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April 20, 2006 

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 #360037 
    

Dear Ms. Tipple: 

Woodard & Curran, on behalf of ExxonMobil Refining & Supply, completed a soil vapor 
intrusion investigation for Hangar D, Bay 2 located at the Westchester Country Airport in White 
Plains, New York.  The vapor intrusion investigation was completed at the request of the New 
York State Department of Health (NYSDOH) and the New York State Department of 
Environmental Conservation (NYSDEC) to investigate the potential for intrusion of site-related 
chemicals of concern from subsurface sources to office portions of the hangar through the 
building slab.  This work was proposed pursuant to correspondence between ExxonMobil and 
their consultant (Woodard & Curran) and the NYSDEC and the NYSDOH between November 
2004 and June 2005, a meeting of all parties at the NYSDEC offices in New Paltz, New York on 
July 19, 2005, and the Vapor Intrusion Investigation Work Plan (Work Plan) dated September 
30, 2005 that was approved by the NYSDEC on October 5, 2005, incorporating NYSDOH 
comments.   

The Work Plan was implemented in general accordance with the February 2005 NYSDOH Draft 
Guidance for Evaluating Soil Vapor Intrusion in the State of New York (NYSDOH Draft 
Guidance).  Field tasks for the soil vapor investigation were conducted on February 21 and 22, 
2006.  The primary chemicals of concern (COCs) for the project (refer to Section 3.1 of the 
Work Plan) were chlorinated solvents and their breakdown products, including: 1,1,1-
Trichloroethane, Tetrachloroethene, Trichloroethene, 1,1-Dichloroethane, 1,1-Dichloroethene, 
cis-1,2-Dichloroethene, trans-1,2-Dichloroethene, Chloroethane and Vinyl Chloride.  This report 
summarizes the field tasks conducted to implement the Work Plan and presents the results of the 
soil vapor investigation. 

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 



 
 

 

ExxonMobil Refining and Supply (206824) 2 Woodard & Curran 
WCA Soil Vapor Investigation Report.doc  April 20, 2006 

sites, including sites where the responsible parties have been completing the work with 
NYSDEC approval. 

Work Plan Implementation 

Field tasks for the soil vapor investigation were conducted on February 21 and 22, 2006.  On 
February 21, 2006, two permanent soil vapor probes were installed and a building survey was 
conducted.  On February 22, 2006, the sub-slab soil vapor samples were collected and a chemical 
survey was conducted to identify products in the hangar that could contain the COCs for the 
sampling program. 

Building Survey and Product Review 

As indicated in the NYSDOH Draft Guidance, a building survey and product inventory were 
completed as provided in Appendix A.  A site location map and a building plan for Hangar D are 
included as Figures 1 and 2.  

The building survey was completed to evaluate building conditions that could interfere with the 
collection of representative soil vapor samples.  The building survey was conducted using the 
New York State Department of Health Indoor Air Quality Questionnaire and Building Inventory 
(Appendix A).  Woodard & Curran interviewed Gonzalo Montoya of Landmark Aviation, 
supervisor for Hangar D1 Bay 2 and Hangar D3 which is also operated by Landmark Aviation, 
but not part of this study.  The survey is provided in Appendix A and summarized below. 

• The building construction is slab-on-grade. 

• The slab is considered to be intact; 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. 

• The maintenance (south) side of the office portion of the hangar was recently 
renovated.  The entire area was painted and recarpeted, and new office furniture was 
added.  More recently, new tenants have taken over some of the maintenance-side 
space.  Chemicals, airplane parts, and office supplies were being stored in one 
workshop.  An open stairwell from the workshop ascended into a crawl space, where 
supplies and boxes were stored.  Due to safety concerns, this area was not 
investigated. 

• Cleaned employee clothing was hanging in a large closet and staff did not know 
whether it had been dry cleaned or cleaned using a different method. 

• Pressure gradients through the building are affected if the large hangar door is opened 
or closed, which generally happens a number of times per day. 
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• A large number of petroleum-based products are used and stored in the hangar and 
maintenance area. 

• There were odors in the hangar that smelled of petroleum, turpentine and/or kerosene. 

