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1.0 Introduction  
 
1.1 Airport Overview 

The Chatham Municipal Airport (the Airport) located in the Town of Chatham, Barnstable County, MA, is a public use, 
general aviation airport servicing the communities of Cape Cod, MA. The Airport is located at 240 George Ryder Road 
and consists of approximately 100 acres.   
 
The Airport is 63.7 feet above Mean Sea Level (MSL).  The Airport Reference Point (ARP) is located at latitude 
N041041’17.8957, and longitude W069059’22.7484.  The Airport is owned and maintained by the Town of Chatham 
and is subject to the charters and zoning laws of the Town.  The Airport’s infrastructure includes the following: 

 A paved, 3,001’ x 100’ runway (Runway 06‐24) 

 A full‐length parallel taxiway (Taxiway ‘A’) serving Runway 06‐24 – Taxiway ‘A’ is 25’ wide, and approximately 

2,932’ feet long 

 A stub taxiway (Taxiway ‘B’) connecting the Main Apron with Taxiway ‘A’ and Runway 06‐24 between 

midfield and the Runway 06 end – Taxiway ‘B’ is 35’ wide and approximately 150’ long 

 A stub taxiway (Taxiway ‘C’) connecting Taxiway ‘A’ with Runway 06‐24 midway between midfield and the 

Runway 24 end – Taxiway ‘C’ is approximately 35’ wide and approximately 80’ long 

 Taxiway D is a paved taxiway located south of Taxiway ‘C’ and is approximately 25’ wide and 275’ long  

 A paved taxiway (Taxiway ‘E’) running parallel to Taxiway ‘A’ approximately 25’ wide and 1,040’ long serving 

the hangar complex and Main Apron  

 One paved Main Apron and one terminal apron capable of accommodating 42 aircraft 

 An administration building 

 Hangars serving general aviation aircraft  

 A snow removal equipment storage building  

 A 10,000‐ gallon above‐ground 100‐LL storage tank and fuel truck with capacity of 3,000 gallons 

 

2.0 Proposed Action 

The Proposed Action consists of three projects identified in the 2021 Airport Master Plan. These projects include: 1) 
Acquisition of Avigation Easements over 21 parcels, 2) Removal of Vegetative Obstructions and man‐made 
obstructions (telephone poles in the Town Right‐of‐Way) on and on‐off airport property, and 3) development of 
hangars. Each action is further described in Sections 2.1‐2.3 below.  
 
In addition, the 2021 Airport Master Plan identified other projects for development through the 20‐year planning 
period as demand materializes.  These projects are not analyzed in this document because they are actions that are 
not anticipated to be undertaken or constructed in the near future and are listed as categorically excluded actions 
(CatEx) in accordance with FAA Order 1050.1F. These projects include:  

 Administration Building and Parking Lot Construction on previously developed land: CatEX 1050.1F, 5‐6.4(h) 

 Jet‐ A Fuel Facility: CatEx 1050.1F, 5‐6.4(u) 
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2.1 Acquisition of Avigation Easements 

Acquisition of Avigation Easements: This project seeks to secure avigation easements necessary to protect and 
enhance aircraft and public safety and to obtain eligibility for future vegetation clearing efforts. An analysis of 
obstruction data indicates that in addition to airport property and Town right‐of‐way, eight (8) properties in the 
Runway 06 approach surface and 13 properties in the Runway 24 approach surface contain individual trees (see 
Table 1) penetrating the Airport’s approach surfaces as defined in Engineering Brief No. 99, Changes to Tables 3‐2 
and 3‐4 of Advisory Circular 150/5300‐13A, Airport Design1.   
 
It should be noted that the Town of Chatham has adopted an Airport Approach Protection Bylaw2 that regulates and 
restricts the height of structures and objects of natural growth in the vicinity of the Chatham Airport. If vegetation 
obstruction removal had occurred in accordance with the Airport Approach Protection Bylaw, then the number of 
required easements would be reduced from eight to six on the Runway 06 end, and from 13 to five on the Runway 24 
end (which remains an option for the Town).  Through this project, the Airport will address the following:  

 Secure documents, permissions, and rights necessary to obtain eligibility for future vegetation clearing 

efforts and address a known safety issue at the airport by preventing future development of obstructions 

that are deemed incompatible with the airport.  

 Comply with Airport Approach Protection Bylaw by promoting the health, safety, and general welfare of the 

public by preventing the creation, establishment, and maintenance of airport hazards, thereby protecting the 

lives and property of users of the Chatham Airport and of the occupants of land in its vicinity and preventing 

destruction or impairment of the airport and the public investment therein. 

 Maintain compliance with FAA Grant Assurances, specifically #19 Operation and Maintenance and #20 

Hazard Removal and Mitigation3.  

 Enable FAA Flight Procedures to develop a GPS approach as the Airport’s non‐directional beacon (NDB) is 

expected to be phased out of the National Airspace System by 2030.  

 Reduce the noise footprint over the community with an enhanced GPS approach procedure as some aircraft 

will not need to follow a circling approach to land, thus flying over fewer homes than they do today.    

The 21 off‐airport parcels and Airport property have been identified as being sparsely to moderately forested with 
isolated areas of vegetative obstructions affecting the approach surfaces.  A description of each parcel along with its 
vegetative characteristics is provided in Table 1.   
   

 
 
1 https://www.faa.gov/airports/engineering/engineering_briefs/media/EB‐99A‐Changes‐to‐Airport‐Design‐Tables‐3‐2‐and‐3‐
4.pdf  
2 https://www.ecode360.com/10425989  
3 https://www.faa.gov/airports/aip/grant_assurances/media/airport‐sponsor‐assurances‐aip‐2020.pdf  



Runway 06 End  Parcels  Parcel Description Vegetation Characteristics Size of Parcel Approximate Area Containing Vegetation 

Parcel 8E‐51‐26
52 George Ryder Road

Single Family 

residential  Deciduous Upland Forest 0.44 acres 20,261 square feet

Parcel 8E‐52‐27A 1674 Main Street Commercial Deciduous Upland Forest 3.35 acres 21,010 square feet

Parcel 8E‐53‐27 1652 Main Street Small Retail  Deciduous Upland Forest 2.86 acres 55,756 square feet

Parcel 8E‐37‐15
1716 Main Street

Multi‐Use 

Commercial  Developed Land 1.85 acres Isolated trees

Parcel 8E‐39‐16 1698 Main Street Service Station Developed Land 0.80 acres Isolated trees

Parcel 8E‐41‐15C
47 George Ryder Road

Multi‐Use 

Commercial  Developed Land 0.35 acres Isolated trees

Parcel 8E‐40‐15B
39 George Ryder Road

General Office 

Building  Developed Land 0.23 acres  Isolated trees

Parcel 8E‐44A‐20
51 George Ryder Road

Single Family 

residential Deciduous Upland Forest 0.67 acres 2,856 square feet

Parcel 62‐9F‐0‐2 Airport property

Deciduous Upland Forest, Pitch Pine, Mixed 

Pine and Oak, Scrub Shrub Upland, Vernal 

Pool

84,735 square feet

Runway 24 End Parcels Parcel Description Vegetation Characteristics Size of Parcel Approximate Area Containing Vegetation 

Parcel 10G‐18‐K1 438 George Ryder Road Residential  Deciduous Upland Forest 4.48 acres 101,605 sqaure feet

Parcel 10G‐9‐G3 81 Agnes Lane Residential    Mixed Pine and Oak 0.37 acres Isolated trees

Parcel 10G‐8‐G4 75 Agnes Lane Residential     Mixed Pine and Oak 0.43 acres Isolated trees

Parcel 10G‐7‐G5 63 Agnes Lane Residential Mixed Pine and Oak 0.39 acres Isolated trees

Parcel 10G‐3‐G22 76 Agnes Lane Residential  Mixed Pine and Oak 0.29 acres Isolated trees

Parcel 10G‐5‐G17 58 Anges Residential  Mixed Pine and Oak   0.28 acres Isolated trees

Parcel 11G‐45A‐G15 26 Agnes Residential  Mixed Pine and Oak 0.29 acres Isolated trees

Parcel 11G‐47‐G14 395 Old Queen Ann Residential  Mixed Pine and Oak 0.29 acres Isolated trees

Parcel 11G‐48‐G18 403 Old Queen Ann Vacant Residential    Mixed Pine and Oak 0.32 acres Isolated trees

Parcel 10G‐12‐K1A George Ryder Road Cranberry Bog Cranberry Bog 0.53 acres Isolated trees

Parcel 10G‐6‐G6 57 Agnes Residential  Mixed Pine and Oak 0.41 acres Isolated trees

Parcel 10G‐11‐G1 455 Old Queen Residential  Mixed Pine and Oak 0.81 acres Isolated trees

Parcel 10G‐10‐G2 87 Agnes Residential  Mixed Pine and Oak 0.45 acres Isolated trees

Parcel 9F‐0‐2
Airport property

Deciduous Upland Forest, Pitch Pine, Mixed 

Pine and Oak, Scrub Shrub Upland 50424 square feet

Engineering Brief #99 Table 3‐2 Runway Type 4

Table 1
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2.2 Removal of Vegetative Obstructions 

Removal of Vegetative Obstructions: This project removes isolated vegetation in accordance with the Massachusetts 
Wetland Protection Act 310 CMR 10.53(n)4 from 21 off‐airport parcels, Town right‐of‐way, and Airport property from 
the Airport’s airspace and protected surfaces.  The 21 off‐airport parcels in the Project Area are located at the 
Runway 06 end and Runway 24 end; and include Airport property (see Figure 1).  Estimates of the area containing 
vegetative obstructions to be removed from each parcel is based on an obstruction analysis conducted as part of the 
2019 Airport Master Plan project and subsequently confirmed as part of this project.  Aerial mapping and the 
obstruction analysis show that a majority of the parcels contain isolated vegetative obstructions only, meaning select 
trees are proposed to be eliminated and parcels will not be clear‐cut.  Based on the density of vegetation on each 
parcel, an estimate of the area (in acres based on the canopy of trees) requiring tree clearing was calculated.  
Selective tree clearing is estimated to occur within an area approximately 4.2 acres in size off‐airport property in the 
Runway 06 end, and within an area approximately 3.4 acres in size off‐airport property in the Runway 24 end. 
Selective tree clearing on‐Airport property will occur within an area approximately 5.8 acres in size within the 
approach and transitional surfaces. A breakdown of the estimated area requiring obstruction removal is identified in 
Table 1. 
 
2.3 Development of Hangars 

Construction of T‐Hangar Buildings: This project includes the construction of two (2) T‐hangar buildings 
(approximately 22 units) with vehicle parking to the north of the existing H‐3 T‐hangar row, including access 
taxilanes, and a small vehicle parking area adjacent to the SRE building (see Figure 2). 
 

3.0 Purpose and Need 

The purpose of the Proposed Action is to comply with FAA airport safety design standards and to provide for the 
aeronautical needs of the Airport and Airport users by 1) removing trees and other objects that obstruct the Airport’s 
protected surfaces as defined in FAA Engineering Brief No. 99, Changes to Tables 3‐2 and 3‐4 of Advisory Circular 
150/5300‐13A; and 2) constructing T‐hangars (approximately 22 units) and associated infrastructure needed to 
access the hangars in an effort to meet hangar demands at the Airport.   

