities 
 Identify source of vapors 
 Corrective action to abate emissions 
 Continue monitoring 
 Resume work activities if VOC levels 200 feet downwind of the property boundary or half the 

distance to the nearest potential receptor is <5 ppm for a 15-minute average  
 If VOC levels are >25 ppm at the perimeter of the work area, activities must be shutdown 

Particulate 
>100 mcg/m3 above 
background for 15-
minute average or 
visual dust observed 
leaving the Site 

 Apply dust suppression 
 Continue monitoring 
 Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above upwind levels 

and no visual dust leaving Site 

>150 mcg/m3 above 
background for 15-
minute average 

 Stop work 
 Re-evaluate activities 
 Continue monitoring 
 Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above upwind levels 

and no visual dust leaving Site 

Sources: 
New York State Department of Health Community Air Monitoring Plan, June 20, 2000. 
New York State Department of Environmental Conservation Division Technical and Administrative Guidance 

Memorandum - Fugitive Dust Suppression and Particulate Monitoring Program at Inactive Hazardous Waste Sites, 
October 27, 1989. 

 
During excavating and materials handling operations, the air in work areas will also be 
sampled periodically for the presence of contaminants.  A portable PID will be utilized to 
periodically monitor the levels of organic vapors in the ambient air, a Mini RAMTM PM-10 
(or equivalent) particle detector will be used to count inhalable particles (0.1-10 micrometer 
range) of dust during the field work, and a Draeger MiniWard continuous cyanide detector 
and Chip Measuring System (CMS) electronic Draeger tubes will be used to monitor for 
hydrogen cyanide during field work.  PID, MiniRAM, and cyanide readings will be taken 
hourly during excavation or more frequently if air quality measurements approach action 
levels as defined herein.  Measurements will be monitored from the breathing zone (4 to 5 
feet above ground level) at worker locations to determine working conditions (and whether 
there is a need to change levels of worker protection). 
 
In order to make a conservative assessment of when different levels of respiratory protection 
are needed during the fieldwork, it will be assumed that the organic vapors detected by the 
air monitoring instruments consist of the most toxic volatile compounds expected to be found 
on the Site.  Preliminary evaluation of the risks expected at the Site indicates that the most 
toxic volatiles that are probably present are VOCs (particularly BTEX).  Based on data 
published by the OSHA and the American Conference of Government Industrial Hygienists 
(ACGIH), and Con Edison’s experience with MGP wastes, the following PPE will be 
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employed when the given concentrations of organic vapor are detected in the breathing zone 
for a sustained 15 minutes. 
 

Compound of Concern Level D Level C Level B 
Benzene M<1 ppm 1 ppm<M<25 ppm M>25 ppm 
BTEX and other photoionizable 
Total VOCs M <25 ppm M >25 ppm * 

Where:  M = concentration of organic vapor measured in the field 
*Decision to employ Level B protection based on measured benzene concentration 

 
The PPE requirements may be modified based on compound-specific monitoring results 
information, with the written approval of the Corporate Health and Safety Specialist (CHSS). 
 
Respiratory protection from dusts will be required when inhalable particulate concentrations 
from potentially contaminated sources exceed 150 µg/m3.   
  
Hydrogen cyanide gas will be monitored in the work zone continually using hand held meter.  
Due to potential interference from sulfurs, hydrogen sulfide gas will also be monitored for 
comparison to the hydrogen cyanide gas levels detected.  Hydrogen cyanide gas detections 
will also be confirmed with CMS Draeger tubes due to this interference  Measurements will 
be monitored from the breathing zone (4 to 5 feet above ground level) at worker locations to 
determine working conditions (and determine work actions).  The cyanide response levels are 
presented below.  
 

Hydrogen Cyanide Gas 
Note: No air purifying respiratory protection is available for hydrogen cyanide gas 

>1 ppm for 15-minute 
average using 
continuous meter 

 Run CMS Draeger tube 
 Continue monitoring 
 Continue work if CMS (Chip Measurement System) Draeger tube for hydrogen cyanide 

reads <2 ppm  
>2 ppm on CMS 
Draeger tube 

 Stop work and move (with continuous monitoring meter) at least 25 feet up-wind from 
excavation or until continuous monitoring device registers <1 ppm 

 Run CMS Draeger tube and Re-evaluate activities 
 Continue monitoring 
 Allow area to ventilate and continue to monitor while returning to the work zone.  Do not 

move into an area when readings are >1 ppm without confirming with additional CMS 
Draeger tube 

 May resume work if Draeger tube for cyanide reads <2 ppm 
 
Odors or dusts derived from Site contaminants may cause nausea in some Site workers, even 
though the contaminants are at levels well below the safety limits as defined above.  Workers 
may use dust masks or respirators to mitigate nuisance odors with the approval of the SSO. 
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Whenever practical, work areas should be positioned upwind of organic vapor and dust 
sources to reduce the potential for worker exposure. 

7.7.3 Odor Monitoring and Action Limits 

During excavation, odors will be monitored at the downwind fence line by personnel trained 
in making odor observation and evaluation.  The intensity of any perceived odor will be 
measured on the 8-point n-butanol intensity scale as described in ASTM Method E-544 
“Standard Practice for Referencing Suprathreshold Odor Intensity.” 
 
Research conducted by Odor Science and Engineering, Inc. (OS&E) at 1350 Blue Hills 
Avenue, Bloomfield, Connecticut and by Dr. William Cain at Yale University in New 
Haven, Connecticut, has shown that complaints of nuisance odors typically occur when the 
intensity of any odor is perceived to be at a level of 3.5 or higher on the 8-point n-butanol 
scale.  Accordingly, whenever an odor intensity of 2.5 on the n-butanol scale is perceived at 
the Site downwind fence line by the odor monitor, a warning will be given to the Site 
manager and SSO.  No increase in Site excavation rate would be permitted following this 
warning, although no control actions would be required. 
 
If the odor intensity at the downwind fence line reaches an intensity level of 3.5 on the n-
butanol scale, the Site manager would be informed to initiate appropriate control actions such 
as applying an odor neutralizer or covering the excavated material.  BioSolve®, which is non-
reactive, biodegradable and non-hazardous, will be used to control odors.  A spray unit will 
be used to apply the odor neutralizer.  BioSolve® could be applied to solid or liquid surfaces.  
A MSDS for BioSolve® is included in Attachment C. 
 
Should the odor intensity at the downwind fence line continue to increase, the Project 
Manager would then stop excavation activities and cover the excavation until weather 
conditions changed sufficiently to alleviate the problem. 

7.8 Hearing Protection 
 
Per OSHA regulation 29 CFR 1926.101, hearing protective devices will be provided to 
personnel working in areas of high decibel noise.  Hearing protective devices will be worn 
during periods of high decibel noise exposure, as per 29 CFR 1926.52, Table D-2, 
Permissible Noise Exposures.  Noise exposure will not exceed 85 decibels over an eight-hour 
day. 
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7.9 The “Buddy” System 
The “buddy” system will be employed by Site personnel when working under certain 
circumstances, such as enclosed spaces.  Under the “buddy” system, each Site worker is 
responsible for monitoring the well-being of another worker.  No one works alone when the 
“buddy” system is implemented.  At no time will fewer than two employees be present at the 
Site if activities are underway. 

7.10 Heat Stress Monitoring and Prevention 
Wearing personal PPE puts Site workers at risk of developing heat stress that may result in 
health effects ranging from fatigue to serious illness to death.  Heat stress is caused by the 
interplay of a variety of factors, including ambient conditions, workload, clothing, and the 
physical characteristics of each worker.  The major symptoms of heat stress are listed below.   
 
 Heat Rash may result from prolonged exposure to heat or humid air. 

 
 Heat Cramps are caused by heavy sweating with inadequate electrolyte replacement.  

Signs and symptoms include:  muscle spasms; and pain in the hands, feet, and 
abdomen. 

 
 Heat Exhaustion occurs from increased stress on various body organs, including 

inadequate blood circulation due to cardiovascular insufficiency or dehydration.  
Signs and symptoms include:  pale, cool, moist skin; heavy sweating; dizziness; 
nausea, and fainting. 

 
 Heat Fatigue - Weariness, irritability, loss of skill for fine or precision work.  

Decreased ability to concentrate.  No loss of temperature control. 
 
 Heat Syncope (Heat Collapse) - Fainting while standing in a hot environment. 

 
 Heat Stroke is the most serious form of heat stress.  Temperature regulation fails and 

the body temperature rises to critical levels.  Immediate action must be taken to cool 
the body before serious injury and death occur.  Competent medical help must be 
obtained.  Signs and symptoms are:  red, hot, usually dry skin; lack of or reduced 
perspiration; nausea; dizziness and confusion; strong, rapid pulse; and coma. 

 
When the temperature in the work area is continuously at or above 72°F (22.2°C) for more 
than one hour, all workers wearing protective clothing (Level A, B, or C) will be monitored 
for heat stress during rest periods according to one of the following procedures. 
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 Take pulse over a 30-second period as early as possible in the rest period.  If the heart 
rate exceeds 100 beats per minute at the beginning of the rest period, shorten the next 
work cycle by one third and keep the rest time the same.  If, at the next rest period, 
the heart rate still exceeds 100 beats per minute, shorten the following work period 
again by one third.  Continue the process as necessary. 

 
 Take body temperature orally using a clinical thermometer kept under the tongue for 

three minutes.  Take temperature at the end of each work cycle before drinking 
anything.  If the temperature exceeds 99.6°F (37.6°C), shorten the next work period 
by one third without changing the rest period.  If the temperature still exceeds 99.6°F 
at the beginning of the next rest period, shorten the following work cycle by one 
third.  No worker will be permitted to wear a semi-permeable or impermeable 
garment if their temperature exceeds 100.6°F (38.1°C). 

7.11 Effects of Cold Exposure and Their Prevention 
Persons working outdoors in temperatures at or below freezing may be frostbitten.  Extreme 
cold for even 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 injury:  ambient temperature and the 
velocity of the wind.  Wind chill is used to describe the chilling effect of moving air in 
combination with low temperature.  For instance, 10 degrees Fahrenheit with a wind of 15 
miles per hour (mph) is equivalent in chilling effect to still air at -18°F. 
 
As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 
mph increases to 10 mph.  Additionally, water conducts heat 240 times faster than air.  Thus, 
the body cools suddenly when chemical-protective equipment is removed if the clothing 
underneath is perspiration soaked. 
 
Local injury resulting from cold is included in the generic term frostbite.  There are several 
degrees of damage.  Frostbite of the extremities can be categorized into: 
 
 Frost nip or incipient frostbite:  characterized by sudden blanching or whitening of 

the 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 
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Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature.  Its 
symptoms are usually exhibited in the following five stages. 
 
 Shivering 
 Apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body to less 

than 95°F 
 Unconsciousness, glassy stare, slow pulse, and slow respiratory rate 
 Freezing of the extremities 
 Death 

 
Standard reference books should be consulted for specific first-aid treatments.  Medical help 
must be obtained for the more serious conditions.  These effects of cold exposure shall be 
prevented by the wearing of appropriate clothing and by providing a warm “refuge” area 
where workers may warm up as necessary to prevent cold effects. 

7.12 Indicators of Toxic Exposure 
The following indicators of toxic exposure are generally observable by others and should be 
reported to the SSO if observed in a worker or personally experienced. 
 
 Changes in complexion or skin discoloration 
 Lack of coordination 
 Changes in demeanor 
 Excessive salivation, pupillary response 
 Changes in speech pattern 

 
The following symptoms of toxic exposure are generally non-observable by others, and 
should be reported to the SSO if experienced. 
 
 Headaches 
 Dizziness 
 Blurred vision 
 Nausea 
 Cramps 
 Irritation of eyes, skin, throat, or respiratory tract 

 
The action to be taken by the SSO in response to any of these symptoms will be guided by 
the considerations covered in the Contingency Plan (subsection 6.3). 
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7.13 Precautions for Working in Confined Spaces 
If any work in confined spaces is required, it will be performed in accordance with 29 CFR 
1910.146 and this HASP will be amended to address the work, as applicable.  Confined space 
work will not be performed without first notifying and receiving written approval from the 
CHSS. 

7.14 Fire Prevention 
Special attention will be paid to fire prevention to avoid uncontrolled fires.  The following 
fire prevention rules will be followed at the Site.  
 
 Smoking will be prohibited in all areas except those clearly designated and labeled as 

such by the PEC as smoking areas. 
 
 All tanks, containers, and pumping equipment associated with the storage or handling 

of combustible or flammable liquids will be UL-listed for their intended use and in 
good condition. 

 
 No sources of ignition will be permitted in areas where flammable or combustible 

liquids are stored.  “NO SMOKING” signs will be placed in these areas. 
 
 All lighting used in areas where flammable or combustible liquids are stored or used 

will be UL-listed. 
 
 Delivery and storage of combustible or flammable liquids will be in keeping with 

state and federal Department of Transportation (DOT) regulations. 
 

 Precaution will be taken while performing hot-work activities to prevent ignition of 
MGP tars or impacted materials.  However, based on sampling performed to date, the 
MGP materials at this site are not ignitable. 

 
 Good housekeeping standards will be maintained including the removal of waste, 

rubbish, and rags daily.  
 
In addition to the above-mentioned fire protection measures, applicable fire protection 
requirements detailed in Con Edison’s EH&S Work Plan Guide (11.0 Fire Protection and 
Prevention) will be followed (see Attachment D). 

7.15 Communication Procedures 
Communication procedures will be established for all on-Site personnel. 
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7.16 Decontamination Procedures 
Decontamination areas will be established for personnel decontamination and equipment 
decontamination. 

7.16.1 Personnel Decontamination Station 

A personnel decontamination station where workers can drop equipment and remove PPE 
will be set up at the boundary of the restricted zones within active Site work areas.  It will be 
equipped with basins for water and detergent, and trash bag(s) or cans for containing 
disposable PPE and discarded materials.  Once personnel have decontaminated at this station 
and taken off their PPE, they will proceed to a sink where they will wash themselves 
wherever they have potentially been exposed to any contaminants (e.g., hands, face, etc.) 
 
Decontamination of personnel will be necessary if Level C or Level B protection is used.  
Decontamination will not be necessary if only Level D protection is used.  However, 
disposable gloves used during sampling activities should be removed and bagged; personnel 
should be encouraged to remove clothing and shower as soon as it is practical at the end of 
the day.  All clothing should be machine-washed.  All personnel will wash hands and face 
prior to eating and before and after using the restroom.   
 
The following specific decontamination procedure will be used as necessary by Site workers 
wearing PPE from Level C through Level B.  Modification can be made to the 
decontamination process by the SSO depending upon the extent of contamination. 
 
 Step 1 - Equipment drop (SCBA, tools, monitoring equipment, etc.)  Decontaminate 

as appropriate (per SSO’s instructions). 
 
 Step 2 - Boot wash/rinse (wash with Simple Green, rinse with fresh water spray).  

Wash outer gloves, remove and save for later use, or remove and discard outer gloves 
and place in trash bag/can provided in the decontamination area. 

 
 Step 3 - Hardhat removal, wash if visibly contaminated (use same wash as in Step 2). 

 
 Step 4 - Remove boots.  If TyvekTM (or equivalent) suit was worn and is visibly 

contaminated, remove and place in trash bag/can provided in the decontamination 
area or decontaminate (wash) and store for reuse.  Contaminated washable coveralls 
should be removed and bagged for washing. 

