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1.0 INTRODUCTION 

On behalf of the Town of Oyster Bay (TOB) Office of the Town Attorney (OTA), Holzmacher, 
McLendon & Murrell, P.C. (H2M) has prepared this Remedial Investigation Work Plan (RIWP) 
for the Bethpage Community Park Ice Rink Area in the Hamlet of Bethpage, TOB, Nassau 
County, New York (Site).  The approximately 0.4-acre Site is situated within the northeast 
portion of the approximately 18-acre Bethpage Community Park (Park) and encompasses 
the footprint of two former ice skating rinks, now demolished and replaced by the current 
indoor ice skating center.  United States Geological Survey (USGS) 7.5-minute topographic 
quadrangles including the Site and the surrounding area (within a minimum radius of 0.5 
miles) are provided as Figure 1.  A map showing the Park features and Site outline is 
provided as Figure 2.   

1.1. SITE BACKGROUND 

To date, a number of environmental investigations have been conducted at the Site and 
general area by various entities including the United States Navy (U.S. Navy), USGS, New 
York State Department of Environmental Conservation (NYSDEC), New York State 
Department of Health (NYSDOH), Grumman Aircraft Engineering Corporation (Grumman), 
Northrop Grumman Corporation (NGC), Rogers, Golden & Halpern of Philadelphia, 
Pennsylvania (RGH), Geraghty & Miller, Inc. of Plainview, New York (G & M), Halliburton NUS 
Environmental Corporation of Wayne, Pennsylvania (Halliburton), Dvirka and Bartilucci 
Consulting Engineers of Woodbury, New York (D & B), ARCADIS, Inc. of Melville, New York 
(ARCADIS), EA Engineering P.C. and its Affiliate EA Science and Technology (EAE & ST), and 
H2M.  A Freon™ compound identified as chlorodifluoromethane (Freon-22™) was detected in 
the shallow groundwater down-gradient of the Site.  The NYSDEC concluded in a letter dated 
September 17, 2008 that “the former ice rinks” at the Bethpage Community Park were the 
source of the Freon-22™groundwater impacts.  In a NYSDEC letter to ARCADIS, dated May 
26, 2010, the Department indicates that a “review of groundwater analytical data shows 
that Freon-22 groundwater contamination has been identified as a sub-plume within the 
overall OU 3 Grumman groundwater contamination plume.”   

In the BCP application prepared by the TOB (also known as the Participant) and submitted to 
the NYSDEC on July 26, 2011, the TOB proposed to investigate the extent of Freon-22™ 
impacts from the Site to the shallow groundwater and, if necessary, develop and implement 
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mitigating measures (Project).  The NYSDEC accepted the Site into the Brownfield Cleanup 
Program (BCP) in a letter dated January 19, 2012 and executed / entered into a Brownfield 
Cleanup Agreement (BCA) with the TOB on March 16, 2012.   

1.2. PROJECT OBJECTIVES 

The objective of the Project is to investigate the extent of Freon-22™ impacts from the Site.  
The BCP application focused on Freon™ impacts to groundwater.  NYSDEC later expanded 
the scope to include impacts to soil vapor.  Specific project objectives are defined further in 
Section 4.1.   

2.0 SITE AND AREA DESCRIPTION 

2.1. LOCATION AND USE 

Site 

The Site is located on Stewart Avenue in the Hamlet of Bethpage, TOB, Nassau County, New 
York.  The Site location map is provided as Figures 1 and 2.  The approximately 0.4-acre Site 
is situated within the northeast portion of the Park.  The Site encompasses the footprint of 
two former ice skating rinks, now demolished and replaced by the current indoor ice skating 
center.  The Site is currently utilized for recreational purposes.   

Bethpage Community Park 
Surrounding the Site is the approximately 18-acre Park containing additional recreational 
facilities.  The Park is bordered by Cherry Avenue Extension to the north; Stewart Avenue to 
the east; Former NGC Plant 24 Access Road to the south; and the former NGC Plant 24 
building and other NGC properties to the west.  Bethpage High School is located east of the 
Park, across Stewart Avenue and residential properties are located south of the Park, across 
the Former NGC Plant 24 Access Road.  A portion of the Park and the Former NGC Plant 24 
Access Road are collectively referred to by NYSDEC as Operable Unit 3 (OU3).  The Park is 
currently owned and operated by the TOB and contains a swimming pool, basketball court, 
baseball field, tennis courts, playgrounds, picnic areas, a parking lot, and an indoor ice 
skating center.  A site plan depicting the Park features and Former NGC Plant 24 Access 
Road is provided in Figure 2 of the 2010 Annual Summary Operation, Maintenance, and 
Monitoring (OM&M) Report for the Groundwater Interim Remedial Measure (IRM) prepared 
by ARCADIS for OU3 and dated April 7, 2011 (April 2011 ARCADIS Annual Summary OM&M 
Report for 2010).  The area hydraulically down-gradient of the Park and Sycamore Avenue is 
defined by ARCADIS as the “Study Area”.   

Construction Area 

Surrounding the Site and within the Park is an approximately 7-acre area identified in the 
Investigation Report and Remedial Action Plan prepared by H2M and dated November 2005 
(November 2005 H2M IR and RAP) as the Construction Area.  The Construction Area extends 
from the north border of the Park, in a southerly direction to the approximate center of the 
Park.  A site plan depicting the Construction Area is provided in Figure 2 of the Final 
Engineering Report (FER) prepared by H2M for the Construction Area IRM and dated March 
2008 (March 2008 H2M FER).   
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Former Grumman Property 

The former Grumman Property (Grumman Property) was approximately 500 acres in size 
and was located to the north, west and south of the Site.  The Grumman Property was 
owned and operated by Grumman, now known as NGC.  A site plan depicting the Grumman 
Property is provided as Figure 1 of the Remedial Investigation Report (Study Area 
Groundwater) prepared by ARCADIS for OU3 and revision dated February 7, 2011 (February 
2011 ARCADIS RIR [Study Area]). 

Former United States Naval Weapons Industrial Reserve Plant 

The former United States Naval Weapons Industrial Reserve Plant (NWIRP) occupied 
approximately 105 acres of the north-central portion of the Grumman Property.  A site plan 
depicting the former NWIRP is provided as Figure 1 of the February 2011 ARCADIS RIR 
(Study Area). 

Former Occidental Chemical Corporation / RUCO Polymer Corporation 

The former Occidental Chemical Corporation (formerly the Hooker Chemical Corporation) / 
RUCO Polymer Corporation (OCC / RUCO) was approximately 17 acres in area and located 
on New South Road, adjacent to and west of the Grumman Property.  A site plan depicting 
the OCC / RUCO is provided as Figure 1 of the February 2011 ARCADIS RIR (Study Area). 

Surrounding Area 

The surrounding area, outside the boundaries of the Park, consists of mixed land uses 
including residential, commercial and school properties.  Located south of the Park and the 
Former NGC Plant 24 Access Road are Sycamore Avenue (TOB-owned roadway) and 
residential properties.  Stewart Avenue is a Nassau County-owned roadway that adjoins the 
Park to the east, beyond which is a school.  Located north of the Park are Cherry Avenue / 
Aerospace Boulevard (Grumman-owned roadway) and commercial properties.  Site and Area 
Physical Setting 

2.1.1. Topography 

The Site is located in an area that is approximately 125 feet above mean sea level (msl) and 
is generally flat.  The surrounding area land surface ranges from approximately 85 to 120 
feet msl and is generally flat.   

2.1.2. Geology 

The Site subsurface consists primarily of fill material underlain by native soils (fine to 
medium sands).  The low permeability zones of unsaturated soils consist of silts, silty clay 
and clay with interbedded sand lenses.  The subsurface from land surface downward 
includes the Upper Glacial Pleistocene-age outwash deposits followed by the Cretaceous-
age Magothy Formation.  The Upper Glacial deposits are coarser compared to the Magothy 
Formation deposits which become finer with depth.  The Site and the general area of the 
Site are underlain by four major unconsolidated units, which from land surface downward 
include the Pleistocene Series, the Magothy Formation, the Raritan Clay Member of the 
Raritan Formation, and the Lloyd Sand Member of the Raritan Formation.  The estimated 
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elevation of the top of the Raritan Confining Unit is -550 feet msl.  The bedrock surface in 
the general area of the Site is sloping in a southeasterly direction.   

2.1.3. Hydrogeology  

The Site is located on Long Island glacial sand deposits which have been designated as a 
sole source aquifer.  The depth to groundwater at the Site varies seasonally from 
approximately 50 to 55 feet below land surface (bls).  The depth to groundwater within the 
general area of the Site varies between 50 and 74 feet msl.  Groundwater flow at the Site 
and in the general area of the Site is in the south-southeasterly direction.   

The groundwater reservoir at the Site and in the general area of the Site is divided into 
three main aquifers: the Upper Glacial aquifer; the Magothy aquifer; and the Lloyd Sand 
aquifer.  The Upper Glacial aquifer is underlain by the Magothy aquifer, which is a primary 
source of drinking water in Nassau County.  The Raritan Clay confines the underlying Lloyd 
Sand aquifer.  The average hydraulic conductivity of the Upper Glacial aquifer is 
approximately 270 feet per day and the average horizontal hydraulic conductivity of the 
Magothy aquifer is approximately 50 feet per day.   

The Upper Glacial and Magothy aquifers were segregated into the following hydrogeologic 
zones during the evaluation of groundwater flow and quality presented in the Operable Unit 
2 (OU2) Groundwater Remedial System Hydraulic Effectiveness Evaluation prepared by 
ARCADIS for the Site Area and dated May 6, 2003 (May 2003 ARCADIS OU2 GW Remedial 
System Evaluation): 

 Shallow Zone – Extends from the water table (50 feet msl) to 40 feet msl. 

 Intermediate Zone – Extends from 40 to -50 feet msl.   

 Deep Zone – Extends from -50 to -365 feet msl. 

 Deep2 Zone – Extends from -365 to -530 feet msl.   

 D3 Zone – Extends from -530 to -550 feet msl. 

 
Based on the Groundwater IRM Work Plan (WP) prepared by ARCADIS for OU3 and dated 
November 14, 2007, with a revision date of December 12, 2007 (December 2007 ARCADIS 
Groundwater IRM WP), the groundwater was segregated into the following two 
hydrogeologic zones for remediation: 

 Groundwater in the upper 20 feet of the surficial aquifer (70 to 50 feet msl). 

 Groundwater below the upper 20 feet of the surficial aquifer (50 feet msl and below). 

 
Where referenced in this RIWP, the Freon-22™ sub-plume in the shallow groundwater at the 
Site refers to the groundwater within the upper 20 feet of the surficial aquifer (70 to 50 feet 
msl).  Additional details regarding the Freon-22™ sub-plume are provided in Section 3.2.4.   
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There are no water supply wells located on the Site or in the Park.  Public / private drinking 
water supply and irrigation wells located within a radial distance of 0.5 miles from the 
approximate center of the Site are listed below (adapted from the RIR [Site Area] prepared 
by ARCADIS for OU3 and dated February 1, 2008 [February 2008 ARCADIS RIR (Site Area)]): 

 Approximately 975 feet to the northeast of the eastern Site boundary is irrigation 
well, N-4175.  The irrigation well is screened from 54 to 69 feet bls.   

 Approximately 1,600 feet to the northeast of the eastern Site boundary is the 
Bethpage Water District (BWD) Adams Avenue Wellfield (AAW).  The BWD AAW 
consists the following: 

- Supply well N-4063 (approximately 1,600 feet northeast) is screened from 139 
to 233 feet bls; 

- Supply well N-8767 / Well #7 (approximately 1,750 feet northeast) is screened 
from 579 to 640 feet bls; 

- Supply well N-4146 (approximately 2,000 feet northeast) is screened from 153 
to 235 feet bls; and 

- Supply well N-8768 / Well #8 (approximately 2,100 feet northeast) is screened 
from 608 to 678 feet bls. 

 
Local residents receive the water supply from municipal wells owned / operated by the BWD.  
As per the February 2011 ARCADIS RIR (Study Area), the closest supply well south-southeast 
(down-gradient) of the southern Site boundary is #746 (approximately 4,600 feet) and the 
closest BWD supply well south-southeast (down-gradient) of the southern Site boundary is 
BWD 6915 / Well #4-1 (approximately 8,400 feet).  Massapequa Lake is located 
approximately 7 miles southeast of the Site and the South Oyster Bay is located 
approximately 8 miles south of the Site.   
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3.0 RECORDS SEARCH 

A records search was conducted for the Site, Park and general area and included a review of 
the Site, Park and general area environmental history, assessments, investigations, 
remediations, work plans, action plans, remediation measures, environmental findings, etc., 
as available.  The records search was conducted in general accordance with Appendix 3A – 
Records Search Requirements and Section 3.12 – Records Search Report of NYSDEC Division  
of Environmental Remediation (DER)-10 / Technical Guidance for Site Investigation and 
Remediation.   

3.1. DOCUMENT REVIEW 

Available environmental documents pertaining to Site, Park and general area were obtained 
from TOB, the document repository at the Bethpage Park Library in Bethpage, New York 
(Library), the NYSDEC, the NYSDEC Online Region 1 – Environmental Remediation Project 
Information Database, and/or the Naval Facilities Engineering Command (NAVFAC) Online 
Admin Record Files Search.  The environmental documents were reviewed for environmental 
information relative to groundwater and soil vapor and more specifically to Freon-22™ in 
groundwater and soil vapor at the Site, Park and general area.  Historical information 
obtained from and findings of the records search are provided throughout this RIWP and 
summarized below.   

Initial Assessment Study of NWIRP Bethpage, NY and NWIRP Calverton, NY prepared by 
RGH and dated December 1986 (December 1986 RGH IAS) 

Tabulated groundwater analytical data obtained from the Bethpage and Hicksville Water 
Districts in 1986 did not include Freon-22™.  It should be noted that the laboratory 
analytical data report(s) was/were not included in the December 1986 RGH IAS.  Therefore, 
it is unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC 
tentatively identified compounds [TIC]) and / or if Freon-22™ was detected at a 
concentration greater than the laboratory detection limit (method detection limit [MDL], 
contract required detection limit [CRDL], instrument detection limit [IDL], reporting limit 
[RL], etc.).  Soil vapor was not addressed in the study. 

Remedial Investigation (RI) / Feasibility Study (FS) WP prepared by G & M for the 
Grumman Property and dated March 1990 (March 1990 G & M RI / FS WP) 

G & M conducted an RI / FS to identify and define “potential contamination attributable” to 
the Grumman Property and provide sufficient data to design a remedial action alternative 
(RAA).  In preparing the RI / FS, G & M reviewed “all existing data” for the Grumman 
Property, NWIRP and OCC / RUCO, including history; waste generation, storage, disposal, 
and treatment processes; and water quality data.  Tabulated groundwater analytical data 
obtained between 1982 and 1989 and utilized for mass balance reporting under the State 
Pollutant Discharge Elimination System (SPDES) did not include Freon-22™.  It should be 
noted that the laboratory analytical data report(s) was/were not included in the March 1990 
G & M RI / FS WP.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   
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RI/FS Fourth Monthly Progress Report prepared by G & M for the Grumman Property and 
dated May 24, 1991 (May 1991 G & M Fourth MPR) 

Laboratory analytical data did not include Freon-22™.  It is unknown if the groundwater 
samples were analyzed for VOC TICs and / or if Freon-22™ was detected at a concentration 
greater than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).  Report references 
soil-gas survey methodology and survey.   

