
 

 
Date:   August 19, 2009 
 
To:    Mr. John Rashak, P.E.      Via: UPS/Next Day 
 
Location:  NYSDEC – Region 3 
    Division of Environmental Remediation 
    21 South Putt Corners Road 
    New Paltz, New York 12561-1696 
 
Subject: Revised Post System Closure – March 2009 Groundwater Results 
   Former Flagship Airlines Hangar Facility, Site #314101 
   Dutchess County Airport, Wappingers Falls, New York 
 
These are: 
 

  Per your request   For your files 
  For use on job    For your approval 

 
Remarks: 
 
Enclosed please find one unbound copy which only includes the edited text, tables and figures, 

and one complete CD of Shaw’s revised “Post System Closure – Groundwater and Indoor 

Air/Sub-Slab Sampling Report.” for the former Flagship Airlines Hangar Facility.  These 

changes reflect those requested by you in the letter dated July 27, 2009.  If you have any 

questions please feel free to contact Brian Neumann at 518-785-2354 (direct). 

 

Sincerely, 
Shaw Environmental, Inc. 

    
 
Marc E. Flanagan     Brian Neumann 
Project Geologist     Project Manager 
 
cc: A. Angers      James Johnson, Esq. 
 John Parker, Regional Attorney (CD Only)  Carol Bogle, Esq. 
 A. Perretta (CD Only)     File - Shaw 
 Edward Rose 

13 British American Boulevard 
Latham, NY 12110-1405 

Phone: 518.783.1996 
Fax: 518.783.8397 



 

X/MG/Flagship/Post System Closure/GW Indoor Air Jan 2009/Final Report 
(Revised August 18, 2009) 

 
March 30, 2009 (REVISED August 18, 2009) 
 
Mr. John Rashak, Environmental Engineer I 
Division of Environmental Remediation 
New York State Department of Environmental Conservation, Region III 
21 South Putt Corners Road 
New Paltz, New York 12561-1696 
 
Re: Post System Closure - Groundwater and Indoor Air/Sub-Slab Sampling Report 

Former Flagship Airlines Hangar Facility, Site #314101 
Dutchess County Airport, Wappingers Falls, New York 

 
Dear Mr. Rashak: 
 

As outlined in the letter from NYSDEC dated September 18, 2007, and included as Appendix A, 

Shaw Environmental, Inc. (Shaw) was requested to conduct a groundwater and indoor air/sub- 

slab investigation of the indoor air and sub-slab vapor at the Former Flagship Airlines Hangar 

Site (Site), located at the Dutchess County Airport, in Wappingers Falls, Dutchess County, New 

York for post system closure monitoring.  A site map is included as Figure 1.  Indoor air/sub-

slab vapor sampling was performed concurrently with the groundwater sampling on December 

3rd and 4th, 2008.  The following report summarizes the second of the requested consecutive 

indoor air/sub-slab vapor sampling events along with the fifth of requested six groundwater 

monitoring events the next of which is scheduled for March 2009.  Contained herein are all 

documented materials for the December 2008 sampling events.  The groundwater and indoor 

air/sub-slab sampling was conducted in accordance with the approved 2007-2009 Final Post 

Shutdown Groundwater Monitoring and Indoor Air Sampling Work Plan, dated November 16, 

2007, included as Appendix B. 

 

1.0 Site Background 

The former Flagship Airlines Hangar Facility at the Dutchess County Airport was used for 

washing aircraft and performing maintenance work.  This maintenance work required the use of 

jet fuel, heating oil and various solvents.  The NYSDEC became involved with the Site in 1988 

when a leaking heating-oil tank was discovered.  The initial investigation soon expanded into a 

multi-phased remedial investigation (RI) to determine potential volatile and semi-volatile organic 

13 British American Boulevard 
Latham, NY 12110-1405 

Phone: 518.783.1996 
Fax: 518.783.8397 
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compound (VOC and SVOC) impacts in the shallow groundwater.  As a result of the RI, five 

underground storage tanks and a septic tank that were present at the Site were all removed by 

1996.  On March 19, 1999, American Eagle Airlines signed an Order on Consent with the 

NYSDEC, Index No. W3-0837-98-12.   