 
 Step 5 - Respirator and/or eye protection removal (as applicable).  Wash (per Step 2) 

to remove visible contamination. 
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 Step 6 - Glove removal. 
 
 Step 7 - Wash potentially exposed skin (use water and soap at indoor sink). 

 
 Step 8 - Disinfect respirator per manufacturer’s recommendations. 

Contaminated PPE (gloves, suits, etc.) will be decontaminated and stored for reuse or placed 
in plastic bags (or other appropriate container) and disposed of in an approved facility.  
Decontamination wastewater and used cleaning fluids will be collected and disposed of in 
accordance with all applicable state and federal regulations. 

7.16.2 Heavy Equipment Decontamination 

Heavy equipment decontamination will be performed within the limits of the on-Site 
decontamination pads.  A steam generator and brushes will be used to clean excavating 
equipment and other tools.  No heavy equipment will be permitted to leave the Site unless it 
has been thoroughly decontaminated. 
 
Wastewater from the heavy equipment and personnel decontamination areas will be collected 
and disposed of in accordance with all applicable state and federal regulations (Note:  method 
of disposal is subject to client approval). 

7.16.3 Sampling Equipment Decontamination 

Sampling equipment will be decontaminated in accordance with the Site Management Field 
Sampling Plan.   

7.16.4 Decontamination Equipment Requirements 

The following equipment shall be in sufficient supply to implement project decontamination 
procedures.  
 
 Plastic trash barrels 
 Liners for trash barrels 
 Wash basins 
 Simple Green 
 Hand pump sprayers 
 Long handle soft bristle brushes 
 Large sponges 
 Cleaning wipes for respirators 
 Bench or stool(s) 
 Acetone 
 Nitric acid 
 Steam generator 
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 Paper towels 
 Plastic trash bags 
 Other 

 
Subcontractors performing decontamination procedures are responsible for ensuring that the 
above materials, as required for their operation, are in sufficient supply. 

7.17 Location of Buried Utilities 
The Site may be underlain by shallow, buried utilities.  Thus, it will be necessary for the 
contractor to exercise a high degree of caution in determining the correct and safe location of 
each excavation/drilling area.  All underground utilities (electric, gas, telephone, and cable) 
will be marked by the New York One Call Center before initiation of intrusive work.  The 
New York Department of Environmental Protection will mark out sewer and water.  A 
private locating company will be contracted by the contractor to identify underground 
structures and utilities at the Site.  The Parks Department (or current Site owner) will also be 
contacted in order to identify underground utilities. 
 
Utility companies with active lines in the Site area will be asked to mark all of their facilities.   

7.18 Engineering Controls and Work Practices 
Engineering controls and work practices specified by both OSHA and the United States 
Environmental Protection Agency (EPA) are directed primarily toward limiting exposure 
through the application of engineered barriers.  These requirements apply to practices on 
Superfund sites; however, they will be applied to the East 173rd Street Works Site 
where/when appropriate and practical. 

7.19 Excavation  
As discussed in subsection 7.17, all utilities will be marked out prior to excavation activities.  
Site workers will use these data to choose apparently safe locations for drilling/excavating.  
Drilling/excavating will proceed carefully at shallow depths to avoid rupturing any 
potentially existing unmarked lines or lines present below the depth of hand digging.  
Particulate dust monitoring and protection procedures are provided in subsection 7.2 of the 
Site Management HASP.   

7.20 Waste Management 
On-Site personnel will inspect the waste storage area and document the conditions everyday.  
Documentation will be provided to Con Edison.  Further details of waste management, 
sampling and labeling activities are discussed in the Site Management Field Sampling Plan.  
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7.21 Material Handling 
Regulations for handling drums and containers are specified by OSHA 29 CFR 1910.120(j).  
Potential hazards associated with handling drums include vapor generation, fire, explosions, 
and possible physical injury.  Whenever possible the material will be lifted and moved by 
mechanical devices rather than manual effort.  These mechanical devices will be operated by 
trained authorized personnel only.  Drum and container handling will be performed in 
accordance with all applicable regulations (see Attachment D, Con Edison EH&S Work Plan 
Guide – 18.0 Material Handling). 

7.22 Mechanical Equipment 
All hand and power tools will be maintained and used properly.  Any tools damaged must be 
removed from the Site until they are repaired.  Removing any safety controls is prohibited.  
Electric hand tools must be double insulated or grounded with a ground-fault circuit 
interrupter (see Attachment D for Con Edison EH&S Work Plan Guide – 19.0 Mechanical 
Equipment)  

7.23 Vehicle Management 
All vehicles used to transport personnel, equipment or for soil hauling must be maintained 
and operated in a safe manner to protect workers and the public.  Only properly trained and 
licensed personnel may operate vehicles (see Attachment D for Con Edison EH&S Work 
Plan Guide – 28.0 Vehicle Management). 

7.24 Drilling and Earth-Moving Equipment Safety 
Drilling and earth-moving equipment operators will be responsible for operating their 
assigned pieces of equipment according to the requirements outlined in 29 CFR 1926, 
Subpart O.  Any pieces of equipment not satisfying the requirements of this section or 
otherwise unsafe to operate will not be used.  The SSO will be apprised of the unsatisfactory 
condition of equipment as soon as possible.  The equipment will be placed out-of-service and 
tagged to identify its safety failing until the equipment can be repaired, or decontaminated 
and demobilized from the Site. 

7.25 Sanitation for Temporary Work Sites 
Sanitary facilities (i.e., portable toilets) will be available at the Site. 
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7.26 Illumination 
Illumination requirements identified by OSHA are directed to work efforts inside buildings 
and/or during non-daylight hours.  Illumination will meet or exceeds requirements specified 
in 29 CFR 1926.56, Illumination. 

7.27 Site-Specific Safety Rules 
The following site-specific rules and regulations will be enforced during Site activities. 
 
 No smoking, drinking, or eating within restricted zones. 

 
 Proper respiratory protection is required to be worn at all times within zones where 

toxic vapor/gas levels have been determined to be above recommended safety limits.  
Copies of fit tests and medical clearance forms for each worker will be present on 
Site.  

 
 All rest, refreshment, and sanitary facility use will take place in “clean areas” outside 

of restricted and decontamination zones. 
 
 Those in contact with contaminated soils or other materials that are thought to be 

contaminated must go through decontamination upon egress from the restricted area 
(based on the level of contamination) and before they may enter “clean” areas or 
non-restricted areas.  Decontamination procedures are detailed in subsection 4.2. 

 
 The SSO has full authority over start-up and shutdown of operations from a safety 

standpoint.  He will determine whether conditions are too extreme for work, and he 
will establish the working hours at the Site. 

7.28 Conditions Reportable to the SSO 
Any of the following conditions, or potential conditions, shall be immediately reported to the  
SSO: 
 
 Fire and/or explosion 
 Spill or release of potentially hazardous material 
 Severe weather (e.g., electrical storm, tornado, etc.) 
 Physical or chemical injuries, or hazards potentially causing injury to workers or the 

public 
 Any other condition, potential event, or hazard posing a potential risk to human 

health or the environment 
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7.29 Emergency Evacuation Procedures 

7.29.1 Site Evacuation Procedures 

The SSO will act as the Project Emergency Coordinator (PEC) in the event of an emergency.  
If an emergency occurs that requires the evacuation of an area to ensure personnel safety, 
including (but not limited to) fire, explosion, severe weather, hazardous waste/materials 
spills, or a significant release of gas into the atmosphere, a horn will be sounded on the Site 
by the nearest person aware of the event.  The horn will sound continuously for 
approximately 15 seconds, signaling that immediate evacuation of all personnel from the area 
is necessary as a result of some existing or impending danger.  In areas where only two or 
three people are working side by side, and the need to evacuate can be communicated 
verbally by the nearest person aware of the event, the air horn will not be necessary. 
 
All heavy equipment in the area will be shut down.  Under no circumstances will incoming 
visitors (other than emergency response personnel) be allowed to enter any area where an 
emergency is occurring.  Visitors or observers and all non-essential personnel present in the 
area of an emergency will be instructed to evacuate the area immediately. 
 
Contractor and subcontractor emergency coordinators and/or health and safety officers (as 
designated) will be responsible for ensuring that emergency response requirements specific 
to their own operations are carried out.  These parties will report their activities to the PEC.  
However, the PEC has final authority regarding all emergency response activities. 
 
All non-essential personnel shall evacuate the emergency areas and notify personnel in 
adjacent affected areas to evacuate.  The evacuated workers will assemble at the primary 
assembly to be determined prior to commencement of Site work, where the PEC will give 
directions for implementing necessary actions.  In the event that the primary assembly area is 
involved, unapproachable, or unsafe due to the event, evacuated workers shall assemble at 
the alternate assembly area, also to be determined prior to the start of work.  The PEC will 
telephone for backup assistance.   
 
Personnel are to avoid encountering smoke/gas plumes as practicable during evacuation and 
assembling. 
 
The PEC will take charge of all emergency response activities and dictate the procedures that 
will be followed until emergency personnel arrive.  The PEC will assess the seriousness of 
the situation, and direct whatever efforts are necessary until the emergency response units 
arrive.   
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After initiating emergency response procedures, the PEC will assign appropriate personnel to 
check and attempt to ensure that access roads are not obstructed.  If traffic control is 
necessary, as in the event of a fire or explosion, personnel designated by the PEC will take 
over these duties until emergency units arrive.  Appropriate reflective warning vests will be 
worn by personnel involved with traffic control.  Vests, flares, flashlights, and traffic cones 
(or equivalent) as may be appropriate for traffic control will be kept available on Site by the 
PEC. 
The PEC will remain at the Site to provide any assistance requested by emergency-response 
squads as they arrive to deal with the situation.  The PEC will have the authority to shut 
down any part or all of the project after an emergency until he deems it safe to continue 
operations.  He will dictate any changes in project safety practices, which are made necessary 
by the emergency that has occurred, or are required for preventing further emergencies. 

7.29.2 Off-Site Evacuation Procedures 

If the PEC deems that humans outside of the Site are at risk, he will notify the appropriate 
agencies and departments of the need or potential need to institute off-Site evacuation 
procedures.  The PEC will provide, at a minimum, the following information. 
 
 His or her name and telephone number 
 Name and address of facility 
 Time and type of incident (i.e., release, fire, etc.) 
 Name and quantity of materials or material involved, to the extent this information is 

known 
 Τhe extent of injuries, if any 

 
The possible hazards to human health or the environment, and cleanup procedures 
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TABLE 1 
SUMMARY OF ACTION LEVELS AND RESTRICTIONS 

 
 

Conditions for Level D: 

 
All areas 

 PID readings for total VOCs < 25 ppm and absence of benzene (sustained for 15 
minutes in breathing zone) 

 Hydrogen Cyanide readings < 5 mg/m3 
 

Conditions for Level C: 

 
All areas 

 PID readings for total VOCs > 25 ppm (sustained for 15 minutes in breathing zone), or 
benzene > 1 ppm and < 25 ppm (sustained for 15 minutes in breathing zone), or 

 Any visible fugitive dust emissions from site activities that disturb contaminated soil. 
 

Conditions for Level B (or retreat): 

 
All areas 

 Benzene (sustained for 15 minutes in breathing zone) > 25 ppm, or  
 Hydrogen Cyanide readings > 5 mg/m3 
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TABLE 2.1 
RELEVANT PROPERTIES OF VOLATILES AND 

SEMIVOLATILES KNOWN OR SUSPECTED 
 

          Detectable 
 Compound OSHA PEL(1) IDLH LEL Odor Odor Vapor Physical  w/ 10.6 eV 
 (Synonym) (ppm) (ppm) (%) Threshold(2) Character Pressure State  lamp PID 
     (ppm)  (mm Hg)   (I.P. eV) 
Benzene 1 500 1.2 119 Aromatic, sweet 75 Flammable Liquid Yes (9.24) 
 5 [STEL] [Ca] 
o-,m-, p- Xylenes 100 900 0.9 20 Aromatic 7,9,9 Flammable Liquid Yes (8.4- 
 150 [STEL]      vapor  8.6) 
Toluene 200 500 1.1 37 Sweet, pungent 20 Flammable Liquid Yes (8.82) 
 300 [CEIL]    Benzene-like  vapor 
Ethyl Benzene 100 800 0.8 0.6 Oily Solvent 10 Flammable Liquid Yes (8.76) 
 125 [TLV-STEL] 
 
 (1)   29 CFR 1910, June 30, 1993 (8-hour Time weighted average unless otherwise specified.) 
 (2)   ACGIH 1989 Highest reported value of acceptable odor threshold range. 
[IDLH]   Immediately dangerous to life or health. 
[CA]    Suspect carcinogen - Minimize all possible exposures. 
[STEL]   15 minute Short Term Exposure Limit  
[SKIN]   Designates that skin is an important possible route of exposure. 
[CEIL]   Ceiling Limit - not to de exceeded at any time during a work day. 
[TLV]   Threshold Limit Value. 
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TABLE 2.1 (CONTINUED) 
RELEVANT PROPERTIES OF VOLATILES AND 

SEMIVOLATILES KNOWN OR SUSPECTED 
 

          Detectable 
 Compound OSHA PEL(1) IDLH LEL Odor Odor Vapor Physical  w/ 10.6 eV 
 (Synonym) (ppm) (ppm) (%) Threshold(2) Character Pressure State  lamp PID 
     (ppm)  (mm Hg)   (I.P.) 
Naphthalene 10 250 0.9 0.64 Mothballs/ 0.08 Combustible Solid Yes (8.12) 
 15 [TLV-STEL]    Tar/ Creosote 
Polynuclear Aromatic 0.2 mg/m3 80 mg/m3 varies varies varies very low Combustible Solid No (?) 
Hydrocarbons  [Ca]     
(PAH's) 
Hydrogen Cyanide 5.0 mg/m3 50  5.6 5 Bitter almond 630 Flammable Liquid No (13.6) 
 [STEL]       (Draeger 
 [SKIN]       Tube) 
Arochlor 1254 0.5 mg/m3 5.0 mg/m3 NA NA mild, hydrocarbon 0.00006 Nonflammable 
PCB, Chlorodiphenyl w/  [SKIN]     liquid (Solid 
54% Chlorine  [CA]     Below 50oF NA 
 (1)   29 CFR 1910, June 30, 1993 (8-hour Time weighted average unless otherwise specified.) 
 (2)   ACGIH 1989 Highest reported value of acceptable odor threshold range. 
[IDLH]   Immediately dangerous to life or health. 
 [CA]   Suspect carcinogen - Minimize all possible exposures. 
[STEL]   15 minute Short Term Exposure Limit  
[SKIN]   Designates that skin is an important possible route of exposure. 
[TLV]   Threshold Limit Value 
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TABLE 2.2 
SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING 

FOR FIT AND ACCLIMATED WORKERS
a
 

 

Adjusted 
Temperatureb 

Normal Work Ensemblec Impermeable Ensemble 

90°F or above 
(32.2°C) or above 

After each 45 min. 
 of work 

After each 15 min. 
of work 

87.5°F 
(30.8°-32.2°C) 

After each 60 min. 
 of work 

After each 30 min. 
of work 

82.5°-87.5°F 
(28.1°-30.8°C) 

After each 90 min. 
 of work 

After each 60 min. 
of work 

77.5°-82.5°F 
(25.3°-28.1°C) 

After each 120 min. 
 of work 

After each 90 min. 
of work 

72.5°-77.5°F 
(22.5°-25.3°C) 

After each 150 min. 
 of work 

After each 120 min. 
of work 

 a For work levels of 250 kilocalories/hour. 