RI/FS Seventh Monthly Progress Report prepared by G & M for the Grumman Property 
and dated September 23, 1991 (September 1991 G & M Seventh MPR) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the September 1991 G & M Seventh MPR.  It is 
unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / 
or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

RI/FS Eleventh Monthly Progress Report prepared by G & M for the Grumman Property 
and dated January 15, 1992 (January 1992 G & M Eleventh MPR) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the January 1992 G & M Eleventh MPR.  It is 
unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / 
or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

Data Report Phase I RI prepared by G & M for the Grumman Property and dated January 
1992 (January 1992 G & M RI Data Report) 

G & M collected groundwater samples from various monitoring wells (former Grumman 
Property, former OCC / RUCO and USGS monitoring wells) in October 1991 for Target 
Compound List (TCL) VOC analysis.  Although various TICs were identified in the 
groundwater samples, the tabulated groundwater analytical data did not include Freon-22™.  
It should be noted that the laboratory analytical data report(s) was/were not included in the 
January 1992 G & M RI Data Report.  Therefore, it is unknown if the groundwater samples 
were analyzed for Freon-22™ and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

New York State Site Registry Delisting Petition prepared by D & B for 789 South 
Broadway (Grumman Property) and dated March 1992 (March 1992 D & B 789 South 
Broadway SRDP) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the March 1992 D & B 789 South Broadway SRDP.  It 
is unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and 
/ or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   
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New York State Site Registry Delisting Petition prepared by D & B for the Ballfield Site 
(Grumman Property) and dated March 1992 (March 1992 D & B Ballfield Site SRDP) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the March 1992 D & B Ballfield Site SRDP.  It is 
unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / 
or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

New York State Site Registry Delisting Petition prepared by D & B for the Parking Lot 
Adjacent to Bethpage Fire Department and dated March 1992 (March 1992 D & B BFD 
SRDP) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the March 1992 D & B BFD SRDP.  It is unknown if 
the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / or if Freon-
22™ was detected at a concentration greater than the laboratory detection limit (MDL, 
CRDL, IDL, RL, etc.).   

Final Remedial Investigation Report (RIR) prepared by Halliburton for the NWIRP and 
dated May 1992 (May 1992 Halliburton RIR) 

Halliburton conducted an RI that included collection of groundwater samples from various 
monitoring wells across the NWIRP and submittal to a laboratory for “organic analyses”.  
Although various TICs were identified in the groundwater samples, the tabulated 
groundwater analytical data did not include Freon-22™.  It should be noted that the 
laboratory analytical data report(s) was/were not included in the May 1992 Halliburton RIR.  
Therefore, it is unknown if the groundwater samples were analyzed for Freon-22™ and / or if 
Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

New York State Site Registry Delisting Petition prepared by D & B for 801 and 805 South 
Broadway and dated March 1992 (November 1992 D & B 801 and 805 South Broadway 
SRDP) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the November 1992 D & B 801 and 805 South 
Broadway SRDP.  It is unknown if the groundwater samples were analyzed for Freon-22™ 
(and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater than the 
laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

RI/FS Nineteenth Monthly Progress Report prepared by G & M for the Grumman Property 
and dated November 5, 1992 (November 1992 G & M Nineteenth MPR) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the November 1992 G & M Nineteenth MPR.  It is 
unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / 
or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).  Report references soil gas survey results for SG-13.  
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New York State Site Registry Delisting Petition prepared by D & B for Site 6 (Runway) 
and dated February 1993 (February 1993 D & B Site 6 SRDP) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the February 1993 D & B Site 6 SRDP.  It is unknown 
if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / or if 
Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

New York State Site Registry Delisting Petition prepared by D & B for Site 9 (Plant 18) 
and dated February 1993 (February 1993 D & B Site 9 SRDP) 

Tabulated and groundwater analytical data and VOC analysis data sheets did not include 
Freon-22™.  It is unknown if the groundwater samples were analyzed for VOC TICs and / or if 
Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

New York State Site Registry Delisting Petition prepared by D & B for Hangar 7 and 
dated April 1993 (April 1993 D & B Hangar 7 SRDP) 

Tabulated and groundwater analytical data and VOC analysis data sheets did not include 
Freon-22™.  It is unknown if the groundwater samples were analyzed for VOC TICs and / or if 
Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

Phase 2 RIR prepared by Halliburton for the NWIRP and dated October 1993 (October 
1993 Halliburton Phase 2 RIR) 

Halliburton conducted an RI at the NWIRP to further delineate the extent of VOC-impacted 
groundwater.  The RI included collection of groundwater samples from various monitoring 
wells (temporary and permanent) at the NWIRP and submittal to a laboratory for “volatile 
organic analyses”.  Although various TICs were identified in the groundwater samples, the 
tabulated groundwater analytical data did not include Freon-22™.  Based on the volatile 
organics analysis data sheets for TICs, it was indeterminable if Freon-22™ was identified in 
the groundwater samples.   

FS Report prepared by Halliburton for the NWIRP and dated March 1994 (March 1994 
Halliburton FS Report) 

Freon-22™ was not identified as a potential groundwater contaminant of concern at the 
NWIRP.   

New York State Site Registry Delisting Petition prepared by D & B for Central Avenue 
(Grumman Property) and dated June 1994 (June 1994 D & B Central Avenue SRDP) 

Tabulated groundwater analytical data did not include Freon-22™.  Laboratory analytical 
data report(s) was/were not included in the June 1994 D & B Central Avenue SRDP.  It is 
unknown if the groundwater samples were analyzed for Freon-22™ (and/or VOC TICs) and / 
or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   
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RIR prepared by G & M for the Grumman Aerospace Property and dated September 
1994 (September 1994 G & M RIR) 

G & M conducted an RI within the Site Area (as defined by G & M) that included collection of 
groundwater samples from various monitoring wells and submittal to a laboratory for VOCs 
by United States Environmental Protection Agency (EPA) Method 8240.  The tabulated 
groundwater analytical data and the raw analytical data report did not include Freon-22™.  
It should be noted that the September 1994 G & M RIR and laboratory analytical data 
report(s) did not include information relative to TICs.  Therefore, it is unknown if Freon-22™ 
was detected as a TIC at a concentration greater than the laboratory detection limit (MDL, 
CRDL, IDL, RL, etc.).  Report indicates VOCs detected in soil-gas survey in several locations. 

New York State Site Registry Delisting Petition prepared by D & B for Building 24 and 
dated October 1995 (October 1995 D & B Building 24 SRDP) 

Tabulated and groundwater analytical data and VOC analysis data sheets did not include 
Freon-22™.  It is unknown if the groundwater samples were analyzed for VOC TICs and / or if 
Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

Quarterly Groundwater Sampling Data prepared by ARCADIS G & M for the Site Area 
and dated January 7, 1998 (January 1998 ARCADIS G & M QGWS Data) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the January 1998 ARCADIS 
G & M QGWS Data.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Annual Water Supply Statement and Supplemental Data Package for 1997 prepared by 
H2M for the BWD and dated March 1998 (March 1998 H2M AWS Statement) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the March 1998 H2M AWS 
Statement.  Therefore, it is unknown if the groundwater samples were analyzed for Freon-
22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater than 
the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

First Quarter 1999 Hydraulic and Groundwater Quality Monitoring Report prepared by 
ARCADIS G & M for the Site Area and dated 1999 (1999 ARCADIS G & M First Quarter 
GWMR);  

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 1999 ARCADIS G & M 
First Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   
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Second Quarter 1999 Groundwater Monitoring Report prepared by ARCADIS G & M for 
the Site Area and dated 1999 (1999 ARCADIS G & M Second Quarter GWMR) 

Although various TICs were identified in the groundwater samples, the tabulated 
groundwater analytical data did not include Freon-22™.  Based on the data usability 
summary reports (DUSR), it was indeterminable if Freon-22™ was identified in the 
groundwater samples.  It should be noted that the laboratory analytical data report(s) 
was/were not included in the Second Quarter GWMR.  Therefore, it is unknown if the 
groundwater samples were analyzed for Freon-22™ and / or if Freon-22™ was detected at a 
concentration greater than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Third Quarter 1999 Groundwater Monitoring Report prepared by ARCADIS G & M for the 
Site Area and dated 1999 (1999 ARCADIS G & M Third Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

First Quarter 2000 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2000 (2000 ARCADIS First Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

Second Quarter 2000 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2000 (2000 ARCADIS Second Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

Groundwater FS prepared by ARCADIS for the Site Area and dated October 16, 2000 
(October 2000 ARCADIS Groundwater FS) 

Freon-22™ was not identified as a groundwater contaminant of concern at the Site Area (as 
defined by ARCADIS).   

2000 Annual Groundwater Monitoring Report prepared by ARCADIS for the Site Area and 
dated 2000 (2000 ARCADIS Annual GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

2001 Annual Groundwater Monitoring Report prepared by ARCADIS for the Site Area and 
dated 2001 (2001 ARCADIS Annual GWMR) 

Based on a tabulation of TICs detected in groundwater samples collected during the fourth 
quarter of 2001, Freon-22™ was identified in monitoring well, GM-21I at a concentration 
greater than the NYSDEC Division of Water Technical and Operational Guidance Series 
(1.1.1) Class GA drinking water ambient standards and guidance values (SGV) for Freon-
22™.  Monitoring well GM-21I is located in the southern portion of the Grumman Property, at 
a distance greater than 4,500 feet southwest of the Site (cross-gradient of the OU3 / Study 
Area VOC-Plume).   

First Quarter 2002 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2002 (2002 ARCADIS First Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   
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Third Quarter 2002 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2002 (2002 ARCADIS Third Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2002 ARCADIS Third 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

2002 Annual Groundwater Monitoring Report prepared by ARCADIS for the Site Area and 
dated 2002 (2002 ARCADIS Annual GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2002 ARCADIS Annual 
GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for Freon-22™ 
(and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater than the 
laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

May 2003 ARCADIS OU2 GW Remedial System Evaluation 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the May 2003 ARCADIS 
OU2 GW Remedial System Evaluation.  Therefore, it is unknown if the groundwater samples 
were analyzed for Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a 
concentration greater than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Investigation Sampling Program Analytical Results of Soil and Groundwater Samples 
prepared by D & B for the Site Area and dated August 2003 (August 2003 D & B ISP 
Analytical Results) 

On June 19, 2003, D & B collected one groundwater sample each from three monitoring 
wells (BCPMW-1, BCPMW-2 and BCPMW-3) located within the southwest portion of the Park 
for VOC analysis.  The tabulated data did not include Freon-22™.  It should be noted that the 
laboratory analytical data report(s) was/were not included in the August 2003 D & B ISP 
Analytical Results.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Quarterly Groundwater Monitoring Report for Quarters 1 to 3 of 2003 prepared by 
ARCADIS for the Site Area 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

2003 Annual Groundwater Monitoring Report prepared by ARCADIS for the Site Area and 
dated 2003 (2003 ARCADIS Annual GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2003 ARCADIS Annual 
GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for Freon-22™ 
(and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater than the 
laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   
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First Quarter 2004 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2004 (2004 ARCADIS First Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

Second Quarter 2004 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2004 (2004 ARCADIS Second Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

Third Quarter 2004 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2004 (2004 ARCADIS Third Quarter GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

Fourth Quarter 2004 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated May 19, 2005 (2004 ARCADIS Fourth Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2004 ARCADIS Fourth 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

2004 Annual Groundwater Monitoring Report prepared by ARCADIS for the Site Area and 
dated 2004 (2004 ARCADIS Annual GWMR) 

Tabulated groundwater analytical data (including TICs) did not include / identify Freon-22™.   

Data Report for Phase I Groundwater RI prepared by ARCADIS for the Site Area and 
dated December 1, 2004 (December 2004 ARCADIS Phase I Data Report) 

ARCADIS drilled 12 vertical profile borings (VPB) in the Park and Park Area between July and 
September 2004.  The final depths of the VPBs ranged between 110 and 300 feet bls.  
Groundwater samples were collected from the 12 VPBs (VP-1 through VP-12) at depths 
ranging between 65 and 301 feet bls.  A total of 60 groundwater samples were submitted 
“to the laboratory for analysis of the full TCL VOCs using NYSDEC Analytical Services 
Protocol (ASP) Method 2000.”  The VOC analytical results were compared to “NYSDEC 
standards, criteria, and guidance values (SCGs).”  June, September and November 2003 
analytical data obtained for groundwater samples from three monitoring wells in the 
southwestern portion of the Park (BCPMW-1 through BCPMW-3) were also tabulated in the 
December 2004 ARCADIS Data Report and compared by ARCADIS to the NYSDEC SCGs.   

The following is a summary of the findings, as reported by ARCADIS: 

 The subsurface lithology consists of sand with discontinuous lenses of clay and silt. 

 The depth to groundwater is approximately 60 feet bls. 

 The direction of groundwater flow is towards the southeast.   
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 VOCs were detected at concentrations greater than the NYSDEC SCGs.  The VOC-
impacted groundwater plume extends horizontally approximately 1,000 feet in width 
(along the Former NGC Plant 24 Access Road) and extends to a depth greater than 
200 feet bls.   

 The VOC-impacted groundwater plume appears to migrate towards the east-
southeast.   

 
The tabulated data did not include Freon-22™.  It should be noted that the laboratory 
analytical data report(s) was/were not included in the December 2004 ARCADIS Phase I Data 
Report.  Therefore, it is unknown if the groundwater samples were analyzed for Freon-22™ 
(and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater than the 
laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

First Quarter 2005 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2005 (2005 ARCADIS First Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2005 ARCADIS First 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Second Quarter 2005 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2005 (2005 ARCADIS Second Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2005 ARCADIS Second 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Third Quarter 2005 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2005 (2005 ARCADIS Third Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2005 ARCADIS Third 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Fourth Quarter 2005 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated April 5, 2006 (2005 ARCADIS Fourth Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2005 ARCADIS Fourth 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   
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November 2005 H2M IR and RAP 

H2M conducted an IRM field investigation in May and June 2005 to characterize the nature 
and extent of contamination in shallow groundwater within the approximately 7-acre 
Construction Area to support the construction of new Park facilities, including an indoor ice 
skating center (replacing two former ice skating rinks) at the Site.  The Site and other 
portions of the Construction Area were further evaluated during a supplemental 
investigation to the IRM (details are provided in the applicable subsection of this RIWP).   

The IRM field investigation for the Construction Area included installation of four monitoring 
wells (CAMW-1 through CAMW-4) to depths ranging between approximately 61 and 63 feet 
below ground surface (bgs) and collection of one groundwater sample each from three 
monitoring wells for various analytical parameters, including VOCs plus TICs.  The VOC 
analytical results were compared to the NYSDEC Class GA SGVs.   

The following is a summary of the findings, as reported by H2M: 

 The direction of shallow groundwater flow is towards the south-southeast.   

 VOCs were detected at concentrations greater than the NYSDEC Class GA SGVs.   

 Freon-22™ was detected at a concentration greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater sample collected from monitoring well CAMW-4 
(south of the Site).   

 
The monitoring wells were abandoned subsequent to the investigation and prior to the 
commencement of the remedial action program.  A supplemental IRM investigation was 
implemented to obtain additional data at and in the vicinity of the Site.  The details of the 
supplemental IRM investigation are provided in the applicable subsection of this RIWP.   

The remedial action objective for the Construction Area was to identify a remedial strategy 
that is protective of human health considering the intended future use and potential future 
use of the Construction Area (continued use as a recreational park), as well as protective of 
the environment.  The proposed RAP, as it related to groundwater and soil vapor, was to 
remediate impacted soils that were affecting or having the potential to negatively affect 
groundwater or soil vapor quality to NYSDEC recommended soil cleanup objective 
concentrations for subsurface soils.   

Soil vapor sampling was conducted at 14 boring locations.  Soil vapor samples were 
analyzed for TCL VOCs.  Freon-22™ was not detected. 

IRM Supplemental IR prepared by H2M for the Construction Area and dated December 
2005 (December 2005 H2M IRM Supplemental IR) 

In September 2005, H2M conducted a supplemental IRM investigation that included 
installation of one monitoring well (CAMW-5) north of the Site to enable an improved 
evaluation of hydraulically up-gradient groundwater conditions in the Construction Area.  
Monitoring well CAMW-5 was completed at a depth of approximately 73 feet bgs.  One 
groundwater sample was collected and submitted for laboratory analysis of various 
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parameters, including VOCs plus TICs.  The VOC analytical results were compared to the 
NYSDEC Class GA SGVs.   

The following is a summary of the findings, as reported by H2M: 

 The direction of shallow groundwater flow is towards the south-southeast.   

 No VOCs were detected in the groundwater sample collected from CAMW-5.   

 
The monitoring well was abandoned subsequent to the investigation and prior to the 
commencement of the remedial action program.   

Soil vapor samples were collected from three locations within the boundary of the ice rink.  
Freon-22™ was not detected in any soil vapor samples.   

First Quarter 2006 Groundwater Monitoring Report prepared by ARCADIS for the Site 
Area and dated 2006 (2006 ARCADIS First Quarter GWMR) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2006 ARCADIS First 
Quarter GWMR.  Therefore, it is unknown if the groundwater samples were analyzed for 
Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a concentration greater 
than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

IRM Addendum to the RAP prepared by H2M for the Construction Area and dated March 
2006 (H2M IRM RAP Addendum) 

H2M summarized and evaluated three additional remedial alternatives.  The remedial action 
proposed in the November 2005 H2M IRM IR and RAP was unchanged (with regards to 
groundwater and soil vapor).   