Because a hanger escort was not able to join Woodard & Curran on February 21, the product 
inventory of the workshops in the hangar and in the office areas was conducted on February 22, 
2006.  Mr. Montoya, who had access to locked chemical cabinets, was to be the escort; however, 
he was not available on the appointed day.  Therefore, the chemical inventory is incomplete as a 
number of chemical storage lockers and an entire workshop were locked and inaccessible. 

The chemical inventory is included in Appendix A.  Numerous chemical products stored and 
used at the hangar, coupled with the presence of new carpeting, paint, furniture and laundry, 
provided several potential sources of COCs within the hangar building. 

Installation of Sampling Points 

Sampling point SSV-1 was installed in an office on the “maintenance” (south) side of the office 
space.  The office is the smallest room on the maintenance side.  The room is not currently 
occupied; however, some office equipment remains in the room.  In addition to this room, there 
is an additional larger office with two desks, three workshop areas, a bathroom and a hallway 
(clean uniform) closet.  There are two doors into the hangar from the hallway and one door to a 
stairwell and foyer area which exits to the outdoors. 

Sampling point SSV-2 was installed within a closet from the passenger/pilot (north) portion of 
the office space.  On the day of installation (February 21, 2006), one person (a pilot) used a 
lounge in the area for approximately one hour.  The desk outside of the lounge was staffed by 
one of two (rotating) customer service representatives throughout the day.  (As described in the 
Work Plan, the point was not installed in the lobby area due to concerns over damaging the 
marble floor tiles in this area.) 

The permanent sub-slab sampling points were installed in the two selected locations in 
accordance with the NYSDOH Draft Guidance and the soil vapor investigation Work Plan.  Each 
sampling point was installed by pulling back the floor carpeting and drilling a 3-inch diameter 
hole through the slab of the building and 2 inches into the sub-slab aggregate.  The building slab 
was approximately 4 inches thick, with a brown moist fine to medium grain sand as sub-base.  
Tubing was extended to the bottom of the hole and the annular space was backfilled with coarse 
sand.  A stainless steel fitting was attached to the tubing and cemented into the hole.  The 
sampling point was completed with a threaded cover installed flush to the floor slab and 
cemented into place. 

Sample Collection and Analysis 

Soil vapor samples were collected on February 22, 2006.  The outdoor temperature was 34˚F and 
the heating units were operational.  Air movement within the hangar shifted during the day, 
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depending on whether the hangar door was open or closed.  The air flow was qualitatively 
measured when the hangar door was closed, and showed that air was generally flowing into the 
building through doorways and toward ventilation system ductwork located in the vicinity of 
sampling points. 

Soil vapor samples were collected in Summa canisters equipped with pre-set flow meters.  Prior 
to collecting samples, the sample probes were purged of three times the volume of the sampling 
point.  Soil vapor from sampling point SSV-1 was collected for a period of 3.57 hours while soil 
vapor from sampling point SSV-2 was collected for a period of 6.85 hours.  (Sample durations 
were a function of the pre-set flow meters integral to the Summa canisters.)  Following 
collection, the canisters were transported to Accutest Laboratories of Dayton, New Jersey, an 
Environmental Laboratory Approval Program (ELAP) certified analytical laboratory. 

Results 
The laboratory analytical report for SSV-1 and SSV-2 is included in Appendix B.  Results for 
COCs are summarized on Table 1.  1,1,1-TCA and PCE were the only COCs detected in 
subsurface soil vapor, and were detected at concentrations below the most stringent soil vapor 
comparison values presented in the Draft Soil Vapor/Indoor Air Matrix 1 and Matrix 2 of the 
NYSDOH Draft Guidance.   

Detection limits for non-detect COCs were evaluated to confirm that they were appropriate for 
the investigation.  Surrogate concentrations, equal to one half the detection limit, were compared 
to NYSDOH sub-slab soil vapor comparison criteria.  Because sub-slab soil vapor comparison 
values are not available for 1,1-Dichloroethane, 1,1-Dichloroethene, cis-1,2-Dichloroethene, 
trans-1,2-Dichloroethene, Chloroethane and Vinyl Chloride, sub-slab comparison vapor values 
were identified and compared using the following two approaches: 

• SSV-1 and SSV-2 surrogate concentrations were compared to the most stringent soil 
vapor comparison value in Matrices 1 and 2 of the NYSDOH Draft Guidance. 

