
 

1520 Highland Avenue 
Cheshire, Connecticut 06410 
www.woodardcurran.com 

T 888.265.8969 
T 203.271.0379 
F 203.271.7952 

 
February 5, 2009 
 
Michelle Tipple 
Project Manager 
Division of Hazardous Waste Remediation, Region III 
New York State Department of Environmental Conservation 
21 South Putt Corners Road 
New Paltz, NY  12561 
 
Subject:  Soil Vapor Investigation 
  Hangar D, Westchester County Airport 
  White Plains, New York 
  Site #3-60-037 
    
Dear Ms. Tipple: 
 
On behalf of ExxonMobil Refining & Supply, Woodard & Curran coordinated a follow-up soil vapor 
sampling event for Hangar D, Bay 2 located at the Westchester Country Airport in White Plains, New 
York.  The follow-up sampling event was conducted to further investigate the potential for intrusion of 
chemicals of concern (COCs) from subsurface sources through the building slab to office portions of the 
hangar.  This work was conducted pursuant to the Vapor Intrusion Investigation Work Plan (Work Plan) 
dated September 30, 2005 and approved by the NYSDEC on October 5, 2005; and sequent soil vapor 
investigation reports of April 20, 2006, March 16, 2007, and June 25, 2008 (refer to Appendix A). 
 
Soil vapor sampling events were implemented in general accordance with the October 2006 NYSDOH 
Guidance for Evaluating Soil Vapor Intrusion in the State of New York (NYSDOH Guidance).  Field 
tasks were most recently conducted on December 19, 2008.  The COCs for the project (refer to Section 
3.1 of the Work Plan) are chlorinated solvents and their breakdown products, including: 1,1,1-
Trichloroethane (1,1,1-TCA), Tetrachloroethene (PCE), Trichloroethene (TCE), 1,1-Dichloroethane 
(1,1-DCA), 1,1-Dichloroethene (1,1-DCE), cis-1,2-Dichloroethene (cis-1,2-DCE), trans-1,2-
Dichloroethene (trans-1,2-DCE), Chloroethane and Vinyl Chloride. 
 
The NYSDEC is administering the Westchester County Airport Hangar D, Bay 2 Site under Article 27, 
Title 13 of the Environmental Conservation Law of the Sate of New York (“ECL”) entitled “Inactive 
Hazardous Waste Disposal Sites”.  This program addresses hazardous waste sites, including sites 
where the responsible parties have been completing the work with NYSDEC approval.  A Record of 
Decision (ROD) for the site was issued by the NYSDEC in March 2002 and subsequently a Remedial 
Design/Remedial Action Final Work Plan (RD/RA Work Plan) was issued by ExxonMobil in January 
2003.  As outlined in the ROD and RD/RA Work Plan, remedial efforts were implemented at the hangar 
including subsurface applications of potassium permanganate in April 2001, September 2004, and 
November/December 2008, and start-up of a Soil Vapor Extraction (SVE) system in February 2004.  A 
site location map is included as Figure 1 and a Site Plan is included as Figure 2. 
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Field Work and Documentation 
 
Building Survey and Product Inventory 
As indicated in the NYSDOH Draft Guidance, building surveys and product inventories were completed 
as provided in Appendix B.  A site location map and a building plan for Hangar D are included as 
Figures 1 and 2.   
 
The required building surveys and product inventories are designed to evaluate building conditions that 
could interfere with the collection of representative soil vapor samples.  The building surveys and 
product inventories were documented using the New York State Department of Health Indoor Air 
Quality Questionnaire and Building Inventory (Appendix B) and are summarized below. 
 

• The building construction is slab-on-grade. 

• The slab is considered to be intact; visible cracks in the area of the hangar where planes 
are located are patched periodically. 

• There is a water conduit that runs through the slab in the central part of the hangar.  
Electrical utilities are above-ground.  

• Pressure gradients through the building are affected if the large hangar door is opened or 
closed, which can happen a number of times per day.  

• A number of petroleum-based products are used and stored in the hangar and 
maintenance area.  