Second, Third and Fourth Quarter of 2006 Groundwater Monitoring Reports prepared by 
ARCADIS for the Site Area and dated 2006 (2006 ARCADIS First, Second and Third 
Quarters GWMRs) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2006 ARCADIS First, 
Second and Third Quarter GWMRs.  Therefore, it is unknown if the groundwater samples 
were analyzed for Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a 
concentration greater than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

2006 Annual Groundwater Monitoring Report prepared by ARCADIS for the Site Area and 
dated August 20, 2007 (2006 ARCADIS Annual GWMR) 

ARCADIS collected groundwater samples from various monitoring wells within the Site Area 
(as described by ARCADIS) and submitted them for VOC analysis, including Freon-22™.  
Based on the tabulated analytical data tables, Freon-22™ was not identified in the 
groundwater samples at concentrations greater than the NYSDEC Class GA SGV for Freon-
22™.   
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First and Second Quarters of 2007 Groundwater Monitoring Report prepared by 
ARCADIS for the Site Area and dated 2007 (2007 ARCADIS First and Second Quarters 
GWMRs) 

Tabulated groundwater analytical data did not include Freon-22™.  It should be noted that 
the laboratory analytical data report(s) was/were not included in the 2007 ARCADIS First and 
Second Quarters GWMR.  Therefore, it is unknown if the groundwater samples were 
analyzed for Freon-22™ (and/or VOC TICs) and / or if Freon-22™ was detected at a 
concentration greater than the laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

December 2007 ARCADIS Groundwater IRM WP 

Grumman implemented a groundwater treatment system IRM for the VOC-impacted plume 
at OU3.  The groundwater IRM proposed to mitigate the off-site migration of VOCs through 
the implementation of a groundwater pump-and-treat system to provide a hydraulic barrier 
across the down-gradient OU3 Site boundary.  The groundwater IRM process is described as 
follows: impacted groundwater is extracted from the subsurface via recovery wells that are 
located along the Former Plant 24 Access Road; the extracted groundwater is conveyed to 
the treatment area located on McKay Field; the groundwater treatment system consists of 
an air stripper, duct heater, and emission control system (ECS); and treated groundwater 
flows to the northeast NWIRP basin via gravity flow (the treated air stripper off-gas is 
discharged to the atmosphere).   

Summary Report for an Immediate Soil Vapor Intrusion Investigation at Former 
Grumman Settling Ponds (1-30-003A) Bethpage, New York, prepared by EAE & ST and 
dated December 2007 

The report documents a sub-slab soil vapor and indoor air quality investigation conducted at 
residential homes located south of the OU3 site, as well as soil vapor sampling activity 
conducted on the property of Bethpage High School.  Freon-22™ was identified in all soil 
vapor samples.  Freon-22™ was detected in a sub-slab and indoor air samples at low 
concentrations. 

February 2008 ARCADIS RIR (Site Area) 

ARCADIS conducted an RI for OU3 to define the geology and hydrogeology; fully develop the 
list of the contaminants of concern (COC); determine the nature and extent of the COCs in 
groundwater; identify potential source areas; determine if additional data are required; 
identify and characterize COC fate and transport; and obtain data to support design and 
implementation of an IRM(s).  ARCADIS installed a total of 49 VPBs between 2004 and 2006.  
The final depths of the VPBs ranged between 70 and 300 feet bls.  Seven permanent 
monitoring wells were installed between August 2006 and March 2007 (BCPMW4-1, 
BCPMW4-2, BCPMW4-3, BCPMW5-1, BCPMW6-1, BCPMW6-2, AND BCPMW7-1).  The final 
depths of the monitoring wells ranged between 70 to 148 feet bls.  Groundwater samples 
collected from the VPBs and monitoring wells were analyzed for TCL VOCs, including Freon-
22™.   
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The following is a summary of the findings (related to groundwater, soil vapor, Freon-22™ 
and Freon-22™ in groundwater and soil vapor), as reported by ARCADIS: 

 The depth to groundwater varies seasonally and is approximately 50 to 55 feet bls. 

 The direction of groundwater flow is towards the south-southeast.   

 The hydraulic gradient across the Site was calculated to be 0.0016 ft / ft.   

 The average horizontal groundwater velocity at the water table was calculated to be 
1.4 to 2.8 feet / day.   

 A sub-plume of Freon-22™ was identified “originating from the Town former ice rink”.  
The Freon-22™ groundwater sub-plume was delineated within the OU3 boundary, but 
the down-gradient extent was not known (at the time of the RI).   

 Freon-22™ was identified in the sub-plume at concentrations greater than 10 parts 
per billion (ppb). 

 The Freon-22™ sub-plume extends over an average width of approximately 250 feet.   

 The maximum concentration of Freon-22™ (290 ppb) was detected in VPB, VP-13, 
located approximately 250 south, southeast of the Site.   

 Freon-22™ is a gas under ambient conditions and “volatilizes rapidly when released 
on land”.   

 Based on the estimated organic carbon partitioning coefficient (log KOC), Freon-22™ 
has a high potential for leaching in soil.  Biodegradation is not expected in soils.   

 Freon-22™ is not expected to adsorb to suspended solids or sediments in aquatic 
systems.  Biodegradation is not expected (under aerobic or anaerobic conditions) in 
aquatic systems.   

 Based on the estimated octanol-water portioning coefficient (log KOW), the potential 
for bio-concentration in aquatic organisms is considered to be low.   

 Freon-22™ has a half-life of 9.4 years.   

 Freon-22™ is expected to exist in a gaseous phase with degradation occurring by 
reaction due to direct photolysis.   

 Majority of VOC mass in soil vapor is limited to the Park area. 

 Highest concentrations of Freon-22™ in soil vapor are located near the Town of 
Oyster Bay former ice rink. 

 A soil gas mitigation IRM is describe along with a schedule for startup. 

 
March 2008 H2M FER 

The IRM RI included the installation of five groundwater monitoring wells at up-gradient and 
down-gradient locations within the Construction Area.  Freon-22™ was identified as a TIC at 
a concentration greater than the NYSDEC Class GA SGV for Freon-22™ in the groundwater 
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sample collected from CAMW-4, located south, southeast of the Site.  No source areas for 
the VOC COCs were identified within the limits of the Construction Area during the soil 
investigation.  The March 2008 H2M FER summarized the results of a remedial action 
program that included the excavation and off-site disposal of contaminated soil from 
designated portions of the Construction Area.   

NYSDEC Approval Letter for the March 2008 H2M IRM FER dated September 17, 2008 

The NYSDEC concluded that the former ice rinks were the source of Freon-22™.   

WP for Off-Site Monitoring Well Sampling prepared by ARCADIS for OU3 and dated June 
19, 2009 (June 2009 ARCADIS Off-Site MW Sampling WP) 

ARCADIS prepared an off-site monitoring well sampling work plan to determine and 
document the off-site groundwater flow direction and the groundwater quality at locations 
off-site and down-gradient of the Park.  The scope included collecting two rounds of 
groundwater samples from a total of 26 wells and submitting the groundwater samples 
(along with appropriate QA / QC samples) for TCL VOC, including Freon-22™, analysis via 
“NYSDEC ASP 2000 Method OLM 4.2”.   

Third Quarter Operation, Maintenance and Monitoring Report prepared by ARCADIS for 
OU3 and dated January 2009 [sic] (January 2010 ARCADIS Third Quarter [2009] OM&M 
Report) 

ARCADIS conducted groundwater monitoring activities in April 2009 to serve as a “’baseline’ 
against which future groundwater quality data will be compared”.  Groundwater samples 
were collected from the influent and effluent Water Sampling Ports-5 and -7 (WSP-5 and 
WSP-7, respectively), 4 groundwater IRM recovery wells (RW-1 through RW-4) and 17 
monitoring wells (B24MW-2, M24MW-3, B30MW-1, BCPMW-1, BCPMW-2, BCPMW-3, BCPMW-
4-1, BCPMW-4-2, BCPMW-4-3, BCPMW-5-1, BCPMW-6-1, BCPMW-6-2, BCPMW-7-1, MW-200-1, 
MW-201-1, MW-202-1, and MW-203-1) and submitted to a laboratory for TCL VOC plus 
Freon-22™ analysis via NYSDEC ASP 2000 Method OLM 4.2.  The April 2009 ARCADIS 
Baseline Analysis Report was not available for review.  Select analytical data from the April 
2009 sampling event were provided in subsequent ARCADIS reports, the details of which are 
discussed in the appropriate sub-sections of this RIWP.  The following is a summary of the 
results of the baseline groundwater quality monitoring event, as reported by ARCADIS in the 
January 2010 ARCADIS Third Quarter (2009) OM&M Report: 

 The groundwater containment system was determined to be “operating as expected 
and the associated capture zone has developed”. 

 The VOC analytical results (assumed to also include Freon-22™) from the Baseline 
Sampling Event were “consistent with previous results”.   

 
Groundwater samples were collected from the influent and effluent water sampling ports (as 
detailed above) in July (22nd, 24th and 29th), August (5th, 12th, 19th) and September (1st and 
10th) 2009.  Groundwater samples were collected from the 4 groundwater IRM recovery 
wells and 17 monitoring wells (as detailed above) on July 29th, August 12th and on 
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September 10, 2009.  The following is a summary of the tabulated Freon-22™ analytical 
data provided in the January 2010 ARCADIS Third Quarter (2009) OM&M Report: 

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from the groundwater IRM 
influent Water Sampling Port-5 (WSP-5).   

 The discharge limit for Freon-22™ (as per the interim SPDES equivalency program or 
“NYSDEC TOGS 1.1.1 Quality Standards and Guidance Values and Groundwater 
Effluent Limitations”) is 5 ppb.   

 Freon-22™ was not detected at or above the laboratory quantification limit for Freon-
22™ in the groundwater samples collected from the groundwater IRM effluent Water 
Sampling Port-7 (WSP-7).   

 Freon-22™ was detected at a concentration greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater sample collected from recovery well RW-4 in July, 
August and September 2009.   

 Freon-22™ was detected at a concentration greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater sample collected from recovery well RW-3 in 
August and September 2009.   

 
Fourth Quarter Operation, Maintenance and Monitoring Report prepared by ARCADIS for 
OU3 and dated February 2010 (February 2010 ARCADIS Fourth Quarter [2009] OM&M 
Report) 

Groundwater samples were collected from the influent and effluent water sampling ports, 
the 4 groundwater IRM recovery wells and 17 monitoring wells (as detailed above) in 
October, November and December 2009.  The following is a summary of the tabulated 
Freon-22™ analytical data provided in the February 2010 ARCADIS Fourth Quarter (2009) 
OM&M Report: 

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from the groundwater IRM 
influent Water Sampling Port-5 (WSP-5).   

 The discharge limit for Freon-22™ (as per the interim SPDES equivalency program or 
“NYSDEC TOGS 1.1.1 Quality Standards and Guidance Values and Groundwater 
Effluent Limitations”) is 5 ppb.   

 Freon-22™ was not detected at or above the laboratory quantification limit for Freon-
22™ in the groundwater samples collected from the groundwater IRM effluent Water 
Sampling Port-7 (WSP-7).   

 Freon-22™ was detected at a concentration greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater sample collected from recovery well RW-4 in 
November and December 2009 (analytical data, if obtained, were not provided for 
the October 2009 sampling event).   
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 Freon-22™ was detected at a concentration greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater sample collected from recovery well RW-3 in 
November and December 2009 (analytical data, if obtained, were not provided for 
the October 2009 sampling event).   

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from monitoring wells BCPMW-4-
1, BCPMW-6-1 and MW-203-1 in December 2009 (analytical data, if obtained, were 
not provided for the October and November 2009 sampling events).   

 
Freon-22™ analytical data obtained from the April 2009 sampling event (ARACDIS Baseline 
Analysis Report) was included in the tabulated data provided in the February 2010 ARCADIS 
Fourth Quarter (2009) OM&M Report and is summarized below: 

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from monitoring wells BCPMW-4-
1, BCPMW-6-1 and MW-203-1.   

 Freon-22™ was not detected at concentrations greater than the NYSDEC Class GA 
SGV for Freon-22™ in the remaining monitoring wells sampled in April 2009. 

 
Second Quarter 2010 Groundwater Monitoring Report prepared by ARCADIS for OU2 and 
dated August 13, 2010 (2010 ARCADIS Second Quarter GWMR) 

Freon-22™ was not detected at concentrations greater than the NYSDEC Class GA SGV for 
Freon-22™.   

Third Quarter 2010 Operation, Maintenance and Monitoring Report prepared by 
ARCADIS for OU3 and dated November 2010 (November 2010 ARCADIS Third Quarter 
(2010) OM&M Report) 

Groundwater samples were collected from the influent and effluent water sampling ports 
and the 4 groundwater IRM recovery wells in July, August and September 2010.  The 
following is a summary of the tabulated Freon-22™ analytical data provided in the 
November 2010 ARCADIS Third Quarter (2010) OM&M Report: 

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from the groundwater IRM 
influent Water Sampling Port-5 (WSP-5).   

 The discharge limit for Freon-22™ (as per the interim SPDES equivalency program or 
“NYSDEC TOGS 1.1.1 Quality Standards and Guidance Values and Groundwater 
Effluent Limitations”) is 5 ppb.   

 Freon-22™ was not detected at or above the laboratory quantification limit for Freon-
22™ in the groundwater samples collected from the groundwater IRM effluent Water 
Sampling Port-7 (WSP-7).   
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First Quarter 2011 Groundwater Monitoring Report prepared by ARCADIS for OU2 and 
dated June 30, 2011 (June 2011 ARCADIS First Quarter [2011] GWMR) 

Freon-22™ was not detected at concentrations greater than the NYSDEC Class GA SGV for 
Freon-22™ in the groundwater samples collected from OU2 monitoring wells.  Tabulated 
groundwater analytical data for OU2 outpost wells sampled during the first quarter of 2011 
did not include Freon-22™.  It should be noted that the laboratory analytical data report(s) 
was/were not included in the June 2011 ARCADIS First Quarter (2011) GWMR.  Therefore, it 
is unknown if the OU2 outpost well groundwater samples were analyzed for Freon-22™ and / 
or if Freon-22™ was detected at a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.).   

Second Quarter 2011 Groundwater Monitoring Report prepared by ARCADIS for OU2 and 
dated August 12, 2011 and revision provided by ARCADIS in an electronic mail (e-mail) 
dated September 6, 2011 (August 2011 ARCADIS Second Quarter [2011] GWMR) 

Freon-22™ was not detected at concentrations greater than the NYSDEC Class GA SGV for 
Freon-22™ in the groundwater samples collected from OU2 monitoring wells.  Tabulated 
groundwater analytical data for OU2 outpost wells sampled during the second quarter of 
2011 did not include Freon-22™.  It should be noted that the laboratory analytical data 
report(s) was/were not included in the August 2011 ARCADIS Second Quarter (2011) GWMR.  
Therefore, it is unknown if the OU2 outpost well groundwater samples were analyzed for 
Freon-22™ and / or if Freon-22™ was detected at a concentration greater than the 
laboratory detection limit (MDL, CRDL, IDL, RL, etc.).   

Site Area Focused Feasibility Study (FFS) prepared by ARCADIS for OU3 and dated May 
12, 2010 

A FFS was prepared to identify and evaluate remedial technologies and remedial 
alternatives for soil, soil gas and groundwater at the OU3 site area.  The following remedy 
was selected in the FFS for OU3 groundwater and soil vapor: 

Alternative GW-2 (Groundwater):  

 Operation, maintenance and monitoring of OU3 groundwater IRM (implemented in 
July 2009) to prevent migration of groundwater in the upper 20 feet of the aquifer 
containing total VOCs at concentrations greater than 5 ppb; 

 Transition to natural attenuation with monitoring (of residual potential contaminants 
of concern) after groundwater IRM system shutdown criteria are achieved; and 

 Implement an environmental easement to control OU3 groundwater use. 

 Alternative SW-2 (Soil vapor):  

 Operation, maintenance and monitoring of the existing Soil as IRM to prevent the off-
site migration of onsite soil gas until IRM shutdown criteria are achieved. 