 

1.1 Remedial History 

A soil vapor extraction (SVE) system was installed in 1988 as an interim remedial measure 

(IRM) to reduce the elevated levels of benzene, toluene, ethylbenzene and xylene (BTEX) in the 

unsaturated soil in the vicinity of the fuel oil release.  An RI conducted during installation of the 

SVE system indicated that the residual contamination in the groundwater was significant.  In 

1992, 1,020 gallons of water were pumped from monitoring wells MW-9 and MW-10 located 

near the gravel bed which served as the overflow drainage system to the wash water tank that 

was removed in 1995. 

 

The phased RI was conducted between 1990 and 1996.  An IRM based on the November 1999 

Remedial Investigation (RI) and Feasibility Study (FS) Reports was implemented in 2000.  As 

part of the IRM, an SVE and air sparging (AS) system were installed and began operating during 

August of 2000.  Quarterly groundwater samples have been collected since August 2000 to 

monitor the efficiency of this remedial measure.  Data collected from the groundwater sampling 

events has been presented in the quarterly O&M reports for the Site.  During October 2005, 

groundwater sampling and O&M reporting was changed to a semi-annual basis.  

 

In order for the SVE/AS system to be turned off permanently, the New York State Department of 

Health (NYSDOH) requested that indoor air samples be collected.  Shaw performed the original 

indoor air/sub-slab vapor investigation on March 29, 2006, and a subsequent investigation on 

March 8, 2007.  

 

Upon approval of the Indoor Air Sampling Report, dated September 5, 2007, as outlined in a 

letter from NYSDEC dated September 18, 2007 and included as Appendix A, NYSDEC granted 

permission to shut down the AS/SVE system.  At that time, NYSDEC also stipulated the 

following requirements: 

 

 6 quarterly groundwater sampling events take place between 12/07 and 3/09. 

 A work plan be submitted for annual sub-slab and indoor air monitoring for two 
consecutive heating seasons by 10/15/07. 
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On November 16, 2007, Shaw submitted the 2007-2009 Final Post Shutdown Groundwater 

Monitoring and Indoor Air Sampling Work Plan which was approved on November 23, 2007 in 

a letter from DEC included as Appendix C.  

 

The first round, third historically, of indoor air/ sub-slab vapor sampling was performed on 

January 31, 2008 and is summarized in the Post System Closure - Groundwater and Indoor 

Air/Sub-Slab Sampling Report  dated March 20, 2008.  

 

2.0 Groundwater Results 

The following section discusses the results of the fifth of six quarterly post system closure 

groundwater sampling events.  For a complete description and analysis of historical groundwater 

sampling results please refer to the previously submitted Operation Maintenance and Monitoring 

Reports from February 2002 through April 2007.  A well location map is included as Figure 2. 

 

The water level measurements and field parameters collected on December 3 and 4, 2008 from 

monitoring wells located on the former Flagship and former IBM hangar properties are shown in 

Table 1.  Based on depth to groundwater data obtained during the sampling event, the apparent 

groundwater flow is in a northwest direction as shown in Figure 3. 

 

Groundwater elevations on the former Flagship parcel ranged from 153.97 feet (ME-16) to 

152.47 feet (DG-1).  On the former IBM parcel, groundwater elevations ranged from 152.72 feet 

(A-40S) to 150.42 feet (A-44S).  Observed groundwater elevations during the December 2008 

event were comparable to historic levels.  