• Because hangar space is rented, a number of rooms and storage lockers are locked and 
inaccessible. 

• Cleaned employee clothing available on-site is reportedly laundered.  

• The maintenance (south) side of the office portion of the hangar was last painted and 
carpeted in 2006. 

 
Soil Vapor Sampling and Remedial System Operation 
A chronological summary of soil vapor investigations and remedial efforts conducted at Hangar D is 
presented in Appendix A.  Soil vapor samples from select vapor points used for a 1997 soil vapor 
survey (refer to Figure 2) were sampled in April 2005 with the SVE system operating.  Then during 
routine operation and maintenance visits for the SVE system, the system was off upon arrival for the 
November 2006 visit.  The blower had failed and could not be restarted.  Upon consultation with the 
NYSDOH, soil vapor samples were collected in November 2006 in the vicinity of the SVE system with 
the system off to support system remedial data, evaluate the effectiveness of remediation to date, and 
to augment the soil vapor investigation.  The SVE system was subsequently restarted.   
 
Results from the April 2005 and November 2006 sampling events are summarized in Table 2.  Tasks to 
implement the soil vapor sampling events are reported in more detail under cover dated March 16, 
2007. 
 
Sub-slab Soil Vapor Investigation 
Field tasks for the soil vapor investigation were conducted as follows:  
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 On February 21 and 22, 2006 with the SVE system operating;  
 On November 27 and 28, 2006 with the SVE system off;  
 On November 29, 2007 with the SVE system operating;  
 On March 28, 2008 with the SVE system operating; and  
 On December 19, 2008 with the SVE system operating.   

 
Samples were collected from the permanent sub-slab soil vapor probes SSV-1 and SSV-2 as located 
on Figure 2.  Installation of the sub-slab soil vapor probes (tubing extending two inches into the 
aggregate below the slab and sealed) and results from the February 2006 field event are reported 
under cover dated April 20, 2006.  Results from the November 2006 field event are reported under 
cover dated March 16, 2007.  Results from the November 2007 and March 2008 sampling events are 
reported under cover dated June 25, 2008.  Field notes from the December 2008 sampling event are 
included in Appendix B herein, and laboratory analytical reports are included in Appendix C.  A 
comparison of results from all sampling events is presented in Table 1. 
 
Indoor Air Samples 
On December 19, 2008, indoor air samples were collected over eight (8) hours from the office where 
sub-slab vapor probe SSV-1 is located, the reception desk near SSV-2, and the lounge near SSV-2 
(refer to Figure 2).  All samples were analyzed by Air Toxics of Folsom, California. 
 
Field notes are included in Appendix B and laboratory analytical reports are included in Appendix C.  
Results from the December 2008 sampling event are summarized on Table 3. 
 
Results 
 
Soil Vapor Sampling and Remedial System Operation 
The goal of the SVE system is remediation of impacted soils above the water table by forced ventilation 
and volatilization.  Soil vapor concentrations are a measure of the remedial effectiveness and progress 
of the system.  In comparing soil vapor results from the 1997 survey, prior to installation of the SVE 
system, to the November 2006 sampling event, after two and on half years of SVE system operation, 
soil vapor concentrations in November 2006 were generally two to three orders of magnitude lower than 
those measured in 1997. (Refer to Table 2 and Figure 2.) 
  
Sub-slab Soil Vapor Investigation 
For the December 2008 sampling event, 1,1,1-TCA, PCE and TCE were the only COCs detected in 
sub-slab soil vapor (refer to Table 1).  Method detection limits for non-detected COCs that have criteria 
assigned per NYSDOH Guidance were below the ‘No Further Action’ criteria. 
 
Indoor Air Samples 
For the December 2008 sampling event, method detection limits for all non-detected COCs that have 
criteria assigned per NYSDOH Guidance were below the ‘No Further Action’ criteria.  TCE was the only 
COC detected in indoor air samples (refer to Table 3) at concentrations of 0.3 and 0.64 micrograms per 
cubic meter (ųg/m3) in the vicinity of sub-slab vapor probe SSV-2 in the Lounge Area. 
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Outdoor Air Samples 
No outdoor air samples were collected during the December 2008 sampling event.  (Outdoor air 
samples were collected in 2007, refer to the June 25, 2008 soil vapor investigation report.) 
 