 Implement an environmental easement to require future onsite structures to address 
potential vapor intrusion. 
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April 2011 ARCADIS Annual Summary OM&M Report for 2010 

The groundwater IRM details are included in the April 2011 ARCADIS Annual Summary 
OM&M Report for 2010 and summarized below: 

 The groundwater is extracted via recovery wells along the Former Plant 24 Access 
Road; 

 The groundwater is conveyed to a treatment plant at McKay Field via four 
underground pipelines; 

 The groundwater is treated via air stripper, reducing the concentration of VOCs 
(including Freon-22™) in the groundwater; 

 The groundwater is filtered (to remove metals); 

 The treated groundwater is returned to the aquifer via a discharge pipeline to a 
recharge basin on the former NWIRP;  

 The concentration of VOCs (not including Freon-22™) in the air stripper off-gas is 
reduced via a vapor phase treatment system prior to discharge to the atmosphere; 
and  

 The groundwater IRM effectiveness is periodically monitored via the Groundwater 
Monitoring Network (consists of 35 monitoring locations [17 groundwater monitoring 
wells, 4 remedial wells and 14 piezometers]).   

 
The following is a summary of the groundwater IRM OM&M activities between January 1 and 
December 31, 2010, as reported by ARCADIS: 

 Freon-22™ has been detected in the OU3 groundwater and a sub-plume of Freon-
22™ was determined to be “originating from the area of the Town of Oyster Bay’s 
(Town’s) former ice rink”.   

 “Project VOCs” are defined as those VOCs that “may be related to former Grumman 
historical activities” and include the VOCs listed in the Interim SPEDES permit 
equivalency (1,1,1-trichloroethane, 1,1-dichloroethane, 1,2-dichloroethane, 1,1-
dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, and trans-1,2-dichloroethene), toluene, 
benzene, and total xylenes.   

 VOCs, including Freon-12™1 and Freon-22™, that have been detected at OU3 and are 
“not related to former Grumman activities” are defined as “Non-Project VOCs”.  It 
should be noted that Non-Project VOCs represents the difference between the 
detected total VOCs and Project VOCs.  Although ARCADIS generally refers to Non-

                                           
1 Freon-12™ and Freon-22™ concentrations are frequently combined in ARCADIS reports.  It 
should be noted that Freon-12™ is not known to be associated with the former Town of Oyster 
Bay ice rink.  The Town of Oyster Bay disputes any such association.  NYSDEC identifies only 
Freon-22™ as being associated with the former Town of Oyster Bay ice rink.  
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Project VOCs as Freon-12™ and Freon-22™, Non-Project VOCs may include various 
additional VOCs that were detected in the groundwater samples.   

 Between July 2009 and December 2010, approximately 525 pounds of Non-Project 
VOCs were recovered.  It should be noted that the mass of Non-Project VOCs 
recovered represents the difference between the detected masses of total VOCs 
(1,018 pounds) and Project VOCs (493 pounds).   

 In 2010, more than 99% of Non-Project VOCs were recovered by remedial wells RW-3 
and RW-4.   

 The rate of Non-Project VOCs recovery was 1.3 pounds per day.   

 Non-project VOCs influent concentration (between July 2009 and December 2010) 
ranged between 30 ppb (July and August 2009) and 650 ppb (May 2010) and 
averaged 337 ppb.   

 Although greater than during groundwater IRM start-up, “non-project VOCs 
(Freon22)” concentration in groundwater is “leveling off”.   

 During 2010, Non-Project VOCs2 comprised approximately 93% of total VOCs 
detected in remedial well RW-3 and over 99% of total VOCs detected in remedial well 
RW-4.   

 
The following is a summary of the tabulated Freon-22™ analytical data provided in the April 
2011 ARCADIS Annual Summary OM&M Report for 2010: 

 Non-project VOCs comprise approximately 1.7% of total VOCs detected in remedial 
well RW-1 and 0.2% of total VOCs in remedial well RW-2.   

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from the groundwater IRM 
influent Water Sampling Port-5 (WSP-5).   

 The discharge limit for Freon-22™ (as per the interim SPDES equivalency program or 
“NYSDEC TOGS 1.1.1 Quality Standards and Guidance Values and Groundwater 
Effluent Limitations”) is 5 ppb.   

 Freon-22™ was not detected at or above the laboratory quantification limit for Freon-
22™ in the groundwater samples collected from the groundwater IRM effluent Water 
Sampling Port-7 (WSP-7).   

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from remedial wells RW-3 and 
RW-4 in February, April, July, and October 2010.   

                                           
2 Freon-12™ and Freon-22™ concentrations are frequently combined in ARCADIS reports.  It 
should be noted that Freon-12™ is not known to be associated with the former Town of Oyster 
Bay ice rink.  The Town of Oyster Bay disputes any such association.  NYSDEC identifies only 
Freon-22™ as being associated with the former Town of Oyster Bay ice rink.  
 



 
 
 
 
 
 
 
 

 
 

Page 27 of 41 

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from monitoring wells BCPMW-6-
1, BCPMW-7-1 and MW-203-1.   

 Freon-22™ was not detected at concentrations greater than the NYSDEC Class GA 
SGV for Freon-22™ and/or the laboratory quantification limit for Freon-22™ in the 
groundwater samples collected from the remaining remedial wells and monitoring 
wells. 

 
NYSDEC Letter to ARCADIS dated May 26, 2010 (May 2010 NYSDEC Letter) 

The NYSDEC stated that a “Review of the groundwater analytical data shows that Freon 22 
groundwater contamination has been identified as a sub-plume within the overall OU 3 
Grumman groundwater contamination plume.”   

February 2011 ARCADIS RIR (Study Area)  

ARCADIS conducted an RI within the area hydraulically down-gradient of the Park and 
Sycamore Avenue (Study Area).  A total of 20 VPBs were drilled within the Study Area 
between June 2006 and July 2009.  The final depths of the VPBs ranged between 120 to 890 
feet bls.  A total of 15 monitoring wells were installed in the Study Area between March 
2007 to May 2009 to depths ranging between 55 and 750 feet bls.  Approximately 500 
groundwater samples were collected from various depths within the VPBs (including QA / QC 
samples).  Approximately 30 groundwater samples were collected at varying frequency and 
from various depths within the monitoring wells (including QA / QC samples).  Groundwater 
samples obtained from the VPBs and monitoring wells were submitted for TCL VOC analysis 
(including Freon-22™).   

The following is a summary of the findings, as reported by ARCADIS: 

 Groundwater elevations within the Study Area vary between approximately 51 and 
74 feet above msl.   

 The direction of groundwater flow is towards the south-southeast and vertically, 
slightly downward.   

 The horizontal hydraulic gradient in the northern portion of the Study Area is 
approximately 0.0017 ft / ft and the average horizontal groundwater velocity in the 
northern portion of the Study Area is approximately 0.85 ft / day.   

 The horizontal hydraulic gradient in the southern portion of the Study Area is 
approximately 0.0032 ft / ft and the average horizontal groundwater velocity in the 
southern portion of the Study Area is approximately 2.56 ft / day.   

 The maximum extent of the OU2 VOC-Plume is approximately 3.5 miles in length, 1.6 
miles in width, 790 feet in depth, and 430 feet in thickness.   

 The maximum extent of the Study Area VOC-Plume (south of OU3, within the eastern 
portion of the OU2 VOC-Plume) is approximately 8,300 feet in length and 2,100 feet 
in width.   
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 The VOC-impacted groundwater descends in the aquifer as it migrates south-
southeast of OU3 (consistent with the direction of groundwater flow) and extends to a 
maximum depth of 670 feet bls with an approximate thickness of 430 feet.   

 Based on cross-sections of the Study Area VOC-Plume, the VOC impacts are present 
at similar depths in the groundwater along the cross-sections.  A segment of VOC-
impacted groundwater was identified between VPBs VP-111 and VP-119 at depths of 
100 and 330 feet bls.  ARCADIS concluded this shallower segment of the VOC-
impacted groundwater was “not consistent with the depth of the Study Area VOC-
impacted groundwater originating” from the Park (Study Area VOC-Plume reached 
depths greater than 330 feet bls in the area between VPBs VP-111 and VP-119) and 
therefore not related to the Park.   

 Soil gas impacts related to OU3 are limited to the Park Area and do not extend off-
site. 

 The soil gas IRM effectively prevents off-site migration of VOCs in soil gas and that 
additional off-site soil gas investigation is not required.  Report references NYSDOH 
concurrence with this conclusion. 

 
The following is a summary of the tabulated Freon-22™ analytical data provided in the 
February 2011 ARCADIS RIR (Study Area): 

 Freon-22™ was detected at concentrations greater than the NYSDEC Class GA SGV 
for Freon-22™ in the groundwater samples collected from the following groundwater 
sampling locations (the sample depths [reported in feet bls] are provided in 
parenthesis): VP-100 (75 to 85); VP-115 (242); VP-115 (402); VP-115 (442); VP-115 
(482); and VP-116 (194).  It should be noted that the groundwater sample collected 
from 194 feet bls at VP-116 is within the portion of the impacted groundwater that 
ARCADIS concluded is “not consistent” with the depth of and not related to the OU3-
Plume  

 Freon-22™ was not detected at concentrations greater than the NYSDEC Class GA 
SGV for Freon-22™ and/or the laboratory quantification limit for Freon-22™ in the 
groundwater samples collected from the remaining VPBs and monitoring wells. 

 
Supplement to the RIR (Study Area Groundwater) prepared by ARCADIS for OU3 and 
dated March 5, 2010 (March 2010 ARCADIS SRIR [Study Area]) 

ARCADIS collected groundwater samples from 15 monitoring wells within the Study Area 
between October and November 2009.  The groundwater samples were analyzed for TCL 
VOCs (including Freon-22™).  Based on the tabulated Freon-22™ analytical data provided in 
the March 2010 ARCADIS SRIR (Study Area), Freon-22™ was not detected at concentrations 
greater than the NYSDEC Class GA SGV for Freon-22™ and/or the laboratory quantification 
limit for Freon-22™ in the groundwater samples collected from the monitoring wells.   
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Proposed Remedial Action Plan (Northrop Grumman Bethpage Facility – Operable Unit 
Number: 03 – State Superfund Project – Bethpage, Nassau County- Site No. 130003A) dated 
May 2012 prepared by NYSDEC 

Proposed Remedial Action Plan (PRAP) includes the following conclusions by NYSDEC: 

 On site soil vapor and associated potential migration of soil vapor impacts to adjacent 
residences has already been addressed by Grumman through implementation of the 
soil vapor extraction IRM. 

 The continued off-site migration of impacted groundwater has largely been 
addressed by the on-site groundwater pump and treatment system IRM. 

 PRAP recommends that the groundwater IRM in place be utilized and upgraded as 
necessary to “assure the capture/containment of the full depth and area of 
contaminated groundwater leaving the Site.” 

 PRAP recommends that the existing soil vapor IRM continue operation to prevent 
migration of contaminated soil vapor. 

 
NYSDEC Letter to Bethpage Union Free School District dated September 20, 2012. 

The Department summarizes soil vapor and groundwater investigation findings associated 
with the OU3 site, as they relate to the Bethpage High School.  The High school is located 
east of the Park property across Stewart Avenue.  Reference is made to a September 18, 
2008 letter (and a copy of same is attached) from NYSDOH to the School District.  The 
NYSDOH letter summarizes indoor air sample results associated with an investigation on 
school property.  The DOH indicates that Freon 12 and 22 were detected at low levels in 
crawl space and indoor air samples collected at the High School.  Freon 22 was detected in a 
sub-slab sample and an indoor air sample collected at the administration building.  DOH 
concludes that “these concentrations of Freon 22 are not levels that are expected to be an 
exposure concern.  The DEC concludes that the soil vapor IRM located south of the Park 
“pulls contaminated vapor away from the school and toward the Grumman Access Road.”  
DEC also concludes that “The remedial Investigation is complete for the OU3 groundwater 
contamination plume in the vicinity of Bethpage High school and no additional groundwater 
or soil vapor monitoring points are needed at the school property for this OU.”   

3.2. ENVIRONMENTAL HISTORY 

3.2.1. Site and Park 

The Site is owned and operated by TOB and is a part of the Park.  Historically, the Park was 
first developed and utilized for farming activity.  Grumman (predecessor to NGC) purchased 
the Park in 1941 and utilized the Park as sludge settling beds (settling ponds) and recharge 
basins for waste disposal purposes (including Grumman manufacturing processes and 
industrial wastes, industrial wastewater treatment sludge, spent paint booth rags, and 
potential used oil).  The Park was also utilized for fire control training.  Grumman transferred 
ownership of the Park to the TOB in 1962 for use as a public park.  The TOB developed the 
Park with an ice skating rink (Site), a parking lot, basketball court, baseball field, stormwater 
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recharge basin, paddleball, tennis and shuffleboard courts, picnic and playground areas, 
horseshoe pits, bicycle racks, swimming pools, and offices.  The Park was partially 
redeveloped by the TOB in 2005.  Redevelopment of the Site included demolition of the 
former ice skating rink and replacement with the current indoor ice skating center.   

3.2.2. Operable Units 2 and 3 

The NWIRP was established in 1933 and included four plants, two warehouse complexes, a 
salvage storage area, water recharge basins, an Industrial Wastewater Treatment Plant 
(ITWP), and several support buildings.  Operations at the NWIRP included research 
prototyping, testing, design engineering, fabrication, and primary assembly of military 
aircraft.  Freon™ was utilized at the NWIRP.   

Beginning in the 1940’s, operations at the Grumman Property included chemical milling, 
plating, and degreasing.  Chromic acid wastes were disposed in open seepage basins or 
directly on the ground between 1940 and 1949.  Chromium contamination was identified in 
a public water supply well south of the Grumman Property in 1949.  Between 1949 and 1962 
neutralized chromic acid wastes were dried in settling ponds and shipped off-site for 
disposal.   

The approximately 17-acre OCC / RUCO site began operations in 1945 and included handling 
and storing natural rubber latex.  Plasticizers and polyvinyl chloride were produced at the 
OCC / RUCO site in 1950 and between 1956 and 1976, respectively.  Manufacturing 
processes wastes (including glycols, alcohols, tetrachloroethene [PCE], methanol, and 
organic acids) and non-contact cooling water were disposed of through sand sumps at the 
OCC / RUCO site between 1951 and 1975.  The OCC / RUCO site was placed on the National 
Priorities List (NPL) in 1984 (CERCLIS No. NYD002920312).   

In 1976, trichlorethene (TCE) was detected in a Grumman Property-owned supply well and a 
BWD off-line well located south of the Grumman Property.  Based on the Chronological 
Record of the Bureau of Water Pollution Control prepared by the Nassau County Department 
Of Health and dated 1977 (1977 NCDOH CR), the New York State Health Department 
(NYSHD) set 50 ppb as “the maximum permissible level for any single contaminant” and 
100 ppb as “the total for a combination of the contaminants involved.”  The NYSDEC did not 
agree with the NYSHD and required federal, state and local action “to reduce the risk factors 
associated with chemical contamination to an absolute minimum.”  The NYSHD “organic 
chemical limits” were not promulgated, but served as a guidance values.   

In 1983, the NYSDEC added the Grumman Property to the Registry of Inactive Hazardous 
Waste Disposal Sites (RIHWDS) as a Class 2a site.  In 1986 the BWD outlined the VOC-plume 
emanating from the Grumman Property (VOC-Plume) based on groundwater information 
from the Nassau County Department of Public Works (NCDPW) and the USGS.  The 
Grumman Property was re-classified by the NYSDEC in 1987 as a Class 2 site.   

The BWD implemented a VOC treatment system in 1987 to remediate the groundwater and 
bring monitoring well(s) back into service (funded by Grumman).  Subsequently, the BWD 
implemented VOC removal systems to treat the groundwater in advance of VOC-impacted 
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groundwater reaching two additional BWD facilities (supply wells).  One remediation system 
was funded by Grumman and one remediation system was funded by the U.S. Navy.   