 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. 
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Table 2.3 - HEAT INDEX
ENVIRONMENTAL TEMPERATURE (Fahrenheit)

70 75 80 85 90 95 100 105 110 115 120
RELATIVE 
HUMIDITY APPARENT TEMPERATURE*

0% 64 69 73 78 83 87 91 95 99 103 107
10% 65 70 75 80 85 90 95 100 105 111 116
20% 66 72 77 82 87 93 99 105 112 120 130
30% 67 73 78 84 90 96 104 113 123 135 148
40% 68 74 79 86 93 101 110 123 137 151
50% 69 75 81 88 96 107 120 135 150
60% 70 76 82 90 100 114 132 149
70% 70 77 85 93 106 124 144
80% 71 78 86 97 113 136
90% 71 79 88 102 122
100% 72 80 91 108

*Combined Index of Heat and Humidity...what it "feels like" to the body
Source: National Oceanic and Atmospheric Administration

How to use Heat Index: Apparent Heat Stress Risk with Physical 
1. Across top locate Environmental Temperature Temperature Activity and/or Prolonged 
2.  Down left side locate Relative Humidity Exposure
3.  Follow across and down to find Apparent Temperature 90-105 Heat Cramps or Heat 
4. Determine Heat Stress Risk on chart at right Exhaustion Possible

105-130 Heat Cramps or Heat Exhaustion
Note: Exposure to full sunshine can increase Heat Index values Likely, Heat Stroke Possible
by up to 15  degrees F. >130 Heatstroke Highly Likely
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JACOBI MEDICAL CENTER
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Attachment A  

Forms for Health and Safety-Related Activities 

 



 

  

 
 
 
 

Note:  The OSHA Job Safety and Health Protection Poster must be posted prominently 
during field activities.  The following page is an example of the poster to be used in the 
field.  The actual poster must be an 11 inch by 17-inch size version of this page.  The 
OSHA 300 Log of injuries and illnesses is maintained in the home office of each Project 
Contractor employee. 



 

  

 

 



    

 



  PROJECT CONTRACTOR ACCIDENT REPORT FORM 
 

  

(Page 1 of 2) 
 

Project Name:  
 
Injured or ill employee 
 
 1. Name   Social Security #  
 (First) (Middle) (Last) 
 2. Home Address   
 (No. and Street) (City or Town) (State and Zip) 
 3. Age _____ 4. Sex:  Male (    )  Female (    ) 
 5. Occupation   
 (Specific job title, not the specific activity employee was performing at time of injury) 
 6. Department   
 (Enter name of department in which injured person is employed, even though they 
 may have been temporarily working in another department at the time of injury) 
 
Employer 
 
 7. Name   
 8. Mailing Address   
 (No. and Street) (City or Town) (State and Zip) 
 9. Location (if different from mailing address):  
    
 
THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS 
 
 10. Place of accident or exposure   
 (No. and Street) (City or Town) (State and Zip) 
 11. Was place of accident or exposure on employer's premises?  (Yes/No) 
 12. What was the employee doing when injured?  
    
(Be specific - was employee using tools or equipment or handling material?) 
    
 13. How did the accident occur?   
     
    
(Describe fully the events that resulted in the injury or occupational illness.  Tell what happened and how.  
Name objects and substances involved. 
    
Give details on all factors that led to accident.  Use separate sheet if needed) 
 14. Time of accident:  ________________ 
 15. Date of injury or initial diagnosis of occupational illness _____________ 
 (Date) 



  PROJECT CONTRACTOR ACCIDENT REPORT FORM 
 

  

(Page 2 of 2) 
 16. WITNESS       
  TO ACCIDENT (Name) (Affiliation) (Phone No.) 
         
   (Name) (Affiliation) (Phone No.) 
         
   (Name) (Affiliation) (Phone No.) 
 
Occupational injury or occupational illness 
 
 17. Describe the injury or illness in detail; indicate part of body affected. 
    
    
 18. Name the object or substance which directly injured the employee.  (For example, 

object that struck employee; the vapor or poison inhaled or swallowed; the chemical or radiation 
that irritated the skin; or in cases of strains, hernias, etc., the object the employee was lifting, 
pulling, etc.) 

  
  
 19. Did the accident result in employee fatality? ________ (Yes or No) 
 20. Number of lost workdays ____/restricted workdays _____ resulting from injury 
  or illness? 
 
Other 
 
 21. Did you see a physician for treatment?  ________ (Yes or No)  ________ (Date)  
 22. Name and address of physician   
    
 (No. and Street) (City or Town) (State and Zip) 
 23. If hospitalized, name and address of hospital   
    
 (No. and Street) (City or Town) (State and Zip) 
  Date of report ___________________         Prepared by   
  Official position ___________________________ 



  

 

Project Health And Safety Plan 
And Work Plan Acceptance Form 

(For The Project Contractor Employees Only) 
 
 
I have read and agree to abide by the contents of the Work Plan and Health and Safety 
Plan for the following project: 
 
    
(Project Title) (Project Number) 

Furthermore, I have read and am familiar with the work plan or proposal which describes 
the field work to be conducted and the procedures to be utilized in the conduct of this 
work. 

 
Name (print) Signature Date 
      
      
      
      
      
      
      
      
      
      
      

Place in project Health and Safety File as soon as possible 



  

 

 

Site-Specific Health and Safety Training 
 

(FOR ALL  PROJECT CONTRACTOR AND SUBCONTRACT EMPLOYEES 
ON SITE) 

 
I hereby confirm that site-specific health and safety training has been conducted by the 
site health and safety officer which included: 

o Names of personnel responsible for site safety and health 

o Safety, health, and other hazards at the site 

o Proper use of personal protective equipment 

o Work practices by which the employee can minimize risk from hazards 

o Safe use of engineering controls and equipment on the site 

o Acute effects of compounds at the site 

o Decontamination procedures 

For the following project: 
    
(Project Title) (Project Number) 
 

Name (print) Signature Date 
      
      
      
      
      
      
      
      
      
      

 

Place in project Health and Safety File as soon as possible 



H E A L T H  A N D  S A F E T Y  P L A N  
E A S T  1 7 3 R D  S T R E E T  W O R K S  S I T E  ( O U - 1 )  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
M A R C H  2 0 1 0  

  

   

Attachment B  

Air Monitoring Equipment Calibration and Maintenance 
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AIR MONITORING EQUIPMENT 
CALIBRATION AND MAINTENANCE 

 

All monitoring instruments must be calibrated and maintained periodically.  
Calibration and on-site maintenance records will be kept in the field log book.  The 
limitations and possible sources of errors for each instrument must be understood by the 
operator.  It is important that the operator ensures that the instrument responds properly 
to the substances it was designed to monitor.  Portable air quality monitoring equipment 
that measures total ionizables present such as the Photovac MicroTip HL-2000 (or 
equivalent) photoionization detector (PID) must be calibrated at least once each day.  
Combustible gas/oxygen meters (explosimeters) such as the MSA Model 360 monitor 
must be calibrated at least once a week.  The specific instructions for calibration and 
maintenance provided for each instrument should be followed. 
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Standard Safe Work Practices and Con Edison’s EH&S Work Plan Guides 
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1.  Introduction 

This Field Sampling Plan (FSP) has been prepared to specify procedures that need to be 
followed during the implementation of post-Remedial Action (RA) groundwater monitoring 
and excavation activities conducted below the clean cover and demarcation barrier that will be 
installed at the Site as part of required Operable Unit 1 (OU-1) RA construction activities.  
The numbers and types of environmental samples to be collected for excavation activities will 
be described in a project Work Plan that will be submitted for Con Edison for New York State 
Department of Environmental Conservation (NYSDEC) approval prior to the start of work.  

1.1 Overview of Field Activities 
The following field activities may be performed as part of post-RA groundwater monitoring 
and excavation activities at the Site: 
 

 Air monitoring 
 Subsurface soil sampling 
 Excavation and soil sampling 
 Soil borings, monitoring well installation, and well development 
 Groundwater sampling 
 Contaminated soil/material load out and transport activities 
 Clean Cover and Demarcation Barrier repair 
 Site surveying 
 Other work as applicable 
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2.  General Field Guidelines 

2.1 Site Hazards 
Potential on-Site surface hazards, such as sharp objects, overhead power lines, energized 
areas, and building hazards will be identified prior to initiation of fieldwork.  Generally, such 
hazards will be identified during a site visit prior to the first day of fieldwork. 

2.2 Underground Utilities 
All underground utilities, including electric lines, gas lines, and communication lines will be 
identified prior to initiation of drilling and other subsurface work.  This will be accomplished 
as follows: 
 

 All on-Site underground utilities in the vicinity of proposed drilling or excavation  
locations will be located. 

 
 Any off-Site underground utilities in the vicinity of proposed drilling or excavation 

locations will be located and marked by a representative of the Underground Facilities 
Protective Organization (UFPO): (800) 272-4480.  New York State law requires that 
UFPO be notified at least three working days, and not more than ten working days, 
before subsurface work is conducted.  Sewer and water will be marked out by the New 
York City Department of Environmental Protection (NYCDEP). 

2.3 Field Log Books 
All field activities will be carefully documented in field log books.  Entries will be of 
sufficient detail that a complete daily record of significant events, observations, and 
measurements is obtained.  The field log book will provide a legal record of the activities 
conducted at the Site.  Accordingly: 
 

 Field books will be assigned a unique identification number. 
 Field books will be bound with consecutively numbered pages. 
 Field books will be controlled by the Field Team Leader while field work is in 

progress. 
 Entries will be written with waterproof ink. 
 Entries will be signed and dated at the conclusion of each day of fieldwork. 
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 Erroneous entries made while fieldwork is in progress will be corrected by the person 
that made the entries.  Corrections will be made by drawing a line through the error, 
entering the correct information, and initialing the correction. 

 Corrections made after departing the field will be made by the person who made the 
original entries.  Corrections will be made by drawing a line through the error, 
entering the correct information, and initialing and dating the time of the correction. 

 
At a minimum, daily field book entries will include the following information: 
 

 Location of field activity; 
 Date and time of entry; 
 Names and titles of field team members; 
 Names and titles of any site visitors and site contacts; 
 Weather information, for example: temperature, cloud coverage, wind speed and 

direction; 
 Purpose of field activity; 
 A detailed description of the fieldwork conducted; 
 Sample media (soil, groundwater, etc.); 
 Sample collection method; 
 Number and volume of sample(s) taken; 
 Description of sampling point(s); 
 Volume of groundwater removed before sampling; 
 Preservatives used; 
 Analytical parameters; 
 Date and time of collection; 
 Sample identification number(s); 
 Sample distribution (e.g., laboratory); 
 Field observations; 
 Any field measurements made, such as pH, temperature, conductivity, water level, 

etc.; 
 References for all maps and photographs of the sampling site(s); 
 Information pertaining to sample documentation such as: 

− Bottle lot numbers; 
− Dates and method of sample shipments; 
− Chain-of-Custody Record numbers; 
− Federal Express Air Bill Number. 
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3.  Field Equipment Decontamination and 
Management of Excavation Derived Wastes 

3.1 Decontamination Area 
A temporary decontamination area lined with polyethylene sheeting will be constructed on-
Site for steam-cleaning drilling and excavation equipment.  Water collected from the steam-
cleaning activities will be collected in 55-gallon drums or other container and managed as 
described in Section 3.3.  

3.2 Equipment Decontamination 
The following procedures will be used to decontaminate equipment used during drilling and 
excavation activities. 
 

 All drilling and excavation equipment including the drilling rig, augers, bits, rods, 
tools, split-spoon samplers and tremie pipe will be cleaned with a high-pressure steam 
cleaning unit before beginning work. 

 
 Tools, drill rods, and augers will be placed on sawhorses or polyethylene plastic sheets 

following steam cleaning.  Direct contact with the ground will be avoided.   
 

 All augers, rods, and tools will be decontaminated between each drilling location 
according to the above procedures.   

 
 The back of drilling rig, backhoe/excavator bucket and all tools, augers, and rods will 

be decontaminated at the completion of the work and prior to leaving the site. 

3.2.1 Sampling Equipment Decontamination 

 
Suggested Materials: 
 

 Potable water 
 Simple Green® 
 Reagent-grade methanol or isopropanol 
 Distilled water 
 Aluminum foil 
 Plastic/polyethylene sheeting 
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 Plastic buckets and brushes 
 Personal protective equipment in accordance with the Site Management HASP 

 
Procedures 
 

 Prior to sampling, all non-dedicated sampling equipment (bowls, spoons, interface 
probes, etc.) will be either steam cleaned or washed with potable water and Simple 
Green®.  Decontamination may take place at the sampling location as long as all 
liquids are contained in pails, buckets, etc.   

 
 The sampling equipment will then be rinsed with potable water followed by a 

deionized water rinse.   
 
 Between rinses, equipment will be placed on polyethylene sheets or aluminum foil if 

necessary.  At no time will washed equipment be placed directly on the ground.   
 
 Equipment will be wrapped in polyethylene plastic or aluminum foil for storage or 

transportation from the designated decontamination area to the sampling location. 

3.3 Management of Excavation Derived Wastes 

3.3.1 Decontamination Fluids 

Steam-cleaning and decontamination fluids will be collected in 55-gallon drums or other 
containers.  The containers will be labeled as investigation derived wastewater and 
temporarily stored on wooden pallets in a plastic-lined containment area pending 
characterization and proper disposal. 

3.3.2 Drill Cuttings, Excavated Soil/Fill and Groundwater  

Soil excavated from below the demarcation barrier may be reused as on-Site backfill material 
provided that soil contains no visible evidence of DNAPL tar, has concentrations of total 
volatile organic compounds (VOCs) that do not exceed 10 parts per million (ppm), has 
concentrations of total semivolatile organic compounds (SVOCs) that do not exceed 5000 
ppm, and is placed beneath the demarcation-warning barrier.  Soil of fill that contains 
evidence of DNAPL tar, and/or does not meet the 500 ppm total SVOC/10 ppm total VOC 
criteria, must be transported off Site for disposal at a permitted facility.  
 
Site soil or fill that is excavated below the demarcation/warning barrier and that is transported 
off Site for disposal must be managed, characterized, and properly disposed of in accordance 
with NYSDEC regulations and directives. 
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Any groundwater that is uncounted during excavation work below the clean cover, and that 
must be removed from the excavation to accommodate this work, will be containerized and 
characterized for off-Site treatment and disposal in accordance with applicable NYSDEC 
rules and regulations.  

3.3.3 Development and Purge Water 

All development and purge water will be contained in 55-gallon drums or other container.  
The containers will be labeled as investigation derived wastewater and temporarily stored on 
wooden pallets in a plastic-lined containment area pending characterization for off-Site 
treatment and disposal in accordance with applicable NYSDEC rules and regulations 

3.3.4 Personal Protective Equipment 

All personal protective equipment (PPE) will be placed in 55-gallon drums or other container 
for proper disposal in accordance with applicable NYSDEC rules and regulations. 