Conclusions 
 
In the hangar office area, only TCE in the Lounge Area was detected in indoor air samples at 
concentrations of 0.30 and 0.64 ųg/m3.  When compared to the corresponding sub-slab vapor 
concentration at SSV-2 of 3.4 ųg/m3, the indoor air concentrations were ‘likely due to indoor and/or 
outdoor sources rather than soil vapor intrusion’ per Matrix 1 of the NYSDOH Guidance.  With respect 
to potential exposure, the hangar and office area are not occupied continuously; rather they are 
occupied during normal business hours and/or infrequently by personnel in between flights and 
passengers awaiting take-off.  The sampling events are complicated by uncontrolled influences, such 
as random airport activity and public use of the facilities. 
 
It was noted that acetone, ethanol, and isopropyl alcohol, all chemicals not associated with project 
COCs, were detected at high concentrations in the December 2008 samples, consistent with the 
detections observed during the March 2008 sampling event. 
 
Operation of the SVE system will continue to promote soil remediation in accordance with the RD/RA 
Work Plan.  In parallel, sub-slab soil vapor quality in the hangar office area will be monitored for an 
additional sampling event around November 2009 (the same season as events in 2006, 2007, and 
2008) to further evaluate the concentration of PCE and TCE in sub-slab soil vapor. 
 
On behalf of ExxonMobil Refining & Supply, we again want to express our appreciation for the time and 
assistance offered by all parties during the implementation of this work.  Please contact the 
undersigned if we can respond to any questions or comments, or you require any additional 
information. 
 
Sincerely, 
 
Woodard & Curran 

 
Anne E. Proctor, PE 
Sr. Project Manager 
 
 
Enclosures: Table 1: Sub-slab Soil Vapor Sample Results 
  Table 2: Soil Vapor Sample Results 
  Table 3: Soil Vapor Sampling Event of 12/19/08 
 
  Figure 1: Site Location Map 
  Figure 2: Site Map 
 
  Appendix A: Chronology of Soil Vapor Investigations 
  Appendix B: Building Surveys and Product Inventories  
  Appendix C: Analytical Laboratory Report 
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Copy:   N. Walz – NYSDOH 
  M. Lamarre – ExxonMobil 
  M. Parletta – WCA 
  E. Faulkner – Landmark Aviation 
  N. Hastings – W&C 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 



Chloroethane <0.53 <0.53 <4.2 <0.42 <0.88 <4.2 <2.6 <4.2 <0.42 <0.52
1,1-Dichloroethane <0.81 <0.81 <6.5 <0.64 <1.4 <6.5 <4 <6.5 <0.64 <0.79

1,1-Dichloroethylene <0.79 <0.79 <6.3 <0.63 <1.3 <6.3 <4 <6.3 <0.63 <0.78
cis-1,2-Dichloroethylene <0.79 <0.79 <6.3 <0.63 <1.3 <6.3 <4 <6.3 <0.63 <0.78

trans-1,2-Dichloroethylene <0.79 <0.79 <6.3 <0.63 <1.3 <6.3 <4 <6.3 <0.63 <0.78
1,1,1-Trichloroethane <1.1 2.7 <8.7 <0.86 <1.8 3.2 J 2.9 J <8.7 <0.86 3.4
Tetrachloroethylene 1.3 J 11  <11 1.3 14 33  59  52 3.9 3.9

Trichloroethylene <1.1 9.1 <8.6 15 1.2 <8.6 7 <8.6 28 3.4
Vinyl chloride <0.51 <0.51 <4.1 0.039 J <0.086 <4.1 <2.6 <4.1 <0.040 <0.050

All results are in micrograms per cubic meter.
2008 Soil Vapor Samples were analyzed by Air Toxics.  All other samples analyzed by Accutest.
2008 Soil Vapor Samples were collected over 8 hours.  All other samples collected over 4 hours.
J = Estimated below the detection limit.  E = Estimated over the detection limit.
Detections are in bold type.