4.0 Project Alternatives 

4.1 Acquisition of Avigation Easements and Vegetative Obstruction Removal 

4.1.1 Alternative 1‐ No Action Alternative  

Assumptions 

 The Airport does not secure documents, permissions, and/or rights necessary to obtain eligibility for future 

vegetation clearing efforts 

 The Airport does not conduct tree clearing activities within the Airport’s protected surfaces 

Airport Impacts 

 The Airport and Town fail to comply with FAA design and safety standards 

 
 
4 https://www.mass.gov/regulations/310‐CMR‐1000‐wetlands‐protection‐act‐regulations#current‐regulations  
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 The Airport and Town violate their federal obligations (specifically Grant Assurance #19 Operation and 

Maintenance and #20 Hazard Removal and Mitigation) and jeopardize the Airport’s eligibility to receive 

future federal funding assistance 

 Vegetative obstructions continue to negatively affect the Airport’s protected surfaces, resulting in a 

continuing threat to the safety of airport users and neighboring properties 

 The Runway 06‐24 thresholds may require displacement, shortening the landing length available for airport 

uses 

 Shorter landing distances may discourage the use of the Airport by many aircraft types currently operating at 

CQX, which will have a negative effect of the Airport’s ability to serve its users, thereby reducing revenue and 

the Airport’s role in the National Plan of Integrated Airport Systems5  

 Airport continues to be dependent on its non‐direction beacon (NDB) as its sole navigational aid 

 The FAA’s 2018 Navigation Programs Strategy calls for NDBs to be gradually phased out of the National 

Airspace System, and by 2030 all NDB approaches are expected to be removed from the NAS 

 In June 2020, MassDOT/AD ceased to provide funding assistance for the maintenance of the NDB 

Environmental Impacts 

 Since no obstruction removal is conducted, there are no environmental impacts resulting from 

implementation of this alternative 

Summary of Alternative 1 

 Trees continue obstruct the Airport’s protected surfaces 

 Fails to address a known safety condition and violates federal obligations 

 This alternative does not meet the stated purpose and need 

 Displaced threshold of approximately 390 feet on Runway 06 due to a 19.5‐foot controlling penetration 

located approximately 507 feet off the runway end. This scenario reduces the available landing distance to 

approximately 2,611 feet on the Runway 06 end 

 Displaced threshold of approximately 286 feet on Runway 24 due to a 14.3‐foot controlling penetration 

located approximately 332 feet off the runway end. This scenario reduces the available landing distance to 

approximately 2,715 feet on the Runway 24 end  

 This alternative does not comply with the requirements of FAA Engineering Brief No. 99 

 

4.1.2 Alternative 2‐ Displace the existing threshold, or light penetrating obstructions, and seek to 

acquire Avigation Easements for obstruction lighting (see Figure 3) 

Assumptions 

 The Runway 06‐24 thresholds are displaced  

 The Airport secures documents, permission, and/or rights necessary to light obstructions 

 Obstruction lights are installed in accordance with FAA requirements 

 

 
 
5 https://www.faa.gov/airports/planning_capacity/npias/  
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Airport Impacts 

 Reduction in takeoff length and landing length available to pilots which further shortens a 3,001’ runway 

 Potential diminishment of the viability of the Airport’s role in the National Plan of Integrated Airport Systems 

 Lighting trees in a forested area would prove to be cumbersome and costly due to the number of trees, and 

lack of proper infrastructure to support lighting efforts 

 The Airport would need to continuously monitor the vegetation and adjust the lighting as vegetation grows, 

which is impractical 

 As trees grow and obstruct the approach surfaces the Airport may be forced to further displace their 

thresholds  

 Airport continues to be dependent on its non‐direction beacon (NDB) as its sole navigational aid 

 The FAA’s 2018 Navigation Programs Strategy calls for NDBs to be gradually phased out of the National 

Airspace System, and by 2030 all NDB approaches are expected to be removed from the NAS 

 In June 2020, MassDOT/AD ceased to provide funding assistance for the maintenance of the NDB 

 
Environmental Impacts 

 There are no environmental impacts associated with the acquisition of avigation easements 

 Permanent and temporary impacts associated with the construction and/or placement of lighting 

infrastructure  

 Significant visual impacts to neighboring residential and commercial properties 

Summary of Alternative 2 

 Lighting trees is an impractical endeavor given the forest‐like conditions surrounding the Airport 

 Visual impacts from lighting trees would pose as a nuisance to neighboring residential and commercial 

properties 

 This option only provides a temporary solution to a long‐term problem 

 Lighting trees may not be an effective method supported by the FAA Flight Procedures Office 

 This alternative does not meet the stated need and purpose 

 This alternative does not comply with the requirements of FAA Engineering Brief No. 99 

 

4.1.3 Alternative 3‐ Remove trees from the Airport’s protected surfaces, on and off‐Airport 

property where property rights exist, and seek to acquire approximately 4 Avigation 

Easements for future obstruction removal where penetrations have been identified in the 

approach surface according to Runway Type 2 of FAA Engineering Brief No. 996 (see Figure 

4) 

Assumptions 

 The Airport seeks avigation easements over 4 parcels in the Runway 06‐24 ends containing trees that 

obstruct the Airport’s protected surfaces  

 
 