Grumman entered into a consent order with the NYSDEC on October 25, 1990 to address 
the groundwater contamination (also Grumman Property soil).  An RI conduced at the 
Grumman Property between 1991 and 1994 included installation and sampling of 43 
monitoring wells and an RI conducted between 1991 and 1993 at the NWIRP included 
installation and sampling of 18 monitoring wells.  Based on a remedial investigation / 
feasibility study (RI / FS) conducted by Grumman between 1989 and 1994, the Grumman 
Property and NWIRP were identified as the source of the VOC-Plume.  As reported in the 
September 1994 G & M RIR, based on the USGS study that began in 1985, the VOC-Plume 
“beneath and extending southward from the Grumman, U.S. Navy, and OCC / RUCO Polymer 
Corporations sites” was approximately 5,700 feet wide, 12,000 feet long and greater than 
500 feet thick.   

The OU2 program was developed through the RI / FS to investigate and remediate the on 
and off-site groundwater impacts.  An on-site groundwater containment and treatment 
(ONCT) system was installed in the southern portions of the Grumman Property and NWIRP 
in November 1997 and became fully operational in September 1998.  Baseline groundwater 
quality data was obtained in May 1997.  The ONCT system for VOC-impacted groundwater 
includes four groundwater pumping wells (three extraction wells [ONCT-4, ONCT-2 and 
ONCT-3] and one production well [GP-1]), two treatment facilities consisting of air stripping 
towers, and two sets of recharge basins.  The groundwater is pumped, treated and 
discharged into the aquifer via recharge basins.   

Based on the Proposed Remedial Action Plan (PRAP) prepared by the NYSDEC for OU2 and 
dated October 2000 (October 2000 NYSDEC OU2 PRAP), the groundwater plume totaled 
approximately 2,000 acres in area and was greater than 500 feet deep.  The NYSDEC issued 
a Record of Decision (ROD) for OU2 in March 2001, stating that the OU2 remedy will 
continue operating until the NYSDEC makes a determination that remediation is no longer 
required.  As per the ROD, the U.S. Navy installed a remediation system to address the 
groundwater impacts in the GM-38 area (in the vicinity of Arthur Avenue and Broadway in 
Bethpage, New York).  The groundwater is pumped via extraction wells to a treatment 
system.  The OU2 monitoring well network has been sampled quarterly since the system 
was fully operational (the record search included a review of quarterly groundwater 
monitoring data between 1999 and 2011 [details are provided in the Section 3.1).   

Effective July 4, 2005, the NYSDEC and NGC executed an Order on Consent (CO; Index 
Number W1-0018-04-01) for implementation of a groundwater pump-and-treat system IRM 
for OU3.  The groundwater IRM for OU3 consists of groundwater extraction via four remedial 
wells, groundwater treatment via air stripping to reduce VOCs (including Freon-22™), 
groundwater filtration to remove oxidized metals, and groundwater return to the aquifer via 
a recharge basin.  A vapor phase treatment system reduces the concentrations of VOCs in 
the air stripper off-gas prior to discharge into the atmosphere.  The OU3 groundwater IRM 
monitoring well network has been sampled periodically since the system was operational on 
July 21, 2009 (the record search included a review of quarterly groundwater monitoring date 
between 2009 and 2011 [details are provided in the Section 3.1).   
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3.2.3. Freon™ Use  

Freon™ Use 

Based on the December 1986 RGH IAS, halogenated solvent wastes accumulated within 
Plants 03 and 10 at NWIRP Bethpage.  The drums stored at Plants 03 and 10 contained 
“freon”.  Filled drums were then relocated to the Main Drum Marshalling Area, which was 
located inside a building in the Salvage Storage Area, Site 9.  Trichloroethane, methylene 
chloride, perchloroethylene, trichloroethylene, and “all freons” were classified as “Type 4” 
waste.  Based on Table 6-4 of the December 1986 RGH IAS, approximately 80,000 gallons of 
Type 4 waste was handled by the Main Drum Marshalling Area between 1982 and 1985.   

Halliburton summarized the December 1986 RGH IAS as follows: 

 The former drum marshalling area at the NWIRP was identified as an area that “may 
pose a threat to human health or the environment”.   

 From the early 1950s, drummed waste was stored on a cinder-covered surface over a 
cesspool field located east of Plant No. 3.  In 1978, the collection and marshalling 
point was relocated south of the original unpaved area to a concrete pad (with no 
cover or berms).  The drummed waste storage area was re-located to the Drum 
Marshalling Facility in 1982, within the Salvage Storage Area and a cover was added 
in 1983.  The drums were taken off-site for treatment or disposal.   

 No leaks or spills were reported.   

 The area identified as “Site 1” is underlain by an abandoned septic drainage system.   

 
Additionally, Registration Sheets dated 1988 and included in the New York State Site 
Registry Delisting Petition for the Headquarters Complex prepared by D & B and dated 
March 1995 (March 1995 D & B Headquarters Complex SRDP) indicated that “Plant 111 
stored freon…at one indoor location…”  Based on the Application for a Toxic or Hazardous 
Materials Storage Facility Permit dated June 1988, approximately 360 gallons of “Freon 11, 
12, 22 (Gas)” were stored within storage areas at the Headquarters Complex.   

Based on the April 1993 D & B Hangar 7 SRDP, an inspection of Hangar 7 on February 26, 
1993 identified a 30-gallon drum refrigerant (trichloromonofluoromethane [Freon-11™]) in 
the Mechanical Equipment Room # 2.  Based on the March 1995 D & B Headquarters 
Complex SRDP, the following were identified at the Headquarters Complex sometime 
between 1960 and 1995: 

 Flammable Chemical Storage Cabinets – containing “small quantities” of “freon”; 

 Thermodynamics Lab – utilizing “freon” as the working fluid for the manufacture of 
thermal control devices; 

 Stock Room – storing dichlorodifluoromethane (Freon-12™); 

 90 Day Storage Building (with secondary containment) –storing “freon”; 
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 Assembly and Fabrication Shop – Receiving Area (Temporary Storage) – storing 
“freon” and Freon-12™; 

 Shop Area – storing “freon” in flammable chemical cabinets; 

 Basement (Original Section) – storing 30 gallon drums containing Freon-11™; and 

 First Floor (Original Section) – storing toner (“1,1, Dichlorol-Fluoroethane” [Freon-
132™]). 

 
Based on the New York State Site Registry Delisting Petition for Plants 4 and 25 prepared by 
D & B and dated September 1995 (September 1995 D & B Plants 4 and 25 SRDP), the 
following were identified at Plants 4 and 25 sometime between 1950 and 1995: 

 Boiler Room – containing 200-pound drums of Freon-11™ and an additional 30-gallon 
drum of Freon-11™; and  

 Plant 5, Department 161 Stock Room – storing trichlorotrifluoroethane (Freon-113™). 

 
Freon-22™ 

Based on the documents reviewed during the records search (Section 3.1), the following is a 
summary of available Freon-22™ analytical data obtained from groundwater samples 
collected within the Site, Park and surrounding area: 

 In 2001 Freon-22™ was detected as a TIC, at a concentration greater than the 
NYSDEC Class GA SGV at monitoring well GM21I, which is located immediately south 
of a former recharge basin in the southern portion of the Grumman property.  
Monitoring well GM-21I is located at a distance greater than 4,500 feet southwest of 
the Site (cross-gradient of the OU3 / Study Area VOC-Plume).   

 In 2005 Freon-22™ was identified as a TIC, at a concentration greater than the 
NYSDEC Class GA SGV at monitoring well CAMW4, which located immediately south 
and down-gradient of the Site.   

 Between 2004 and 2006 Freon-22™ was identified at a concentration greater than 
the NYSDEC Class GA SGV in the following groundwater sampling locations within 
OU3: 

- B-43E (approximately 100 feet west and cross-gradient of the Site) 

- BCPMW-6-1 (approximately 450 feet south and down-gradient of the of the 
Site) 

- BCPMW-7-1 (approximately 550 feet south-southeast and down-gradient of the 
Site) 

- CAMW4 (immediately south and down-gradient of the Site) 

- VP-6 (approximately 500 feet south-southeast and down-gradient of the Site) 

- VP-7 (approximately 550 feet south-southeast and down-gradient of the Site) 
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- VP-8 (approximately 550 feet south-southeast and down-gradient of the Site) 

- VP-11 (approximately 450 feet southwest and cross-gradient of the Site) 

- VP-12 (approximately 500 feet south and down-gradient of the Site) 

- VP-13 (approximately 450 feet south-southeast and down-gradient of the Site) 

- VP-14 (approximately 400 feet south and down-gradient of the Site) 

- VP-14A (approximately 400 feet south and down-gradient of the Site) 

- VP-23A (approximately 75 feet south-southwest and down- and cross-gradient 
of the Site) 

- VP-35 (approximately 50 feet south-southwest and down- and cross-gradient 
of the Site) 

 
 Between 2006 and 2009 Freon-22™ was identified at a concentration greater than 

the NYSDEC Class GA SGV in the following groundwater sampling locations down-
gradient of OU3 and within the OU3 / Study Area VOC-Plume (eastern portion of the 
OU2 VOC-Plume).  The groundwater sampling depths are indicated in parenthesis and 
are with respect to land surface. 

- VP-100 (75-85) 

- VP-116 (194) – As detailed in Section 3.1, a segment of VOC-impacted 
groundwater was identified between VPBs VP-111 and VP-119 at depths of 100 
and 330 feet bls.  ARCADIS concluded this shallower segment of the VOC-
impacted groundwater was “not consistent with the depth of the Study Area 
VOC-impacted groundwater originating” from the Park (OU3 / Study Area VOC-
Plume reached depths greater than 330 feet bls in the area between VPBs VP-
111 and VP-119) and therefore not related to the Park.   

 
 In June 2008, Freon-22™ was identified at a concentration greater than the NYSDEC 

Class GA SGV in the following groundwater sampling location within OU2: 

- VP-115 (greater than 2,000 feet southwest and cross-gradient of the Site) 

 Depth: 242 feet bls; 

 Depth: 402 feet bls; 

 Depth: 442 feet bls; and 

 Depth: 482 feet bls. 
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 In 2009, Freon-22™ was identified at a concentration greater than the NYSDEC Class 
GA SGV in the following groundwater sampling locations within OU3: 

- WSP-5 (groundwater IRM treatment system influent Water Sampling Port-5) 

- RW-3 (groundwater IRM treatment system remedial / recovery well) 

- RW-4 (groundwater IRM treatment system remedial / recovery well) 

- B24MW-3 (approximately 900 feet southwest and cross-gradient of the Site) 

- BCPMW-4-1 (approximately 600 feet southwest and cross-gradient of the Site) 

- BCPMW-6-1 (approximately 450 feet south and down-gradient of the of the 
Site) 

 
 In 2009, Freon-22™ was identified at a concentration greater than the NYSDEC Class 

GA SGV in the following groundwater sampling location down-gradient of OU3 and 
within the OU3 / Study Area VOC-Plume (eastern portion of the OU2 VOC-Plume): MW-
203-1.   

 In 2010, Freon-22™ was identified at a concentration greater than the NYSDEC Class 
GA SGV in the following groundwater sampling locations within OU3: 

- WSP-5 (groundwater IRM treatment system influent Water Sampling Port-5) 

- RW-3 (groundwater IRM treatment system remedial / recovery well) 

- RW-4 (groundwater IRM treatment system remedial / recovery well) 

- BCPMW-6-1 (approximately 450 feet south and down-gradient of the of the 
Site) 

- BCPMW-7-1 (approximately 550 feet south-southeast and down-gradient of the 
Site) 

 
 In 2010, Freon-22™ was identified at a concentration greater than the NYSDEC Class 

GA SGV in the following groundwater sampling location down-gradient of OU3 and 
within the OU3 / Study Area VOC-Plume (eastern portion of the OU2 Plume): MW-203-
1.   

 Freon-22™ was detected a concentration greater than the laboratory detection limit 
(MDL, CRDL, IDL, RL, etc.) and less than the NYSDEC Class GA SGV in the following 
groundwater sampling locations within OU2 (general location and collection date are 
provided in parenthesis): 

- VP-34 (northwest [up- and cross-gradient] of the Site; 2004 through 2006) 

- VP-36 (west [cross-gradient] of the Site; 2004 through 2006) 

- VP-107 (down-gradient of OU3; 2006 through 2009) 

- VP-105 (down-gradient of OU3; 2006 through 2009) 

- VP-108 (down-gradient of OU3; 2006 through 2009) 
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- MW-108-1 (down-gradient of OU3; 2006 through 2009) 

- VP-100, excluding the 75 to 85 feet bls sampling interval (down-gradient of 
OU3; 2006 through 2009) 

- MW-100-3 (down-gradient of OU3; 2006 through 2009) 

- MW-109-3 (down-gradient of OU3; 2006 through 2009) 

- VP-102 (down-gradient of OU3; 2006 through 2009) 

- VP-109 (down-gradient of OU3; 2006 through 2009) 

- VP-110 (down-gradient of OU3; 2006 through 2009) 

- GM-15D2 (within OU2, in the southeastern portion of the Grumman property, 
southwest and cross-gradient of the Site; 2006 through 2009) 

- VP-118 (down-gradient of OU3; 2006 through 2009) 

- Well 1 (within OU2, in the southwestern portion of the NGC property; 
southwest and cross-gradient of the Site; 2006) 

- Well 18 (within OU2, in the southern portion of the Grumman property, 
southwest and cross-gradient of the Site; 2006, 2010 and 2011) 

- Well 19 (within OU2, in the southeastern portion of the Grumman property, 
southwest and cross-gradient of the Site; 2006 and 2010) 

- GM13D (within OU2, in the east-central portion of the Grumman property, 
southwest and cross-gradient of the Site; 2011) 

- GM15D (within OU2, in the southeast portion of the Grumman property, 
southwest and cross-gradient of the Site; 2011) 

- GM35D2 (within OU2, south of the Grumman property, southwest and cross-
gradient of the Site; 2006 and 2011) 

- GM34D (within OU2, south of the Grumman property, southwest and cross-
gradient of the Site; 2006 and 2010) 

- GM34D2 (within OU2, south of the Grumman property, southwest and cross-
gradient of the Site; 2010) 

- GM73D2 (within OU2, in the southwestern portion of the Grumman property, 
southwest and cross-gradient of the Site; 2011) 

- GM74D2 (within OU2, in the southeastern portion of the Grumman property, 
southwest and cross-gradient of the Site; 2011) 

- RW-2 (groundwater IRM treatment system remedial / recovery well; 2009 and 
2010) 

- RW-3 (groundwater IRM treatment system remedial / recovery well; July 2009) 

- BCPMW-4-2 (approximately 600 feet southwest and cross-gradient of the Site; 
2009) 
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- BCPMW-7-1 (approximately 550 feet south-southeast and down-gradient of the 
Site; 2009) 

- BCPMW-4-1 (approximately 600 feet southwest and cross-gradient of the Site; 
2010) 

- MW-202-1 (down-gradient of OU3; 2010) 

 
3.2.4. VOC-Plumes 

As of September 1994, the OU2 VOC-Plume “beneath and extending southward from the 
Grumman, U.S. Navy, and OCC / RUCO Polymer Corporations sites” was approximately 
12,000 feet long, 5,700 feet wide and greater than 500 feet thick.  Subsequently, the OU2 
groundwater plume totaled approximately 2,000 acres in area and was greater than 500 
feet deep (as of October 2000).  As of February 2011, the maximum extent of the OU2 VOC-
Plume was approximately 3.5 miles in length, 1.6 miles in width, 790 feet in depth, and 430 
feet in thickness.   

The OU3 VOC-Plume was identified extending across the Park (located within the northeast 
portion of the OU2 VOC-Plume).  Also, the OU3 / Study Area VOC-Plume was identified in the 
eastern portion of the OU2 VOC-Plume and south and southeast of the OU3 (hydraulically 
down-gradient of the Park and Sycamore Avenue).  As of February 2008, the OU3 VOC-
Plume was approximately 1,200 feet in width and at a maximum depth of 150 feet bls.  
Based on groundwater investigations conducted between June 2006 and July 2009, the OU3 
/ Study Area VOC-Plume was approximately 8,300 feet in length, 2,100 feet in width, 670 
feet bls in depth, and 430 feet in thickness (as of February 2011).   

3.3. FREON-22™ SUB-PLUME 

In a letter dated May 26, 2010, the NYSDEC indicated that a “review of groundwater 
analytical data shows that Freon-22 groundwater contamination has been identified as a 
sub-plume within the overall OU 3 Grumman groundwater contamination plume.”  The 
Freon-22™ groundwater sub-plume was identified in the eastern portion of the Park and 
delineated within the OU3 boundary.  Freon-22™ was identified in the sub-plume at 
concentrations ranging between 10 ppb and 290 ppb and as of February 2008, extended 
over an average width of approximately 250 feet.   