 

Wells sampled on both parcels included (ME-12, ME-14, ME-18, ME-19, MW-2, MW-6, MW-

8, MW-9/10R, MW-20, DG-1, A-26S, A-27S, A-42S and A-43S).  Groundwater sampling was 

performed using low flow sampling methodology.  This method is beneficial because; less 

disruption is caused to the water column, the agitation of suspended particles is less severe, 

potential aspiration of VOCs or other contaminants is minimized, and less volume of 

groundwater is removed.  The method entails the removal of water by pumping the well at low 

enough flow rates to maintain minimal drawdown of the water column followed by in-line 

sample collection.  
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A summary of the analytical results of the samples collected from the monitoring well network 

during the current reporting period are presented in Table 2 and Figure 4.  Historical results 

since the acknowledgement of post system closure approval are displayed on Table 3.  Field data 

sheets are included as Appendix D.  The Chain of Custody is presented in Appendix E.  The 

laboratory data packages are included as Appendix F. 

 

There were no dissolved concentrations of the compounds of concern detected during the 

December 2008 sampling event in MW-9/10R.  This marks sixteen consecutive groundwater 

sampling events with no detections above the laboratory quantitation limits in the area of the 

former concrete drain.  None of the remaining groundwater samples collected from wells on the 

former Flagship property exhibited the presence of any of the compounds of concern at or above 

the sample quantitation limits. 

 

Samples collected from the former IBM property Monitoring Wells A-26S, A-27S and A-42S 

exhibited laboratory detections of at least one ROD target analyte above the sample quantitation 

limits.  A-26S located near the eastern corner of the former IBM hangar facility, had detections 

of 1,1-DCA at 8 μg/L.  A-27S also located near the eastern corner of the IBM hangar facility had 

detections of 1,1-DCA at 1 μg/L.  A-27S also had 1,2 DCE (total) at 4 μg/l and cis-1,2-DCE at 4 

μg/l, the Technical and Operational Guidance Series (T.O.G.S) 1.1.1 NYSDEC standards for 1,1-

DCA, cis-1,2-DCE and 1,2-DCE (total) is 5 µg/L. Of the compounds of concern, 1,1-DCA found 

in A-26S at 8 μg/L and Vinyl Chloride (9 μg/L) found in A-42S were the only compounds 

exceeding the NYSDEC Groundwater Standard. 1,1,1-Trichloroethane, trichloroethene (TCE), 

toluene and naphthalene were not detected at or above the sample quantitation limits in any of 

the former IBM property monitoring wells (A-26S, A-27S, A-42S, and A-43S) sampled during 

the sampling event. 

 

The up-gradient wells on the former Flagship property have demonstrated reductions in total 

VOC concentrations.  The December 2008 sampling event showed a minimal detection of 

tetrachloroethene in ME-14 above laboratory reporting limits.  Although no significant trends 

have been observed, the down-gradient wells (A-26S, A-27S, A-42S, and A-43S) on the former 

IBM property have demonstrated reductions in total VOC concentrations.  

 

However, the presence of Vinyl Chloride in former IBM property well A-42S and 1,1-DCA in 

IBM property well A-26S, combined with the lack of immediate up-gradient (former Flagship 

property) detections, suggest that an ongoing source of these contaminants may exist on the 
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former IBM leased property near the eastern corner of the former IBM hangar facility.  The 

MW-9/10R area of concern on the former Flagship property is approximately 160 feet up-

gradient from this IBM well area.  Historically, with the exception of low and infrequent 

detections in MW-6 and ME-14, no detections have been recorded between these two areas.  

Trends are shown as Figures 5, 6, and 7. A trend chart of Vinyl Chloride on the former IBM 

property is shown as Figure 8.  

 

3.0 Indoor Air Results 

The following section discusses the results of the second post system closure indoor air/sub-slab 

sampling event as requested and approved in Shaw’s November 16, 2007 Work Plan.  A sample 

location map is included as Figure 9.  The Indoor Air Quality Questionnaire and Building 

Inventory is included as Appendix G.  The Chain of Custody is included as Appendix H.   