3.3.5 Dedicated Sampling Equipment 

All dedicated groundwater sampling equipment (dedicated disposable polyethylene bailer and 
dedicated polypropylene line) will be placed in 55-gallon drums or other container for 
disposal in accordance with applicable NYSDEC rules and regulations. 
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4.  Drilling/Excavation/Soil Sampling Procedures 

4.1 Introduction 
Drilling and excavation activities that may be  conducted at the Site consist of: 
 

 Backhoe/excavator digging; 
 Soil borings;  
 Monitoring well installations; and. 
 Other work as applicable 

 
These procedures are described in the following section.  Equipment decontamination 
procedures are described in Section 3.   

4.2 Excavation, Soil Borings and Subsurface soil Sampling 
The following suggested methods can be used for conducting  excavations and  soil borings. 
 
Suggested Equipment 

 Field book 
 Project plans 
 Personal protective equipment in accordance with the HASP 
 Metal detector 
 Stakes and flagging 
 One pint containers for lithology samples 
 Tape measure 
 Decontamination supplies 
 Water level indicator 
 PID (such as RaeSystems Mini Rae 2000) 
 Camera 
 Clear tape, duct tape 
 Aluminum foil 
 Laboratory sample bottles 
 Coolers and ice 
 Shipping supplies 
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 Drilling, Excavation and Geologic Logging Method 
 

 Soil borings advanced using a direct push and/or hollow-stem auger drilling methods 
and/or similar drilling equipment.   

 
 Soil samples will be collected continuously from the demarcation barrier to the bottom 

of the borings using 2-foot long, 2-inch diameter discrete samplers, a 48-inch long, 1-
5/8-inch diameter Macro-core®, and/or 2-foot long split-spoon sampler, and/or similar 
sampling equipment.  Soil samples will be collected from excavations from the bucket 
of the backhoe/excavator or from the sidewalls of the excavation using remote 
sampling equipment.  

 
 Soil samples retrieved from boreholes and excavations  will be visually described for: 

1) percent recovery, 2) soil type, 3) color, 4) moisture content, 5) texture, 6) grain size 
and shape, 7) consistency, 8) visible evidence of staining, and 9) any other 
observations.  The descriptions will be in accordance with the Unified Soil 
Classification System (USCS).   

 
 Soil samples will be immediately screened for the evolution of organic vapors with a 

photoionization detector (PID).   
 

 A representative portion of the sample will be placed in a plastic “ziplock” bag or an 
eight-ounce sample jar filled approximately half full.  The container will be labeled 
with the boring number or excavation number  and interval sampled.  The cap will be 
screwed on tightly.  Bags will be closed completely.  

 
 After a minimum of 10 minutes, the lid will be unscrewed or bag unzipped and the tip 

of the PID will be inserted under the cap or into the bag to measure the headspace for 
organic vapors.   

 
 Remaining soil will be disposed of in accordance with methods specified in Section 

3.3. 
 

 All drilling and excavation equipment will be decontaminated between each boring 
and/or excavation in accordance with methods specified in Section 3.2. 

 
 The designated field geologist will log geology and headspace measurements in the 

field book and the Drilling Record shown in Figure 4.1, or similar form. 
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Soil Sampling 
 
The number and frequency of samples to be collected from each boring or excavation  will be 
described in a project Work Plan that will be submitted for Con Edison for NYSDEC 
approval prior to the start of work.  Associated analytical parameters are summarized in 
Section 5 of the Site Management Plan (SMP). 
 

 Samples for VOC analyses will be collected directly from the sampling equipment, 
placed into appropriate containers, and compacted to minimize head space and pore 
space.  The remaining sample volume will be placed into a stainless steel bowl, 
homogenized, and placed in appropriate containers for the other analyses. 

 
 The sample containers will be labeled, placed in a laboratory-supplied cooler, and 

packed on ice (to maintain a temperature of 4o C).  The coolers will be shipped 
overnight to the laboratory for analysis. 

 
 Chain-of-custody procedures will be followed as outlined in the SMP Quality 

Assurance Project Plan (QAPP). 
 

 The sampling equipment will be decontaminated between samples in accordance with 
procedures described in Section 3.   

 
 Excess soil remaining after sampling will be handled in accordance with methods 

specified in Section 3.3. 
 

 The sample locations, descriptions, and depths will be recorded in the field book.   

4.3 Monitoring Well Installation and Development 
It’s not anticipated that monitoring wells will be installed within the area of the clean fill 
cover and demarcation barrier.  However, if any monitoring wells are required, the following 
methods will be used for drilling, installing, and developing the monitoring wells.  Alternative 
methods may be used if approved by the NYSDEC. 
 
Suggested Equipment 

 
 Field book 
 Project plans 
 Personal protective equipment in accordance with the HASP 
 Metal detector 
 One pint containers for lithology samples 
 Tape measure 
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 Decontamination supplies 
 Water level indicator 
 PID 
 Camera 
 Clear tape, duct tape 
 Aluminum foil 
 Laboratory sample bottles 
 Coolers and ice 
 Shipping supplies 
 Polyethylene disposable bailers (development) 
 Polypropylene rope (development) 
 Waterra pump or other purge pump (development) 
 Stainless steel or glass beakers (development) 
 Turbidity meter (development) 
 Temperature, conductivity, pH meter (development) 

 
Monitoring Well Installation 
 
Figure 4.2 shows a cross-section for a typical monitoring well.  The monitoring wells will be 
installed in accordance with the following specifications: 
 

 The monitoring well borings will be advanced with 4.25-inch inner diameter (ID) 
hollow stem augers. 

 
 Wells will be constructed with two-inch ID, threaded, flush-joint, PVC casings and 

screens. 
 

 Screens will be ten feet long with 0.02-inch slot openings and a two-foot sump at the 
base.  

 
 The annulus around the screens will be backfilled with silica sand having appropriate 

size (e.g., Morie No. 1) to a minimum height of two feet above the top of the screen.  
Auger flights will be withdrawn as sand is poured in a manner that will minimize hole 
collapse and bridging. 

 
 A bentonite pellet seal or slurry seal with a minimum thickness of two foot will be 

placed above the sand pack.  The bentonite seal (pellets) will be allowed to hydrate 
before placement of grout above the seal. 
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 The remainder of the annular space will be filled with a cement-bentonite grout to 
ground surface.  The grout will be pumped from the bottom up.  The grout will be 
allowed to set for a minimum of 24 hours before wells are developed. 

 
 Each monitoring well will have a vented cap and will be contained in a flush-mounted 

vault. 
 

 The concrete seal or pad will be sloped to channel water away from the well, and be 
deep enough to remain stable during freezing and thawing of the ground. 

 
 The top of the PVC well casing will be marked and surveyed to 0.01 foot, and the 

elevation will be determined relative to a fixed benchmark or datum. 
 

 The measuring point on all wells will be on the innermost PVC casing. 
 

 Monitoring well construction details will be recorded in the field book and on the 
Construction Log shown in Figure 4.3, or similar form. 

 
Monitoring Well Development 
 

 After a minimum of 24 hours after completion, the monitoring wells will be developed 
by surging, bailing, using a centrifugal or peristaltic pump and dedicated polyethylene 
tubing, using a Waterra positive displacement pump and dedicated polyethylene 
tubing, or other methods at the discretion of the NYSDEC.   

 
 Water levels will be measured in each well to the nearest 0.01 foot prior to 

development. 
 

 The wells will be developed until the water in the well is reasonably free of visible 
sediment (50 NTU if possible or until pH, temperature and specific conductivity 
stabilize).  A portable nephelometer will be used to make this measurement.   

 
 Development water will be contained in accordance with methods specified in  

Section 3.3. 
 

 Following development, wells will be allowed to recover for at least 24 hours before 
groundwater is purged and sampled.  All monitoring well development will be and 
recorded in the field book. 
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5.  Groundwater Sampling Procedures 

5.1 Introduction 
Groundwater sampling will be conducted at the Site:  Procedures for obtaining samples of 
various environmental media are described in this section.  Subsurface soil sampling 
procedures are described in Section 4.  Air monitoring procedures are described in Section 6.  
Sample handling procedures are described in Section 8.   

5.2 Groundwater Sampling 
The following method will be used to collect groundwater samples from monitoring wells.   
 
Suggested Equipment and Supplies 
 

 Field book 
 Project plans 
 Personal protective equipment in accordance with the HASP 
 Water level indicator 
 Disposable polyethylene bailers 
 Polypropylene rope 
 Temp, conductivity, pH meters 
 Turbidity meter 
 250-mL glass beaker 
 Decontamination supplies 
 Waterra pump or other purge pump 
 Plastic tubing 
 Plastic sheeting 
 PID 
 Clear tape, duct tape 
 Coolers and ice 
 Laboratory sample bottles 
 Federal Express labels 

 
Groundwater Sampling Method - Purging 
 

 Prior to sampling, the static water level and thickness of any free product will be 
measured to the nearest 0.01 foot from the surveyed well elevation mark on the top of 
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the PVC casing with a decontaminated oil/water interface probe.  The measurement 
will be recorded in the field book. 

 The probe will be decontaminated according to procedures outlined in Section 3. 

 The well will be purged by removing a minimum of three well volumes of water.  
Purging will be conducted with either a bailer, a peristaltic pump, a Waterra positive 
displacement pump equipped with dedicated tubing, or a decontaminated submersible 
pump and dedicated tubing.   

 If a well goes dry before the required volumes are removed, it will be allowed to 
recover, purged a second time until dry or the required volumes are removed, and 
sampled when it recovers sufficiently. 

 Purge water will be managed and disposed of in accordance with procedures described 
in Section 3. 

 
Groundwater Sampling Method – Sampling 
 

 Samples will be collected with a dedicated disposable polyethylene bailer lowered 
with a dedicated polypropylene line or with low-flow sampling techniques.   

 Prior to filling the sample bottles, one 250-mL beaker will be filled with water.  The 
temperature, pH, and conductivity will be measured with a precalibrated probe and 
recorded in the field book. 

 Sample containers for VOCs will be filled first.  Sample containers for the other 
analytes will follow. 

 The sample containers will be labeled, placed in a laboratory-supplied cooler and 
packed on ice (to maintain a temperature of 4o C).  The cooler will be shipped 
overnight or delivered to the laboratory for analysis.   

 Chain-of-custody procedures will be followed as outlined in the QAPP. 

 After all samples are collected, the polypropylene rope and bailer will be disposed of 
in accordance with methods described in Section 3.3. 

 Well sampling data will be recorded on the Groundwater Sampling Record shown in 
Figure 5.1, or similar form. 
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6.  Air Monitoring 

6.1 Breathing Zone Air Monitoring During Excavation, Drilling, 
and Sampling 

Air monitoring of the breathing zone will be conducted periodically during all drilling, 
excavation, and sampling activities conducted below the clean fill cover and demarcation 
barrier to assure proper health and safety protection for field workers.   
 

 RaeSystems Mini Rae 2000 photoionization detector (PID) or equivalent will be used 
to monitor for organic vapors in the breathing zone and borehole, and to screen the 
samples.   

 Mini Ram™ PM-10 (or equivalent), particle detector will be used to count inhalable 
particles of dust during fieldwork. 

 Chip Measuring System (CMS) electronic Draeger tubes will be used to monitor for 
hydrogen cyanide during fieldwork. 

 
The readings will be recorded in the field book and on the boring log during drilling activities.  
The procedure for air monitoring equipment operation and calibration is included in Section 7 
and the SMP Health and Safety Plan (HASP). 

6.2 Community Air Monitoring Plan 
In accordance with NYSDEC and New York State Department of Health (NYSDOH) 
requirements, a Community Air Monitoring Plan (CAMP) will be implemented at the Site 
during Drilling and excavation activities conducted below the clean cover and demarcation 
barrier.  The objective of the CAMP is to provide a measure of protection for the downwind 
community (i.e., off-site receptors, including residences and businesses and on-site workers 
not involved with drilling and/or excavation activities) from potential airborne contaminant 
releases as a direct results of drilling and/or excavation activities.  Two air-monitoring 
stations will be set up on Site.  VOCs and respirable particulates (PM-10) will be monitored at 
the downwind perimeter of the immediate work area on a contiguous basis.  Wind direction 
will be determined using a wind sock(s) and/or flagging poles installed on site.  Upwind 
concentrations will also be measured continuously to establish background conditions.  VOC 
vapors will be monitored using a PID.  Particulate dust will be monitored using a 
MiniRAM™ PM-10 particulate meter.  Fifteen-minute running average concentrations will be 
collected from each of the two air monitoring stations during work activities.  A summary of 
air monitoring action levels and restrictions are presented in the SMP HASP. 
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7.  Field Instruments and Calibration 

All field analytical equipment will be calibrated immediately prior to each day's use and more 
frequently if required.  The calibration procedures will conform to manufacturer's standard 
instructions.  This calibration will ensure that the equipment is functioning within the 
allowable tolerances established by the manufacturer and required by the project.  All 
instrument calibrations will be documented in the project field book and in an instrument 
calibration log.  Records of all instrument calibration will be maintained by an assigned Field 
Team Leader and will be subject to audit by an assigned Project Quality Assurance Manager 
(PQAM).  Copies of all of the instrument manuals will be maintained on-site by the Field 
Team Leader.   
 
The following field instruments will be used during the investigation: 
 

 RaeSystems Mini Rae 2000 PID (or equivalent); 
 pH Meter; 
 Specific Conductivity Meter and Temperature Probe; 
 Turbidity Meter; and 
 MiniRAM™ PM-10 Particulate Meter. 

7.1 Portable Photoionization Analyzer 
 The PID will be a RaeSystems Mini Rae 2000 (or equivalent), equipped with a 10.6 

eV lamp.  The Photovac is capable of ionizing and detecting compounds with an 
ionization potential of less than 10.6 eV.  This accounts for up to 73% of the volatile 
organic compounds on the Target Compound List (TCL).   

 
 Calibration must be performed at the beginning and end of each day of use with a 

standard calibration gas having an approximate concentration of 100 parts per million 
of isobutylene.  If the unit experiences abnormal perturbation or erratic readings, 
additional calibration will be required.   

 
 All calibration data must be recorded in field notebooks and on calibration log sheets 

to be maintained on site. 
 

 A battery check must be completed at the beginning and end of each working day.   
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7.2 pH Meter 
 Calibration of the pH meter must be performed at the start of each day of use, and 

after very high or low readings as required by this plan, according to manufacturer's 
instructions.   

 
 National Institute of Standards and Technology (NIST) - traceable standard buffer 

solutions which bracket the expected pH range will be used.  The standards will be 
pH of 4.0, 7.0 and 10.0 standard units.   

 
 The use of the pH calibration must be used to set the meter to display the value of the 

standard being checked.   
 

 The calibration data must be recorded on calibration sheets maintained on site. 

7.3 Specific Conductivity Meter and Temperature Probe 
 Calibration checks using the conductivity standard must be performed at the start of 

each day of use, after five to ten readings or after very high or low readings as 
required by this plan, according to manufacturer's instructions. 

 
 The portable conductivity meter must be calibrated using a reference solution of 

200 uohms/cm on a daily basis.  Readings must be within five percent to be 
acceptable.   

 
 The thermometer of the meter must be calibrated against the field thermometer on a 

weekly basis. 

7.4 Turbidity Meter 
 The turbidity meter must be checked at the start of each day of use and at the end of 

the day according to manufacturer's instructions. 