6 Engineering Brief No. 99, Changes to Tables 3‐2 and 3‐4 of Advisory Circular 150/5300‐13A, Airport Design 



RSA

TOFA

ROFA

37.9
33.1

56.9
40.9

40.9

66.1

50.0

28.3

35.8

60.2

40.9
40.9

39.5

39.0

50.8

36.7
37.2

57.7
19.6

19.5

19.5

41.7
48.5

59.4

41.441.4

39.1

38.7

68.9
59.0

63.8

40.0
40.0

27.5

55.9
64.5

40.7

40.7

62.7

62.7

52.8

29.1

56.6
46.5

46.8

38.0
38.0

63.5

58.0

47.6

62.5
53.6

39.6

43.4

43.0

60.6

52.2

52.2

42.7

63.6
43.3

41.9

41.9

41.5

62.2
57.0

57.4
64.3

35.3

58.7
49.5

23.1
22.1

40.6

40.2 40.6

40.5

39.0
50.4

50.1
63.5

64.7
21.7

22.2
30.3

36.7
31.9

61.3

66.7

58.7

55.4

45.4

47.8

48.0

61.0

58.4

53.0

72.8

66.5

37.6

42.8

55.4

37.7

37.0
48.5

58.5

67.4

70.1

40.5
56.6

45.6

30.0

30.8

28.7

43.4
22.0

19.9

38.7

18.5

21.2

52.7
63.2

68.6

40.7
39.2

37.0

33.6

33.3
54.4

66.3

73.2

66.1

75.0

82.6

83.4
77.2

79.5

81.1
78.4

80.7
79.1

78.9

56.5

68.3

76.7

52.9

70.7

56.3

62.2

63.2

74.1

76.8

88.2
76.4

71.0
74.3

61.5

48.4
61.2

47.1
56.6

74.9

77.5
79.1

69.0
75.1

68.2

84.6

84.8

83.6

79.7
64.4

70.2
77.9

82.0

81.5

74.8

67.1
51.9

55.3
59.3

52.6

40.5
46.4

48.5

74.6

75.2
72.7

63.0

65.0

75.6

71.9
66.9

85.2

77.3
81.4

79.9

74.2

73.6

71.2
69.3

47.6

44.5

46.3

40.9

87.4
84.4

76.5

67.8

81.979.1
78.6

75.9
75.7

77.8

81.0

81.4
84.2

87.4

86.3

84.6

81.9

82.1

77.2

48.5

70.8
75.7

59.7
59.2

54.1
40.8

57.5

73.8

76.7

74.9
78.6

86.186.490.3

80.3

81.1
78.7

76.2

76.0

62.8

45.6

41.5

69.9

64.8
67.4

77.7
85.3

82.2
82.2

81.6
81.8

80.8

74.4

75.2

47.6
75.6

77.7
79.5

68.3
68.2

77.1
80.5

82.7

19.9

47.7

45.5

24.1

26.3

62.1
43.9

34.0
57.8

57.350.4
50.2

67.5
68.5

65.8

65.9

74.4
65.3

62.3
25.4

62.7

40.2

41.1

64.7

62.1

60.2

32.2

41.1
39.3

22.6

23.519.8

19.7
56.2

50.4

32.5
54.4

41.3
40.9

61.4
34.4

71.1
65.2

50.4

53.0

57.2
66.5

54.6

52.3

82.381.5

60.6

74.1
51.9

65.6
65.9

67.9
78.4

79.1

73.0

51.3
67.8

78.5

78.3
71.0

73.9

85.0

81.4
81.6

75.7

46.5

83.4

81.8
60.6

60.7

65.9

62.5
57.8

59.7

59.0

67.5
68.1

77.5

74.7

61.5

55.2
60.9

62.3
70.5

56.2

74.2
80.0

84.0

78.7
80.0

78.4
78.0

74.3

75.8

82.6
19.9

22.7

46.7

36.3

35.9

35.4

34.3

33.8

32.6

32.3

32.5

33.0
34.7

35.7

36.9

37.537.5

45.3

43.7
43.7

41.2
41.2

37.0
36.5

40.4

41.1

41.1

35.9

36.0

36.4

43.6

43.8

42.3

41.0

42.6
43.2

42.6

42.3

42.4

39.2

38.8

56.1

62.9

43.7

38.7

32.5

47.2
54.4

50.6

49.7
49.3

49.9

49.5

50.4
67.3

70.5

47.1

55.7

55.7
53.9 42.1

55.8

57.9
53.5

57.8

56.3

47.7
48.6

81.6

49.6

46.6

64.0
54.7

45.9

45.1

58.6

53.7

53.6
58.6

58.7
53.8

55.1

47.1

59.5

59.4

59.4
42.9

44.078.4

62.3
60.2

43.9

43.9

48.1

60.8

60.7

41.8

41.0

62.5

60.4

63.0

54.0

39.7

40.5

52.0
39.4

39.1

66.5

68.4

38.5

38.9

72.7

64.2

57.4

66.3

65.2
60.3

60.3

41.4

52.1

52.1
53.3

38.6
38.7

39.2

39.5
39.3

40.6

40.2

41.2

41.2

40.9
73.9

76.8

40.4

40.7

41.1

41.7

40.9
41.1

42.1
41.9

41.5
41.6

41.5
41.1

41.5
40.9

40.7
40.3

40.4
40.0

39.7
39.3
39.3

39.1

38.9

65.1

64.0

55.5
51.7

76.1
76.8

75.0
74.7

64.4
49.2

61.5

57.8

61.6
40.1

40.9

40.4

41.0

41.4
41.3

41.6
41.1

41.2

64.1

63.0
68.1

66.5
66.4

67.5

40.3
40.3

73.4
68.6

60.5
52.5

60.8

51.4

59.1

60.0

60.2

51.3

40.2 39.9

73.9

66.5
66.4

66.3
65.9

56.2
53.8

57.9

47.3

45.0
48.5

66.3

66.3

51.2
68.5

64.9
64.9

41.0

59.6
59.5

52.9

41.7

41.9
70.9

71.9
71.1

60.5
60.9

60.6
60.5

60.0
60.2

47.1

65.0

69.3

42.642.8 46.6

64.9
53.2

37.8

65.4
52.9

42.7

47.2

51.5
51.5

54.1

46.7

60.2
47.5

37.9

34.7

62.3
46.7

42.7
59.4

59.4

62.2
62.4

59.9

77.1

42.9

42.3

42.1
40.5

36.4

37.5
31.0

31.4

53.7

41.5
42.5

42.1
41.7

40.9
40.1

38.7
37.2

36.3

36.8
36.4

59.9

54.1

54.3

59.2
59.6

60.0

62.9
60.3

42.5

56.1

33.3

33.5

42.8

57.9

41.2
37.3

55.0
50.2

56.7
56.5

37.7

53.9
60.754.3

34.6

36.2
66.2

64.3

56.2
56.2

69.8
72.6

41.5

40.1

41.0

62.1
42.4

42.2
43.1

43.8
43.4

42.1
40.5

39.4
38.4

36.1

65.7

69.0

72.4

43.2
58.3

26.0

40.2

65.1
63.6

59.0

55.0
60.6

42.3
41.8

64.6
63.7

63.6

66.5

63.7

68.5

56.1

68.2

66.1

65.2

65.7

63.6

61.4

67.2
71.7

64.8
73.3

73.2

68.0

65.8
68.6

71.3
71.6

57.3
62.7

71.6

63.9

69.8

62.1
69.8

70.9

67.0
67.1

66.2

63.2
65.2

67.3
66.5

75.1

63.8

55.5
57.4

59.0

74.2

74.2

69.5

71.1
68.6

68.6

70.9
70.2

72.7
76.0

68.4
64.6

70.9

75.6
83.5

80.1

83.2
72.8

62.8

88.6

75.486.3

76.8
84.6

84.0
82.182.5

82.1

73.0
58.4

69.1

78.4

78.676.2

78.6

80.7

79.5

80.7

63.3
69.7

81.5

84.2

82.8

60.0
53.6

56.384.3
74.7

84.5
84.5

80.8
73.3

75.5

60.3

79.6

62.1
62.0

66.8

67.3

52.2

75.8
83.078.7

50.8
52.153.5

51.7
63.6

54.9

55.9
76.2

69.8

55.2

52.6

55.9

48.6

58.3

55.9
72.1

67.4
71.4

53.9
66.9

52.1
62.8

69.5

53.0

41.9
52.839.0

68.7

72.5
43.2

54.5

54.3

57.358.155.5

60.6

71.066.756.8

66.0

60.5

43.0

69.3

46.2

45.2

72.2 50.2

43.9

39.8

43.9
45.2

40.8

40.9

57.0

55.1

69.9

74.4
67.0

41.0

43.5
42.4

67.7

55.4
47.6

39.4

46.846.5
59.5

71.6

66.9
68.5

63.6
55.1

61.2
68.6

72.4

65.0

46.8
62.3

63.7

58.8

59.0

66.8
65.8

59.3
60.1

58.6
59.5

57.4
43.7

54.8

49.3

55.3
43.4

45.1

42.4

41.4
66.6

67.2
57.5

58.5

75.8

51.6

67.8

59.3 56.5

45.9
64.8

46.5

47.2

57.5

62.2
62.6

44.9

45.0

44.4

44.9

44.9

44.8

76.3

77.8
58.3

56.5
64.6

62.7

58.2

67.8
71.7

59.1
59.9

45.3

44.6

59.8

71.0

82.9

80.4

45.2

51.1

58.0

72.3
44.3

75.7
80.2

70.4

50.5

74.0
74.7

50.4

56.9

45.0
68.4

55.7
44.1

47.1
66.5

72.3
75.4

78.5

72.1

52.3

57.1

63.5

63.1

60.4

53.5

44.8

43.2
47.3

55.4

67.3
66.6

64.0

60.2
61.6

56.8
51.0

55.8

74.3
73.3

67.7

70.4
70.7

68.3
69.3

66.6

73.6
71.6

77.4

73.1

57.0
50.7

45.3

59.1

66.8
61.3

56.1
48.557.1

59.2

60.9
66.5

70.5

73.0

78.6
71.3

68.9

70.8
72.1

61.7
47.1

68.4

61.9

50.2

50.4

69.5

59.8
66.5

76.3

74.2

77.2

72.1
64.8

45.1

70.1

70.9
68.1

71.6
73.7

50.6

51.1
75.7

75.9

78.6
78.8

72.4

66.4
66.8

71.7

64.4
65.7

61.4

61.2

62.5
68.7

70.2

72.1
71.6

73.7
72.7

79.2

83.5
81.9

79.2

80.3
60.0

63.1

71.0

77.2

70.7

73.4

77.7
75.8

74.0
72.4

81.0

82.9

79.6
73.7

75.5

75.8
73.5

72.7
74.8

76.0
77.0

92.2

83.1
83.4

73.7
73.7

83.1

81.8
66.7

59.9

55.4

50.1

50.7

59.0

64.7
66.8

71.0

66.2

82.0
71.1

66.1

89.9

88.8

82.9
78.7

75.4
75.0

74.3

70.8
76.2

79.8

80.1

79.6

72.2

84.9
77.3

70.6

73.1

79.1

66.6

54.9

65.0
67.8

65.2

86.4
87.1

71.1
73.8

60.4
69.2

66.2

67.3

62.3

60.6
55.2

52.6

56.6

56.4

55.7
73.4

71.3

50.5

63.9

36.3

35.9

35.4

34.3

33.8

32.6

32.3

32.5

33.0
34.7

35.7

36.9

37.537.5

45.3

43.7
43.7

41.2
41.2

37.0
36.5

40.4

41.1

41.1

35.9

36.0

36.4

43.6

43.8

42.3

46.8

43.4

41.0

42.6
43.2

42.6

42.3

42.4

39.2

38.8

56.1

62.9

43.7

38.7

32.5

30.8
30.4

31.7

31.4
30.8

31.1

47.2
54.4

50.6

49.7
49.3

49.9

49.5

50.4
67.3

70.5

47.1

33.4
32.2

31.5
31.3

55.7

55.7
53.9 42.1

55.8

57.9
53.5

57.8

56.3
36.8

41.8

44.5

47.7
48.6

81.6

49.6

46.6
46.5

64.0
54.7

45.9

45.1

58.6

39.9
36.9

34.4

32.6

53.7

53.6
58.6

58.7
53.8

55.1

47.1

59.5

59.4

59.4

35.5

35.5

35.1

35.1
35.1

35.7

37.6

42.9

44.078.4

62.3
60.2

43.9

43.9

48.1

60.8

60.7

41.8

41.0

62.5

36.2

35.2
35.2

34.3

34.5

35.6

60.4

63.0

54.0

38.6
37.8

37.4
36.4

35.3

36.4

34.8

39.7

40.5

39.9

39.4

41.3
35.6

37.9

36.9

35.4

36.1

30.4
34.2

35.9

34.9

39.8

52.0

39.6
39.6

40.2

39.4

39.1
36.9

37.0

38.0
38.9

39.7

66.5

68.4

40.0

39.4
38.8

38.5

38.0

38.5

38.9

72.7

41.4
41.2

41.0
41.1

67.6
64.2

57.4

66.3

65.2
60.3

60.3
35.7

36.3

36.3

36.5
42.1

37.3
36.7

39.1

41.4
41.2

41.1

41.4
41.4

41.5

52.1

52.1
53.3

71.3 38.6
38.7

39.2

39.5
39.3

40.6

40.2

39.4

39.6

41.2

41.2

40.9
73.9

76.8

40.4

40.7

41.1

41.7

40.9
41.1

42.1
41.9

41.5
41.6

41.5
41.1

41.5
40.9

40.7
40.3

40.4
40.0

39.7
39.3
39.3

39.1

38.9

65.1

56.3

39.2
38.9

39.8

40.0

64.0

55.5
51.7

76.1
76.8

75.0
74.7

52.8

49.9
50.5

64.4
49.2

61.5

57.8

61.6
39.6

36.7
39.5

38.8

39.7
40.1

40.9

40.4

41.0

41.4
41.3

41.6
41.1

41.2

40.0

40.7
41.0

40.8
40.0

40.7
64.1

63.0
68.1

66.5
66.4

67.5

40.3
40.3

40.2
39.8

38.5
38.9

73.4
68.6

60.5
52.5

60.8

51.4

59.1
40.6

40.6

54.5
38.3

37.6

38.9

38.963.9

60.0

60.2

51.3
36.6

40.2 39.9

73.9

41.5
66.5

66.4
66.3

65.9
41.5

56.2
53.8

57.9

47.3

45.0
48.5

66.3

66.3

51.2
68.5

64.9
64.9

41.6

41.2

41.0

34.4

35.0

33.9

59.6
59.5

52.9

41.7

41.9
70.9

41.0
40.9

71.9
71.1

60.5
60.9

60.6
60.5

40.9 41.6

40.4

41.0
41.1

40.8
60.0

60.2

47.1

65.0

69.3
41.8

42.642.8 46.6

64.9
53.2

33.5
33.6

34.0

32.3
32.3

37.8

65.4
52.9

42.7

47.2

51.5
51.5

54.1

46.7

60.2
47.5

37.9

34.7

62.3
46.7

47.5

42.7
59.4

59.4

62.2
62.4

59.9

77.1

42.9

42.3

42.1
40.5

36.4

37.5
31.0

31.4

53.7

41.5
42.5

42.1
41.7

40.9
40.1

38.7
37.2

36.3

36.8
36.4

59.9

54.1

54.3

59.2
59.6

60.0

62.9
60.3

42.5

56.1

33.3

33.5

45.7

42.8

57.9

41.2
37.3

55.0
50.2

56.7
56.5

37.7

53.9
60.754.3

34.6

36.2
66.2

64.3

56.2
56.2

69.8
72.6

49.7

41.5

40.1

41.0

62.1
42.4

42.2
43.1

43.8
43.4

42.1
40.5

39.4
38.4

36.1

65.7

69.0

72.4

43.2
58.3

26.0

24.1

26.3

62.1
43.9

34.0
57.8

57.350.4
50.2

67.5
68.5

65.8

65.9

74.4
65.3

62.3
25.4

62.7

40.2

40.2

41.1

64.7

62.1

60.2

32.2

41.1
39.3

22.6

23.519.8

19.7

37.9

56.2
50.4

33.1 32.5

56.9 54.4

46.7

41.3
40.9

40.9
40.9

61.4
34.4

66.1

50.0

28.3

35.8

60.2

40.9
40.9

39.5

39.0

50.8

36.7
37.2