 

The indoor ambient air concentrations collected in the Office and Hangar areas displayed no 

compounds which exceeded the NYSDOH guidance standards.  A summary of these results is 

presented in Table 4 along with the current results.  Both of the foundation soil gas samples 

(FSG-Office, FSG-Hangar) contained concentrations for tetrachloroethene which exceeded the 

NYSDOH Guideline of 100 ug/m3 with a concentration of 550 ug/m3 and 800 ug/m3 

respectively.  Laboratory analytical for the current sampling event is provided in Appendix I. 

 

Based on Matrix 2 of the NYSDOH Vapor Intrusion Guideline, included as Appendix J which 

summarize the minimum actions recommended to address current and potential exposures 

related to soil vapor intrusion, the results indicate number 5, monitor. 

 

If you have any questions or need additional information, please feel free to contact us at (518) 

783-1996.   

 
Sincerely, 
Shaw Environmental, Inc.     Shaw Environmental, Inc. 

     
 
Robert Adams       Brian Neumann 
Project Scientist       Project Manager 
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Table 1  
Groundwater Monitoring

Analytical Data Summary - Field Parameters and Measurement
AA Flagship, Wappingers Falls, NY

Monitoring Well Location DG-1 MW-2 MW-6 MW-8 MW-9/10 R MW-20
Sample Identification DG-1 MW-2 MW-6 MW-8 MW-9/10 R MW-20

Sample Date 04-Dec-08 3-Dec-08 4-Dec-08 03-Dec-08 3-Dec-08 4-Dec-08
Field Parameters Result Result Result Result Result Result
Color Clear Clear Clear Clear Clear Clear
pH (Standard Units) 6.10 6.57 6.52 7.49 6.66 7.04
Conductivity (mS/cm) 0.962 0.476 0.929 0.923 0.835 0.070
Turbidity (NTU) NM NM NM NM NM NM
Dissolved Oxygen (mg/L) 0.73 4.51 2.40 2.01 4.58 11.41*
Temperature (oC) 15.39 15.62 13.73 13.17 14.46 14.94
ORP (mv) 94.7 77.1 123.8 64.7 91.3 97.1
Field Measurements
Depth to Water 9.74 8.51 4.96 7.01 4.55 6.23
Depth to Well Bottom 19.4 24.00 22.75 25.40 18.30 22.70
Air Monitoring Results (ppm) 0.0 0.0 0.0 0.0 0.0 0.0

Monitoring Well Location ME-18 ME-19 A-26S A-27S A-42S A-43S
Sample Identification ME-18 ME-19 A-26S A-27S A-42S A-43S

Sample Date 3-Dec-08 4-Dec-08 3-Dec-08 4-Dec-08 3-Dec-08 4-Dec-08
Field Parameters Result Result Result Result Result Result
Color Clear Clear Clear Clear Clear Clear
pH (Standard Units) 7.57 7.13 7.68 7.56 7.41 7.70
Conductivity (mS/cm) 0.802 0.706 0.943 0.772 0.697 0.873
Turbidity (NTU) NM NM NM NM NM NM
Dissolved Oxygen (mg/L) 6.24 2.29 0.29 0.46 4.46 0.56
Temperature (oC) 14.54 14.18 13.20 13.89 13.36 14.28
ORP (mv) 101.6 113.8 -101.7 -131.8 93.6 38.5
Field Measurements
Depth to Water 4.34 8.40 3.84 5.65 6.71 5.20
Depth to Well Bottom 21.65 25.38 23.00 25.90 25.11 25.20
Air Monitoring Results (ppm) 0.0 0.0 0.0 0.0 0.0 0..0

NOTES:
  - NM indicates Not Measured.
Depth to groundwater collected at time of sampling
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Table 1  
Groundwater Monitoring

Analytical Data Summary - Field Parameters and Measurement
AA Flagship, Wappingers Falls, NY

Monitoring Well Location ME-12 ME-14
Sample Identification ME-12 ME-14

Sample Date 3-Dec-08 3-Dec-08
Field Parameters Result Result
Color Clear Clear
pH (Standard Units) 6.89 6.28
Conductivity (mS/cm) 0.769 0.943
Turbidity (NTU) NM NM
Dissolved Oxygen (mg/L) 1.03 1.39
Temperature (oC) 14.40 16.27
ORP (mv) 114.9 88.5
Field Measurements
Depth to Water 5.42 6.24
Depth to Well Bottom 24.2 20.60
Air Monitoring Results (ppm) 0.0 0.0

NOTES:
  - NM indicates Not Measured.