7.5 Particulate Meter 

 The particulate meter must be calibrated at the start of each day of use in accordance 
with the manufacturer’s instructions. 



F I E L D  S A M P L I N G  P L A N  
E A S T  1 7 3 R D  S T R E E T  W O R K S  S I T E  ( O U - 1 )  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
M A R C H  2 0 1 0  
 
 

 17 

8.  Field Sample Identification and Custody 

8.1 Sample Location Numbering System 
 Subsurface soil borings and/or excavations will be numbered consecutively.  

Individual samples will also be designated with a depth code (see below). 
 

 Monitoring wells will be numbered consecutively.  

8.2 Sample Identification 
Each sample will be given a unique alphanumeric identifier in accordance with the following 
classification system: 
 

SAMPLE IDENTIFICATION 
 LL* NN* N-N LL 
 Sample Type Sample Depth Code QC Identifier 
  Number 
   Solid Water 
Sample Type: MW - Monitoring Well Boring MW - Monitoring Well 

SB – Soil Boring  
 EX - Excavation  

                       
Sample Number: Number referenced to a sample location map. 
Depth Code: Depth in feet of sample interval (0-0.5, 2-4, 10-12, etc.) 
QC Identifier: FB - Field Blank    MS - Matrix Spike 

TB - Trip Blank    MD - Matrix Spike Duplicate 
WB - Wash or Rinse Blank MB - Matrix Blank 

 * L = Letter 
 * N = Number 
 
Field duplicate samples will be assigned identifiers that do not allow the laboratory to 
distinguish them as field duplicates.  Each sample container will be labeled prior to packing 
for shipment.  The sample identifier, site name, date, and time of sampling, and analytical 
parameters will be written on the label in waterproof ink and recorded in the field book. 

8.3 Chain of Custody 
 A Chain of Custody (COC) record (Figure 8.1 or similar) will accompany the sample 

containers during selection and preparation at the laboratory, during shipment to the 
field, and during return shipment to the laboratory. 
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 The COC will identify each sample container and the analytical parameters for each, 

and will list the field personnel that collected the samples, the project name and 
number, the name of the analytical laboratory that will receive the samples, and the 
method of sample shipment.   

 
 If samples are split and sent to different laboratories, a copy of the COC record will be 

sent with each sample shipment. 
 

 The COC will be completed by field personnel as samples are collected and packed 
for shipment.   

 
 Erroneous markings will be crossed-out with a single line and initialed by the author.   

 
 The REMARKS space will be used to indicate if the sample is a matrix spike, matrix 

spike duplicate (MS/MSD), or matrix duplicate.   
 

 Trip and field blanks will be listed on separate rows.   
 

 After the samples have been collected and sample information has been listed on the 
COC form, the method of shipment, the shipping cooler identification number(s), and 
the shipper airbill number will be entered on the COC.   

 
 Finally, a member of the sampling team will write his/her signature, the date, and time 

on the first RELINQUISHED BY space.  Duplicate copies of each COC must be 
completed.   

 
 One copy of the COC will be retained by sampling personnel.  The other copy and the 

original will be sealed in a plastic bag and taped inside the lid of the shipping cooler.   
 

 Sample shipments will be refrigerated at 4oC, typically by packing with ice, to 
preserve the samples during shipment. 

 
 After the shipping cooler is closed, custody seals provided by the laboratory will be 

affixed to the latch and across the front and back of the cooler lid, and signed by the 
person relinquishing the samples to the shipper.   

 
 The seal will be covered with clear tape, and the cooler lid will be secured by 

wrapping with packing tape.   
 

 The cooler will be relinquished to the shipper, typically an overnight carrier.   
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 The COC seal must be broken to open the container.  Breakage of the seals before 

receipt at the laboratory may indicate tampering.  If tampering is apparent, the 
laboratory will contact the Project Manager, and the samples will not be analyzed.   

 
 The samples must be delivered to the laboratory within 48 hours of collection. 

8.4 Sample Documentation 
The field team leader will retaining a copy of the COC, and, in addition, the field team leader 
will ensure that the following information about each sample is recorded in the field book: 
 

 Sample identifier; 
 Identification of sampled media (e.g., soil, sediment, groundwater); 
 Sample location with respect to known reference point; 
 Physical description of sample location; 
 Field measurements, (e.g., pH, temperature, conductivity, and water levels); 
 Date and time of collection; 
 Sample collection method; 
 Volume of groundwater purged before sampling; 
 Number of sample containers; 
 Analytical parameters; 
 Preservatives used; and 
 Shipping information: 

< Dates and method of sample shipments; 
< Chain-of-Custody Record numbers; 
< Federal Express Air Bill numbers; 
< Sample recipient (e.g., laboratory name). 
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FIGURE 4.1
BORING/

Contractor: DRILLING RECORD WELL NO.
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STANDARD PENETRATION TEST COMMENTS :::::  sand          AAAA asphalt
SS = SPLIT SPOON WOR = Weight of Rod ----  silt            CCCC concrete
A = AUGER CUTTINGS WOH = Weight of Hammer === clay          xxxxx fill
C = CORED RB = Roller Bit
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FIGURE 4.3
WELL CONSTRUCTION LOG

WELL NO.: FACILITY/SITE NAME:
PROJ. NO.: CLIENT:
INSPECTOR: DRILLING CONTACTOR:
DATE START: DATE END:
LOCATION: DRILLING METHOD:

PROTECTIVE CASING
Elevation: Material:
Height: Diameter:

Depth BGS:
Elevation: Water Tight Seal:

Height: Flushmount:
Weep hole:

GUARD POSTS
Material:

GS Elevation: No. & Size:
SURFACE PAD

Composition:  
Concrete Size:  

RISER PIPE
Material:
Schedule:
Joint Type:

Cement Bentonite Grout O-ring:
Diameter:

GROUT
Amt cement:

PVC Riser Amt bentonite:
Amt water:
Tremied:

2-foot Bentonite Seal Interval:2 foot Bentonite Seal Interval:
SEAL

Material:
Type:
Amount Used:

Sand Pack Interval:
FILTER PACK

Material:
Brand Name:
Amount Used:

PVC Well Screen Grain Size Dist.:
Interval:
Tremied:

SCREEN
Material:
Diameter:
Slot Size & Type:  

Sump Interval BGS:
SUMP

Interval BGS:
BOREHOLE DIA. Bottom Cap:

BACKFILL PLUG
INCHES Material:

Setup/Hydration Time:     
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FIGURE 5.1

GROUNDWATER SAMPLING RECORD

SITE NAME:
PROJECT NUMBER:

SAMPLE NUMBER: WEATHER:
DATE: TIME:  

SAMPLERS: of
of

DESCRIPTION OF SAMPLING POINT
Sample Location: Monitoring well MW-
Screen/Sample Depth:
Sampling Method:

GROUNDWATER PURGING
Initial Static Water Level:
One Well Volume:  3 Volumes

2-Inch Casing: Feet of Water x 0.16 Gallons/Foot = Gallons
3-Inch Casing: Feet of Water x 0.36 Gallons/Foot = Gallons
4-Inch Casing: Feet of Water x 0.65 Gallons/Foot = Gallons

Volume of groundwater purged: Gallons
Purging Device:
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Purging Device:
Purge Water Disposition (e.g., contained):

SAMPLE DESCRIPTION
Color:
Odor:
Other:
Sample Analyzed for:
QC Samples at this Location:
QC Samples Analyzed for:

FIELD MEASUREMENTS
Temperature (C/F):  Dissolved Oxygen:
pH: Eh (Redox Potential):
Conductivity (µohms/cm):
Turbidity (NTU):

SAMPLE CUSTODY
Chain of Custody Number: Laboratory:
Shipped Via: Airbill Number:

COMMENTS
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Appendix C  

Quality Assurance Project Plan 

 
 



 
 
Quality Assurance Project Plan 
East 173rd Street Works Former MGP 
Site 
Starlight Park, Bronx, New York 
VCA Index No. D2-0003-02-08 
Site #: V00552 
 
 
Prepared for: Prepared by: 
Consolidated Edison Company GEI Consultants, Inc. 
of New York, Inc. 1 Greenwood Avenue 
Suite 210 Montclair, NJ 07042 
31-01 20th Avenue (973) 873-7110 
Astoria, NY 11105  
 
 
March 16, 2010 
 
 
013943-3-1103 

 
 

Geotechnical 
Environmental and 

Water Resources 
Engineering 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
E A S T  1 7 3 R D  S T R E E T  W O R K S  S I T E  ( O U - 1 )  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
M A R C H  2 0 1 0  
 
 

  i 

Table of Contents  

Abbreviations and Acronyms iii 

1.  Project Description 1 
1.1 Site Description 1 
1.2 Scope of Work 1 

2.  Project Organization 2 

3.  Quality Assurance/Quality Control Objectives for Measurement of Data 3 
3.1 Introduction 3 
3.2 Precision 3 
3.3 Accuracy 4 
3.4 Representativeness 5 
3.5 Completeness 5 
3.6 Comparability 6 

4.  Sampling Program 7 
4.1 Introduction 7 
4.2 Sample Container Preparation and Sample Preservation 7 
4.3 Sample Holding Times 7 
4.4 Field QC Samples 7 

5.  Sample Tracking and Custody 9 
5.1 Introduction 9 
5.2 Field Sample Custody 9 
5.3 Laboratory Sample Custody 10 

6.  Calibration Procedures 12 
6.1 Field Instruments 12 
6.2 Laboratory Instruments 12 

7.  Analytical Procedures 13 
7.1 Introduction 13 

8.  Data Reduction, Validation, and Reporting 14 
8.1 Introduction 14 
8.2 Data Reduction 14 
8.3 Data Validation 14 
8.4 Data Reporting 14 
8.5 Data Management 15 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
E A S T  1 7 3 R D  S T R E E T  W O R K S  S I T E  ( O U - 1 )  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
M A R C H  2 0 1 0  
 
 

 ii 

9.  Internal Quality Control Checks and Frequency 16 
9.1 Quality Assurance Batching 16 
9.2 Calibration Standards and Surrogates 16 
9.3 Organic Blanks and Matrix Spike 16 
9.4 Trip and Field Blanks 16 

10.  Quality Assurance Performance Audits and System Audits 17 
10.1 Introduction 17 
10.2 System Audits 17 
10.3 Performance Audits 17 
10.4 Formal Audits 17 

11.  Preventive Maintenance Procedures and Schedules 19 
11.1 Preventive Maintenance Procedures 19 
11.2 Schedules 19 
11.3 Records 19 

12.  Corrective Action 20 
12.1 Introduction 20 
12.2 Procedure Description 20 

References 22 

 
Tables 

3.1 Quality Control Limits for Water Samples 
3.2 Quality Control Limits for Soil Samples 
4.1 Water Sample Containerization, Preservation, and Holding Times 
4.2 Soil and Waste Sample Containerization and Holding Times 
4.3 TCLP Sample Holding Times 
7.1 Project Quantitation Limits 
7.2 TCLP Practical Quantitation Limits (PQLs) 

 
Figures 

5.1 Sample Custody Flow Chart 
5.2 Sample Chain of Custody Record 
12.1 Corrective Action Request 

 
H:\WPROC\Project\CON-ED\East 173rd Street\RAR\March 2010 SMP\Appendix C - QAPP\QAPP E173rd SMP 0310.doc 

 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
E A S T  1 7 3 R D  S T R E E T  W O R K S  S I T E  ( O U - 1 )  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
M A R C H  2 0 1 0  
 
 

  iii 

Abbreviations and Acronyms 

CAR Corrective Action Request 
COC Chain-of-Custody 
CRQLs Contract Required Quantitation Limits  
EDDs Electronic Data Deliverables 
EPA Environmental Protection Agency  
LQA Laboratory Quality Assurance Officer 
MGP Manufactured Gas Plant 
MS/MSDs matrix spike/matrix spike duplicates 
NYSASP New York State Analytical Services Protocol 
NYS ELAP New York State Environmental Laboratory Approved Program 
NIST National Institute of Standards and Technology 
OU Operable Unit 
PE Performance Evaluation 
QA/QC Quality Assurance/Quality Control 
QAO Quality Assurance Officer 
QAPP Quality Assurance Project Plan 
RPD Relative Percent Difference 
SMP Site Management Plan 
SOP Standard Operating Procedures 
TCLP Toxicity Characteristic Leaching Procedure 
TCL target compound list 
USEPA United States Environmental Protection Agency 
USGS United States Geological Survey  
  
  

 
 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
E A S T  1 7 3 R D  S T R E E T  W O R K S  S I T E  ( O U - 1 )  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
M A R C H  2 0 1 0  
 
 

 1 

1.  Project Description 

This Quality Assurance Project Plan (QAPP) specifies analytical methods to be used for 
Operable Unit 1 (OU-1) of the East 173rd Street Works Site (Site), Site No. V00552-2 to 
ensure that data from the post-remediation groundwater monitoring, and pre-characterization 
sampling and intrusive excavation sampling below the demarcation barrier and clean fill 
cover (installed at the Site as part of required OU-1 remedial action construction activities) 
are precise, accurate, representative, comparable, and complete.   

1.1 Site Description 
The East 173rd Street Works former Manufactured Gas Plant (MGP) Site is located between 
the Sheridan Expressway and the Bronx River in the neighborhood of West Farms, Borough 
of the Bronx, New York.  The location of the Site is illustrated in Figure 1 of the Site 
Management Plan (SMP) dated June 24, 2005, taken from a portion of the United States 
Geological Survey (USGS) Topographic map of the Central Park, New York, the New Jersey 
Quadrangle, and the Flushing, New York Quadrangle. 
 
The former MGP Site occupied a single parcel of land that is currently owned by the City of 
New York, and is operated by the New York City Department of Parks and Recreation (Parks 
Department).  The Site is located within Starlight Park, a part of the Bronx River Park.  The 
park is zoned R7-1, a general residential district.  The current and intended future use of the 
Site is a city park.  The former MGP Site is located in the middle portion of Starlight Park 
and was approximately 3 acres in size.  The former MGP property boundary and former 
MGP structures are shown on Figure 2 of the SMP.  Starlight Park is approximately 7.3 acres 
in size, and is currently designated by the Bronx Assessor’s Office as Block 03019 Lot 0100. 

1.2 Scope of Work 
The scope of work at the Site will be described in the project Work Plan.  This work plan will 
be submitted for Con Edison approval prior to start of work.  Samples may be collected from 
soil borings, soil stockpiles, and groundwater monitoring wells.  These samples will be 
analyzed using the United States Environmental Protection Agency (USEPA) SW-846 “Test 
Methods for Evaluating Solid Waste,” November 1986, 3rd edition (and subsequent updates).  
All samples will be analyzed by a New York State Environmental Laboratory Approval 
Program (NYS ELAP)-certified laboratory. 
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2.  Project Organization 

The Site contractor or Con Edison designee will arrange for the utility mark outs, drilling and 
analytical services and provide an on-Site field representative to perform the soil logging, 
soil sampling, surveying, and groundwater sampling, as well as perform the data 
interpretation and reporting tasks that may be required for intrusive activities that extend 
beneath the clean fill cover and demarcation warning barrier installed at the Site as part of 
Remedial Action construction activities.   
 