57.7

47.7

19.6

19.5

19.5

41.7
48.5

59.4

41.441.4

39.1

38.7

68.9
59.0

63.8

40.0
40.0

45.5
27.5

55.9
64.5

40.7

40.7

62.7

62.7

52.8

29.1

56.6
46.5

46.8

38.0
38.0

63.5

58.0

47.6

62.5
53.6

39.6

43.4

43.0

60.6

52.2

52.2

42.7

63.6
43.3

41.9

41.9

41.5

62.2
57.0

57.4
64.3

35.3

58.7
49.5

23.1
22.1

40.6

40.2 40.6

40.5

39.0
50.4

50.1
63.5

64.7
21.7

22.2
30.3

36.7
31.9

61.3

66.7

58.7

55.4

45.4

47.8

48.0

61.0

58.4

53.0

72.8

66.5

37.6

42.8

55.4

37.7

37.0
48.5

58.5

67.4

70.1

40.5
56.6

45.6

30.0

30.8

28.7

43.4
22.0

19.9

38.7

18.5

21.2

52.7
63.2

68.6

40.7
39.2

37.0

33.6

33.3
54.4

66.3

73.2

65.1
63.6

59.0

55.0
60.6

42.3
41.8

64.6
63.7

63.6

66.5

63.7

68.5

56.1

68.2

66.1

65.2

65.7

63.6

61.4

67.2
71.7

64.8
73.3

73.2

68.0

65.8
68.6

71.3
71.6

57.3
62.7

71.6

63.9

69.8

62.1
69.8

70.9

67.0
67.1

66.2

63.2
65.2

67.3
66.5

75.1

63.8

55.5
57.4

59.0

74.2

74.2

69.5

71.1
68.6

68.6

70.9
70.2

72.7
76.0

68.4
64.6

70.9

75.6
83.5

80.1

83.2
72.8

62.8

88.6

75.486.3

76.8
84.6

84.0
82.182.5

82.1

73.0
58.4

69.1

78.4

78.676.2

78.6

80.7

79.5

80.7

63.3
69.7

81.5

84.2

82.8

60.0
53.6

56.384.3
74.7

84.5
84.5

80.8
73.3

75.5

60.3

79.6

62.1
62.0

66.8

67.3

52.2

75.8
83.078.7

50.8
52.153.5

51.7
63.6

54.9

55.9
76.2

69.8

55.2

52.6

55.9

48.6

58.3

55.9
72.1

67.4
71.4

53.9
66.9

52.1
62.8

69.5

53.0

41.9
52.839.0

68.7

72.5
43.2

54.5

54.3

57.358.155.5

60.6

71.066.756.8

66.0

60.5

43.0

69.3

46.2

45.2

72.2 50.2

43.9

39.8

43.9
45.2

40.8

40.9

57.0

55.1

69.9

74.4
67.0

41.0

43.5
42.4

67.7

55.4
47.6

39.4

46.846.5
59.5

71.6

66.9
68.5

63.6
55.1

61.2
68.6

72.4

65.0

46.8
62.3

63.7

58.8

59.0

66.8
65.8

59.3
60.1

58.6
59.5

57.4
43.7

54.8

49.3

55.3
43.4

45.1

42.4

41.4
66.6

67.2
57.5

58.5

75.8

51.6

67.8

59.3 56.5

45.9
64.8

46.5

47.2

57.5

62.2
62.6

44.9

45.0

44.4

44.9

44.9

44.8

76.3

77.8
58.3

56.5
64.6

62.7

58.2

67.8
71.7

59.1
59.9

45.3

44.6

59.8

71.0

82.9

80.4

45.2

51.1

58.0

72.3
44.3

75.7
80.2

70.4

50.5

74.0
74.7

50.4

56.9

45.0
68.4

55.7
44.1

47.1
66.5

72.3
75.4

78.5

72.1

52.3

57.1

63.5

63.1

60.4

53.5

44.8

43.2
47.3

55.4

67.3
66.6

64.0

60.2
61.6

56.8
51.0

55.8

74.3
73.3

67.7

70.4
70.7

68.3
69.3

66.6

73.6
71.6

77.4

73.1

57.0
50.7

45.3

59.1

66.8
61.3

56.1
48.557.1

59.2

60.9
66.5

70.5

73.0

78.6
71.3

68.9

70.8
72.1

61.7
47.1

68.4

61.9

50.2

50.4

69.5

59.8
66.5

76.3

74.2

77.2

72.1
64.8

45.1

70.1

70.9
68.1

71.6
73.7

50.6

51.1
75.7

75.9

78.6
78.8

72.4

66.4
66.8

71.7

64.4
65.7

61.4

61.2

62.5
68.7

70.2

72.1
71.6

73.7
72.7

79.2

83.5
81.9

79.2

80.3
60.0

63.1

71.0

77.2

70.7

73.4

77.7
75.8

74.0
72.4

81.0

82.9

79.6
73.7

75.5

75.8
73.5

72.7
74.8

76.0
77.0

92.2

83.1
83.4

73.7
73.7

83.1

81.8
66.7

59.9

55.4

50.1

50.7

59.0

64.7
66.8

71.0

66.2

82.0
71.1

66.1

89.9

88.8

82.9
78.7

75.4
75.0

74.3

70.8
76.2

79.8

80.1

79.6

72.2

84.9
77.3

70.6

73.1

79.1

66.6

54.9

65.0
67.8

65.2

86.4
87.1

71.1
73.8

60.4
69.2

66.2

67.3

62.3

60.6
55.2

52.6

56.6

56.4

71.1
65.2

50.4

53.0

57.2

55.7

66.5

54.6

52.3

82.381.5

60.6

74.1
51.9

65.6

73.465.9

67.9
78.4

79.1

73.0

51.3
67.8

78.5

78.3
71.0

73.9

85.0

81.4
81.6

75.7

46.5

83.4

81.8
60.6

60.7

65.9

62.5
57.8

59.7

59.0

67.5
68.1

77.5

74.7

61.5

55.2
60.9

62.3
70.5

56.2

74.2
80.0

84.0

78.7
80.0

78.4
78.0

74.3

75.8

82.6

66.1

75.0

82.6

83.4
77.2

79.5

81.1
78.4

80.7
79.1

78.9

56.5

68.3

76.7

52.9

70.7

56.3

62.2

63.2

74.1

76.8

88.2
76.4

71.0
74.3

61.5

48.4
61.2

47.1
56.6

74.9

77.5
79.1

69.0
75.1

68.2

84.6

84.8

83.6

79.7
64.4

70.2
77.9

82.0

81.5

74.8

67.1
51.9

55.3
59.3

52.6

40.5
46.4

48.5

74.6

75.2
72.7

63.0

65.0

75.6

71.9
66.9

85.2

77.3
81.4

79.9

74.2

73.6

71.2
69.3

47.6

44.5

46.3

40.9

87.4
84.4

76.5

67.8

81.979.1
78.6

75.9
75.7

77.8

81.0

81.4
84.2

87.4

86.3

84.6

81.9

82.1

77.2

48.5

70.8
75.7

59.7
59.2

54.1
40.8

57.5

73.8

76.7

74.9
78.6

86.186.490.3

80.3

81.1
78.7

76.2

76.0

62.8

45.6

41.5

69.9

64.8
67.4

77.7
85.3

82.2
82.2

81.6
81.8

80.8

74.4

75.2

47.6
75.6

77.7
79.5

68.3
68.2

77.1
80.5

82.7

19.9

19.9

22.7

46.8

43.4

39.8

54.5

47.5

49.7

30.8
30.4

31.7

31.4
30.8

31.1

33.4
32.2

31.5
31.3

36.8

41.8

44.5

46.5

39.9
36.9

34.4

32.6

35.5

35.5

35.1

35.1
35.1

35.7

37.6

36.2

35.2
35.2

34.3

34.5

35.6

38.6
37.8

37.4
36.4

35.3

36.4

34.8

39.9

39.4

41.3
35.6

37.9

36.9

35.4

36.1

30.4
34.2

35.9

34.9

39.6
39.6

40.2

36.9
37.0

38.0
38.9

39.7

40.0

39.4
38.8

38.5

38.0

41.4
41.2

41.0
41.1

67.6

35.7
36.3

36.3

36.5

37.3
36.7

39.1

41.2

41.1

41.4
41.4

41.5

39.4

39.6

39.2
38.9

39.8

40.0

39.6

36.7
39.5

38.8

39.7

40.0

40.7
41.0

40.8
40.0

40.7

40.2
39.8

38.5
38.9

40.6
40.6

38.3
37.6

38.9

38.9

36.6
41.5

41.5

41.6

41.2

34.4

35.0

33.9

41.0
40.9

40.9 41.6

40.4

41.0
41.1

40.8

41.8

33.5
33.6

34.0

32.3
32.3

56.3

52.8

49.9

TSA
TOFA

RSA

RSA RSA

ROFA

R
O

FA

ROFA

42.1

45.7

250

58.2
57.6

56.7
56.7

58.9
58.3

57.6

57.3

56.3

52.8

35.2

34.4
55.3

53.3
55.8

55.7
56.9

60.7

57.9

66.0

61.563.1

55.5
55.1

41.1

54.0
54.3

44.6
38.8

52.0

17.7

18.4

18.3

40.1

51.7

51.651.6
51.6

29.3
25.1

17.8

17.6

17.9

17.3

19.1

22.3

18.9

19.2

17.7
27.2

26.4

25.5
19.7

19.3

19.9

20.3
17.1

20.8

18.5

30.6
16.9

32.8
22.6

24.3

20.1

42.6
56.8

58.0

52.2
36.0

35.8

19.4

46.5
63.263.4

62.6

58.6

59.1
28.9

22.3

17.7
29.3

29.4

33.7
38.8

62.3

67.8

54.6
54.1

47.0

44.8

45.7
27.4

32.7

29.3

33.7
35.4

38.0
38.8

46.4

46.6

70.1
73.3

81.9
64.0

49.6

56.9
56.4

44.2
48.1

85.0
49.9

50.4

70.3
73.2

46.3
46.3

46.0

47.0

41.4
46.6

44.8

44.7

44.7

44.5
44.8

45.9
92.1

97.6

50.251.0

46.7

62.4

70.8

57.4

68.6

74.3

48.0
58.1

71.7

68.2

64.5

54.2
51.2

50.2

51.1

49.6 48.2

54.0

82.8

74.1

66.9
49.1

41.6

43.6
50.6

51.3
54.6

55.4

54.6

57.8
76.6

78.6

52.7

80.2
77.2

77.3
58.2

56.2

59.0

55.7
68.4

68.9
60.4

72.9

68.3
76.5

60.8

62.2
61.7

70.9
76.7

75.9
51.6

62.058.6

58.9

66.8
61.0

42.4
42.5

43.7

69.4

78.1

60.8
61.0

63.2

63.2 106.2

58.6

76.2

82.6
43.6

44.5

57.2

53.0

59.6

62.9
62.3

61.2

87.6
85.5

69.3

51.9

77.7
42.1

41.1 40.8

63.8

59.9

47.7

47.2

53.353.3
63.7

63.2

59.3
71.8

71.8
69.9

48.1

69.3
69.5

64.1
100.156.7

53.0

47.5

49.8

57.9

64.9

58.2
70.0

40.3
26.1

26.1

30.1
62.0

56.8

72.0

73.6

69.6
69.8

52.7

18.1

34.7
72.1

75.9

72.0

55.7

92.6
46.8

43.4

43.1

43.8

57.0

47.2

54.7

38.6
36.2

38.3

40.7
86.5

73.6

67.9

59.1

71.1
60.8

58.2

28.7

28.1
27.5

47.5

48.0
30.9

22.8
17.7

37.9

28.5

42.4
40.3

39.5

38.6
37.6

36.6

85.1

38.7

37.7

37.7

41.5

41.7
24.8

26.2

18.4
18.4

39.2

53.4

23.9

25.5

52.4 56.5

29.6

67.6

36.8

40.7

33.7
36.5

36.3
33.4

31.1

27.8

42.3
18.0 17.0

36.3
36.8

37.9
38.2

37.8
45.2

44.3
44.8

40.1

54.6

46.5

59.6

62.7
36.5

45.5

66.8

66.8

62.1

68.8

78.5
44.3

45.0
45.0

59.4

60.5
64.0

60.4

56.6
36.3

19.5

54.0

59.8

55.2

51.7
51.0

45.2

28.9
28.4

60.2

46.3

41.0

29.3

27.7

31.1
31.5

84.1

60.1

58.7
55.0

52.8

63.4

56.9
34.2

47.3
47.3

37.8

46.9
37.5

43.8

36.8

47.0

50.5

60.5
60.3

60.4

32.0

56.7

69.9
53.5

63.6
85.5

69.1

64.9
66.0

66.0

55.4

46.7

42.7
37.7

32.8
28.1

25.0

61.0

43.8
37.1

23.4

23.4

20.8
21.4

68.2

56.6
38.2

92.0

14.5

14.5

14.5

14.5

14.5 14.5
14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5
14.5

14.5

14.5

20.1

21.5
16.3

15.9

16.3

16.1

15.6 16.1

15.9

15.8

15.5

15.5

15.7

15.2

15.0 15.4 15.4

15.8

15.8

15.5

14.9

14.815.115.9
15.6 15.0

15.0

14.8 15.1

15.6

21.0

15.2

14.914.7

14.7

15.315.9

15.2

15.4

14.7

15.1

15.2

18.1 19.2 19.2 16.7

15.8

16.0

15.6

94.0
94.2

73.2

58.4

65.9
79.1

82.0

77.6

79.380.3
76.9

76.8 77.1

72.6

81.0
76.2

76.6
88.788.8

66.6 72.7

85.6
73.6

80.6
75.1

79.4
79.9

78.9

81.9
83.2

79.6
81.7 80.2

78.2

81.5

79.7

75.2

75.5

77.0
80.6

82.9
83.2

87.2 86.3
84.5

85.4

85.0

79.8

76.1
76.8

79.4

74.9

66.6

70.7
70.5

50.8

66.7
72.9

73.5
77.1

79.2
74.2

90.7

75.1

94.1

86.0

95.9

84.4
72.1

77.8

76.1

73.0
67.7

68.9

76.6

72.2

80.2
84.8

86.8

75.6

77.8

75.7
75.3

46.8

76.7

65.5

72.2

72.9

27.3

19.0
26.0

34.0

33.4

22.9
23.5

22.6
30.2

33.2
52.8

26.7

26.0

41.7
32.4

75.9
73.2

43.0
32.4

44.1
41.7

50.6

22.0

32.0

29.1

72.6
83.9
83.0

75.3
75.9

56.8

38.7

81.2

66.7

73.4

69.7
37.3

17.1
31.7

42.4
61.0

67.0

78.7

56.3

89.7
88.3

79.8
77.1

81.2

71.6
49.2

56.0

99.4
82.9

62.3 54.2
71.3

68.3

67.2
46.7

83.1

59.7
81.5

78.0

76.1

81.6

92.7

91.2
69.3

80.3

77.7
84.3

63.8

59.0 86.1
81.9

86.9

89.6

73.7

51.1
85.3

96.6

90.8
89.086.1

85.9
93.6

77.0
87.0

113.8116.0
97.8

67.3
64.5

85.4
85.5

72.3

66.7

84.7

94.0
89.7

87.6

87.0

98.3
99.4

92.4
89.7

88.4
91.6

97.3
95.4

85.6

81.8

92.4

88.7

76.9
83.3

90.4
70.7

89.6
82.9

96.5

72.7
71.7

117.3

47.8
52.6

59.0

78.3
88.8

82.1
89.7

92.8

92.8
96.596.3

102.6

98.5

95.8
93.2

87.6

84.2
90.1

95.8

98.3
97.8

94.2

99.6

96.2

100.0
98.6

90.5
91.3

93.4

97.2

89.8
82.0

94.6

92.2

45.8
92.0

79.8

100.7
102.2

90.0
85.9

80.8

83.5

90.4

105.9
93.4

104.6

77.4

83.2

93.8
97.4

97.6
98.0

95.0

86.6

89.7
88.7

89.6
95.3

105.0

73.5
105.5

97.6

91.9

85.3

106.0

98.7

83.5

93.2
50.4

90.4

77.4

92.4

91.5

98.4
92.2

88.8

103.0

94.7

99.6

110.1112.7
112.2

95.9

80.7
88.2

85.0
77.1

22.7

46.7 53.0

35.4

85.4

77.7
88.4