* - indicates meter anamoly
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Table 2
Groundwater Analytical Results

December 18, 2008
Former Flagship Airlines Hangar Dutchess County Airport

NYSDEC DUP 1

Standard (1)
(ME-12)

Dissolved Oxygen (ppm)  -- 1.03 1.39 6.24 2.29 4.51 2.40 2.01 4.58 * 0.73 1.03 0.29 0.46 4.46 0.56

Volatile Organic Compound
  by ASP/CLP Method (µg/L)

5 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 8 1 0.8U 0.8U

5 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U

cis-1,2-Dichloroethene (3)
5 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 4 3 0.2U

trans-1,2-Dichloroethene (3)
5 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U

5 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 4 3 0.7U

5 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U

5 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U

5 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U

5 0.4U 0.5 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U 0.4U

5 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U

Toluene 5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U

2 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 9 0.2U

Semi-Volatile Organic Compound
  by ASP/CLP Method (µg/L)

1(2)
5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U

1(2)
5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U

10 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U

Notes:

BOLD values indicate detections above laboratory detection limit.

= Compound detected above NYSDEC standard

(1) - NYSDEC Standards has taken from Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, June 1998.

(2) - The collective sum of all phenol compounds should not exceed 1 µg/L.

(3) - Additional analyte reported as per request by IBM.

J = Indicates estimated value which is less than the sample quantitation limit, but greater than zero.

U = Indicates compound was analyzed for, but not detected.

B = Indicates analyte was found in the associated blank, as well as in the sample.

NA = Not Available

NS = Not Sampled due to snow / ice

*

Vinyl Chloride

Phenol

4-Methylphenol

Naphthalene

Chloroethane

1,1,1-Trichloroethane

Tetrachloroethene

Trichloroethene

A-27S A-42S A-43S

1,1-Dichloroethane

MW-
9/10R

MW-20 DG-1 A-26SME-19 MW-2

=DO meter malfunction

MW-6 MW-8Field Parameters ME-12 ME-14 ME-18

1,1-Dichloroethene (3)

1,2-Dichloroethene, Total

Chlorobenzene
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Table 3         
Groundwater Analyitcal Results 

December 18, 2007 to December 4, 2008 Former Flagship Airlines Hangar Dutchess County Airport

NYSDEC

Standard (1)

12/18/07 6.33 1U 1U 1U 1U 2U 1U 1U 1U 0.3J 1U 1U 1U 5U 5U 5U

3/6/08 0.11 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 2.43 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 0.2 J

9/17/08 2.00 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/4/08 1.39 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 * 1U 1U 1U 1U 2U 1U 1U 1U 0.4J 1U 1U 1U 5U 5U 5U

3/6/08 * 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 0.3 J 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 0.70 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 0.2 J

9/17/08 0.60 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.5 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/3/08 1.03 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.5 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 3.29 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 1.76 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 6.11 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 7.58 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/3/08 6.29 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 3.78 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 1 U 1 U 0.3 J 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 0.6 J

6/11/08 0.79 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 1.30 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/4/08 2.29 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 2.38 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 3.11 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 2.09 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/3/08 4.51 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 5.63 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 5.31 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 11.32 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 4.32 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/3/08 2.40 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 0.66 1U 1U 0.3J 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 1 U 1 U 0.3 J 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 5.52 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 1.44 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/3/08 2.01 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 2.85 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 8.02 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 9.09 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 0.2 J/ 5 U