Key contacts for this project are as follows: 
 
 

Con Edison Project Manager: Mr. Richard Rienzo 
Telephone:  (718) 204-4288  
Fax: (718) 932-2687 

 
Project Manager: 

 
TBD 

 
Laboratory Representative: 
 
 

 
TBD 
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3.  Quality Assurance/Quality Control Objectives for 
Measurement of Data 

3.1 Introduction 
The quality assurance and quality control (QA/QC) objectives for all measurement data 
include precision, accuracy, representativeness, completeness, and comparability.  These 
objectives are defined in following subsections.  They are formulated to meet the 
requirements of the USEPA SW-846.  The analytical methods and their Contract Required 
Quantitation Limits (CRQLs) are given in Section 7. 

3.2 Precision 
Precision is an expression of the reproducibility of measurements of the same parameter 
under a given set of conditions.  Specifically, it is a quantitative measurement of the 
variability of a group of measurements compared to their average value (USEPA, 1987).  
Precision is usually stated in terms of standard deviation, but other estimates such as the 
coefficient of variation (relative standard deviation), range (maximum value minus minimum 
value), relative range, and relative percent difference (RPD) are common. 
 
For this project, field sampling precision will be determined by analyzing coded duplicate 
samples (labeled so that the laboratory does not recognize them as duplicates) for the same 
parameters, and then, during data validation (Section 8), calculating the RPD for duplicate 
sample results.   
 
Analytical precision will be determined by the laboratory by calculating the RPD for the 
results of the analysis of internal QC duplicates and matrix spike duplicates.  The formula for 
calculating RPD is as follows: 
 

   |V1 - V2| 
RPD = ----------------      x 100 
 (V1 + V2)/2 

where: 
RPD = Relative Percent Difference. 
V1, V2 = The two values to be compared. 
|V1 - V2| = The absolute value of the difference between the two values. 
(V1 + V2)/2 = The average of the two values. 
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The data quality objectives for analytical precision, calculated as the RPD between duplicate 
analyses, are presented in Tables 3.1 and 3.2. 

3.3 Accuracy 
Accuracy is a measure of the degree of agreement of a measured value with the true or 
expected value of the quantity of concern (Taylor, 1987), or the difference between a 
measured value and the true or accepted reference value.  The accuracy of an analytical 
procedure is best determined by the analysis of a sample containing a known quantity of 
material, and is expressed as the percent of the known quantity that is recovered or measured.  
The recovery of a given analyte is dependent upon the sample matrix, method of analysis, 
and the specific compound or element being determined.  The concentration of the analyte 
relative to the detection limit of the analytical method is also a major factor in determining 
the accuracy of the measurement.  Concentrations of analytes, which are close to the 
detection limits, are less accurate because they are more affected by such factors as 
instrument “noise.”  Higher concentrations will not be as affected by instrument noise or 
other variables and thus will be more accurate. 
 
Sampling accuracy may be determined through the assessment of the analytical results of 
field blanks and trip blanks for each sample set.  Analytical accuracy is typically assessed by 
examining the percent recoveries of surrogate compounds that are added to each sample 
(organic analyses only), and the percent recoveries of matrix spike compounds added to 
selected samples and laboratory blanks.  Additionally, initial and continuing calibrations 
must be performed and accomplished within the established method control limits to define 
the instrument accuracy before analytical accuracy can be determined for any sample set. 
 
Accuracy is normally measured as the percent recovery (%R) of a known amount of analyte, 
called a spike, added to a sample (matrix spike) or to a blank (blank spike).  The %R is 
calculated as follows: 
 
   SSR - SR 
 %R = ---------------      x 100 
      SA 
where: 

%R = Percent recovery. 
SSR  = Spike sample result: concentration of analyte obtained 
  by analyzing the sample with the spike added. 
SR = Sample result: the background value, i.e., the concentration of the analyte 

obtained by analyzing the sample. 
SA = Spiked analyte: concentration of the analyte spike 
   added to the sample. 
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The acceptance limits for accuracy for each parameter are presented in Tables 3.1 and 3.2. 

3.4 Representativeness 
Representativeness expresses the degree to which sample data accurately and precisely 
represent a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition.  Representativeness is a qualitative parameter which is most 
concerned with the proper design of the sampling program (USEPA, 1987).  Samples must 
be representative of the environmental media being sampled.  Selection of sample locations 
and sampling procedures will incorporate consideration of obtaining the most representative 
sample possible. 
 
Field and laboratory procedures will be performed in such a manner as to ensure, to the 
degree that is technically possible, that the data derived represents the in-place quality of the 
material sampled.  Every effort will be made to ensure chemical compounds will not be 
introduced into the sample via sample containers, handling, and analysis.  Decontamination 
of sampling devices and digging equipment will be performed between samples as outlined 
in the Site Management Field Sampling Plan.  Analysis of field blanks, trip blanks, and 
method blanks will also be performed to monitor for potential sample contamination from 
field and laboratory procedures. 
 
The assessment of representativeness also must consider the degree of heterogeneity in the 
material from which the samples are collected.  Sampling heterogeneity will be evaluated 
during data validation through the analysis of coded field duplicate samples.  The analytical 
laboratory will also follow acceptable procedures to assure the samples are adequately 
homogenized prior to taking aliquots for analysis, so the reported results are representative of 
the sample received. 
 
Chain-of-custody procedures will be followed to document that contamination of samples 
has not occurred during container preparation, shipment, and sampling.  Details of blank, 
duplicate and Chain-of-custody procedures are presented in Sections 4 and 5. 

3.5 Completeness 
Completeness is defined as the percentage of measurements made which are judged to be 
valid (USEPA, 1987).  The QC objective for completeness is generation of valid data for at 
least 90 percent of the analyses requested.  Completeness is defined as follows for all sample 
measurements: 
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      V 
 %C = ------------      x 100 
     T 
where: 
 %C  =  Percent completeness. 
 V  =  Number of measurements judged valid. 
 T  =  Total number of measurements. 

3.6 Comparability 
Comparability expresses the degree of confidence with which one data set can be compared 
to another (USEPA, 1987).  The comparability of all data collected for this project will be 
ensured by: 
 

 Using identified standard methods for both sampling and analysis phases of this 
project; 
 

 Requiring traceability of all analytical standards and/or source materials to the U.S. 
Environmental Protection Agency (USEPA) or National Institute of Standards and 
Technology (NIST); 
 

 Requiring that all calibrations be verified with an independently prepared standard 
from a source other than that used for calibration (if applicable); 
 

 Using standard reporting units and reporting formats including the reporting of QC 
data; 
 

 Performing a complete data validation on a representative fraction of the analytical 
results, including the use of data qualifiers in all cases where appropriate; and 
 

 Requiring that all validation qualifiers be used any time an analytical result is used 
for any purpose. 

 
These steps will ensure all future users of either the data or the conclusions drawn from them 
will be able to judge the comparability of these data and conclusions. 
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4.  Sampling Program 

4.1 Introduction 
Sampling program will provide data concerning the presence and the nature of contamination 
of groundwater and soil, if any.  This section presents sample container preparation 
procedures, sample preservation procedures, sample holding times, and field QC sample 
requirements.  The sampling procedures are presented in the Site Management Field 
Sampling Plan. 

4.2 Sample Container Preparation and Sample Preservation 
Sample containers will be properly washed and decontaminated prior to their use by either 
the analytical laboratory or the container vendor to the specifications required by the USEPA.  
Copies of the sample container QC analyses will be provided by the laboratory for each 
container lot used to obtain samples.  The containers will be tagged, the appropriate 
preservatives will be added.  The types of containers are shown in Tables 4.1 and 4.2.   
 
Samples shall be preserved according to the preservation techniques given in Tables 4.1 and 
4.2.  Preservatives will be added to the sample bottles by the laboratory prior to their 
shipment in sufficient quantities to ensure that proper sample pH is met.  Following sample 
collection, the sample bottles should be placed on ice in the shipping cooler, cooled to 4oC 
with ice or "blue ice,” and delivered to the laboratory within 48 hours of collection.  Chain-
of-custody procedures are described in Section 5. 

4.3 Sample Holding Times 
The sample holding times for organic and inorganic parameters are given in Tables 4.1 and 
4.2 and must be in accordance with the NYSASP requirements.  Holding times for Toxicity 
Characteristic Leaching Procedure (TCLP) samples are given in Table 4.3.  The NYSASP 
holding times must be strictly adhered to by the laboratory.  Any holding time exceedances 
must be reported to Con Edison. 

4.4 Field QC Samples 
To assess field sampling and decontamination performance, two types of "blanks" will be 
collected and submitted to the laboratory for analyses.  In addition, the precision of field 
sampling procedures will be assessed by collecting coded field duplicates and matrix 
spike/matrix spike duplicates (MS/MSDs).  The blanks will include: 
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a. Trip Blanks - A Trip Blank will be prepared before the sample containers are sent 

by the laboratory.  The trip blank will consist of a 40-ml VOA vial containing 
distilled, deionized water, which accompanies the other water sample bottles into 
the field and back to the laboratory.  A trip blank will be included with each 
shipment of water samples for target compound list (TCL) volatiles analysis.  The 
Trip Blank will be analyzed for TCL volatile organic compounds to assess any 
contamination from sampling and transport, and internal laboratory procedures. 

 
b. Field Blanks - Field Blanks will be taken at a minimum frequency of one per 20 

field samples per sample matrix.  Field blanks are used to determine the 
effectiveness of the decontamination procedures for sampling equipment.  It is a 
sample of deionized, distilled water provided by the laboratory that has passed 
through a decontaminated bailer or other sampling apparatus.  It is usually collected 
as a last step in the decontamination procedure, prior to taking an environmental 
sample.  The field blank may be analyzed for all or some of the parameters of 
interest. 

 
The duplicates will consist of: 
 

a. Coded Field Duplicate - To determine the representativeness of the sampling 
methods, coded field duplicates will be collected.  The samples are termed "coded" 
because they will be labeled in such a manner that the laboratory will not be able to 
determine that they are a duplicate sample.  This will eliminate any possible bias 
that could arise.   

 
b. Matrix Spike/Matrix Spike Duplicate (MS/MSD) - MS/MSD samples (MS/MSD 

for organics; MS and laboratory duplicate for inorganics) will be taken at a 
frequency of one pair per 20 field samples.  These samples are used to assess the 
effect of the sample matrix on the recovery of target compounds or target analytes.  
The percent recoveries and RPDs are given in Tables 3.1 and 3.2 
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5.  Sample Tracking and Custody 

5.1 Introduction 
This section presents sample custody procedures for both the field and laboratory.  
Implementation of proper custody procedures for samples generated in the field is the 
responsibility of field personnel.  Both laboratory and field personnel involved in the Chain-
of-custody (COC) and transfer of samples will be trained as to the purpose and procedures 
prior to implementation. 
 
Evidence of sample traceability and integrity is provided by COC procedures.  These 
procedures document the sample traceability from the selection and preparation of the sample 
containers by the laboratory, to sample collection, to sample shipment, to laboratory receipt 
and analysis.  The sample custody flowchart is shown in Figure 5.1.  A sample is considered 
to be in a person's custody if the sample is: 
 

 In a person's possession; 

 Maintained in view after possession is accepted and documented; 

 Locked and tagged with Custody Seals so that no one can tamper with it after having 
been in physical custody; or 

 In a secured area which is restricted to authorized personnel. 

5.2 Field Sample Custody 
A COC record (Figure 5.2 or similar) accompanies the sample containers from selection and 
preparation at the laboratory, during shipment to the field for sample containment and 
preservation, and during return to the laboratory.  Triplicate copies of the COC must be 
completed for each sample set collected. 
 
The COC lists the field personnel responsible for taking samples, the project name and 
number, the name of the analytical laboratory to which the samples are sent, and the method 
of sample shipment.  The COC also lists a unique description of every sample bottle in the 
set.  If samples are split and sent to different laboratories, a copy of the COC record will be 
sent with each sample. 
 
The REMARKS space on the COC is used to indicate if the sample is a matrix spike, matrix 
spike duplicate, or any other sample information for the laboratory.  Since they are not 
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specific to any one sample point, trip and field blanks are indicated on separate rows.  Once 
all bottles are properly accounted for on the form, a sampler will write his or her signature 
and the date and time on the first RELINQUISHED BY space.  The sampler will also write 
the method of shipment, the shipping cooler identification number, and the shipper airbill 
number on the top of the COC.  Mistakes will be crossed out with a single line in ink and 
initialed by the author. 
 
One copy of the COC is retained by sampling personnel and the other two copies are put into 
a sealable plastic bag and taped inside the lid of the shipping cooler.  The cooler lid is closed, 
custody seals provided by the laboratory are affixed to the latch and across the back and front 
lids of the cooler, and the person relinquishing the samples signs their name across the seal.  
The seal is taped, and the cooler is wrapped tightly with clear packing tape.  It is then 
relinquished by field personnel to personnel responsible for shipment, typically an overnight 
carrier.  The COC seal must be broken to open the container.  Breakage of the seals before 
receipt at the laboratory may indicate tampering.  If tampering is apparent, the laboratory will 
contact the Project Manager, and the sample will not be analyzed. 

5.3 Laboratory Sample Custody 
The Project Manager or Field Team Leader will notify the laboratory of upcoming field 
sampling activities, and the subsequent shipment of samples to the laboratory.  This 
notification will include information concerning the number and type of samples to be 
shipped as well as the anticipated date of arrival. 
 
The following laboratory sample custody procedures will be used: 
 

 The laboratory will designate a sample custodian who will be responsible for 
maintaining custody of the samples, and for maintaining all associated records 
documenting that custody. 

 Upon receipt of the samples, the custodian will check cooler temperature, and check 
the original COC documents and compare them with the labeled contents of each 
sample container for correctness and traceability.  The sample custodian will sign the 
COC record and record the date and time received. 

 Care will be exercised to annotate any labeling or descriptive errors.  In the event of 
discrepant documentation, the laboratory will immediately contact the Project 
Manager or Field Team Leader as part of the corrective action process.  A qualitative 
assessment of each sample container will be performed to note any anomalies, such as 
broken or leaking bottles.  This assessment will be recorded as part of the incoming 
chain-of-custody procedure. 
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 The samples will be stored in a secured area at a temperature of approximately 4 
degrees Celsius until analyses commence. 

 A laboratory tracking record will accompany the sample or sample fraction through 
final analysis for control. 

 A copy of the tracking record will accompany the laboratory report and will become a 
permanent part of the project records. 
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6.  Calibration Procedures 

6.1 Field Instruments 
All field analytical equipment will be calibrated immediately prior to each day's use.  The 
calibration procedures will conform to manufacturer's standard instructions and are described 
in the Site Management Field Sampling Plan.  This calibration will ensure that the equipment 
is functioning within the allowable tolerances established by the manufacturer and required 
by the project.  Records of all instrument calibration will be maintained by the Field Team 
Leader.  Copies of all the instrument manuals will be maintained on Site by the Field Team 
Leader. 
 
Calibration procedures for instruments used for monitoring health and safety hazards (e.g., 
photoionization detector and explosimeter) are provided in the Site Management Health and 
Safety Plan. 