106.2

105.6
105.5

103.6

98.1

96.6
94.9

97.0

91.9

87.5

88.9
75.9

73.6

62.0

60.2

50.5

86.5
84.5

86.7

93.7

96.7

92.0
92.7

95.7

100.9
102.9

106.3
110.7

107.4
100.6

83.9

74.8
51.2

79.2

55.1

66.6
76.8

78.6

94.3
83.1

102.2
105.6

102.1

85.4

101.4
93.2

99.4

95.1
85.7

74.3

61.9
41.4

58.7

69.0

78.8

89.9

81.1

89.2

98.1

93.4
92.2

94.3

94.4

98.7

76.8

72.3

72.3

50.7
66.6

85.3
79.0

81.8

76.9
89.2

93.3 89.3

75.5
92.6

98.0

93.8

89.0

74.7

42.0
40.9

23.3 12.4

24.3

58.7

92.7

82.8

72.8

85.5

79.5

73.5

92.3
56.2

86.7
87.9

84.0
74.7

62.3
59.2

57.9

76.8

75.9 81.1
87.7

87.5

69.0

68.7

93.4
88.1

94.8

94.6

82.5

83.7

66.8
75.5

74.7

67.5
70.2

66.3

48.7
31.1

13.8

44.9
62.6

67.1

41.8
23.8

74.2

74.0
94.5

94.7

92.1

92.5
67.6

76.1

88.4
92.8

94.2

37.2

79.8
77.7

80.2

81.4

92.4

92.6 88.6
77.5

62.5

71.2
58.8

34.3 29.7
13.1 49.4

53.4

67.4
61.4

69.1

73.7

75.9

74.7

91.6

93.3

80.1

87.8

80.0

87.3
51.7

82.6

75.5

73.6

78.9

92.7

85.8
94.8

77.1
76.6

74.3

85.6
84.7

74.2
71.4

57.1
51.3

42.8
36.7

24.9
25.7

64.2
77.3

39.1

88.1

77.1

94.7

56.5

51.0
79.8

76.6

74.0
86.4

86.3

81.4

70.5

64.6

65.0

96.1
96.3

72.8
92.5

103.3
98.1

87.7

89.0
90.6

79.6
71.3

71.6

86.4
88.6

84.0

75.1
58.6

20.8

50.4
49.3

77.2

77.0

76.3

77.8

86.0

91.3

86.5

96.5
100.2

100.6

101.0
100.9

90.2
86.8

94.1
98.9

98.5

93.4

86.6
79.8

82.1

87.1

82.8
94.8

99.1
108.5

99.4
97.0

71.9
64.3

93.7

99.7

98.8
98.2

88.5

89.0

46.0

89.887.6

74.3

70.3

77.2

71.0
79.2

87.3

80.9
83.8

47.8

77.1

94.2
98.2

99.8

114.9
109.4

106.3

99.2

46.8
86.4

95.8

82.3
56.8

65.9

9.3

9.3 9.3 9.3 9.3

9.3

9.3

9.39.3

9.3

9.3

9.3

9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
9.3

9.3
9.3

9.39.39.3

9.3

9.39.3

9.39.3

9.3

9.3

9.3 9.3 9.3 9.3 9.3 9.3 9.3

9.3 9.3 9.3 9.3

9.3

9.39.39.39.39.3

9.39.39.39.39.39.3

9.3

9.3

9.3

9.3

79.4

42.1
70.158.2

57.6
56.7

56.7

58.9
58.3

57.6

57.3

56.3

52.8

35.2

34.4
55.3

53.3
55.8

55.7
56.9

60.7

57.9

66.0

61.563.1

55.5
55.1

41.1

54.0
54.3

44.6
38.8

52.0

17.7

18.4

18.3

40.1

51.7

51.651.6
51.6

29.3
25.1

17.8

17.6

17.9

17.3

19.1

22.3

18.9

19.2

17.7
27.2

26.4

25.5
19.7

19.3

19.9

20.3
17.1

20.8

18.5
20.8

30.6
16.9

32.8
22.6

24.3

20.1

17.1

18.3

17.5

15.8

17.617.1
24.7

23.4
42.6

56.8

58.0

52.2
36.0

35.8

19.4

46.5
63.263.4

62.6

58.6

59.1
28.9

22.3

17.7
29.3

29.4

33.7
38.8

62.3

67.8

54.6
54.1

75.7

73.9

73.9

47.0

44.8

45.7
27.4

32.7

29.3

33.7
35.4

38.0
38.8

46.4

46.6

70.1
73.3

81.9

79.8

81.3
64.0

49.6

56.9
56.4

39.5

44.2
48.1

85.0
49.9

50.4

70.3
73.2

46.3
46.3

46.0

47.0

41.4
46.6

44.8

44.7

44.7

44.5
44.8

45.9

86.8

90.4

91.292.1
91.2

91.0

89.3

94.1

97.6

50.251.0

46.7

62.4

70.8

57.4

68.6

74.3

48.0
58.1

71.7

68.2

64.5

54.2
51.2

50.2

51.1

49.6 48.2

54.0

82.8

74.1

66.9
49.1

41.6

43.6
50.6

51.3
54.6

55.4

54.6

57.8
76.6

78.6

52.7

80.2
77.2

77.3
58.2

56.2

59.0

55.7
68.4

68.9
60.4

72.9

68.3
76.5

79.4
60.8

62.2
61.7

70.9
76.7

75.9
51.6

62.058.6

58.9

66.8
61.0

42.4
42.5

43.7

69.4

78.1

60.8
61.0

63.2

63.2 106.2

58.6

76.2

82.6
43.6

44.5

57.2

53.0

59.6

62.9
62.3

61.2

87.6
85.5

69.3

51.9

77.7
42.1

41.1 40.8

63.8

59.9

47.7

47.2

53.353.3
63.7

63.2

59.3
71.8

71.8
69.9

48.1

69.3
69.5

64.1
100.156.7

53.0

47.5

49.8

57.9

64.9

58.2
70.0

40.3
26.1

26.1

30.1
62.0

56.8

72.0

73.6

69.6
69.8

52.7

18.1

42.1
34.7

72.1

75.9

72.0

70.1
55.7

92.6
46.8

43.4

43.1

43.8

57.0

47.2

54.7

38.6
36.2

38.3

40.7
86.5

73.6

67.9

59.1

71.1
60.8

58.2

28.7

28.1
27.5

47.5

48.0
30.9

15.0

21.1

22.8
17.7

37.9

28.5

42.4
40.3

39.5

38.6
37.6

36.6

85.1

38.7

37.7

37.7

41.5

41.7
24.8

26.2

18.4
18.4

21.2 11.2
11.0

21.0

39.2

53.4

23.9

25.5

52.4 56.5

29.6

67.6

36.8

40.7

33.7
36.5

36.3
33.4

31.1

27.8

33.8

28.6

42.3
18.0

10.4

17.0
42.5

36.3
36.8

37.9
38.2

37.8
45.2

44.3
44.8

40.1

42.3

42.3
54.6

37.7

46.5

59.6

62.7
36.5

45.5

66.8

66.8

62.1

68.8

78.5
44.3

45.0
45.0

59.4

60.5
64.0

60.4

56.6
36.3

19.5 38.1
54.0

59.8

55.2

51.7
51.0

45.2

28.9
28.4

60.2

46.3

41.0

33.6
29.3

27.7

31.1
31.5

64.9
84.1

60.1

58.7
55.0

52.8

63.4

56.9
34.2

47.3
47.3

37.8

46.9
37.5

43.8

36.8

47.0

50.5

60.5
60.3

60.4

32.0

56.7

69.9
53.5

63.6
85.5

69.1

64.9
66.0

66.0

55.4

46.7

42.7
37.7

32.8
28.1

25.0

61.0

43.8
37.1

23.4

23.4

20.8
21.4

68.2

56.6
38.2

92.0

73.1
67.1

14.5

14.5

14.5

14.5

14.5 14.5
14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5
14.5

14.5

14.5

20.1

21.5
16.3

15.9

16.3

16.1

15.6 16.1

15.9

15.8

15.5

15.5

15.7

15.2

15.0 15.4 15.4

15.8

15.8

15.5

14.9

14.815.115.9
15.6 15.0

15.0

14.8 15.1

15.6

21.0

15.2

14.914.7

14.7

15.315.9

15.2

15.4

14.7

15.1

15.2

18.1 19.2 19.2 16.7

15.8

16.0

15.6

94.0
94.2

73.2

58.4

65.9
79.1

82.0

77.6

79.380.3
76.9

76.8 77.1

72.6

81.0
76.2

76.6
88.788.8

66.6 72.7

85.6
73.6

80.6
75.1

79.4
79.9

78.9

81.9
83.2

79.6
81.7 80.2

78.2

81.5

79.7

75.2

75.5

77.0
80.6

82.9
83.2

87.2 86.3
84.5

85.4

85.0

79.8

76.1
76.8

79.4

74.9

66.6

70.7
70.5

50.8

66.7
72.9

73.5
77.1

79.2
74.2

90.7

75.1

94.1

86.0

95.9

84.4
72.1

77.8

76.1

73.0
67.7

68.9

76.6

72.2

80.2
84.8

86.8

75.6

77.8

75.7
75.3

46.8

76.7

65.5

72.2

72.9

27.3

19.0
26.0

34.0

33.4

22.9
23.5

22.6
30.2

33.2
52.8

26.7

26.0

41.7
32.4

75.9
73.2

43.0
32.4

44.1
41.7

50.6

22.0

32.0

29.1

72.6
83.9
83.0

75.3
75.9

56.8

38.7

81.2

66.7

73.4

69.7
37.3

17.1
31.7

42.4
61.0

67.0

78.7

56.3

89.7
88.3

79.8
77.1

81.2

71.6
49.2

56.0

99.4
82.9

62.3 54.2
71.3

68.3

67.2
46.7

83.1

59.7
81.5

78.0

76.1

81.6

92.7

91.2
69.3

80.3

77.7
84.3

63.8

59.0 86.1
81.9

86.9

89.6

73.7

51.1
85.3

96.6

90.8
89.086.1

85.9
93.6

77.0
87.0

113.8116.0
97.8

67.3
64.5

85.4
85.5

72.3

66.7

84.7

94.0
89.7

87.6

87.0

98.3
99.4

92.4
89.7

88.4
91.6

97.3
95.4

85.6

81.8

92.4

88.7

76.9
83.3

90.4
70.7

89.6
82.9

96.5

72.7
71.7

117.3

47.8
52.6

59.0

78.3
88.8

82.1
89.7

92.8

92.8
96.596.3

102.6

102.2

98.5

95.8
93.2

87.6

84.2
90.1

95.8

98.3
97.8

94.2

99.6

96.2

100.0
98.6

90.5
91.3

93.4

97.2

89.8
82.0

94.6

92.2

45.8
92.0

79.8

100.7
102.2

90.0

96.2

96.2

98.4

103.2

99.1

99.0

97.9

96.3
95.6

93.8

91.991.7

88.6

87.7

84.5
82.8

82.6
82.7

79.5

85.9

80.8

83.5

90.4

105.9
93.4

104.6

77.4

83.2

93.8
97.4

97.6
98.0

95.0

86.6

89.7
88.7

89.6
95.3

105.0

73.5
105.5

97.6

91.9

85.3

106.0

98.7

83.5

93.2
50.4

90.4

77.4

92.4

91.5

98.4
92.2

88.8

103.0

94.7

99.6

110.1112.7
112.2

95.9

80.7
88.2

85.0
77.1

22.7

46.7 53.0

35.4

85.4

77.7
88.4

106.2

105.6
105.5

103.6

98.1

96.6
94.9

97.0

91.9

87.5

88.9
75.9

73.6

62.0

60.2

50.5

86.5
84.5

86.7

93.7

96.7

92.0
92.7

95.7

100.9
102.9

106.3
110.7

107.4
100.6

83.9

74.8
51.2

79.2

55.1

66.6
76.8

78.6

94.3
83.1

102.2
105.6

102.1

85.4

101.4
93.2

99.4

95.1
85.7

74.3

61.9
41.4

58.7

69.0

78.8

89.9

81.1

89.2

98.1

93.4
92.2

94.3

94.4

98.7

76.8

72.3

72.3

50.7
66.6

85.3
79.0

81.8

76.9
89.2

93.3 89.3

75.5
92.6

98.0

93.8

89.0

74.7

42.0
40.9

23.3 12.4

24.3

58.7

92.7

82.8

72.8

85.5

79.5

73.5

92.3
56.2

86.7
87.9

84.0
74.7

62.3
59.2

57.9

76.8

75.9 81.1
87.7

87.5

69.0

68.7

93.4
88.1

94.8

94.6

82.5

83.7

66.8
75.5

74.7

67.5
70.2

66.3

48.7
31.1

13.8

11.2

11.6

44.9
62.6

67.1

41.8
23.8

74.2

74.0
94.5

94.7

92.1

92.5
67.6

76.1

88.4
92.8

94.2

37.2

79.8
77.7

80.2

81.4

92.4

92.6 88.6
77.5

62.5

71.2
58.8

34.3 29.7
13.1 49.4

53.4

67.4
61.4

69.1

73.7

75.9

74.7

91.6

93.3

80.1

87.8

80.0

87.3
51.7

82.6

75.5

73.6

78.9

92.7

85.8
94.8

77.1
76.6

74.3

85.6
84.7

74.2
71.4

57.1
51.3

42.8
36.7

24.9
25.7

64.2
77.3

39.1

88.1

77.1

94.7

56.5

51.0
79.8

76.6

74.0
86.4

86.3

81.4

70.5

64.6

65.0

96.1
96.3

72.8
92.5

103.3
98.1

87.7

89.0
90.6

79.6
71.3

71.6

86.4
88.6

84.0

75.1
58.6

20.8

50.4
49.3

77.2

77.0

76.3

77.8

86.0

91.3

86.5

96.5
100.2

100.6

101.0
100.9

90.2
86.8

94.1
98.9

98.5

93.4

86.6
79.8

82.1

87.1

82.8
94.8

99.1
108.5

99.4
97.0

71.9
64.3

93.7

99.7

98.8
98.2

88.5

89.0

46.0

89.887.6

74.3

70.3

77.2

71.0
79.2

87.3

80.9
83.8

47.8

77.1

94.2
98.2

99.8

114.9
109.4

106.3

99.2

46.8
86.4

95.8

82.3
56.8

65.9

9.3

9.3 9.3 9.3 9.3

9.3

9.3

9.39.3

9.3

9.3

9.3

9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
9.3

9.3
9.3

9.39.39.3

9.3

9.39.3

9.39.3

9.3

9.3

9.3 9.3 9.3 9.3 9.3 9.3 9.3

9.3 9.3 9.3 9.3

9.3

9.39.39.39.39.3

9.39.39.39.39.39.3

9.3

9.3

9.3

9.3

20.8

17.1

18.3

17.5

15.8

17.617.1
24.7

23.4

75.7

73.9

73.9

79.8

81.3

39.5

86.8

90.4

91.2

91.2

91.0

89.3

94.1

15.0

21.1

21.2 11.2
11.0

21.0

33.8

28.6

10.4

42.5

42.3

42.3
37.7

38.1

33.6

64.9

73.1
67.1

96.2

96.2

98.4

103.2

99.1

99.0

97.9

96.3
95.6

93.8

91.991.7

88.6

87.7

84.5
82.8

82.6
82.7

79.5

11.2

11.6

TSA
TOFA

RSA

RSA RSA

ROFA ROFA

ROFA

250

© 

6 Bedford Farms Drive
Bedford, NH 03110

P 603.471.1887
F 603.471.1809
www.gainc.com

Gale Associates, Inc.
Engineers - Planners

Boston   Baltimore   Orlando   Hartford

AutoCAD SHX Text
RUNWAY 6 END PLAN VIEW

AutoCAD SHX Text
RUNWAY 24 END PLAN VIEW

AutoCAD SHX Text
N

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
AIRPORT PROPERTY LINE

AutoCAD SHX Text
RUNWAY SAFETY AREA (RSA)

AutoCAD SHX Text
 TAXIWAY OBJECT FREE AREA (TOFA)

AutoCAD SHX Text
RUNWAY OBJECT FREE AREA (ROFA)