9/17/08 5.83 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/3/08 4.58 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 3.78 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 7.88 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 2.46 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 0.81 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/4/08 NA 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 2.11 1U 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 0.56 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 0.48 0.3 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/4/08 0.73 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 2.66 8 1U 0.3J 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 5.31 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 0.3 J

6/11/08 0.36 6 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 0.66 7 0.3 U 0.4 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.4 5 U 5 U 5 U

12/4/08 0.29 8 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

12/18/07 1.95 1 1U 3 1U 3 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 1 1 U 4 1 U 4 1 U 1 U 1 U 0.3 J 1 U 1 U 0.5 J 5 U 5 U 0.3 J

6/11/08 0.35 1 0.3 U 3 0.3 U 3 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.6 5 U 5 U 5 U

9/17/08 11.03 1 0.3 U 4 0.1 U 4 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 1 5 U 5 U 5 U

12/4/08 0.46 1 0.3 U 4 0.1 U 4 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.5 5 U 5 U 5 U

1 1 10Monitoring Well Date 
Dissolved Oxygen

(ppm)
5 5 5 2

MW-9/10R, DUP 1

MW-9/10R, DUP 1

A-27S

A-26S

MW-9/10R

MW-8

MW-9/10R

MW-2

MW-6 

ME-12

5

Vinyl Chloride

  Semi-Volatile Organic Compoundby 
ASP/CLP Method (µg/L)

 Volatile Organic Compounds by ASP/CLP Method (µg/L)

Phenol 4-Methylphenol Naphthalenecis-1,2-Dichloroethene (3) trans-1,2-Dichloroethene (3)1,1-Dichloroethane 1,1-Dichloroethene (3)

5 5 5

1,2-Dichloroethene, Total Chlorobenzene Chloroethane 1,1,1-Trichloroethane

5 5

Trichloroethene Toluene

ME-12, DUP 1

5 5

Tetrachloroethene

ME-12, DUP 1

ME-14

ME-18

ME-19

ME-18, DUP 1 

MW-20

DG-1
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Table 3         
Groundwater Analyitcal Results 

December 18, 2007 to December 4, 2008 Former Flagship Airlines Hangar Dutchess County Airport

NYSDEC

Standard (1) 1 1 10Monitoring Well Date 
Dissolved Oxygen

(ppm)
5 5 5 25

Vinyl Chloride

  Semi-Volatile Organic Compoundby 
ASP/CLP Method (µg/L)

 Volatile Organic Compounds by ASP/CLP Method (µg/L)

Phenol 4-Methylphenol Naphthalenecis-1,2-Dichloroethene (3) trans-1,2-Dichloroethene (3)1,1-Dichloroethane 1,1-Dichloroethene (3)

5 5 5

1,2-Dichloroethene, Total Chlorobenzene Chloroethane 1,1,1-Trichloroethane

5 5

Trichloroethene Toluene

5 5

Tetrachloroethene

12/18/07 3.34 1U 1U 0.5J 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 0.9 J 1 U 6 1 U 6 1 U 1 U 1 U 0.5 J 0.3 J 1 U 10 5 U 5 U 5 U

6/11/08 0.27 0.7 0.3 U 3 0.3 U 3 0.3 U 0.3 U 0.3 U 0.5 0.3 U 0.5 U 15 5 U 5 U 5 U

9/17/08 0.41 1.0 0.3 U 5 0.1 U 5 0.2 U 0.3 U 0.3 U 0.4 0.2 U 0.5 U 21 5 U 5 U 5 U

12/3/08 4.46 0.8 U 0.3 U 3 0.1 U 3 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 9 5 U 5 U 5 U