6.2 Laboratory Instruments 
The laboratory will follow all calibration procedures and schedules as specified in the 
sections of the USEPA SW-846 and subsequent updates that apply to the instruments used 
for the analytical methods given in Section 7. 
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7.  Analytical Procedures 

7.1 Introduction 
Samples will be analyzed according to the USEPA SW-846 “Test Methods for Evaluating 
Solid Waste,” November 1986, 3rd edition and subsequent updates.  The methods to be used 
for the laboratory analysis of water and soil samples are presented in Tables 7.1 and 7.2.  
These methods were selected because they attain the quantitation limits which are compiled 
on Tables 7.1 and 7.2. 
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8.  Data Reduction, Validation, and Reporting 

8.1 Introduction 
Data collected during the field investigation will be reduced and reviewed by the laboratory 
QA personnel, and a report on the findings will be tabulated in a standard format.  The 
criteria used to identify and quantify the analytes will be those specified for the applicable 
methods in the USEPA SW-846 and subsequent updates.  The data package provided by the 
laboratory will contain all items specified in the USEPA SW-846 appropriate for the analyses 
to be performed, and be reported in standard format. 
 
The completed copies of the chain-of-custody records (both external and internal) 
accompanying each sample from time of initial bottle preparation to completion of analysis 
shall be attached to the analytical reports. 

8.2 Data Reduction 
Two copies of the analytical data packages will be provided by the laboratory.  One copy of 
the package will be sent to the Con Edison Project Manager for filing; a second copy will be 
sent to the Project Manager and used to generate summary tables.   

8.3 Data Validation 
Data validation will be performed on all of the chemical results for work conducted under the 
direction of the East 173rd Street Works Site Management Plan.  Data validation will be 
performed in accordance with the USEPA Contract Laboratory Program for Organic Data 
Review, EPA 540/R-99/008 (October 1999), and USEPA Contract Laboratory Program for 
Inorganic Data Review, EPA 540/R-94/013 (February 1994).  Data validation for all samples 
will include a review of holding times, method blanks, surrogates, reporting limits, chain-of-
custody records, and QC samples. 

8.4 Data Reporting 
Prior to release by the laboratory, the data must first meet all the specific QA/QC associated 
with the Standard Operating Procedure (SOP) that was used for the analysis.  The laboratory 
quality assurance officer (LQA) at the laboratory is responsible for the final verification of 
the data. 
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The laboratory employs a system of sign-off sheets where each analyst must sign off after 
their respective part of the analysis is complete and the analysis meets the QA/QC 
requirements of the specific SOP.  Any deviations must be noted and explained in the project 
narrative, which will be incorporated into the final report.  The LQA has final sign off on the 
data package and is responsible for ensuring the overall quality of the data. 

8.5 Data Management 
An electronic database of all chemical data will be created and maintained for this project 
from the electronic data deliverables (EDDs) provided by the laboratory.  The following data 
management procedure will be used for all laboratory analytical data. 
 

 Data package, including data summaries (Form Is) and all laboratory QA/QC and 
other backup information, is sent to an independent data validator. 

 Digital data disks are used to import electronic data into the database. 

 When validation is complete, qualifiers are entered into the database. 

 Original Form Is with qualifiers are filed in the project files.  Copies of the Form Is 
with qualifiers are organized in three-ring binders in order of sample identification. 

 Site data tables are generated from the database. 

 Database tables are checked against validated Form Is for accuracy and completeness. 

 Data is exported from the database to MS Excel for creation of tables. 

 All Excel tables are spot-checked against Form Is after formatting or updating with 
new sample data. 
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9.  Internal Quality Control Checks and Frequency 

9.1 Quality Assurance Batching 
Each set of samples will be analyzed concurrently with calibration standards, method blanks, 
matrix spikes (MS), matrix spike duplicates (MSD) or laboratory duplicates, and QC check 
samples (if required by the protocol).  The MS/MSD samples will be designated by the field 
personnel.  If no MS/MSD samples have been designated, the laboratory will contact the Con 
Edison Project Manager for corrective action. 

9.2 Calibration Standards and Surrogates 
All organic standard and surrogate compounds are checked by the method of mass 
spectrometry for correct identification and gas chromatography for degree of purity and 
concentration.  All standards are traceable to a source of known quality certified by the 
USEPA or NIST, or other similar program.  When the compounds pass the identity and 
purity tests, they are certified for use in standard and surrogate solutions.  Concentrations of 
the solutions are checked for accuracy before release for laboratory use.  Standard solutions 
are replaced monthly or more frequently, based upon data indicating deterioration. 

9.3 Organic Blanks and Matrix Spike 
Analysis of blank samples verifies that the analytical method does not introduce 
contaminants or detect "false positives.”  The blank water can be generated by reverse 
osmosis and Super-Q filtration systems, or distillation of water containing KMnO4.  The 
matrix spike is generated by addition of surrogate standard to each sample. 

9.4 Trip and Field Blanks 
Trip blanks and field blanks will be utilized in accordance with the specifications in 
Section 4.  These blanks will be analyzed to provide a check on sample bottle preparation 
and to evaluate the possibility of atmospheric or cross contamination of the samples. 
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10.  Quality Assurance Performance Audits and 
System Audits 

10.1 Introduction 
Quality assurance audits may be performed by the project quality assurance group under the 
direction and approval of the project Quality Assurance Officer (QAO).  These audits will be 
implemented to evaluate the capability and performance of project and subcontractor 
personnel, items, activities, and documentation of the measurement system(s).  Functioning 
as an independent body and reporting directly to corporate quality assurance management, 
the QAO may plan, schedule, and approve system and performance audits based upon 
procedures customized to the project requirements.  At times, the QAO may request 
additional personnel with specific expertise from company and/or project groups to assist in 
conducting performance audits.  However, these personnel will not have responsibility for 
the project work associated with the performance audit. 

10.2 System Audits 
System audits may be performed by the QAO or designated auditors, and encompass a 
qualitative evaluation of measurement system components to ascertain their appropriate 
selection and application.  In addition, field and laboratory quality control procedures and 
associated documentation may be system audited.  These audits may be performed once 
during the performance of the project.  However, if conditions adverse to quality are detected 
or if the Project Manager requests, additional audits may occur. 

10.3 Performance Audits 
The laboratory may be required to conduct an analysis of Performance Evaluation (PE) 
samples or provide proof that Performance Evaluation samples submitted by USEPA or a 
state agency have been analyzed within the past twelve months. 

10.4 Formal Audits 
Formal audits refer to any system or performance audit that is documented and implemented 
by the QA group.  These audits encompass documented activities performed by qualified 
lead auditors to a written procedure or checklists to objectively verify that quality assurance 
requirements have been developed, documented, and instituted in accordance with 
contractual and project criteria.  Formal audits may be performed on project and 
subcontractor work at various locations. 
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Audit reports will be written by auditors who have performed the Site audit after gathering 
and evaluating all data.  Items, activities, and documents determined by lead auditors to be in 
noncompliance shall be identified at exit interviews conducted with the involved 
management.  Noncompliances will be logged, and documented through audit findings which 
are attached to and are a part of the integral audit report.  These audit finding forms are 
directed to management to satisfactorily resolve the noncompliance in a specified and timely 
manner. 
 
The Project Manager has overall responsibility to ensure that all corrective actions necessary 
to resolve audit findings are acted upon promptly and satisfactorily.  Audit reports must be 
submitted to the Project Manager within fifteen days of completion of the audit.  Serious 
deficiencies will be reported to the Project Manager within 24 hours.  All audit checklists, 
audit reports, audit findings, and acceptable resolutions are approved by the QAO prior to 
issue.  Verification of acceptable resolutions may be determined by re-audit or documented 
surveillance of the item or activity.  Upon verification acceptance, the QAO will close out the 
audit report and findings. 
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11.  Preventive Maintenance Procedures and 
Schedules 

11.1 Preventive Maintenance Procedures 
Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will 
be serviced in accordance with the manufacturer's specified recommendations and written 
procedure developed by the operators. 
 
A list of critical spare parts will be established by the operator.  These spare parts will be 
available for use in order to reduce the downtime.  A service contract for rapid instrument 
repair or backup instruments may be substituted for the spare part inventory. 

11.2 Schedules 
Written procedures will establish the schedule for servicing critical items in order to 
minimize the downtime of the measurement system.  The laboratory will adhere to the 
maintenance schedule, and arrange any necessary and prompt service.  Required service will 
be performed by qualified personnel. 

11.3 Records 
Logs shall be established to record and control maintenance and service procedures and 
schedules.  All maintenance records will be documented and traceable to the specific 
equipment, instruments, tools, and gauges.  Records produced shall be reviewed, maintained, 
and filed by the operators at the laboratories.  The QAO may audit these records to verify 
complete adherence to these procedures. 
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12.  Corrective Action 

12.1 Introduction 
The following procedures have been established to ensure that conditions adverse to quality, 
such as malfunctions, deficiencies, deviations, and errors, are promptly investigated, 
documented, evaluated, and corrected. 

12.2 Procedure Description 
When a significant condition adverse to quality is noted at the Site, laboratory, or 
subcontractor location, the cause of the condition will be determined and corrective action 
will be taken to preclude repetition.  Condition identification, cause, reference documents, 
and corrective action planned to be taken will be documented and reported to the QAO, 
Project Manager, Field Team Leader and involved contractor management, at a minimum.  
Implementation of corrective action is verified by documented follow-up action. 
 
All project personnel have the responsibility, as part of the normal work duties, to promptly 
identify, solicit approved correction, and report conditions adverse to quality.  Corrective 
actions will be initiated as follows: 
 

 When predetermined acceptance standards are not attained; 
 When procedure or data compiled are determined to be deficient; 
 When equipment or instrumentation is found to be faulty; 
 When samples and analytical test results are not clearly traceable; 
 When quality assurance requirements have been violated; 
 When designated approvals have been circumvented; 
 As a result of system and performance audits; 
 As a result of a management assessment; 
 As a result of laboratory/field comparison studies; and 
 As required by USEPA SW-846, and subsequent updates, or by the NYSASP. 

 
Project management and staff, such as field investigation teams, remedial response planning 
personnel, and laboratory groups, monitor on-going work performance in the normal course 
of daily responsibilities.  Work may be audited at the Sites, laboratories, or contractor 
locations.  Activities, or documents ascertained to be noncompliant with quality assurance 
requirements will be documented.  Corrective actions will be mandated through audit finding 
sheets attached to the audit report.  Audit findings are logged, maintained, and controlled by 
the Task Manager. 
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Personnel assigned to quality assurance functions will have the responsibility to issue and 
control Corrective Action Request (CAR) Forms (Figure 12.1 or similar).  The CAR 
identifies the out-of-compliance condition, reference document(s), and recommended 
corrective action(s) to be administered.  The CAR is issued to the personnel responsible for 
the affected item or activity.  A copy is also submitted to the Project Manager.  The 
individual to whom the CAR is addressed returns the requested response promptly to the QA 
personnel, affixing his/her signature and date to the corrective action block, after stating the 
cause of the conditions and corrective action to be taken.  The QA personnel maintain the log 
for status of CARs, confirms the adequacy of the intended corrective action, and verifies its 
implementation.  CARs will be retained in the project file for the records. 
 
Any project personnel may identify noncompliance issues; however, the designated QA 
personnel are responsible for documenting, numbering, logging, and verifying the close out 
action.  The Project Manager will be responsible for ensuring that all recommended 
corrective actions are implemented, documented, and approved. 
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TABLE 3.1 
QUALITY CONTROL LIMITS FOR WATER SAMPLES 

   Laboratory Accuracy and Precision  
Analytical 
Parameters 

Analytical 
Method (a) 

Matrix Spike (MS) 
Compounds 

MS/MSD (b) 
% Recovery 

MS/MSD 
RPD (c) 

LCS (d) 
% Recovery 

Surrogate 
Compounds 

Surrogate 
% Recovery 

VOCs (e) SW8260B 1,1-Dichloroethane 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

61-145 
71-120 
76-127 
76-125 
75-130 

14 
14 
11 
13 
13 

NA 
NA 
NA 
NA 
NA 

Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 
 
 

88-110 
86-115 
76-114 

SVOCs (f) SW8270C Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

12-110 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 
 
 

35-114 
43-116 
33-141 
10-110 
21-110 
10-123 
33-110 (g) 
16-110 (g) 
 

Pesticides/PCBs 
(h) 

SW8082 Gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

56-123 
40-131 
40-120 
52-126 
56-121 
38-127 

15 
20 
20 
18 
21 
27 

NA 
NA 
NA 
NA 
NA 
NA 

Tetrachloro-m-xylene 
Decachlorobiphenyl 
 

60-150 (g) 
60-150 (g) 

Inorganics (i) SW6010B, 
SW7470A/ 
7471A, SW7841, 
SW9010A 
(Cyanide) 

Inorganic Analyte 75-125 (j) 20 (k) 80-120 NA NA 

(a)  Analytical Methods:  USEPA SW-846, 3rd edition, Revision 1, November 1990; any subsequent revisions shall supersede this information 
(b)  Matrix Spike/Matrix Spike Duplicate 
(c)  Relative Percent Difference 
(d)  Laboratory Control Sample   (i)  Target Analyte List Inorganics (metals and cyanide) 
(e)  Target Compound List Volatile Organic Compounds  (j)  Matrix spike only 
(f)  Target Compound List Semivolatile Organic Compounds  (k)  Laboratory duplicate RPD 
(g)  Limits are advisory only   NA - Not Applicable 
(h)  Polychlorinated Biphenyls 
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TABLE 3.2 
QUALITY CONTROL LIMITS FOR SOIL SAMPLES 

   Laboratory Accuracy and Precision  
Analytical 
Parameter 

Analytical 
Method (a) 

Matrix Spike (MS) 
Compounds 

MS/MSD (b) 
% Recovery 

MS/MSD 
RPD (c) 

LCS (d) 
% Recovery 

Surrogate 
Compounds 

Surrogate 
% Recovery 

VOCs (e) SW8260B 1,1-Dichloroethane 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

59-172 
62-137 
66-142 
59-139 
60-133 

22 
24 
21 
21 
21 

NA 
NA 
NA 
NA 
NA 

Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 
 
 

84-138 
59-113 
70-121 
 
 

SVOCs (f) SW8270C Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

26-90 
25-102 
28-104 
41-126 
38-107 
26-103 
31-137 
11-114 
28-89 
17-109 
35-142 

35 
50 
27 
38 
23 
33 
19 
50 
47 
47 
36 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 
 
 
 

23-120 
30-115 
18-137 
24-113 
25-121 
19-122 
20-130 (g) 
20-130 (g) 
 
 
 

Pesticides/PCBs 
(h) 

SW8082 Gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

46-127 
35-130 
34-132 
31-134 
42-139 
23-134 

50 
31 
43 
38 
45 
50 

NA 
NA 
NA 
NA 
NA 
NA 

Tetrachloro-m-xylene 
Decachlorobiphenyl 
 
 
 

60-150 (g) 
60-150 (g) 
 
 

Inorganics (i) SW6010B, 
SW7470A/ 
7471A, SW7841, 
SW9010A 
(Cyanide) 

 Inorganic Analyte 75-125 (j) 20 (k) 80-120 NA NA 

(a)  Analytical Methods:  USEPA SW-846, 3rd edition, Revision 1, November 1990, any subsequent revisions shall supersede this information 
(b)  Matrix Spike/Matrix Spike Duplicate 
(c)  Relative Percent Difference 
(d)  Laboratory Control Sample   (i)  Target Analyte List Inorganics (metals and cyanide) 
(e)  Target Compound List Volatile Organic Compounds  (j)  Matrix spike only 
(f)  Target Compound List Semivolatile Organic Compounds  (k)  Laboratory duplicate RPD 
(g)  Limits are advisory only   NA - Not Applicable 
(h)  Polychlorinated Biphenyls 
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TABLE 4.1 
 