• SSV-1 and SSV-2 surrogate concentrations were also compared to soil vapor 
concentrations above which no indoor air impact over background would be anticipated 
to occur (refer to Section 3.2 of the NYSDOH Draft Guidance). 

Table 2 presents the comparison of detected and surrogate soil vapor concentrations to sub-slab 
soil vapor decision criteria.  While indoor air samples were not collected due to the potential for 
indoor sources of COCs, no sub-slab vapor concentrations exceeded chemical-specific ‘No 
Further Action’ levels or, if the chemical-specific levels were not available, concentrations met 
the most stringent ‘No Further Action’ level of 5 ug/m3. 
 
Table 3 presents the ‘background’ comparison, which can be used to screen the vapor intrusion 
pathway.  The ‘background’ sub-slab target vapor concentrations were derived as follows.  For 
non-detect indoor air ranges, one-half the detection limit was used as the surrogate indoor air 
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value.  This value was then multiplied by 20 to estimate the target sub-slab soil vapor 
concentration.  (An adjustment of 20 was used as it represents the lower of the two attenuation 
factors provided in Decision Matrices 1 and 2 of the NYSDOH Draft Guidance.) As shown on 
Table 3, no sub-slab vapor concentrations exceeded the target sub-slab vapor concentrations. 
 
Conclusions 
 
Only two of the nine identified COCs were detected in sub-slab soil vapor samples.  The 
concentrations of both of these COCs were below the ‘No Further Action’ target vapor 
concentrations identified in the NYSDOH Draft Guidance.  The detection limits of non-detect 
COCs were evaluated using two different methods and non-detect levels were also at ‘No Further 
Action’ levels.  As sampling conditions represented conservative, worst-case conditions (i.e., in 
the winter during the heating season with falling barometric pressure), Woodard & Curran 
concludes that no further action be proposed to address soil vapor intrusion to the subject office 
areas at this time. 
 
On behalf of ExxonMobil Refining & Supply, we again want to express our appreciation for the 
time and assistance offered by all parties during the development and implementation of this 
Work Plan and Report.  Please contact the undersigned if we can respond to any questions or 
comments, or you require any additional information. 
 
 
Sincerely, 

Woodard & Curran 

John W. O’Neill Denise Kmetzo 
Project Manager Senior Risk Assessor 

Enclosures: Figure 1: Site Location Map 
Figure 2: Soil Vapor Sample Locations 
Table 1: Soil Vapor Sample Results for Chemicals of Concern 
Table 2: Comparison of Sub-Slab Soil Vapor Results for Chemicals of Concern to 

Decision Matrix Values 
Table 3: Comparison of Sub-Slab Soil Vapor Results for Chemicals of Concern to 

Derived Comparison Values 
Appendix A: Indoor Air Quality Questionnaire and Building Inventory 
Appendix B: Analytical Laboratory Report 
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copy:   B. Callaghan – NYSDOH 
  S. Trifiletti – ExxonMobil 
  M. Parletta – WCA 
  N. Hastings, A. Proctor – Woodard & Curran 
 



FIGURE 1
SITE LOCUS

Hangar D, Westchester County Airport
White Plains, New York

 SITE





Parameters of Potential Concern

Chloroethane 0.53 U 4.2 U
1,1-Dichloroethane 0.81 U 6.5 U

1,1-Dichloroethylene 0.79 U 6.3 U
cis-1,2-Dichloroethylene 0.79 U 6.3 U

trans-1,2-Dichloroethylene 0.79 U 6.3 U
1,1,1-Trichloroethane 1.1 U 3.2 J
Tetrachloroethylene 1.3 J 33
Trichloroethylene 1.1 U 8.6 U

Vinyl chloride 0.51 U 4.1 U

Notes:
All results are in micrograms per cubic meter.
U = Undetected
J = Estimated below the detection limit

TABLE 1
Soil Vapor Sample Results

Hangar D, Westchester County Airport
Sample Collection Date: February 22, 2006

 Sample Point  Sample Point

for Chemicals of Concern

SSV-1 SSV-2

Woodard & Curran
Cheshire, Connecticut

04/17/2006
Page 1 of 3



Parameters of Potential Concern Sample Point SSV-1 Sample Point SSV-2
Comparison Value² Comparison Value²