Mar-08 Dec-08

TABLE 1
Sub-slab Soil Vapor Sample Results
Hangar D, Westchester County Airport

Chemicals of Concern Feb-06 Nov-06
 Sample Point SSV-1

Nov-07 Dec-08
 Sample Point SSV-2

Mar-08Nov-06 Nov-07Feb-06
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TABLE 2
Soil Vapor Sample Results
Hangar D, Westchester County Airport

Jul-97 Dec-97 Apr-05 Jul-97 Dec-97 Apr-05 Jul-97 Dec-97 Apr-05 Jul-97 Dec-97 Apr-05
Chloroethane NA NA <4 NA NA <31 NA NA <3 NA NA <26
1,1-Dichloroethene <1,000 1,000 <6 <1,000 1,000 <47 <1,000 4,000 <4 <1,000 1,000 <39
1,1-Dichlororethane <1,000 26,000 <6 <1,000 41,000 <48 <1,000 54,000 <4 <1,000 100,000 <40
cis-1,2-Dichloroethene <1,000 1,000 <6 <1,000 <1,000 <47 <1,000 2,000 <4 <1,000 <1,000 <39
trans-1,2-Dichloroethene <1,000 <1,000 <6 <1,000 <1,000 <47 <1,000 <1,000 <4 <1,000 <1,000 <39
1,1,1-Trichloroethane <1,000 16,000 <8 <1,000 23,000 <65 <1,000 26,000 <5 <1,000 34,000 <54
Trichloroethene <1,000 <1,000 <8 <1,000 17,000 <64 <1,000 <1,000 <5 <1,000 1,000 <53
Tetrachloroethene <1,000 11,000 170 <1,000 17,000 510 <1,000 24,000 82 <1,000 41,000 920
Vinyl Chloride NA NA <4 NA NA <30 NA NA <3 NA NA <25

All results are in micrograms per cubic meter.
NA = Not Analyzed
1997 samples analyzed using a field gas chromatograph.  2005 samples analyzed by a contract laboratory using EPA Method T015.

Chemicals of Concern
VAPOR POINTS

VP-10VP-5 VP-9S VP-9D

Detections are in bold.
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TABLE 2 (continued)
Soil Vapor Sample Results
Hangar D, Westchester County Airport

Jul-97 Dec-97 Nov-06 Jul-97 Dec-97 Nov-06
Chloroethane NA NA <0.53 NA NA 7.1
1,1-Dichloroethene 26,000 24,000 40 <1,000 1,000 259
1,1-Dichlororethane <1,000 70,000 514 <1,000 100,000 2,270
cis-1,2-Dichloroethene 2,000 9,000 7.1 <1,000 <1,000 599
trans-1,2-Dichloroethene 2,000 1,000 0.59 <1,000 <1,000 14
1,1,1-Trichloroethane 42,000 22,000 339 <1,000 34,000 4,300
Trichloroethene <1,000 8,000 75.2 <1,000 1,000 747
Tetrachloroethene 2,000 112,000 1,840 <1,000 41,000 1,200
Vinyl Chloride NA NA 0.31 NA NA 0.56

Notes:
All results are in micrograms per cubic meter.
NA = Not Analyzed
1997 samples analyzed using a field gas chromatograph.  2006 samples analyzed by a contract laboratory using EPA Method T015.
Detections are in bold.

Chemicals of Concern
VAPOR POINTS

VP-1S VP-6
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TABLE 3
Soil Vapor Sampling Event of 12/19/08
Hangar D, West Chester County Airport

Chloroethane <0.53 <0.53 <0.47 <0.43 <0.88 <0.52
1,1-Dichloroethane <0.81 <0.81 <0.72 <0.66 <1.4 <0.79

1,1-Dichloroethylene <0.80 <0.80 <0.71 <0.65 <1.3 <0.78
cis-1,2-Dichloroethylene <0.80 <0.80 <0.71 <0.65 <1.3 <0.78

trans-1,2-Dichloroethylene <0.80 <0.80 <0.71 <0.65 <1.3 <0.78
1,1,1-Trichloroethane <1.1 <1.1 <0.98 <0.89 <1.8 3.4
Tetrachloroethylene <1.4 <1.4 <1.2 <1.1 14 3.9