WATER SAMPLE CONTAINERIZATION, PRESERVATION, 
AND HOLDING TIMES 

 
Analysis Bottle Type Preservation (a) Holding Time (b) 
Volatile Organic 2-40 mL glass vial w/ Cool to 4oC 10 days 
Compounds (VOCs) Teflon septum 
 
Semivolatile Organics 1000 mL glass w/ Cool to 4oC 5 days* 
Compounds (SVOCs) Teflon lined cap 
 
PCBs Glass w/teflon cap Cool to 4oC 5 days* 
 
Metals 1000 mL plastic bottle Nitric Acid to pH < 2 6 months, except 
  Cool to 4oC mercury (26 days) 
 
Cyanide 500 mL plastic bottle NaOH to pH > 12 14 days 
  Cool to 4oC 
 
 (a) All samples to be preserved in ice during collection and transport. 
 (b) Days from validated time of sample receipt (VTSR). 
 * Extraction of water samples for PCB analysis by separatory funnel must be completed within 7 

days of VTSR.  Continuous liquid-liquid extraction is the required extraction for water samples for 
SVOCs.  Continuous liquid-liquid extraction and concentration of water samples for SVOCs 
analysis completed within 7 days of VTSR.  Extracts of water samples must be analyzed within 40 
days of extraction. 
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TABLE 4.2 
SOIL AND WASTE SAMPLE 

CONTAINERIZATION AND HOLDING TIMES 
 

Analysis Bottle Type Preservation (a) Holding Time (b) 
 
Volatile Organic Wide-mouth glass w/ Cool to 4oC 10 days 
Compounds (VOCs) teflon lined cap 
 
Other Organic  Wide-mouth glass w/ Cool to 4oC 10 days* 
Compounds (c) teflon lined cap 
 
Metals Wide-mouth plastic or Cool to 4oC 6 months, except 
 glass  mercury (26 days) 
 
Cyanide Wide-mouth plastic Cool to 4oC 14 days 
 
 
TCLP Organic  Wide-mouth glass w/ Cool to 4oC See Table 4.4 
Compounds teflon lined cap   
 
TCLP Metals Wide-mouth plastic or Cool to 4oC See Table 4.4 
 glass   
 
 (a) All samples to be preserved in ice during collection and transport. 
 (b) Days from date of sample collection. 
 (c) Semivolatile organic compounds or PCBs. 
 * Sohxlet or sonication procedures for extraction and concentration of soil/waste samples for 

SVOCs must be completed within 10 days of VTSR.  Sohxlet or sonication procedures for 
extraction and concentration of soil/sediment/waste samples for PCBs must be completed within 
10 days of VTSR.  Extracts of soil samples must be analyzed within 40 days of extraction. 
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TABLE 4.3 
 

TCLP(a) SAMPLE HOLDING TIMES 
 

Analytical From:  Sample Collection From:  TCLP Extraction From: Preparative Extraction 
Parameter  To:  TCLP Extraction To:  Preparative Extraction To:  Deter minative Analysis 
Volatiles 14 days NA 14 days 
 
Semivolatiles 14 days 7 days 40 days 
 
Mercury 26 days NA 26 days 
 
Metals 180 days NA 180 days 
(except Mercury) 
 
(a)  Toxicity Characteristic Leaching Procedure 
NA - Not Applicable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 1 of 3 H:\WPROC\Project\CON-ED\East 173rd Street\RAR\March 2010 SMP\Appendix C - QAPP\
QAPP Tbl 7-1

TABLE 7.1
PROJECT QUANTITATION LIMITS

Quantitation Limits State of New York Standards
Analysis/Compound Method Water (ug/L) Soil (ug/kg) Water (ug/L) (a) Soil (ug/kg) (b)

Volatile Organics 
1 1,1,1-Trichloroethane SW8260B 1 5 5 800
2 1,1,2,2-Tetrachloroethane SW8260B 1 5 5 600
3 1,1,2-Trichloroethane SW8260B 1 5 1
4 1,1-Dichloroethane SW8260B 1 5 5 200
5 1,1-Dichloroethene SW8260B 1 5 5 400
6 1,2-Dichloroethane SW8260B 1 5 0.6 100
7 1,2-Dichloroethene(total) SW8260B 1 5 5 300
8 1,2-Dichloropropane SW8260B 1 5 1
9 2-Butanone (MEK) SW8260B 10 20 300

10 2-Hexanone SW8260B 10 20
11 4-Methyl-2-pentanone(MIBK) SW8260B 5 20 1000
12 Acetone SW8260B 10 20 200
13 Benzene SW8260B 1 5 1 60
14 Bromodichloromethane SW8260B 1 5
15 Bromoform SW8260B 1 5
16 Bromomethane SW8260B 2 10 5
17 Carbon Disulfide SW8260B 1 5 2700
18 Carbon Tetrachloride SW8260B 1 5 5 600
19 Chlorobenzene SW8260B 1 5 5 1700
20 Chloroethane SW8260B 2 10 5 1900
21 Chloroform SW8260B 1 5 7 300
22 Chloromethane SW8260B 2 10 5
23 cis-1,3-Dichloropropene SW8260B 1 5 0.4
24 Dibromochloromethane SW8260B 1 5 5
25 Ethyl Benzene SW8260B 1 5 5 5500
26 Methylene Chloride SW8260B 1 5 5 100
27 Styrene SW8260B 1 5 5
28 Tetrachloroethene SW8260B 1 5 5 1400
29 Toluene SW8260B 1 5 5 1500
30 trans-1,3-Dichloropropene SW8260B 1 5 0.4
31 Trichloroethene SW8260B 1 5 5 700
32 Vinyl Chloride SW8260B 2 10 2 200
33 Xylenes(total) SW8260B 1 5 5 1200

Semivolatile Organics
1 1,2,4-Trichlorobenzene SW8270C 10 330 5 3400
2 1,2-Dichlorobenzene SW8270C 10 330 3 7900
3 1,3-Dichlorobenzene SW8270C 10 330 3 1600
4 1,4-Dichlorobenzene SW8270C 10 330 3 8500
5 2,2'-oxybis(1-chloropropane)* SW8270C 10 330 5
6 2,4,5-Trichlorophenol SW8270C 25 330 1 100
7 2,4,6-Trichlorophenol SW8270C 10 330 1
8 2,4-Dichlorophenol SW8270C 10 330 1 400
9 2,4-Dimethylphenol SW8270C 10 330 1

10 2,4-Dinitrophenol SW8270C 25 330 1 200
11 2,4-Dinitrotoluene SW8270C 10 330 5
12 2,6-Dinitrotoluene SW8270C 10 330 5 1000
13 2-Chloronaphthalene SW8270C 10 330
14 2-Chlorophenol SW8270C 10 330 1 800
15 2-methyl-4,6-Dinitrophenol SW8270C 25 330
16 2-Methylnaphthalene SW8270C 10 330 36400
17 2-Methylphenol SW8270C 10 330 1 100
18 2-Nitrolaniline SW8270C 25 330 5 430
19 2-Nitrophenol SW8270C 10 330 1 330
20 3,3'-Dichlorobenzidine SW8270C 10 330 5
21 3-Nitroaniline SW8270C 25 330 5 500
22 4-Bromophenyl-phenyl ether SW8270C 10 330
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TABLE 7.1
PROJECT QUANTITATION LIMITS

Quantitation Limits State of New York Standards
Analysis/Compound Method Water (ug/L) Soil (ug/kg) Water (ug/L) (a) Soil (ug/kg) (b)

23 4-Chloro-3-methylphenol SW8270C 10 330 240
24 4-Chloroaniline SW8270C 10 330 5 220
25 4-Chlorophenyl-phenyl ether SW8270C 10 330
26 4-Methylphenol SW8270C 10 330 1 900
27 4-Nitroaniline SW8270C 25 330 5
28 4-Nitrophenol SW8270C 25 330 1 100
29 Acenaphthene SW8270C 10 330 50000
30 Acenaphthylene SW8270C 10 330 41000
31 Anthracene SW8270C 10 330 50000
32 Benzo(a)anthracene SW8270C 10 330 224
33 Benzo(a)pyrene SW8270C 10 330 61
34 Benzo(b)fluoranthene SW8270C 10 330 1100
35 Benzo(g,h,i)perylene SW8270C 10 330 50000
36 Benzo(k)fluoranthene SW8270C 10 330 1100
37 bis(2-Chloroethoxy) methane SW8270C 10 330 5
38 bis(2-Chloroethyl) ether SW8270C 10 330 1
39 bis(2-ethylhexyl)phthalate SW8270C 10 330 5 50000
40 Butylbenzylphthalate SW8270C 10 330 50000
41 Carbazole SW8270C 10 330
42 Chrysene SW8270C 10 330 400
43 Di-n-butylphthalate SW8270C 10 330 50 8100
44 Di-n-octylphthalate SW8270C 10 330 50000
45 Dibenz(a,h)anthracene SW8270C 10 330 14
46 Dibenzofuran SW8270C 10 330 6200
47 Diethylphthalate SW8270C 10 330 7100
48 Dimethylphthalate SW8270C 10 330 2000
49 Fluoranthene SW8270C 10 330 50000
50 Fluorene SW8270C 10 330 50000
51 Hexachlorobenzene SW8270C NA (8081A) 330 410
52 Hexachlorobutadiene SW8270C 10 330 0.5
53 Hexachlorocyclopentadiene SW8270C 10 330 5
54 Hexachloroethane SW8270C 10 330 5
55 Indeno(1,2,3-cd)pyrene SW8270C 10 330 3200
56 Isophorone SW8270C 10 330 4400
57 N-Nitroso-di-n-propylamine SW8270C 10 330
58 N-nitrosodiphenylamine SW8270C 10 330
59 Naphthalene SW8270C 10 330 13000
60 Nitrobenzene SW8270C 10 330 0.4 200
61 Pentachlorophenol SW8270C 25 330 1 1000
62 Phenanthrene SW8270C 10 330 50000
63 Phenol SW8270C 10 330 1 30
64 Pyrene SW8270C 10 330 50000

PCBs
1 Aroclor-1016 SW8082 1.0 33 0.09 1000
2 Aroclor-1221 SW8082 2.0 33 0.09 1000
3 Aroclor-1232 SW8082 1.0 33 0.09 1000
4 Aroclor-1242 SW8082 1.0 33 0.09 1000
5 Aroclor-1248 SW8082 1.0 33 0.09 1000
6 Aroclor-1254 SW8082 1.0 33 0.09 1000
7 Aroclor-1260 SW8082 1.0 33 0.09 1000

Metals
1 Antimony SW6010B 0.006 5.0 0.003
2 Arsenic SW6010B 0.01 1 0.025 7.5
3 Barium SW6010B 0.01 1 1 300
4 Beryllium SW6010B 0.005 0.5 0.003 0.16
5 Cadmium SW6010B 0.005 0.5 0.005 1
6 Chromium SW6010B 0.01 1 0.05 10
7 Copper SW6010B 0.03 2.5 0.2 25
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TABLE 7.1
PROJECT QUANTITATION LIMITS

Quantitation Limits State of New York Standards
Analysis/Compound Method Water (ug/L) Soil (ug/kg) Water (ug/L) (a) Soil (ug/kg) (b)

8 Lead SW6010B 0.01 0.5 0.025 400(c)

9 Mercury SW7470A/7471A 0.0002 0.01 0.0007 0.1
10 Nickel SW6010B 0.04 4 0.1 13
11 Selenium SW6010B 0.01 1 0.01 2
12 Silver SW6010B 0.01 1 0.05
13 Thallium SW7841 0.002 1 0.0005
14 Zinc SW6010B 0.02 2 2 20

*15 Vanadium SW6010B 0.05 1 0.0005 150
*16 Cobalt SW6010B 0.05 1 30
*17 Aluminum SW6010B 0.2 20
*18 Calcium SW6010B 5 500
*19 Iron SW6010B 0.1 10 0.3 2000
*20 Magnesium SW6010B 5 500 35
*21 Manganese SW6010B 0.015 1.5 0.3
*22 Potassium SW6010B 5 500
*23 Sodium SW6010B 5 500 20
*24 Cyanide SW9010A 0.01 0.01 200

Notes:
N/A - Not Applicable
(a) - Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, NYSDEC, October 1993
(b) - Determination of Soil Cleanup Objectives and Cleanup Levels, NYSDEC, January 24, 1994
(c) - EPA Guidance on Residential Lead-Based Paint, Lead Contaminated Dust, and Lead Contaminated Soil, July 14, 1994
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TABLE 7.2
TCLP

PRACTICAL QUANTITATION LIMITS (PQLs)

SW-846
TCLP VOLATILE Analysis Water (ug/L)
Benzene 8240B 5
Carbon Tetrachloride 8240B 5
Chloroform 8240B 5
1,2-Dichlorethane 8240B 5
1,1-Dichloroethene 8240B 5
2-Butanone 8240B 100
Tetrachloroethene 8240B 5
Trichloroethene 8240B 5
Vinyl Chloride 8240B 100

SW-846
TCLP SEMIVOLATILE Analysis Water (ug/L)
2-Methylphenol 3510 / 8270B 10
3 & 4-Methylphenol 3510 / 8270B 10
1,4-Dichlorobenzene 3510 / 8270B 10
2,4-Dinitrotoluene 3510 / 8270B 10
Hexachlorobutadiene 3510 / 8270B 10
Hexachloroethane 3510 / 8270B 10
Hexachlorobenzene 3510 / 8270B 10
Nitrobenzene 3510 / 8270B 10
Pentachlorophenol 3510 / 8270B 50
Pyridine 3510 / 8270B ND
2,4,5-Trichlorophenol 3510 / 8270B 10
2,4,6-Trichlorophenol 3510 / 8270B 10

SW-846
TCLP METALS Analysis Water (mg/L)
Arsenic 3010 / 6010 0.05
Barium 3010 / 6010 0.002
Cadmium 3010 / 6010 0.004
Chromium 3010 / 6010 0.007
Lead 3010 / 6010 0.04
Selenium 3010 / 6010 0.07
Silver 7760 / 6010 0.007
Mercury 7470 0.0002

ND - Not Determined
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CORRECTIVE ACTION REQUEST 
Number: __________________________                        Date: ____________ 

TO: _________________________________________ 
You are hereby requested to take corrective actions indicated below and as otherwise determined by you to 
(a) resolve the noted condition and (b) to prevent it from recurring.  Your written response is to be returned to 
the project quality assurance manager by _______________ 

CONDITION: 
 
 
 
REFERENCE DOCUMENTS: 
 
 
 
RECOMMENDED CORRECTIVE ACTIONS: 
 
 
 

__________   ______    __________    ________        ___________            ________ 
Originator        Date        Approval          Date               Approval                   Date 

RESPONSE 

 
 

 
CAUSE OF CONDITION: 
 
 

CORRECTIVE ACTION 
 
(A) RESOLUTION 
 
(B) PREVENTION 
 
(C) AFFECTED DOCUMENTS 
 
C.A. FOLLOWUP: 
 
CORRECTIVE ACTION VERIFIED BY:  ____________________________   DATE:_____________ 
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