Freon-22™ was detected at the highest concentrations in the groundwater samples 
collected from the southeast portion of OU3.  Freon-22™ detections in groundwater down-
gradient of OU3 and within the OU2 VOC-Plume were sporadic and irregularly distributed.  
The detected concentrations of Freon-22™ in groundwater down-gradient of OU3 and within 
the OU2 VOC-Plume are relatively insignificant compared to the total VOC concentrations in 
groundwater down-gradient of OU3 and within the OU2 VOC-Plume.  Based on the analytical 
data, the Freon-22™ sub-plume is limited to the OU3 boundary.   
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4.0 REMEDIAL INVESTIGATION WORK PLAN 

In an effort to delineate the nature and extent of the Freon-22™ groundwater sub-plume 
and soil vapor impact(s), we propose conducting an RI.  This RIWP has been prepared to 
meet the requirements specified in Chapter 3 - Site Characterization and Remedial 
Investigation of the NYSDEC DER-10.  The RI will be conducted with NYSDEC oversight and 
has the following goals: 

1) Define the nature and extent of contamination; 

2) Identify the source(s) of the contamination; 

3) Assess the impact of the contamination on public health and the 
environment; and 

4) Provide information to support the development of a proposed remedy 
to address the contamination or the determination that cleanup is not 
necessary. 

 
4.1. OBJECTIVES 

The specific RI objectives identified in NYSDEC DER-10, and their statuses (achieved [based 
on information obtained from the records search] or requires investigation), are provided 
below: 

Objective 1 

Delineate the areal and vertical extent of Freon-22™ in groundwater and soil vapor at 
and/or emanating from the Site. 

STATUS:  Information regarding the areal and vertical extent of the Freon-22™ groundwater 
sub-plume and soil vapor impacts was obtained from the records search and summarized in 
Section 3.0 – Records Search of this RIWP.  A significant volume of data from many sampling 
and monitoring points is available showing historic impacts and ongoing monitoring results.  
Accordingly, additional data collection is not considered necessary for delineation.  Existing 
data will be compiled as necessary to document delineation within the RI report.   Should 
data gaps be identified, a modification to the RI Work Plan will be proposed to NYSDEC. 

Objective 2 

Determine the surface and subsurface characteristics of the Site, including topography, 
geology and hydrogeology. 

STATUS:  Site surface and subsurface characteristic information was obtained from the 
records search and information is provided in Section 2.0 - Site and Area Description of this 
RIWP.  Objective 2 has been achieved.  This information will be reiterated in the RI report. 
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Objective 3 

Identify the source(s) of contamination to the extent possible, the migration pathway(s) and 
actual or potential receptor(s) of Freon-22™ on or through air, soil, bedrock, sediment, 
groundwater, surface water, utilities, and structures at a contaminated site, without regard 
to property boundaries. 

STATUS:  The NYSDEC has concluded that the former Town of Oyster Bay ice rinks were the 
source of the Freon-22™ groundwater and soil vapor impacts.  A further review of available 
data will be conducted as part of the RI to evaluate this conclusion.  No additional data 
collection is considered necessary, with the exception of available periodic monitoring 
reports.  Should data gaps be identified, a modification to the RI Work Plan will be proposed 
to NYSDEC. 

Objective 4 

If necessary, collect and evaluate data necessary for a fish and wildlife resource impact 
analysis (FWRIA) to determine actual and potential adverse impact(s) to fish and wildlife 
resources. 

STATUS:  Based on the available data, nature of the site and scope of the Project, an FWRIA 
is not necessary.   

Objective 5 

Collect and evaluate data necessary to evaluate the actual and potential threat(s) to public 
health and the environment, including an evaluation of current and future potential public 
health exposure pathway(s) and potential impact(s) to biota. 

STATUS:  Data collection for Objective 5 has been achieved through previous OU3- and VOC-
Plume investigations.  Evaluation of the actual and potential threats to public health and the 
environment will be included in the RI report. 

Objective 6 

Collect the data necessary to evaluate any release to groundwater and soil vapor and 
develop remedial alternative(s) to address the release. 

STATUS:  Data collection for Objective 6 has been achieved through previous OU3- and VOC-
Plume investigations. No additional data collection is anticipated, with the exception of 
available periodic monitoring reports.  Should data gaps be identified, a modification to the 
RI Work Plan will be proposed to NYSDEC. 

Objective 7 

Identify removal, treatment, containment or other interim remedial measures (IRM) as 
necessary to remove, treat or contain any source area(s) identified and prevent, mitigate or 
remedy environmental damage or human exposure to contaminants during remedial 
alternatives analysis.   
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STATUS:  The OU3 groundwater and soil vapor IRMs have been operational since 2009 and 
2008 respectively, to mitigate the migration of from the OU3 boundary.  According to 
NYSDEC, both systems are effectively controlling migration of VOCs, including Freon-22™, 
from the Park Area.  Therefore, Objective 7 is not applicable and additional IRMs are not 
necessary.   

4.2. SCOPE OF WORK 

The RI Scope of Work has been developed in accordance with Chapter 2 and Chapter 3 of 
the NYSDEC DER-10.   

Given the availability of data and the status of various RI objectives summarized in Section 
4.1 above, the RI Scope of Work will be limited to the following tasks: 

 Site visit to identify any changes to site or vicinity; 

 Further compilation of available groundwater and soil vapor data; 

 Comparison of data to applicable SCGs; 

 Qualitative exposure assessment; 

 Development of recommendations regarding additional investigation and/or 
remediation, if necessary; and 

 Preparation of RI report. 

 
4.2.1. Quality Assurance / Quality Control  

Given that no samples are proposed to be collected as part of the RI, Quality Assurance and 
Quality Control (QA/QC) will be limited to review of data quality for sampling work conducted 
by others and various historic reports.  Any concerns with data quality will be identified in 
the RI report. 

4.2.2. IDW Disposal 

Given that no samples are proposed to be collected as part of the RI, no investigation 
derived waste is anticipated. 

4.2.3. HASP and CAMP 

A Health and Safety Plan (HSP) is included herein as Appendix A.  Given that no sampling or 
subsurface investigation activity is contemplated for the RI, there is no need for a 
Community Air Monitoring Plan. 

4.2.4. RI Report 

Following completion of the RI outlined above, an RI report will be prepared consistent 
with NYSDEC DER-10 requirements. 



 
 
 
 
 
 
 
 

 
 

Page 41 of 41 

5.0 RI SCHEDULE AND PROJECT PERSONNEL 

5.1. RI SCHEDULE 

The proposed RI schedule is provided below. 

Task Schedule 
Submit RIWP and Draft RIWP Fact Sheet to NYSDEC  0 days 
Receipt of Final Fact Sheet from NYSDEC  30 days 
Provide Final Fact Sheet to Site Contact List and Place Final Fact 
Sheet and RIR in Document Repository 

10 days 

Public Comment Period  30 days 
Submit Certificate of Mailing to NYSDEC  10 days 
NYSDEC and NYSDOH Review of RIWP  30 days 
NYSDEC and NYSDOH Approval of RIWP  0 days 
Place NYSDEC-Approved RIWP in Document Repository  1 day 
Conduct Remedial Investigation (RI) Field Work  10 days 
Compile Data and Prepare Remedial Investigation Report (RIR)  60 days 
RIR Review by Town Personnel and Attorneys  10 days 
Submit RIR and Draft Fact Sheet to NYSDEC  1 day 
Receipt of Final Fact Sheet from NYSDEC  30 days 
Provide Final Fact Sheet to Site Contact List and Place Final Fact 
Sheet and RIWP in Document Repository  

10 days 

Public Comment Period  30 days 
Submit Certificate of Mailing to NYSDEC  10 days 
NYSDEC and NYSDOH Review of RI  60 days 
NYSDEC and NYSDOH Approval of RI  0 days 

 
 
 
5.2. PROJECT PERSONNEL 

A list of the names, contact information and roles of the principal personnel who will 
participate in the investigation are provided in the Health and Safety Plan included as 
Appendix A 

6.0 CITIZEN PARTICIPATION ACTIVITIES 

A Citizen Participation Plan (CPP) has been prepared for the project and submitted to 
NYSDEC for approval.  A copy of the CPP is included herein as Appendix B 



 
 
 
 
 
 
 
 

 
 

 
 

 

 

 

 

FIGURES 







 
 
 
 
 
 
 
 

 
 

 

 

 

 

APPENDIX A 

 

HEALTH AND SAFETY PLAN 



 

 New York State Department of Environmental 
Conservation Brownfield Cleanup Program 

 
 
 

REMEDIAL INVESTIGATION WORK PLAN 
HEALTH AND SAFETY PLAN 

 
Bethpage Community Park Ice Rink Area 

Town of Oyster Bay 
Stewart Avenue 

Bethpage, Nassau, New York 
 

NYSDEC Site No. C130212 
 

 
 

November 15, 2012 
 
 
 
 
 

 
 

Prepared for: 

Town of Oyster Bay 
Department of Public Works 

150 Miller Place 
Syosset, New York 11791 

Prepared by: 

Holzmacher, McLendon & Murrell, P.C. 
175 Pinelawn Road, Suite 308 

Melville, New York 11747 

                                        



  

1 

REMEDIAL INVESTIGATION HEALTH AND SAFETY PLAN 
BETHPAGE COMMUNITY PARK ICE RINK AREA 

TOWN OF OYSTER BAY 
BETHPAGE, NASSAU COUNTY, NEW YORK 

NYSDEC SITE NO. C130212 
 

NOVEMBER 2012 
 

TABLE OF CONTENTS 

1.0 PURPOSE ............................................................................................................ 3 

2.0 SITE CONDITIONS ................................................................................................ 4 

2.1 Proposed Field Activities ................................................................................... 4 

3.0 PERSONAL SAFETY .............................................................................................. 5 

3.1 Training and Medical Surveillance ..................................................................... 6 

3.2 Health and Safety Manager ............................................................................... 6 

3.3 Site Health and Safety Officer ........................................................................... 6 

4.0 LEVELS OF PROTECTION ...................................................................................... 7 

4.1 Level A Protection ............................................................................................ 7 

4.1.1 Personal Protective Equipment ................................................................... 8 

4.1.2 Criteria for Selection .................................................................................. 8 

4.1.3 Limiting Criteria ......................................................................................... 9 

4.1.4 Minimum Decontamination Procedure ......................................................... 9 

4.2 Level B Protection .......................................................................................... 10 

4.2.1 Personal Protective Equipment ................................................................. 10 

4.2.2 Criteria for Selection ................................................................................ 10 

4.2.3 Limiting Criteria ....................................................................................... 11 

4.2.4 Minimum Decontamination Procedures ..................................................... 12 

4.3 Level C Protection .......................................................................................... 12 

4.3.2 Criteria for Selection ................................................................................ 13 

4.3.3 Limiting Criteria ....................................................................................... 13 

4.3.4 Minimum Decontamination Procedures ..................................................... 14 

4.4 Level D Protection .......................................................................................... 14 

4.4.1 Personal Protective Equipment ................................................................. 14 

4.4.2 Criteria for Selection ................................................................................ 15 



  

2 

4.4.3 Limiting Criteria ....................................................................................... 15 

4.4.4 Minimum Decontamination Procedure ....................................................... 15 

4.5 Duration of Work Period .................................................................................. 15 

5.0 DETERMINATION OF THE SITE-SPECIAL LEVEL OF HAZARD ................................... 16 

6.0 DESIGNATED WORK ZONES ............................................................................... 19 

7.0 DECONTAMINATION STATIONS ........................................................................... 19 

8.0 SITE ACCESS CONTROL ...................................................................................... 20 

9.0 PERSONAL HYGIENE .......................................................................................... 20 

10.0 CONTINGENCY PLAN .......................................................................................... 21 

10.1 Emergency Medical Care and Treatment ...................................................... 21 

10.2 Off-Site Emergency Medical Care ................................................................. 22 

10.3 Personnel Accidents .................................................................................... 22 

10.4 Personnel Exposure ..................................................................................... 22 

10.4.1 Weather .................................................................................................. 23 

10.4.2 Heat Stress .............................................................................................. 24 

10.4.3 Cold Stress .............................................................................................. 25 

10.5 Fire ............................................................................................................ 26 

11.0 SUMMARY ......................................................................................................... 27 

 
 
 

APPENDICES 

Appendix A ................................................ Health and Safety Plan Acknowledgment Form 

Appendix B ....................................................................... Emergency Contact Information 

Appendix C .............................................................................................. Route to Hospital 

 



  

3 

REMEDIAL INVESTIGATION HEALTH AND SAFETY PLAN 
 

Bethpage Community Park Ice Rink Area 
Bethpage, Nassau County, New York 

NYSDEC Site No.: C130212 
          

1.0 PURPOSE 

 

The purpose of this Health and Safety Plan (HASP) is to establish protocols for protecting Holzmacher, 

McLendon & Murrell, P.C. (H2M) and other on-site and off-site personnel from incidents that may 

arise while performing field activities during the Remedial Investigation (RI) to be conducted at the 

Bethpage Community Park Ice Rink Area in Bethpage, New York. This HASP has been prepared in 

accordance with the United States Environmental Protection Agency (US EPA) document, 

"Emergency and Remedial Response Division's Standard Operating Safety Guides", November 1984.  

The plan establishes personnel protection standards, mandatory operations procedures, and provides 

contingencies for situations that may arise while field work is being conducted at the site.  All H2M 

field personnel will be required to abide by the procedures set forth in this HASP.  

 

Personnel performing the environmental field work involving chemical substances may encounter 

conditions that are unsafe or potentially unsafe.  In addition to the potential risks associated with the 

physical, chemical, biological and toxicological properties of the material(s) which may be 

encountered, other types of hazards (i.e., electricity, water, temperature, heavy equipment, falling 

objects, loss of balance, tripping, etc.) can have an adverse effect on the health and safety of personnel.  

It is important that personnel protective equipment (PPE) and safety requirements be appropriate to 

protect against potential and/or known hazards.  PPE will be selected based on the type(s), 

concentration(s), and routes of personnel exposure from hazardous substances at a site.  In situations 

where the type of materials and possibilities of contact are unknown or the potential hazards are not 

clearly identifiable, a more subjective (but conservative) determination will be made of the PPE 

required for initial safety. 

 

Adherence to this HASP will minimize the possibility that personnel at the site or the surrounding 

community will be injured or exposed to site-related contaminants during field activities. 
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2.0 SITE CONDITIONS 

 

The Bethpage Community Park Ice Rink Area is located in Bethpage, New York, west of Stewart 

Avenue.  The site is located within the Town of Oyster Bay in Nassau County.  The Ice Rink Area is 

located within Bethpage Community Park.  The park includes a pool, skating rink, baseball field, 

tennis courts, children’s play areas and parking.  The entire site is approximately 18 acres in size and is 

currently owned by the Town of Oyster Bay.   

 

Prior to being donated to the Town of Oyster Bay, the subject site was owned by Grumman Aircraft 

Engineering Corporation, a predecessor to Northrop Grumman Corporation.  According to NYSDEC 

and reports prepared on behalf of Northrop Grumman Corporation1

 

, Grumman utilized the property for 

waste disposal purposes including industrial wastewater treatment sludge, spent paint operations rags 

and possibly used oil.  In addition, the site was utilized by Grumman for fire training, which included 

ignition of waste oil and jet fuel. 

Ownership of the site was transferred to the Town of Oyster Bay in 1962, after which the Town 

constructed the present-day Park.  The site was activity utilized by the community until 2002, when the 

Park was partially closed due to the identification of PCB and metals impacts above state guideline 

concentrations in surface soils.  A portion of the Park was renovated following a soil remediation IRM.  

Portions of the site (including the ball field) remain closed to this day, pending remediation. 