12/18/07 2.25 0.5J 1U 0.3J 1U 2U 1U 1U 1U 1U 1U 1U 1U 5U 5U 5U

3/6/08 * 1 U 1 U 0.6 J 1 U 2 U 0.4 J 1 U 1 U 1 U 1 U 1 U 1 U 5 U 5 U 5 U

6/11/08 0.32 0.3 U 0.3 U 0.4 U 0.3 U 0.7 U 0.3 U 0.3 U 0.3 U 0.4 U 0.3 U 0.5 U 0.2 U 5 U 5 U 5 U

9/17/08 0.70 0.8 U 0.3 U 0.4 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.7 5 U 5 U 5 U

12/4/08 0.56 0.8 U 0.3 U 0.2 U 0.1 U 0.7 U 0.2 U 0.3 U 0.3 U 0.4 U 0.2 U 0.5 U 0.2 U 5 U 5 U 5 U

Notes:

BOLD values indicate detections above laboratory detection limit.

= Compound detected above NYSDEC standard

(1) - NYSDEC Standards has taken from Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, June 1998.

(2) - The collective sum of all phenol compounds should not exceed 1 µg/L.

(3) - Additional analyte reported as per request by IBM.

J = Indicates estimated value which is less than the sample quantitation limit, but greater than zero.

U = Indicates compound was analyzed for, but not detected.

B = Indicates analyte was found in the associated blank, as well as in the sample.

* =DO meter malfunction

A-42S

A-43S
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Photoionization Detector (ppbv)  --- 1.20 0.00 NR 0.00 111 1921 NR 3050

Sample Date: --- 03/29/06 03/08/07 01/31/08 12/03/08 03/29/06 03/08/07 01/31/08 12/03/08 03/29/06 03/08/07 01/31/08 12/03/08

 ---  --- <1.4 <1.3 <1.4 <0.16 <1.7 <1.5 <1.0 <1.0

 --- 2 <1.4 <1.3 <1.4 <0.16 20 8.8 8.5 17.0

100 µg/m3
2 <1.4 <1.3 3.6 0.68 90 140 400 550

5 µg/m3
1 <1.4 <1.3 <1.4 <0.16 4.4 <1.5 <1.4 3.3

Toluene  ---  --- 3.2 1.7 2.3 6.8 8.0 50 14 14
 ---  --- <1.4 <1.3 <1.4 0.29 <1.7 1.6 2.4 <1.0

Photoionization Detector (ppbv)  --- 3.21 0.00 NR 0.00 113 656.0 NR 2813.0

Sample Date: --- 03/29/06 03/08/07 01/31/08 12/03/08 03/29/06 03/08/07 01/31/08 12/03/08 03/29/06 03/08/07 01/31/08 12/03/08

 ---  --- <1.6 <1.4 <1.5 <0.16 3.0 <1.5 <130 2.5

 --- 2 <1.6 <1.4 <1.5 <0.16 39 6.0 <130 100.0 #1

100 µg/m3
2 <1.6 <1.4 <1.5 0.41 120 3.3 800 810

5 µg/m3
1 <1.6 <1.4 <1.5 <0.16 2.3 <1.5 <130 <1.5 #1

Toluene  ---  --- 12 6.4 9.1 11 11.0 15.0 350.0 7.4
 ---  --- <1.6 <1.4 <1.5 0.36 <1.5 <1.5 <130 2.5

Photoionization Detector (ppbv)  --- 0.00 0.00 NR 0.00 0.00 0.00 NR 0.00

Sample Date: --- 03/29/06 03/08/07 01/31/08 12/03/08 03/29/06 03/08/07 01/31/08 12/03/08

 ---  --- <1.6 <1.3 <1.4 <0.15 <1.5 <1.4 <1.6 <0.16

 --- 2 <1.6 <1.3 <1.4 <0.15 <1.5 <1.4 <1.6 <0.16

100 µg/m3
2 4.1 <1.3 <1.4 0.44 <1.5 <1.4 <1.6 0.61

5 µg/m3
1 <1.6 <1.3 <1.4 <0.15 <1.5 <1.4 <1.6 <0.16

Toluene  ---  --- 1.7 <1.3 3.2 7.4 3.1 1.8 2.9 5.9
 ---  --- <1.6 <1.3 <1.4 <0.15 <1.5 <1.4 <1.6 0.33

Notes:

BOLD values indicate detections above laboratory detection limit

Only compounds detected at one or more locations are shown.