Trichloroethylene <0.22 <0.22 0.30 0.64 1.2 3.4
Vinyl chloride <0.051 <0.051 <0.046 <0.042 <0.086 <0.050

All results are in micrograms per cubic meter.
(1) Air Samples were analyzed by Air Toxics Ltd.
Samples nominally collected over 8 hours in a 6 liter Summa canister and analyzed by EPA Method T015.
J = Estimated value below the detection limit.  E = Estimated value over the detection limit.
Detections are in bold type.

Dec-08

Chemicals of Concern

Dec-08 Dec-08

Indoor Air (1)

SSV-2A 
(Lounge)

SSV-1B Dup.
(Office)
Dec-08

SSV-1B 
(Office)

Soil Vapor (1)

Dec-08 Dec-08

SSV-2 
(Lounge)

SSV-1 
(Office)

SSV-2B
(Reception)
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1991 January Soil Gas Survey (Target Environmental Services)  
   - 19 locations at 2 feet deep 
   - Primary COCs: 1,1,1-TCA, PCE, 1,1-DCA and 1,1-DCE 
  
 April  Soil Vapor Extraction Pilot Test (Vapex Environmental Technologies) 
 
1997 July, Dec. Soil Vapor Probes VP-1 through VP-10 and vapor extraction wells VW-1 

and VW-2 were sampled in July and December (Xpert Design & 
Diagnostics) 

   - 17 locations at 1.5 to 9 feet deep 
   - Primary COCs: : 1,1,1-TCA, PCE, 1,1-DCA and 1,1-DCE 
 
2001 April Potassium Permanganate Applications in the vicinity of well MW-01 and 

MW-02 
 
2004 February  SVE System Start-up  
 September  Potassium Permanganate Applications in the vicinity of well MW-01 and 

MW-02 
 
2005 January  NYSDEC faxed November 16, 2004 letter from NYSDOH: 

- Expressed concern over suspending operation of the SVE system 
during Potassium Permanganate Application.   

- Requested sampling plan for review to evaluate the potential for vapor 
intrusion and subsequent human exposures within the office spaces 
based on review of historic data. 

 
 Response to Nov. 16, 2004 NYSDOH letter sent to NYSDEC: 

- Reason for suspending operation SVE system explained. 
- Migration pathways discussed: remedial efforts, groundwater flow, 

indoor sources 
 

February Draft Guidance for Evaluating Soil Vapor Intrusion in the State of New 
York posted on the NYSDOH website for public comment. 

 
March NYSDEC faxed February 8, 2005 letter from NYSDOH: 

- Cited 1997 vapor data as evidence of plume under slab 
- Concern over limited influence of the SVE system 
- Migration pathways discussed: VOCs in groundwater, coarse material 

under slab, measures to isolate indoor sources of VOCs during 
sampling 

- Requested Soil Vapor Investigation Plan for state review 
 

April Vapor samples were collected to update the 1997 vapor data and sub-
slab vapor pressure monitoring was expanded to update SVE operating 
parameters cited in the Feb. 8, 2005 NYDSOH letter. 

 
 ExxonMobil submitted comments on the Draft Guidance for Evaluating 

Soil Vapor Intrusion in the State of New York to the NYSDOH 
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 May Woodard & Curran submitted comments on the Draft Guidance for 

Evaluating Soil Vapor Intrusion in the State of New York to the NYSDOH 
 
June Response to Feb. 8, 2005 NYDSOH letter sent to NYSDEC: 
 Data from the April monitoring event provided:  

- Vapor concentrations have decreased 2-3 orders of magnitude since 
1997 

- SVE system radius of influence is upwards of 50 feet under actual 
operating conditions 

- Migration pathways discussed: remedial activities reiterated, sampling 
conducted specific to soil vapor 

 
 NYSDEC faxed June 23, 2005 letter from NYSDOH reiterating request for 

Soil Vapor Investigation Work Plan for state review 
- Problems with April event: samples not sub-slab, SVE system 

operating, not during the heating season, not at the office area, high 
analytical detection limits, not enough details (methods, tracer 
compounds, weather conditions) 

- Referenced Draft Guidance for Evaluating Soil vapor Intrusion in New 
York State 

- Levels of VOCs in soil vapor indicate the need to further evaluate 
vapor intrusion.  Options are to either conduct sampling and 
monitoring or provide a sub-slab depressurization system. 