Chloroethane 0.53 U 4.2 U 0.3 2.1 5 4

1,1-Dichloroethane 0.81 U 6.5 U 0.4 3.3 5 4

1,1-Dichloroethylene 0.79 U 6.3 U 0.4 3.2 5 4

cis-1,2-Dichloroethylene 0.79 U 6.3 U 0.4 3.2 5 4

trans-1,2-Dichloroethylene 0.79 U 6.3 U 0.4 3.2 5 4

1,1,1-Trichloroethane 1.1 U 3.2 J 0.6 3.2 100 3

Tetrachloroethylene 1.3 J 33 1.3 33 100 3

Trichloroethylene 1.1 U 8.6 U 0.6 4.3 5 3

Vinyl chloride 0.51 U 4.1 U 0.3 2.1 5 4

Notes:
1. All results are in micrograms per cubic meter.
2. The SSV-1 and SSV-2 comparison values are equal to the detected concentrations or one-half the detection limits if the sample was non-detect.

U = Undetected
J = Estimated below the detection limit

4. In the absence of a chemical-specific value, a value of 5 ug/m3 was used as a default soil vapor comparison value representing the lowest 
'No Further Action' sub-slab vapor value in Decision Matrices 1 and 2 of the February 2005 NYSDOH Draft Guidance.

 Sample Point  Sample Point Soil Vapor 
Comparison Values

3. The soil vapor comparison values represent the lowest 'No Further Action' sub-slab vapor value for the chemical presented in Decision 
Matrices 1 and 2 of the February 2005 NYSDOH Draft Guidance.  

SSV-1 SSV-2

TABLE 2

Comparison of Sub-Slab Soil Vapor Results to Decision Matrix Values3,4

Hangar D, Westchester County Airport
Sample Collection Date: February 22, 2006

for Chemicals of Concern



Parameters of Potential Concern

Chloroethane 0.53 U 4.2 U 0.265 2.1 NA NA

1,1-Dichloroethane 0.81 U 6.5 U 0.405 3.25 <0.5 5 5

1,1-Dichloroethylene 0.79 U 6.3 U 0.395 3.15 <1.1 11 11

cis-1,2-Dichloroethylene 0.79 U 6.3 U 0.395 3.15 <1.0 10 10

trans-1,2-Dichloroethylene 0.79 U 6.3 U 0.395 3.15 NA NA

1,1,1-Trichloroethane 1.1 U 3.2 J 0.55 3.2 11 110 110

Tetrachloroethylene 1.3 J 33 1.3 33 5.9 59 59

Trichloroethylene 1.1 U 8.6 U 0.55 4.3 1.2 12 12

Vinyl chloride 0.51 U 4.1 U 0.255 2.05 <0.9 4.5 4.5

Notes:
1. All results are in micrograms per cubic meter.
2. The SSV-1 and SSV-2 comparison values are equal to the detected concentrations or one-half the detection limits if the sample was non-detect.

 NA = Not Available
U = Undetected
J = Estimated below the detection limit

5. The Comparison Value is equal to the derived soil vapor comparison value based on indoor air background levels. 

Soil Vapor Comparison 

Values5

3. The NYSDOH background indoor air value is equal to the value selected by NYSDOH from the EPA BASE Data to represent background indoor air concentrations in offices with no known source 
of Volatile Organic Compounds or VOCs (February 2005 NYSDOH Draft Guidance).
4. The soil vapor values were estimated from the NYSDOH background indoor air values as follows:  For non-detect indoor air ranges, one-half the detection limit was used as the surrogate indoor air 
value.  This value was multiplied by 20 and the resulting soil vapor value is presented.  A value of 20 was used for attenuation representing the lower of the two attenuation factors provided in Decision 
Matrices 1 and 2 of the February 2005 NYSDOH Draft Guidance.

 Sample Point  Sample Point
SSV-1 SSV-2

Sample Point SSV-1 
Comparison Value²

Sample Point SSV-2 
Comparison Value²

NYSDOH Indoor Air 

Value3

Target Soil Vapor 

Concentration4

TABLE 3
Comparison of Sub-Slab Soil Vapor Results to Derived Comparison Values

Hangar D, Westchester County Airport
Sample Collection Date: February 22, 2006

for Chemicals of Concern

Woodard & Curran
Cheshire, Connecticut

04/17/2006
Page 3 of 3
























