 

2.1 Proposed Field Activities 

 

The field work will consist primarily of visual inspection to verify site conditions.  Subsurface 

investigation activity is not anticipated.  However, in order to account for the possibility of follow-up 

activity that may warrant subsurface investigation, this HASP will address surface soil sampling, 

drilling of soil borings, subsurface soil sampling and installation of monitoring wells, developing and 

sampling of these monitoring wells and field surveying of well locations and elevations.  The primary 

site related contaminants of concern, based on prior sampling results, are volatile organic compounds 

                                                 
1 Dvirka and Bartilucci, December 2003, Town of Oyster Bay Bethpage Community Park Investigation Sampling 
Program – Field Report. 
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(VOCs), semi-volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs) and heavy 

metals, including hexavalent chromium, and cyanide.  The routes of potential exposure for field 

personnel undergoing these activities include inhalation, ingestion and adsorption through dermal 

contact.  At the work site, the most probable route of exposure, if any, is via the inhalation or dermal 

contact of these contaminants of concern from soils or groundwater and adsorption through dermal 

contact.  All proposed work will be completed using Level D PPE.  Should subsurface investigation 

activity be conducted, ambient air will be monitored using a photoionization detector (PID) and a 

Miniram particulate/dust monitor which will be utilized during any intrusive activities.  If 5 ppm or 

more of the above referenced contaminants are detected during the work, PPE will be immediately 

upgraded to EPA Level C (air purifying respirators). 

 

3.0 PERSONAL SAFETY 

 

Personnel involved in field operations must often make complex decisions regarding safety.  To make 

these decisions correctly requires more than elementary knowledge.  For example, selecting the most 

effective PPE requires not only expertise in the technical areas of respirators, protective clothing, air 

monitoring, physical stress, etc., but also experience and professional judgment.  Only competent, 

qualified personnel having the technical judgment to evaluate a particular situation and determine the 

appropriate safety requirements will perform field investigations at the site.  These individuals, 

through a combination of professional education, on-the-job experience, specialized training, and 

continual study, have the expertise to make sound decisions.  In addition, each individual must sign an 

appendix to the Health and Safety Plan, indicating they have read and understood its contents (included 

in HASP Appendix A). 
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3.1 Training and Medical Surveillance 

 

All personnel involved in field work will be trained to carry out their designated field operations.  

Training will be provided in the use of all equipment, including respiratory protection apparatus and 

protective clothing; safety practices and procedures; general safety requirements; and hazard 

recognition and evaluation.  Each individual involved with the field work must provide documentation 

of training and medical surveillance, as per 29 CFR 1910.120.  A copy of the documentation must be 

maintained at the job site for the duration of the project. 

 

3.2 Health and Safety Manager  

 
The Health and Safety Manager shall be responsible for overall implementation and coordination of 

the Health and Safety Program for field personnel at the site.  Responsibilities include providing 

adequate staffing, materials, equipment, and time needed to safely accomplish the tasks under the site 

investigation.  The Health and Safety Manager is also responsible for taking appropriate corrective 

actions when unsafe acts or practices arise.  The Health and Safety Manager for this investigation 

project is Philip J. Schade, P.E. of H2M. 

 

3.3 Site Health and Safety Officer  

 
A designated individual will perform the function of the project Site Health and Safety Officer 

(SHSO).  Smita Day, P.E. will serve as the Site Health and Safety Officer during the site work.  At all 

times the Site Health and Safety Officer will report directly to the Health and Safety Manager.  As a 

minimum, the Site Health and Safety Officer will be responsible for the following: 

1. Conducting and documenting daily site safety briefings for field personnel. 

2. Assuring that all personnel protective equipment is available and properly utilized by 
all field personnel at the site. 

3. Assuring that all personnel are familiar with standard operating safety procedures and 
additional instructions contained in the Health and Safety Plan. 

4. Assuring that all personnel are aware of the hazards associated with the field 
operations. 

5. Inspecting and documenting the site for hazards before field operations. 



  

7 

6. Conducting daily work area inspections to determine the effectiveness of the site 
HASP and identify and correct unsafe conditions in the responsible work area.  Daily 
inspections and corrective actions taken shall be documented on daily inspection 
forms. 

7. Determining personal protection levels including clothing and equipment for personnel 
and periodic inspection of protective clothing and equipment. 

8. If necessary, monitoring of site conditions prior to initiation of field activities, and at 
various intervals during on-going operations as deemed necessary for any changes in 
site hazard conditions.  (Monitoring parameters include, but are not limited to, volatile 
organic contaminant levels in the atmosphere, chemical hazard information, and 
weather conditions.) 

9. Executing decontamination procedures, if necessary. 

10. Monitoring the work parties for signs of stress such as cold exposure, heat stress, or 
fatigue. 

11. Prepare reports pertaining to incidents resulting in physical injuries or exposure to 
hazardous materials. 

 

4.0 LEVELS OF PROTECTION 

 

Anyone entering the investigation site must be protected against potential hazards.  The purpose of the 

personal protective clothing and equipment is to minimize exposure to hazards while working on site.  

Careful selection and use of adequate PPE should protect the respiratory system, skin, eyes, face, 

hands, feet, head, body and hearing of all personnel. 

 

The appropriate level of protection is determined prior to the initial entry on site based on available 

information and preliminary monitoring of the site.  Subsequent information may warrant changes in 

the original level selected.  Appropriate equipment to protect personnel against exposure to known or 

anticipated chemical hazards has been divided into four categories according to the degree of 

protection afforded. 

 

4.1 Level A Protection 

 

The highest degree of protection is used in a Level A situation.  It should be worn when the highest 

available level of respiratory, skin and eye protection is needed.  This level of protection is placed in 
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effect when there is no historic information about the site and it is assumed that the worst possible 

conditions exist. 

 

 4.1.1 Personal Protective Equipment 

a. Pressure demand, self-contained breathing apparatus approved by the National 

Institute of Occupational Safety and Health (NIOSH). 

b. Fully encapsulating chemical-resistant suit. 

c. Coveralls*. 

d. Long cotton underwear*. 

e. Gloves (inner and outer), chemical-resistant. 

f. Boots, chemical-resistant, steel toe and shank. (Depending on suit construction, worn 

over or under suit boot.) 

g. Hard hat* (under suit). 

h. Disposable protective suit, gloves and boots* (worn over fully-encapsulating suit). 

i. Two-way radio communications (intrinsically safe). 

*Optional 

 4.1.2 Criteria for Selection 

Meeting any of the criteria listed below warrants use of Level A protection: 

a. The chemical substance(s) has been identified and requires the highest level of 

protection for skin, eyes and the respiratory system based on: 

 (1) Measured (or potential for) high concentrations of atmospheric vapors, gases, 

or particulates; or 
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 (2) Site operations and work functions involving high potential for splash, 

immersion, or exposure to unexpected vapors, gases, or particulates. 

b. Extremely hazardous substances are known or suspected to be present and skin contact 

is possible. 

c. The potential exists for contact with substances that destroy skin. 

d. Operations must be conducted in confined, poorly ventilated areas until the absence of 

hazards requiring Level A protection is demonstrated. 

e. An oxygen deficient atmosphere where the oxygen level is less than 19.5 percent (%) 

by volume as measured with an oxygen meter.  This condition, existing alone, could 

result in a downgrade to EPA Level B PPE. 

f. Total atmospheric readings on photoionization detector indicate readings above 500 

parts per million (ppm) of calibration gas equivalents (cge) of unidentified substances. 

 4.1.3 Limiting Criteria 

a. Fully encapsulating suit material must be compatible with the substances involved. 

 4.1.4 Minimum Decontamination Procedure 

Station 1:  Segregated equipment drop. 

Station 2:  Outer garment, boots and gloves wash and rinse. 

Station 3:  Outer boot and glove removal. 

Station 4:  Tank change. 

Station 5:  Boots, gloves and outer garment removal. 

Station 6: SCBA removal. 

Station 7:  Field wash. 
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4.2 Level B Protection 

 

Level B protection will be used by all personnel entering confined spaces and/or if the conditions 

outlined in Section 4.2.2 are encountered. 

 

 4.2.1 Personal Protective Equipment 

a. Pressure-demand, self-contained breathing apparatus or cascade supplied air system 

(NIOSH approved). 

b. Chemical-resistant clothing (coveralls and long-sleeved jacket; coveralls, hooded, one 

or two-piece chemical-splash suit; disposable chemical-resistant coveralls). 

c. Coveralls.* 

d. Gloves (outer), chemical-resistant. 

e. Gloves (inner), chemical-resistant. 

f. Boots, chemical-resistant, steel toe and shank. 

g. Boots (outer), chemical resistant (disposable*). 

h. Hard hat (face shield*). 

i. Two-way radio communications (intrinsically safe). 

*Optional 

  

 4.2.2 Criteria for Selection 

  

Meeting any one of these criteria warrants use of Level B protection: 
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a. The type(s) and atmospheric concentration(s) of toxic substances have been identified 

and require the highest level of respiratory protection, but a lower level of skin and eye 

protection than is required with Level A.  These would be atmospheres: 

 (1) With concentrations immediately dangerous to life and health (IDLH); or 

 (2) Exceeding limits of protection afforded by a full-face, air-purifying mask; or 

 (3) Containing substances for which air-purifying canisters do not exist or have 

low removal efficiency; and/or 

 (4) Containing substances requiring air-supplied equipment, but substances and/or 

concentrations do not represent a serious skin hazard. 

b. The atmosphere contains less than 19.5 percent oxygen. 

c. Site operations make it highly unlikely that the small, unprotected area of the head or 

neck will be contacted by splashes of extremely hazardous substances. 

d. Total atmospheric concentrations in the breathing zone of unidentified vapors or gases 

range from 50 ppm to 500 ppm (calibration gas equivalence units) on monitoring 

instruments, and vapors are not suspected of containing high levels of chemicals toxic 

to skin. 

  

 4.2.3 Limiting Criteria 

a. Use only when the vapor or gases present are not suspected of containing high 

concentrations of chemicals that are harmful to skin or capable of being absorbed 

through skin contact. 

b. Use only when it is highly unlikely that the work being done will generate high 

concentrations of vapors, gases, or particulates or splashes of material that will affect 

exposed skin. 
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 4.2.4 Minimum Decontamination Procedures 

Station 1: Equipment drop. 

Station 2: Outer garment, boots and gloves wash and rinse. 

Station 3: Outer boot and glove removal. 

Station 4: Tank change. 

Station 5: Boot, gloves and outer glove removal. 

Station 6: SCBA removal. 

Station 7: Field wash. 

 

4.3 Level C Protection 

 

Level C protection will be used by all personnel if the conditions outline in Section 4.3.2 are 

encountered. 

4.3.1 Personal Protective Equipment 

a. Full-face, air purifying, canister-equipped respirator (NIOSH approved). 

b. Chemical-resistant clothing (coveralls; hooded, two-piece chemical splash suits; 

chemical-resistant hood and apron; disposable chemical-resistant coveralls). 

c. Coveralls.* 

d. Gloves (outer), chemical-resistant. 

e. Gloves (inner), chemical resistant 

f. Boots, steel toe and shank. 

g. Boots cover (outer), chemical-resistant (disposable*). 

h. Hard hat (face shield*). 

i. Escape mask*. 
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j. Two-way radio communications (intrinsically safe). 

*Optional 

 

4.3.2 Criteria for Selection 

 
Meeting all of these criteria permits use of Level C Protection: 

a. Measured air concentrations of identified substances will be reduced by the respirator 

to, at or below the substance's exposure limit, and the concentration is within the 

service limit of the canister. 

b. Atmospheric contaminant concentrations do not exceed IDLH levels. 

c. Atmospheric contaminants, liquid splashes, or other direct contact will not adversely 

affect the small area of skin left unprotected by chemical-resistant clothing. 

d. Job functions have been determined not to require self-contained breathing apparatus. 

e. Total vapor readings register between 5 ppm cge and 50 ppm cge above background on 

instruments. 

f. Air will be monitored periodically. 

g. Cartridges are available and are approved by NIOSH and MSHA for the specific 

chemical(s) encountered. 

 

 4.3.3 Limiting Criteria 

a. Atmospheric concentration of chemicals must not exceed IDLH levels. 

b. The atmosphere must contain at least 19.5 percent oxygen. 

c. Must have sufficient information available regarding specific compounds, and their 

concentrations, likely to be encountered. 
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4.3.4 Minimum Decontamination Procedures 

Station 1:  Equipment drop. 

Station 2:  Outer boot and glove removal. 

Station 3:  Canister or mask change. 

Station 4:  Boots, gloves and outer garment removal. 

Station 5:  Face piece removal. 

Station 6:  Field wash. 

  

4.4 Level D Protection 

 

Level D protection has been selected for personnel for this project except during confined space 

entries.  Should conditions change, re-evaluation of personnel protection will be conducted. 

 

 4.4.1 Personal Protective Equipment 

a. General work clothes or coveralls. 

b. Gloves*. 

c. Boots/shoes, leather or chemical-resistant, steel toe and shank. 

d. Boots (outer), chemical/resistant (disposable)*. 

e. Safety glasses or chemical splash goggles*. 

f. Hard hat (face shield*). 

g. Escape mask*. 

*Optional 
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4.4.2 Criteria for Selection 

 

Meeting any of these criteria allows use of Level D protection: 

a. No hazardous air pollutants have been measured. 

b. Work functions preclude splashes, immersion, or potential for unexpected inhalation 

of any chemicals. 

c. Extensive information on suspected hazards/risks are known. 

 

 4.4.3 Limiting Criteria 

a. The atmosphere must contain at least 20.9 percent oxygen. 

 

 4.4.4 Minimum Decontamination Procedure 

Station 1:  Equipment drop. 

Station 2:  Hand and face wash. 

 

4.5 Duration of Work Per iod 

 

The anticipated duration of the work period will be established prior to daily activities.  The work will 

only be performed during daylight hours.  Other factors that affect the length of time personnel may 

work include: 

a. Air supply consumption (SCBA assisted work); 

b. Suit/ensemble, air purifying chemical cartridge, permeation and penetration by 

chemical contaminants; and 

c. Ambient temperature and weather conditions. 
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5.0 DETERMINATION OF THE SITE-SPECIAL LEVEL OF HAZARD 

 
Categories of personnel protection required depend on the degree of hazard and probability of 

exposure by a route of entry into the body.  For this site, the most probable potential route of entry is 

via inhalation of vapors and/or dust, and potentially by dermal adsorption of contaminates released 

from field activities.  The site-specific chemical contaminants of greatest concern are volatile organic 

compounds, PCBs and heavy metals (including hexavalent chromium),  

 

It has been determined that the appropriate level of protection for the site is Level D, the minimal level 

of protection.  Synthetic gloves with low permeability to liquids and Tyvek suits will be used by all 

personnel in contact with on-site soil or water to prevent dermal contact.   

 

The determination of Level D protection is based on the fact that field work will be performed in open, 

well-ventilated areas and that the potential for accidents and injuries due to obstructions caused by 

and/or magnified by the use of level A, B, or C protection (i.e., slip/trip hazards) is greater than the 

potential for problems associated with potential exposure from contaminants using level D protection.  

Level C protection will be used if ambient air monitoring results warrant a protective equipment 

upgrade (above Level D conditions).  The Site Health and Safety Officer will be responsible for 

requesting an upgrade in the level of personnel protection.  The final decision will be made by the 

Health and Safety Manager in conjunction with the Project Manager and the appropriate regulatory 

authorities. 

 

A PID and Miniram particulate/dust monitor will be used to monitor air quality throughout the course 

of field work.  If necessary (based upon field equipment readings), the work zone will be evacuated and 

consideration will be given to upgrading the level of protection.  An upgrade to the appropriate level of 

protection for field personnel will be required before re-entering the work zone if hazardous conditions 

persist. 

 

In addition to potential chemical hazards, there also exists potentially greater physical hazards 

associated with the field investigation activities.  Due to the nature of the field investigation, heavy 

equipment including drilling rigs may be utilized on the job site.  Therefore, all personnel should 

always be aware of vehicular traffic while working at the facility.  Further, hard hats and steel-toed 



  

17 

safety boots must be worn at all times around heavy equipment.  All work must be performed in strict 

accordance with OSHA regulations.   

 

5.1 Community Air  Monitor ing Plan 

 

Given the scope of work for this RI, community air monitoring is not required.  However, should field 

investigation activity be revised to include subsurface investigation techniques, the following plan will 

be employed.   

 

Due to the proximity of nearby residences, real time air monitoring for volatile organic compounds and 

particulate levels at the perimeter of the work area is necessary.  A Community Air Monitoring Plan 

will be implemented with the following provisions: 

 

5.1.1 Frequency of Monitoring 

 

All suspected contaminants of concern must be monitored at the downwind perimeter of the work area 

daily at 2 hour intervals.  If total vapor or particulate levels exceed 5 ppm above background, work 

activities must be halted and monitoring continued under the provisions of an Emission Response Plan.  