NFA or Take 
Reasonable Action

Monitor

Monitor/Mitigate

Mitigate

--- = No air guildline given 

NR = Not Recorded due to faulty PID

AI = Ambient Indoor Air

AA = Ambient Outdoor Air

FSG = Foundation (Sub-Slab) Soil Gas

#1 = Method reporting limit was high, therefore, the action level could have been greater

 = Recommended Action for Matrix Indentified Compounds (Soil Vapor/Indoor Air Matrix 1 & 2 - October 2006)

Recommed 
Minimum 

Action

Recommed 
Minimum 

Action

Recommed 
Minimum 

Action

Tetrachloroethene

Trichloroethene

Naphthalene

NYSDOH Matrix

NYSDOH Matrix

NYSDOH Matrix

Volatile Organic Compound 
by EPA  Method TO-15 

(µg/m3)

Ambient Air (Indoor & 
Outdoor)

1,1-Dichloroethane

1,1,1-Trichloroethane

1,1-Dichloroethane

Naphthalene

Field Parameters
NYSDOH Air 
Guidelines 

AI - Duplicate (AI - Office)

1,1,1-Trichloroethane

Tetrachloroethene

Trichloroethene

AA - Flagship

Field Parameters
NYSDOH Air 
Guidelines 

AI - Office
Recommed 
Minimum 

Action

FSG - Hangar

FSG - Office

AI - Hangar

Volatile Organic Compound 
by EPA  Method TO-15 

(µg/m3)

Ambient Air (Indoor & 
Outdoor)

Field Parameters
NYSDOH Air 
Guidelines 

Volatile Organic Compound 
by EPA  Method TO-15 

(µg/m3)

Ambient Air (Indoor & 
Outdoor)

1,1-Dichloroethane

Naphthalene

Tetrachloroethene

1,1,1-Trichloroethane

Trichloroethene

Table 4 (Revised)
Former Flagship Airlines Hangar Facility

Dutchess County Airport, Wappingers Falls, New York

Ambient Air and Foundation Soil Gas Sampling Results
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Figure 5 
Dissolved Tetrachloroethene (PCE)
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Figure 6
Dissolved 1,1-Dichloroethane
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Figure 7
 Dissoved Naphthalene Trends
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Figure 8
 Dissoved Vinyl Chloride Trends
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APPENDIX A 
 

NYSDEC LETTER OF SEPTEMBER 18, 2007 

 





 

 

APPENDIX B 
 

2007-2009 FINAL POST SHUTDOWN GROUNDWATER MONITORING AND 
INDOOR AIR SAMPLING WORK PLAN























 

 

APPENDIX C 
 

NYSDEC LETTER OF NOVEMBER 23, 2007 
 





 

 

APPENDIX D 

 
FIELD DATA SHEETS – GROUNDWATER 

 































 

 

APPENDIX E 
 

CHAIN OF CUSTODY - GROUNDWATER 
 







 

 

APPENDIX F 
 

LABORATORY ANALYTICAL – GROUNDWATER 
(PROVIDED ON CD) 

 
 



 

 

APPENDIX G 
 

INDOOR AIR QUALITY QUESTIONNAIRE AND BUILDING INVENTORY 
 
 























 

 

APPENDIX H 
 

CHAIN OF CUSTODY – INDOOR AIR/SUB SLAB 
 
 





 

 

APPENDIX I 
 

LABORATORY ANALYTICAL – INDOOR AIR/SUB SLAB 
 
 































 

 

APPENDIX J 
 

GUIDANCE FOR EVALUATING SOIL VAPOR INTRUSION 
IN THE STATE OF NEW YORK – MATRIX 2 

 
 