AutoCAD SHX Text
EXISTING PAVEMENT

AutoCAD SHX Text
TERPS APPROACH SURFACE OBSTRUCTION

AutoCAD SHX Text
20:1 TERPS APPROACH SURFACE 

AutoCAD SHX Text
 SCALE 1"=100'

AutoCAD SHX Text
 SCALE 1"=100'

AutoCAD SHX Text
20:1 TYPE 2 TERPS APPROACH 

AutoCAD SHX Text
20:1 TYPE 2 TERPS APPROACH 

AutoCAD SHX Text
ALTERNATIVE 3 TREE REMOVAL FROM RUNWAY 6-24 TYPE 2

AutoCAD SHX Text
ID

AutoCAD SHX Text
ID

AutoCAD SHX Text
MPC

AutoCAD SHX Text
FIG.	44

AutoCAD SHX Text
SCALE: 1" = 100'

AutoCAD SHX Text
100

AutoCAD SHX Text
0

AutoCAD SHX Text
200

AutoCAD SHX Text
DATE

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
SHEET TITLE

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
DRAWING NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
This drawing and the design and construction features disclosed are proprietary to Gale Associates, Inc. and shall not be altered or reused in whole or part without the express written permission of Gale Associates, Inc. Copyright © 20182018

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
777095

AutoCAD SHX Text
ENVIRONMENTAL ASSESSMENT AND VEGETATION MANAGEMENT PLAN AIP NO. 3-25-0015-26-2020

AutoCAD SHX Text
CHATHAM MUNICIPAL AIRPORT TOWN OF CHATHAM, MASSACHUSETTS

AutoCAD SHX Text
OWNER

AutoCAD SHX Text
PROJECT

AutoCAD SHX Text
PREPARED FOR: 

AutoCAD SHX Text
3/29/2021 9:36:10 AM U:\777095 CQX EA and VMP\CADD\777095-CQX-FIG 4.dwg (APL) U:\777095 CQX EA and VMP\CADD\777095-CQX-FIG 4.dwg (APL)U:\777095 CQX EA and VMP\CADD\777095-CQX-FIG 4.dwg (APL)\777095-CQX-FIG 4.dwg (APL)777095-CQX-FIG 4.dwg (APL) (APL)APL))

AutoCAD SHX Text
MARCH, 2021



FINAL EA 
Chatham Municipal Airport 

Page 6 

 

 The Airport secures documents, permissions, and/or rights necessary to obtain eligibility for future 

obstruction clearing efforts to maintain its existing approach surfaces in accordance with FAA Engineering 

Brief No. 99  

 Obstruction removal occurs on‐Airport property, Town right‐of‐way, and on parcels where the Airport 

currently possesses easements 

Airport Impacts  

 The Airport eliminates trees that have a negative and unsafe effect on the Airport’s existing visual approach 

surfaces 

 Enhances safety for pilots, passengers, neighboring properties, and aircraft due to the removal of trees 

 Airport maintains compliance with FAA Grant Assurances 

 Airport continues to be dependent on its non‐direction beacon (NDB) as its sole navigational aid 

 The FAA’s 2018 Navigation Programs Strategy calls for NDBs to be gradually phased out of the National 

Airspace System, and by 2030 all NDB approaches are expected to be removed from the NAS 

 In June 2020, MassDOT/AD ceased to provide funding assistance for the maintenance of the NDB 

Environmental Impacts 

 There are no environmental impacts associated with the acquisition of avigation easements  

 Temporary wetland impacts as a result of selective tree removal 

 Selective tree removal is proposed to occur within wetland resource areas and their buffers as noted below:  

o Runway 06 

 Wetland: 1,996 square feet 

 Vernal Pool: 218 square feet 

 350’ Vernal Pool buffer (per Cape Cod Commission): 35,015 square feet  

Summary of Alternative 3 

 Vegetative obstructions are removed, eliminating the negative and unsafe effect they present to the 

Airport’s approach surfaces  

 Enhanced safety of pilots, passengers, and neighboring residential and commercial properties 

 While maintaining the Airport’s existing approach surface complies with FAA requirements, it fails to address 

the aeronautical needs of the Airport and users  

 Does not address the decommissioning of the Airport’s non‐directional beacon 

 This alternative does not comply with the requirements of FAA Engineering Brief No. 99 

 

4.1.4 Alternative 4‐ Remove trees from the Airport’s protected surfaces, on and off‐Airport 

property where property rights exist, and seek to acquire approximately 21 Avigation 

Easements for future obstruction removal where penetrations have been identified in the 

approach surfaces according to Runway Type 4 of FAA Engineering Brief No. 99 (Figure 5) 

Assumptions 

 The Airport seeks avigation easements over 21 parcels in the Runway 06‐24 ends containing trees that 

obstruct the Airport’s protected surfaces  
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 The Airport secures documents, permissions, and/or rights necessary to obtain eligibility for future 

obstruction clearing efforts 

 Obstruction removal occurs on‐Airport property, Town right‐of‐way, and on parcels where the Airport 

currently possesses easements 

Airport Impacts  

 The Airport eliminates trees that have a negative and unsafe effect on the Airport’s protected surfaces 

 Enhanced safety for pilots, passengers, neighboring properties, and aircraft due to the removal of trees 

 Airport maintains compliance with FAA Grant Assurances 

 FAA Flight Procedures can design a non‐precision approach with vertical guidance (GPS approach) under this 

alternative which addresses the future decommissioning of the NDB 

 Enhances airspace safety by providing a more accurate, direct, and unobstructed approach to Runway 06‐24 

 Improves safety at the Airport due to a stabilized approach7 (i.e., the pilot establishes and maintains a 

constant angle glidepath towards a predetermined point on the landing runway) 

 Reduces missed approaches and diversions when weather conditions result in low ceilings 

Environmental Impacts 

 There are no environmental impacts associated with the acquisition of avigation easements  

 Temporary wetland impacts as a result of selective tree removal 

 Selective tree removal is proposed to occur within wetland resource areas and their buffers as noted below:  

o Runway 06 

 Wetland: 4,650 square feet 

 Vernal Pool: 8,272 square feet 

 350’ Vernal Pool buffer (per Cape Cod Commission): 95,432 square feet 

Summary of Alternative 4 

 Vegetative obstructions are removed, eliminating the negative and unsafe effect they present to the 

Airport’s approach surfaces  

 Enhanced safety of pilots, passengers, and neighboring residential and commercial properties 

 The Airport avoids the need to displace its threshold and therefore, positions the Airport to retain its existing 

client base, thereby preserving community revenue generated from landside sources (e.g., fuel, rental cars, 

hangars, etc.) and tourism (e.g., restaurants, hotels, property rentals, etc.) 

 This alternative meets the stated need and purpose 

 

 
 
7https://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/waas/benefits/   
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4.2 Development of Hangars 

4.2.1 Alternative 1‐ No Action 

Assumptions  

 Additional hangars are not constructed at the Airport 

Airport Impacts  

 The Airport continues to lack the adequate infrastructure to meet existing demand for hangar units 

 The Airport misses out on the opportunity for additional sources of revenue and the ability to contribute to 

becoming self‐sufficient 

Environmental Impacts  

 No construction is proposed as part of Alternative 1, and therefore, no environmental resources will be 

impacted by this alternative  

Summary of Alternative 1 

 The Airport continues to lack the infrastructure necessary to meet hangar demand and misses out on the 

opportunity for additional revenue and ability to meet the aeronautical needs of the Airport 

 This alternative does not meet the stated purpose and need 

 
4.2.2 Alternative 2‐ Development of Hangars (see Figure 6) 

Assumptions  

 The Airport constructs hangars as demand is realized. It is proposed that two (2) T‐hangar buildings 

(approximately 22 units) with vehicular parking to the north of the existing H‐3 T‐hangar row, including 

access taxilanes, and a small vehicle parking area adjacent to the SRE building are constructed 

 It is anticipated that the new T‐hangars will be funded by private developers and that the Airport will incur no 

costs associated with their construction 

Airport Impacts  

 The project area for this proposed alternative is currently vacant and will allow the Airport to address hangar 

capacity in the short‐term and/or as demand warrants 

 Enhances safety at the Airport by providing delineated parking spaces inside the fence to differentiate 

between automobile parking areas and aircraft movement areas 

 Provides the Airport with additional sources of revenue  

Environmental Impacts  

 No anticipated wetland impacts 

 Approximately 118,500 square feet of additional impervious surface 

 Requires geotechnical investigation of project area to confirm suitable soils as there is a significant elevation 

change in a portion of this area 
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Summary of Alternative 2 

 The Airport constructs 22 additional hangar units, meeting demand and increasing opportunities for revenue 

generation 

 This alternative meets the stated purpose and need 

5.0 Selection of Preferred Alternatives  

The alternatives analysis presented in Section 4 of this document resulted in the selection of the following:  
 
5.1 Acquisition of Avigation Easements and Vegetative Obstruction Removal 

The preferred avigation easement acquisition and vegetative obstruction removal alternative (Alternative 4) includes 
removing trees from the Airport’s protected surfaces, on and off Airport property where property rights exist, and 
seeking to acquire approximately 21 avigation easements for future obstruction removal where obstructions have 
been identified in the approach surfaces.  
 
5.2 Development of Hangars  

The preferred hangar development alternative (Alternative 2) includes the construction of two (2) T‐hangar buildings 
(approximately 22 units) with vehicular parking to the north of the existing H‐3 T‐hangar row, including access 
taxilanes, and a small vehicle parking area adjacent to the SRE building.  

 

6.0 Affected Environment/Environmental Consequences  

FAA Order 1050.1F, Environmental Impacts: Policies and Procedures, effective July 16, 2015, provides requirements 
for compliance with the National Environmental Policy Act (NEPA). Order 1050.1F requires that Airport sponsors 
evaluate all proposed actions against the following Impact Categories:  
 

 Air Quality 

 Biological resources (including fish, wildlife, 
and plants 

 Climate 

 Coastal resources 

 Department of Transportation Act, Section 
4(f) 

 Farmlands 

 Hazardous materials, solid waste, and 
pollution prevention 

 Historical, architectural, archaeological, and 
cultural resources 

 Land use 

 Natural resources and energy supply 

 Noise and compatible land use 

 Socioeconomics, environmental justice and 
children’s environmental health and safety 
risks  

 Visual effects (including light emissions) 

 Water resources (including wetlands, 
floodplains, surface waters, groundwater, and 
wild and scenic rivers) 

An assessment was performed for each potential environmental impact category identified per Order 1050.1F 
Environmental Impacts: Policies and Procedures, July 16, 2015. Of the 14 FAA categories, 7 are not discussed in this 
EA because they are either not present in the Area of the Proposed Action(s), or if present would not be affected by 
the activities associated with the alternatives evaluated. Table 2 lists the categories excluded in the discussion with 
this EA and the rational for exclusion.  
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Table 2: Environmental Impact Categories Excluded from the EA  

Impact Category  Rationale for exclusion 

Wild and Scenic 
Rivers 

Under the Wild and Scenic Rivers Act, “certain selected rivers of the Nation 
which, with their immediate environments, possess outstandingly remarkable 
scenic, recreational, geologic, fish and wildlife, historic, cultural or other similar 
values, shall be preserved in free‐flowing condition, and that they and their 
immediate environments shall be protected for the benefit and enjoyment of 
present and future generations.”8 There are no wild and scenic rivers within the 
project area.  

Coastal Resources  The Proposed Actions will not impact a coastal barrier resource system, pose an 
impact to coral reef ecosystems, or cause adverse impacts to the coastal 
environment that cannot be satisfactorily mitigated.  

Farmlands   Pockets of “farmland of unique importance and statewide importance” are 
present in the vicinity of the Airport, however, they are populated with 
residential housing and the Proposed Action(s) do not have the potential to 
convert important farmlands to non‐agricultural uses.    

Hazardous 
Materials, Solid 
Waste, and 
Pollution 
Prevention 

The Proposed Action is not anticipated to generate, disturb, transport, or treat, 
store or dispose of, hazardous material, pollution, or solid waste. 

Land Use  The Airport is located within the Town of Chatham’s Municipal Zone, while 
Airport property is surrounded primarily by Residential land areas with a few 
parcels categorized as General Business. In 1997, the Town of Chatham adopted 
the Airport Approach Protection Bylaw for the purposes of promoting safety 
and welfare of the public by restricting the height of structures and other 
objects in the vicinity of the Airport’s approach zones. 

Natural Resources 
and Energy Supply 

The Proposed Actions will not result in major changes to stationary facilities, or 
movement of aircraft and/or ground vehicles that would have a measurable 
effect on local supplies of energy or natural resources. 

Noise and Noise‐
Compatible Land 
Uses 

The Chatham Municipal Airport is classified as a B‐I (small airplane) Airport, 
according to its most recent Master Plan Update. FAA Order 1050.1F, Appendix 
B states that, “No noise analysis is needed for projects involving Design Group I 
and II airplanes (wingspan less than 79 feet) in Approach Categories A through 
D (landing speed less than 166 knots) operating at airports whose forecast 
operations in the period covered by the NEPA document do not exceed 90,000 
annual propeller operations (247 average daily operations) or 700 annual jet 
operations (2 average daily operations).”  
Further, equipment associated with the Proposed Action will temporarily 
include construction vehicles, concrete mixer, and semi‐contractor trailers, 
which are expected to produce noise levels typical of a construction site. 
Construction equipment will be used during daylight hours. 