All readings must be recorded and be available for State (DEC and DOH) personnel to review. 

 

5.1.2 Emission Response Plan 

 

If the ambient air concentration of organic vapors or particulates exceeds 5 ppm above background at 

the perimeter of the work area, activities will be halted and monitoring continued.  If the level 

decreases below 5 ppm above background, work activities can resume but more frequent intervals of 

monitoring, as directed by the Site Health and Safety Officer, must be conducted.  If the levels are 

greater than 5 ppm over background but less than 25 ppm over background at the perimeter of the work 

area, activities can resume provided: 

 

• the vapor level 200 feet downwind of the work area or half the distance to the nearest 

residential or commercial structure, whichever is less, is below 5 ppm over background, and 
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• more frequent intervals of monitoring, as directed by the Site Health and Safety Officer, are 

conducted. 

 

If the vapor level is above 25 ppm at the perimeter of the work area, activities must be shutdown.  

When work shutdown occurs, downwind air monitoring as directed by the Health and Safety Officer 

will be implemented to ensure that vapor emission does not impact the nearest residential or 

commercial structure at levels exceeding those specified in the Major Vapor Emission section. 

 

5.1.3 Major Vapor Emission 

 

If any levels greater than 5 ppm over background are identified 200 feet downwind from the work area 

or half the distance to the nearest residential or commercial property, whichever is less, all work 

activities must be halted. 

 

If, following the cessation of the work activities, or as the result of an emergency, levels persist above 

5 ppm above background 200 feet downwind or half the distance to the nearest residential or 

commercial property from the work area, then the air quality must be monitored within 20 feet of the 

perimeter of the nearest residential or commercial structures (20 Foot Zone). 

 

If efforts to abate the emission source are unsuccessful and if the following levels persist for more than 

30 minutes in the 20 Foot Zone, then the Major Vapor Emission Response Plan shall automatically be 

placed into effect; 

  

• if vapor levels are approaching 5 ppm above background. 

 

However, the Major Vapor Emission Response Plan shall be immediately placed into effect if organic 

vapor levels are greater than 10 ppm above background. 

 

5.1.4 Major Vapor Emission Response Plan 

 

 Upon activation, the following activities will be undertaken: 
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1. Appropriate Emergency Response Contacts, as listed in the Health and Safety Plan of 

the Work Plan, will be contacted. 

 

2. The local police authorities will immediately be contacted by the Health and Safety 

Officer and advised of the situation. 

 

3. Frequent air monitoring will be conducted at 30 minute intervals within the 20 Foot 

Zone.  If two successive readings below action levels are measured, air monitoring may 

be halted or modified by the Health and Safety Officer. 

 

6.0 DESIGNATED WORK ZONES 

 
Work zones will be determined prior to commencement of a specific field activity.  An area large 

enough to encompass the activity will be delineated as the work zone.  Only qualified field personnel 

involved in the field activity, with the proper PPE, will be allowed into the designated work zone.  

Within the work zone, ambient air quality will be periodically monitored using a PID and Miniram 

particulate/dust monitor to determine any changes from background air quality.  If subsequent 

measurements suggest a significant change in air quality (greater than 5 ppm), the work area will be 

immediately evacuated.  An upgrade to the appropriate level of PPE for field personnel will be required 

before re-entering the work zone. 

 

7.0 DECONTAMINATION STATIONS 

 
If necessary, decontamination stations will be located in fixed areas to be used for the cleaning of all 

heavy equipment, vehicles, tools and supplies required for the completion of field operations. 

Personnel decontamination procedures for the appropriate levels of protection are described in Section 

4.0. 

 

All drilling equipment (rigs, augers, etc.) will be steam cleaned between each soil boring and well 

installation.  The staged decontamination area will be located at the northeast corner of the facility 

property.  All decontamination procedures will take place in this area. 
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8.0 SITE ACCESS CONTROL 

 
Appropriate traffic controls and barricades will used in areas of vehicular and pedestrian traffic.  Local 

requirements for traffic control will be adhered to (e.g., obtaining appropriate permits, and provisions 

for a flagman), as may be warranted. 

 

9.0 PERSONAL HYGIENE 

 
The following personal hygiene rules must be followed while performing work at the site: 

1. Eating, drinking, chewing gum or tobacco, smoking, or any other practice that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in the work area. 

2. Hands and face must be thoroughly washed upon leaving the work area and before eating, 

drinking, or any other activities. 

3. Whenever decontamination procedures for outer garments are in effect, the entire body should 

be thoroughly washed as soon as possible after the protective garment is removed. 

4. No excessive facial hair (i.e., beards), which interferes with a satisfactory fit of the 

mask-to-face seal, is allowed on personnel required to wear respiratory protective equipment. 

5. Contact with contaminated or suspected contaminated surfaces will be avoided.  Whenever 

possible, walking through puddles, mud and discolored surfaces; kneeling on ground; leaning, 

sitting, or placing equipment on drums, containers, vehicles, or the ground will be avoided. 

6. Medicine and alcohol can increase the effects from exposure to toxic chemicals.  Prescribed 

drugs will not be taken by personnel on site where the potential for absorption, inhalation, or 

ingestion of toxic substances exists unless specifically approved by a qualified physician.  

Alcoholic beverage intake will be prohibited during all on-site field operations. 



  

21 

 

10.0 CONTINGENCY PLAN 

 
Section 10.0 shall serve as the investigation Contingency Plan. It has been developed to identify 

precautionary measures, possible emergency conditions, and emergency procedures.  The plan shall be 

implemented by the Site Health and Safety Officer. 

 

10.1 Emergency Medical Care and Treatment 

 

This section addresses emergency medical care and treatment of field personnel, resulting from 

possible exposures to toxic substances and injuries due to accidents.  The following items will be 

included in emergency care provisions: 

a. Name, address and telephone number of the nearest medical treatment facility will be 

conspicuously posted.  Directions for locating the facility, plus the travel time, will be readily 

available (see Appendix C). 

b. Names and telephone numbers of ambulance service, police and fire departments, and 

procedures for obtaining these services will be conspicuously posted (see Appendix B). 

c. Procedure for prompt notification of the H2M Site Health and Safety Officer. 

d. Emergency eyewash fountains and first aid equipment will be readily available on site and 

located in an area known to all personnel. 

e. Specific procedures for handling personnel with excessive exposure to chemicals or 

contaminated soil or water. 

f. Readily available dry-chemical fire extinguisher. 
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10.2 Off-Site Emergency Medical Care 

 

The Site Health and Safety Officer shall pre-arrange for access to emergency medical care services at a 

convenient and readily accessible medical facility and establish emergency routes.  The Site Health 

and Safety Officer shall establish emergency communications with emergency response services. 

 

10.3 Personnel Accidents 

 

Bodily injuries which occur as a result of an accident during the operation at the site will be handled in 

the following manner: 

a. First aid equipment will be available on site for minor injuries.  If the injuries are not 

considered minor, proceed to the next step. 

b. The local first aid squad rescue unit, a paramedic unit, the local hospital and the Site Health and 

Safety Officer shall be notified of the nature of the emergency. 

c. The injured employee shall be transported by the local emergency vehicle to the local hospital. 

d. A written report shall be prepared by the Site Health and Safety Officer detailing the events and 

actions taken during the emergency within 24 hours of the accident. 

 

10.4 Personnel Exposure 

 

In the event that any person is splashed or otherwise excessively contaminated by chemicals, the 

following procedure will be undertaken: 

a. Disposable clothing contaminated with observable amounts of chemical residue is to be 

removed and replaced immediately. 

b. In the event of direct skin contact in Level D, the affected area is to be washed immediately 

with soap and water, or other solutions as directed by medical personnel. 
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c. The Site Health and Safety Officer or other individuals who hold a current first aid certificate 

will determine the immediate course of action to be undertaken.  This may involve using the first 

aid kit and/or eyewash stations. 

 

10.4.1 Weather 

 

Adverse weather conditions are an important consideration in planning and conducting site operations. 

Hot or cold weather can cause physical discomfort, loss of efficiency, and personal injury. Of 

particular importance is heat stress resulting when protective clothing decreases natural body 

ventilation. One or more of the following will help reduce heat stress: 

a. Provide plenty of liquids.  To replace body fluids (water and electrolytes) lost because of 

sweating, use a 0.1 percent salt water solution, more heavily salted foods, or commercial 

mixes.  The commercial mixes may be preferable for those employees on a low sodium diet. 

b. Provide cooling devices to aid natural body ventilation.  These devices, however, add weight, 

and their use should be balanced against worker efficiency.  Long cotton underwear help 

absorb moisture and protect the skin from direct contact with heat absorbing protective 

clothing. 

c. Install mobile showers and/or hose down facilities to reduce body temperature and cool 

protective clothing. 

d. In extremely hot weather, conduct operations in the early morning or evening. 

e. Ensure that adequate shelter is available to protect personnel against heat, cold, rain, snow, etc. 

f. In hot weather, rotate shifts of workers wearing impervious clothing. 
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10.4.2 Heat Stress 

 

If field operations are conducted in the warm summer months, heat related fatigue will be closely 

monitored.  Monitoring of personnel wearing impervious clothing should commence when the ambient 

temperature is 70 degrees Fahrenheit or above.  Frequency of monitoring should increase as the 

ambient temperature increases or as slow recovery rates are indicated.  When temperatures exceeds 85 

degrees Fahrenheit, workers should be monitored for heat stress after every work period.  The 

following screening mechanism will be used to monitor for heat stress: 

 

Heart rate (HR) will be periodically measured by the radial pulse for 30 seconds 

during a resting period.  The HR should not exceed 110 beats per minute.  If the 

HR is higher, the next work period should be shortened by 33 percent.  If the 

pulse rate is 100 beats per minute at the beginning of the next rest period, the 

following work cycle should be shortened by 33 percent. 

 

Heat-related illnesses range from heat fatigue to heat stroke, the most serious.  Heat stroke requires 

prompt treatment to prevent irreversible damage or death.  Protective clothing may have to be cut off.  

Less serious forms of heat stress require prompt attention or they may lead to a heat stroke.  Unless the 

victim is obviously contaminated, decontamination should be omitted or minimized and treatment 

begun immediately.  Heat-related problems can be categorized into: 

Heat Rash: Caused by continuous exposure to hot and humid air and aggravated by 

chafing clothes.  Decreases ability to tolerate heat as well as being a 

nuisance. 

Heat Cramps: Caused by profuse perspiration with inadequate fluid intake and 

chemical replacement (especially salts).  Signs:  muscle spasm and 

pain in the extremities and abdomen. 

Heat Exhaustion: Caused by increased stress on various organs to meet increased 

demands to cool the body.  Signs:  shallow breathing; pale, cool, moist 

skin; profuse sweating; dizziness and lassitude. 
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Heat Stroke

 

: The most severe form of heat stress.  The body must be cooled 

immediately to prevent severe injury and/or death.  Signs and 

symptoms are:  red, hot, dry skin; no perspiration; nausea; dizziness 

and confusion; strong, rapid pulse; coma. 

Some of the symptoms of heat stress are:  hot dry skin, fever, nausea, cramps, red or spotted skin, 

confusion, lightheadedness, delirium, rapid pulse, convulsions and unconsciousness.   

 

For workers suffering from heat stress, the following actions should be taken: 

1. Remove the victim to a cool area 

2. Loosen clothing 

3. Thoroughly soak the victim in cool water or apply cold compresses 

4. Call for medical assistance. 

 

10.4.3 Cold Stress 

 

If field operations are conducted in the cold winter months, cold stress will be monitored.  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 air with a wind of 15 miles per hour (mph) is equivalent in chilling 

effect to still air at -18 degrees Fahrenheit. 

 

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. 
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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 suddenly blanching or whitening of skin. 

Superficial Frostbite:  Skin has a waxy or white appearance and is firm to the touch, but tissue 

beneath is resilient. 

Deep Frostbite:  Tissues are cold, pale and solid; extremely serious injury. 

Hypothermia

10.5 Fire 

: Systemic hypothermia is caused by exposure to freezing or rapidly 

dropping temperatures.  Its symptoms are usually exhibited in five 

stages:  (1) shivering; (2) apathy, listlessness, sleepiness, and 

(sometimes) rapid cooling of the body temperature to less than 95 

degrees Fahrenheit; (3) unconsciousness, glassy stare, slow pulse and 

slow respiratory rate; (4) freezing of the extremities; and finally, (5) 

death. 

 

The telephone number to the local fire department will be posted along with other emergency numbers 

conspicuously on-site at all times. (see Appendix B).  In the event of a fire occurring at the site, the 

following actions will be undertaken by the Site Health and Safety Officer and the designated fire 

control personnel: 

 

a. Evacuate all unnecessary personnel from the area of the fire and site, if necessary. 

b. Contact the local fire and police departments informing them of the fire and any injuries if they 

have occurred. 

c. Contact the local hospital of the possibility of fire victims. 

d. Contact the Site Health and Safety Officer, Health and Safety Manager, and the H2M Project 

Manager. 
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11.0 SUMMARY 

 
The Health and Safety Plan establishes practices and procedures to be followed so that the welfare and 

safety of workers and the public are protected.  It is important that personal equipment and safety 

requirements be appropriate to protect against the potential or known hazards at a site.  Protective 

equipment will be based upon the type(s), concentration(s), and routes of personal exposure from 

substances at the site, as well as the potential for hazards due to heavy equipment use, vision 

impairment, weather, etc.  All site operation planning incorporates an analysis of the hazards involved 

and procedures for preventing or minimizing the risk to personnel.  The following summarizes the 

rules which must be obeyed: 

a. The Health and Safety Plan will be made available to all personnel doing field work on site.  

All personnel must sign this plan, indicating they have read and understood its terms. 

b. All personnel will be familiar with standard operating safety procedures and additional 

instructions contained in the Health and Safety Plan. 

c. All personnel going on site will be adequately trained and thoroughly briefed on anticipated 

hazards, equipment to be worn, safety practices to be followed, emergency procedures and 

communications. 

d. Any required respiratory protective devices and protective clothing will be worn by all 

personnel going into work areas. 

e. Prior to commencement of work activities, notification to local police, fire and potential rescue 

personnel will be made. 

 

 

 

 



H2M GROUP  

 

 

 

 

 

 

 

 

HASP APPENDIX A 

HEALTH AND SAFETY ACKNOWLEDGEMENT FORM 



  

 I have read the Health and Safety Plan (HASP) for the Remedial Investigation at the 

Bethpage Community Park Ice Rink Area, and I have reviewed and understand the potential 

hazards and the precautions/contingencies of each potential hazard. 

I agree to abide by the stipulations of this HASP and further agree to hold Holzmacher, 

McLendon & Murrell, P.C. harmless from, and indemnify against, any accidents which may 

occur as a result of activities in the site regardless of whether or not they were covered in the 

HASP. 

 

Name  Date  Name  Date 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 



 

 

 

 

 

 

 

 

 

HASP APPENDIX B 

EMERGENCY CONTACT INFORMATION 

 
 
 
 
 



 

 
EMERGENCY TELEPHONE NUMBERS 

HOSPITAL 
 
 North Shore Hospital-Central General  (516) 719-3000 
 888 Old Country Road 
 Plainview, New York  11803 
 
POLICE DEPARTMENT 
 
 Emergency     911 
 Non-emergency    (516) 573-6800 
 
FIRE DEPARTMENT 
 
 Emergency     911 
 
AMBULANCE 
  
 Emergency     911 
  
H2M GROUP      (631) 756-8000 
 
Project Manager     Philip J. Schade, P.E. (H2M) 
       Office: ext. 1623 
       Mobile: (631) 242-3785 
 
Health & Safety Officer    Philip J. Schade, P.E. (H2M) 

Office: ext. 1623 
       Mobile: (631) 242-3785 
 
Site Safety Officer     Smita Day (H2M) 

Office: ext. 1608 
       Mobile: (646) 247-9121 
 



 

 

 

 

 

 

 

 

HASP APPENDIX C 

 
ROUTE TO HOSPITAL 

 
 
 
 
 



 

 
 
 

 
Route to Hospital 
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CITIZEN PARTICIPATION PLAN 
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Citizen Participation Plan may be revised during the site’s investigation and cleanup process. 
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