 
July Meeting with NYSDEC, NYSDOH and ExxonMobil on July 19, 2005 
 
September  Submit Soil Vapor Investigation Work Plan dated Sept. 30, 2005 
 
October NYSDEC approves Sept. 2005 Work Plan incorporating NYSDOH 

comments in letter dated Oct. 5, 2005 
 

2006 February Install sub-slab soil vapor sampling probes (SSV-1 and SSV-2) and 
conduct sub-slab soil vapor sampling event on Feb. 21 and 22, 2006 

  Note: The SVE system was in operation. 
 
 April Issue soil vapor investigation report dated April 20, 2006 
  Receive comments from NYSDEC in electronic mail of April 24, 2006 
 
 May Respond to NYSDEC comments via electronic mail on May 4, 2006  

Proposed to conduct a second soil vapor sampling event. 
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November The SVE system was off upon arrival for the November monthly field visit.  
The blower had failed and needed to be replaced.  With the system off, 
soil vapor samples were collected in the vicinity of the SVE system area 
to support system remedial data. 

 
  Soil vapor sampling event, including sub-slab and soil vapor samples, 

conducted Nov. 27 and 28, 2006 
  Note: The SVE system was not in operation. 
  
2007 March Issue soil vapor investigation report dated March 16, 2007 
  Proposed to conduct a third soil vapor sampling event in November 2007. 
  SVE system restarted on March 23, 2007. 
 
 April Receive comments from NYSDEC of April 6, 2007 
 
 May Respond to NYSDEC comments on May 23, 2007 
 
 November Conference call between ExxonMobil, NYSDEC and NYSDOH to discuss 

the pending sampling event.  Following a pre-sampling product inventory 
on November 16, ExxonMobil agreed to conduct indoor and outdoor air 
sampling in conjunction with sub-slab soil vapor sampling, confirmed by 
electronic mail on November 25, 2007.  The NYSDOH responded on 
November 28, one day in advance of the sampling event that the indoor 
air samples needed to be collected over eight (8) hours and analyzed with 
a detection limit of 0.25 mcg/m3 for TCE and VC.  The sampling event 
proceeded with the summa canisters in-hand, ordered with 4-hour 
regulators, and the indoor air samples were sub-contracted to a lab that 
could meet the specified detection limit. 

 
  Soil vapor sampling event, including sub-slab vapor samples, indoor air 

and outdoor air, conducted Nov. 29, 2007 
    
2008 January Preliminary results from the November sampling event were provided in 

the Oct.-Dec. 2007 Progress Report.  The results were inconclusive and 
another sampling event was proposed with sub-slab vapor samples and 
indoor air samples collected over eight hours and to have all samples 
analyzed with the specified detection limit for TCE and VC. 

 
 February Receive comments from NYSDEC of February 1, 2008.  Respond to 

NYSDEC comments on February 6, 2008 confirming sampling plan. 
 
 March Soil vapor sampling event, including sub-slab vapor samples and indoor 

air, conducted March 28, 2008. 
 
 June Issue soil vapor investigation report dated June 25, 2008. 
  Proposed to conduct a vapor sampling event around November 2008. 
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 November Regular office personnel for the hangar operator, Landmark Aviation, 
moved out of Hangar D in November 2008.  Vapor sampling event 
schedule for December 2008 after the move.    

 
 December Vapor sampling event, including sub-slab vapor samples and indoor air, 

conducted December 19, 2008.  Hangar office area still occupied 
infrequently by passengers and flight crew members. 
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