 
 
8 Wild & Scenic Rivers Act, October 2, 1968 
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6.1 Air Quality  

Barnstable County meets the national primary or secondary ambient air quality standards for National Ambient Air 
Quality Standards.  The Proposed Actions (Easement Acquisitions and Vegetation Obstruction Removal) meet the 
Federal Presumed To Confirm Actions Under General Conformity9,and they are not anticipated to change the 
operational environment of the airport in such a way as to increase air emissions above de minimis thresholds.  The 
development of hangars (approximately 22 units) is intended to meet the demand of based aircraft owners, including 
those that have expressed concerns over the high salty air conditions damaging aircraft stored outdoors.  Temporary, 
minor construction activity is required for the development of hangars and the site work associated with parking and 
building site preparation. The combined level of construction activity for these project components is anticipated to 
be on a smaller scale than other construction activities identified in the Federal Presumed To Confirm Actions Under 
General Conformity, and therefore project construction emissions are anticipated to fall well below the de minimis 
threshold and presumed to conform.   

6.2 Biological Resources (including fish, wildlife, and plants)  

Activities involving or affecting terrestrial and aquatic plant and animal species, game and non‐game species, special 
status species (state or federally listed threatened or endangered), species of concern, or environmentally sensitive 
or critical habitat need to be reviewed for impacts. The proposed action may include a limited amount of vegetation 
management in designated National Heritage Endangered Species Program (NHESP) Priority Habitat (see Figure 7). 
The work within these areas is expected to be limited to selective tree clearing while maintaining the understory 
within Priority Habitat buffers and protecting water quality to the greatest extent practicable. This activity is not 
anticipated to have a significant impact to plant or animal species, nor result in a “take” of habitat as defined by 
NHESP. The proposed action does not include work within rivers or lakes, and as such, direct or indirect impacts to 
aquatic species is not anticipated. 

In 1992, MassDOT Aeronautics began a long‐term vegetation management program to assist public‐use airports in 
the Commonwealth in their efforts to enhance public safety and to comply fully with Federal and State laws, rules, 
regulations, advisories, and orders with regard to maintaining Protection Zones (PZs) free from obstructions. The 
initial action in MassDOT Aeronautics vegetation management program was to work with the MA Department of 
Environmental Protection (MA DEP) and Massachusetts Port Authority (MassPort) to streamline the permit process 
for vegetation management in wetland resource areas. A Generic Environmental Impact Report (GEIR) for Vegetation 
Removal in Wetlands at Public Use Airports (EOEA #8979) was completed in 1993. The GEIR evaluated the probable 
environmental impacts of vegetation clearing projects in wetland resources for the purpose of maintaining PZ free 
from vegetation obstructions at public‐use airports throughout the Commonwealth. 

Since the completion of the GEIR, MassDOT Aeronautics and FAA have assisted in funding over 15 VMPs throughout 
the state at General Aviation (GA) airports, based on available funds and urgency of obstruction removal. Following 
the initiation of the VMPs at each of the airports, monitoring has been performed, typically focusing upon the 
vegetative regrowth, especially within wetlands, the evaluation of wildlife habitat, and overall health of the wetland. 
Additional observations have been made relative to overall site conditions including general conditions of erosion, 
stream scour, and sedimentation, especially in the immediate years following the initial site work, when the greatest 
vegetive change occurs. Some general conclusions are based on multiple years of wetland monitoring at each of the 
airports (37 aggregate years of monitoring for all airports):  

9 https://www.govinfo.gov/content/pkg/FR‐2007‐07‐30/pdf/07‐3695.pdf  
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 Wetland jurisdictional boundaries have not been observed to change as a consequence of the VMP activities.

 Incidental observation of water features at airports (e.g., streams or vernal pools) have not shown any

noticeable change in local hydrology, such as diminished or increased flooding boundaries in pools or

increased stream scour. While there is a theoretical increase in runoff potential following tree removal due to

the loss of rainfall interception by the tree canopy, this appears to be offset by the dense regrowth of the

shrub layer once light is able to reach the former forest floor.

 Increased stream scour and excessive erosion have not been noted following any of the VMP cutting at any

of the airports.

 There have been no long‐term impacts on erosion or sedimentation within wetlands due to the tree cutting

activity. Short term erosion during initial cutting has been controlled and restored during operations.

 No diminishment of rare species or their habitat has been observed as part of the VMP activities and some

improvements to rare species habitat have been noted.

6.3 Department of Transportation Act, Section 4(f) 

49 United States Code (USC), Subtitle I, Section 303 provides that the U.S. Secretary of Transportation shall not 
approve any program or projects requiring the use of publicly owned land or a public park, recreation area, or wildlife 
and waterfowl refuge of national, State or local significance, or land of a historic site of national, State, or local 
significance unless there is no prudent and feasible alternative to using that land, and the program or project 
includes all possible planning to minimize harm to the park, recreation area, wildlife and waterfowl refuge, or historic 
site resulting from the use. 

In 1999, following a meeting with the Chatham Airport Commission, the Town of Chatham requested approval of the 
Airport Commission for the proposed bike trail across airport property to the south, following the perimeter fencing 
to Wilfred Road. As part of the request and approval, the Town of Chatham agreed to relocate the bike trail at any 
time in the future from any location which interferes with the provisions of the required safety zones at the Airport.  
As part of this Environmental Assessment, the Airport filed a Notice of Proposed Construction or Alteration (FAA 
From 7460‐1) through the FAA’s Obstruction Evaluation/Airport Airspace Analysis (OE/AAA) to evaluate the existing 
location of the bike path in relationship to the proposed primary surface. The FAA issued an evaluation 
determination on March 5, 2021 with respect to the safe and efficient use of navigable airspace by aircraft and with 
respect to the safety of persons and property on the ground. The FAA does not object to the proposal (see Appendix 
A).   

6.4 Historical, Architectural, Archaeological, and Cultural Resources  

Archaeological and Historical Services, Inc. conducted intensive (locational) subsurface survey testing between 
December 7, 2020 and December 23, 2020. The survey was conducted under Massachusetts Historical Commission 
(MHC) Permit No. 4051. The Tribal Historic Preservation Offices (THPOs) of the Wampanoag Tribe of Gay Head 
(Aquinnah), and the Mashpee Wampanoag Tribe were informed in advance of the archaeological survey. There were 
four areas where the locational survey was conducted. No significant finds are associated with three of the four 
areas, and no further testing is recommended by AHS. One of the areas is considered potentially archaeologically 
sensitive and a site examination survey is recommended for this site.  However, the potentially sensitive area is not 
associated with the Proposed Action(s) associated with this Environmental Assessment.  
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In addition, the Massachusetts Historical Commission (MACRIS) database was reviewed to identify information on 
historic properties that may be affected by the proposed action(s). A review of the data base indicates that one 
property, the Emery Cranberry Bog located at the end of Runway 24 is listed on the MACRIS database. However, this 
parcel is not recommended for listing in the National Register of Historic Places according to the MACRIS database.   
  
6.5 Socioeconomics, Environmental Justice, and Children’s Environmental Health and Safety Risks  

The scope of the Proposed Action(s) is small, and except for isolated portions of selective vegetation management, 
the work will occur entirely on airport property. The nature of the Proposed Action(s) is not anticipated to result in: 
disproportionately high and adverse effects (human health, economic, or environmental) on minority or low‐income 
populations; disproportionate health and safety risks to children; extensive relocation of residents or community 
businesses contributing to severe economic hardship for affected communities; or disruption of local traffic patterns 
thereby reducing levels of service of roads serving the community.  
 
Vegetation management work will cause minor temporary construction‐period impacts on private properties. 
However, this work will not disrupt or divide the physical arrangement of the established community. Most of the 
off‐airport work will include selective, isolated tree removal procedures. The work will be highly localized and will 
occur over a short duration (1 – 3 days is typical for the average size private property). The work will not require any 
temporary or permanent relocation of people, businesses, or services.  
 
Proposed Action(s) undertaken on airport property may cause minor temporary increases in traffic associated with 
construction vehicle trip generation and utility tie‐in. These impacts will be minimal, and local traffic patterns will not 
be disrupted as a result of the project. The type of projects proposed under these actions will not appreciably induce 
substantial economic growth either directly or indirectly or change the community tax base.    
 
6.6 Visual Effects (including light emissions)  

Visual effects include light emissions, visual resources, and visual character. Light emissions include light that 
emanates from a light source into the surrounding environment. Existing light emissions at the Airport come from the 
following sources: building area lights; apron area lighting; runway, taxiway edge lighting systems; Runway End 
Identifier Lights (REILS); airport rotating beacon, and off‐Airport obstruction lights. 
 
Visual character refers to the overall visual makeup of the existing environment. The visual character of the 
neighborhood surrounding the airport includes buildings of typical local architectural style interspersed among the 
rich coastal natural resources of the Cape. 
The Proposed Action has the potential for both construction period and permanent visual effect impacts. All aspects 
of construction are expected to occur during daylight hours, so construction‐period light emissions (including glare) 
are presumed to not be an issue. Temporary impacts to visual resources and visual character for activities during 
construction are unavoidable. Visual construction impacts can be mitigated for projects that occur on airport 
property by using appropriate site screening methods. 
 
Vegetation management and tree clearing associated with this action will reduce tree cover on select properties in 
the vicinity of the airport. However, as identified in Table 1, tree removal off airport is expected to be minimal and is 
not anticipated to result in extensive removal of screening from existing light emissions on or off airport property. 
Obstruction removal from the Airport’s approach surface is a requirement per the FAA Grant Assurances for safe 
aircraft operation. Though these impacts are unavoidable, it is expected that any additional light emissions will be 
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minimal. Light emissions from new hangar development are expected to have a de minimis impact by employing 
proper lighting design and use of mitigation measures such as dark‐sky compliant fixtures and proper light shielding 
in accordance with Cape Cod Commission requirements. 
 
6.7 Water Resources (including wetlands, floodplains, surface waters, groundwater, and wild and scenic rivers)  

 
6.7.1 Wetlands  

The preferred alternative for avigation easements/vegetation obstruction removal will require the removal of 
select vegetation from wetlands, a vernal pool located on‐airport property and within the buffers to these 
resource areas. However, the proposed work is to remove select trees and not alter wetlands hydrology or 
soil elevations. Therefore, no wetland resources will be lost as part of this work and the only alteration will 
be the conversion to more of a sapling and shrub dominated wetlands. While a breakdown of the area 
requiring obstruction removal is provided below, it is important to note that the obstruction removal will be 
selective and include only those penetrations and near penetrations (typically within 10’ of protected 
surfaces) and not result in widespread clear‐cutting. Vegetation removal will be performed in a manner that 
minimizes impacts to resource areas.  
 

o Runway 06 

 Wetland: 4,650 square feet 

 Vernal Pool: 8,272 square feet 

 350’ Vernal Pool buffer (per Cape Cod Commission): 95,432 square feet 

 
Further, based upon the years of vegetation monitoring of VMPs at multiple Airports in Massachusetts, there 
has been no observation of changes in the local hydrology as might have been evidenced by increased 
stream scour, erosion, and sedimentation, or diminished or increased flood boundaries associated with 
streams or pools, including vernal pools. 
 
6.7.2 Floodplains  

According to the Federal Emergency Management Agency (FEMA), two areas on or around Airport property 
are classified as Zone X, meaning that the areas have a 0.2 percent chance of annual flooding. These areas 
are associated with White Pond, to the east of Airport property, and Emery Pond, to the northeast of Airport 
property (See Figure 8).  
 
6.7.3 Surface Waters  

The Preferred Alternative(s) will not impound, divert, drain, control, or otherwise modify the waters of any 
stream or other body or water. 
 



Figure 8‐ FEMA Floodplain Plan 
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6.7.4 Groundwater  

As of August 2008, a total of 16 Sole Source Aquifers have be designated by EPA Region 1, New England 
Office, including the Cape Cod Sole Source Aquifer, which serves approximately 147,725 permanent residents 
and 424,445 peak seasonal residents. 

As part of the Chatham Airport Groundwater Management Plan (GMP ‐ Appendix B) dated November 1989; 
five monitoring wells were installed to characterize the site hydrogeology and groundwater quality 
conditions. In addition to the five monitoring wells, water levels were also measured at existing wells and 
ponds. The groundwater elevation measurements were used to develop a groundwater contour map (see 
figure in the GMP ‐ Appendix B). The groundwater generally flows toward the airport from the east and west 
and then southwest towards the intersection of George Ryder Road and Main Street.  

Proposed federal financially assisted projects which have the potential to contaminate designated aquifers 
are subject to EPA review. Examples of federally funded project which have been reviewed by EPA in New 
England include: 

 Highway improvements and new road construction

 Airport improvements

 Transportation stations and maintenance facilities

 New construction of rail lines

 Large wastewater treatment facilities

 Projects funded through Community Development Block Grants

 Large residential developments funded through the Rural Utilities Service

 Water system improvements

6.7.4.1 Discharge History 

The Commonwealth of Massachusetts Executive Office of Energy & Environmental Affairs (EEA) offers a 
searchable online data portal10 identifying waste sites and reported releases of hazardous materials within 
the state.  A total of 99 records exist for releases within the boundaries of the Town of Chatham.  Of these 99 
records, one record of a release (#4‐0001147) occurred on April 15, 1992 on the Airport and it has a DEPNFA 
(No Further Action) compliance status.  This status means that response actions were taken at the time of 
the incident and MDEP feels that "no further action" was required for the site.  A second release (#4‐
0013528), located near the south end of the Airport but off of Airport property, occurred on November 29, 
1997 and it has an RAO compliance status.  This status, short for "Response Action Outcome," means that the 
response actions carried out were sufficient to achieve a level of no significant risk, or at least ensure that all 
substantial hazards were eliminated. 

Further investigation via the Massachusetts EEA Data Portal revealed additional information about the 
November 29, 1997, release (#4‐0013528). According to the December 1998 Response Action Outcome 
(RAO) Statement prepared by the licensed site professional assigned to the incident, a small plane crashed on 
privately‐owned property located at 1652 Main Street in Chatham, Massachusetts, which is located south of 
the Runway 06 end, off of Airport property. The crash occurred in the rear portion of the property next to 

10 https://eeaonline.eea.state.ma.us/Portal/#!/search/wastesite 
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Bearses Pond. According to the RAO Statement, approximately 30 gallons of aviation gasoline leaked from 
the wing tanks, contaminating soil and groundwater below the plane. Additionally, a separate small area 
approximately 20 feet from the main body of the plane was also contaminated by lubricating oil where the 
engine landed.  
 
Response actions were supervised by a licensed site professional (LSP) to remove oil‐contaminated soil from 
the site of the aircraft engine and aviation gasoline contaminated soil from the plane area. Based on these 
remedial response actions, a permanent solution was achieved, and the site is classified as “closed”.  

 
No other reportable releases have occurred on Airport property since 1997. 
 
In 1999 Bennett & O’Reilly, Inc prepared an Underground Injection Control (UIC) Closure Assessment Report 
at the Airport in accordance with the provisions of the MassDEP “Closure Requirements for Shallow Injection 
Wells” Closure Guidance, 1995, consistence with the MA Contingency Plan (MCP), 310 CMR 40.000. The 
report included the following: 
 
“On January 23, 1992, the Chatham Municipal Airport was determined by the MA Department of 
Environmental Protection to be a Location To Be Investigated (LBTI), as a possible disposal site within the 
provisions of the MGL Chapter 21E and the Massachusetts Contingency Plan, 310 CMR 40.00, as associated 
with the discovery of moderate levels of tetrachloroethylene (PCE) within the Chatham Indian Hill wellfield. 
An on‐site visit was conducted on December 10, 1991, by the Department, upon which one floor drain, which 
discharged into a MDC trap and leaching basin, and three, subsurface, 55 gallon perforated barrels used as 
leaching pits were observed in the main building. Subsequent to this LTBI determination, and on‐site visit, the 
MADEP Division of Water Supply issued a Notice of Noncompliance on March 2, 1992, to the Town of 
Chatham Municipal Airport.  
 
A Phase I Limited Site Investigation was conducted in October 1992 by the firm of DeFeo, Wait & Pare, Inc. 
(DWP), per the Department’s request. The purpose of the Phase I investigation was to identify any release of 
oil and/or hazardous materials that may have occurred on or adjacent to the property, and/or to determine if 
there was a potential for such a release to occur under the jurisdiction of the MA Oil and Hazardous Material 
Release Prevention Act, Chapter 21E of the MA General Laws. This investigation included the research of 
environmental records and collection of soil and groundwater samples for laboratory analysis.  
 
According to the Phase I Limited Site Investigation report issued by DWP, low level  contamination was 
identified in two indoor leaching pits (UI‐2 and UI‐2) and the MCD trap. It was the recommendation of DWP 
that these drainage areas be sealed, in accordance with the UIC Closure Program (UIC) Regulations (310 CMR 
72.00). It was further determined that the source of PCE contamination within the Indian Hill wellfield was 
not related to activities within the Chatham Municipal Airport, as no significant concentrations of PCE 
were discovered, and the Chatham Airport is located hydrologically downgradient to the wellfield. On 
February 1, 1994, the Department (Gregg Hunt) officially issued a determination that “no further action” was 
required at the site.  
 
On February 4, 1999, Bennett & O’Reilly, Inc., was contacted by the Town of Chatham Water Quality 
Laboratory (Robert Duncanson) to provide environmental assessment and appropriate remedial response 
measures, if required, for the abandonment of the floor drain and three (3) leaching pits. Assessment 
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activities were conducted on April 7, 1999, by Bennett & O’Reilly, Incl, personnel (Craig Sasse), as assisted by 
Bob Duncanson of Chatham Water Quality Laboratory. Five hand borings were conducted within the floor 
drain areas. As representing leach pit sidewalls and bottom of hole areas, soil samples were collected, 
preserved and forwarded to Groundwater Analytical of Buzzards Bay, MA for Total Petroleum Hydrocarbon 
(TPH ASTM D3328‐90), Volative Organic Compounds (EPA 8260B) and trace metal (ICP‐AES and CVAA) 
analysis.  
 
Laboratory analysis was received by Bennett & O’Reilly, Inc., on April 23, 1999. These results were compared 
to the Method 1‐ Risk Characterization standards for the strictest GW‐1 and S‐1/GW‐1 categories and to the 
Reportable Concentration standards of the RCS‐1 standards. Although low levels of PCE were reported within 
the HB‐1:0‐5’ and HB‐2:0‐5 intervals and low levels of trace metals, primarily arsenic and chromium, were 
noted in each sampling location, all reported concentrations were well below the most stringent Method 1‐ 
Risk Characterization Standards and RCS‐1 Standards. As such, soil conditions and the Chatham Municipal 
Airport represent a condition of “No Significant Risk”, and no remedial repose actions were conducted as 
part of the of the UIC closure procedures.” 
 
A copy of the entire report is located in Appendix C .  
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6.7.4.2 Measures to Protect the Sole Source Aquifer  

6.7.4.2.1 Vegetation Management 

The Airport and vegetation management areas are located within the Cape Cod Sole Source Aquifer, as noted 
above, and within the MADEP Approved Zone II Wellhead Protection Area. The Zone II area includes three 
wells‐ Indian Hill (0.2 miles east), Well 8 (0.35 miles north), Training Field (0.4 miles north) see Figure 9. The 
wells and associated Zone II areas are located outside of vegetation maintenance areas. The proposed 
vegetation management is not anticipated to affect the groundwater within the work areas for many of the 
reasons noted in Section 6.2. In addition, as noted in the Airport’s Draft Vegetation Management Plan (see 
Appendix D), select methods of vegetation removal, including the timing of removal and limited use of 
machinery, are designed to provide a high level of protection of the soils and a correspondingly low potential 
for sedimentation into wetland resources. The proposed mitigation of these potential erosion impacts shall 
include a combination of construction methodology, construction specifications, erosion control barriers, 
construction timing, monitoring, and some revegetation.  The construction specifications, which will be 
included in the work contract, will direct the contractor to repair soils disturbed by machinery by restoring 
each area to grade, and then converting the area with seed and/or mulch. On slopes, an erosion control 
barrier will be included in the mitigation as directed by the on‐site inspector. Other specifications will include 
staging areas, log removal methods, slash maintenance and a detail of areas to be avoided with machinery. 
There will be a general soil erosion specification authorizing the on‐site inspector to direct the contractor to 
repair damaged aeras on a case‐by ‐case basis.  
 
The placement of erosion control barriers will be determined by the on‐site inspector on an as‐needed‐basis. 
A detail of the correct installation of haybale and silt fence barriers, as well as depicted locations of erosion 
and sedimentation controls along defined haul roads and staging areas, will be included in the contract plans 
and documents.  
 
Construction timing is perhaps the most important tool in controlling the disturbance of soils during the 
implementation of the VMP. The removal vegetation when the soils relatively dry, or otherwise stable will 
significantly reduce the potential for widespread soil disturbance. The bid documents and/or the Order of 
Conditions will emphasize that suitable soil conditions are required for vegetation removal in wetland areas.  
 
The monitoring of the project by an engineer/environmental scientist who is responsible for the correct 
implementation of the plan and the Order of Conditions is an important feature of the project. The individual 
(or team) will be authorized to request the contractor to repair soils, install erosion control measures, use 
specific access routes, avoid sensitive areas, and comply with the construction specifications and appliable 
permits. 
 

6.7.4.2.2 T‐Hangar Construction 

 
The proposed T‐hangar construction will include two (2) buildings to accommodate approximately 22 units 
for use by individual aircraft owners. Each hangar unit is anticipated to be approximately 7,400 square feet in 
size. The primary purpose of the T‐hangars is for the protection of aircraft from weather and in particular, the 
high salt content in the air at Chatham Airport. In support of the hangars, development will include taxilanes 
needed to provide access to the existing taxiway/taxilane system, and vehicle parking. The proposed area of 
disturbance, including construction staging is expected to occur within 2.6 acres of airport property. The 
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construction of hangars and associated pavement would occur in phases as demand for hangars materializes, 
and a relatively small quantity of materials would be on site at any time. Potential construction impacts from 
the proposed hangar development would be reduced through the implementation of an erosion and 
sediment control plan, including stormwater runoff controls and Best Management Practices (BMPs).  
 
It is important to note that the Airport maintains a current Stormwater Pollution Prevention Plan (SWPPP) in 
accordance with the United States Environmental Protection Agency. Structural controls and practices used 
to minimize the exposure of potential pollutant sources to rain, snow, snowmelt, and stormwater include the 
following:  

 Shallow grassed swales‐ removes pollutants through sedimentation and gravity separation  

 Deep sump catch basins‐ removes trash, debris, and coarse sediment from stormwater runoff and 
serves as temporary spill containment devices for floatable such as oils and greases 

 Leching catch basis‐ permit runoff to infiltrate into the ground 

 Oil/water separators and secondary containment structure‐ separates and diverts oil and fuel from 
stormwater. The system has an oil stop valve, safety oil sump and a secondary underground storage 
tank. The oil stop valve’s ballasted float remains open when submerged in water but closed and 
sealed when submerged in oil or fuel. When closed the pollutant is captured by the underground 
storge tank 

 Infiltration basis with infiltration trench‐ impounds and stores runoff until it can exfiltrate through 
the basin floor, and sides/bottom of the stone infiltration trench. The trench provides the storage of 
runoff under ground level 

 
In addition, the Airport maintains a current Spill Prevention, Control and Countermeasures Plan (SPCC) in 
accordance with EPA regulations to prevent, prepare for, and respond to oil spills. The Airport further 
maintains a policy that prohibits the storage of fuel or oil in hangars other than that contained in the aircraft 
tank itself, or the aircraft owner’s vehicle fuel tank that is stored when the owner is away on a flight. Other 
BMPs are employed such as materials are to be stored in properly labeled containers with expiration dates, 
potential health hazard, suggestions for handling, and first aid instructions. Activities such as aircraft and 
equipment washing are restricted to a designated wash area at the Airport where waste is collected and 
discharged to the existing oil/water separator at the Airport. Aircraft fueling occurs in a similar designated 
area. 
 
During construction of the hangars, contractor’s operating construction vehicles and equipment on the 
Airport must be prepared to expeditiously contain and clean up spills resulting from fuel or hydraulic fluid 
leaks. This includes having properly trained personnel and the appropriate equipment on‐site to perform 
such cleanup.  
 
6.7.5 Climate 

Although there are currently no Federal standards for aviation related Green House Gas (GHG) emission, it is 
well established that GHG emissions can affect climate. The proposed alternatives would contribute GHGs 
temporarily during construction.  
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According to the 2021 Airport Master Plan, the number of based aircraft is expected to increase from 40 to 
47 over the twenty‐year planning period. The construction to accommodate this anticipated gradual growth 
is expected to fall well below de minimis thresholds, as supported by larger scale construction projects in the 
Federal Presumed to Conform Actions Under General Conformity11.  While the project would ultimately 
result in a slight increase in aircraft traffic and associated GHG emission, it is anticipated that this increase 
would have a negligible impact on climate.  

7.0 Mitigation  

The Proposed Action involves the construction of T-hangars as the future need may arise, and the removal of 
vegetative obstructions from 21 properties, Town right‐of‐way, and Airport property. Additionally, the Proposed 
Action seeks to acquire avigation easements over 21 properties for the purpose of future obstruction removal. 
Based on the analysis in this EA and extensive experience with similar projects at multiple airports, the 
environmental impacts resulting from these actions are not anticipated to be significant. The Airport proposes 
the following mitigation efforts with respect to vegetation obstruction removal: 

 Cutting tree trunks and brush to ground level, without stump removal, minimizing ground impacts;

 Tree cutting and removal will be performed in a manner that causes the least amount of environmental

disturbance. Considerations will be given to leave downed trees and branches on site, where practical, to

minimize disturbance and create wildlife habitat;

 Using equipment that will perform adequately while minimizing soil disturbance and wetland disturbance.

Mid‐sized equipment such as tracked or four‐wheel drive vehicles will be used to move trees to staging areas

for processing into smaller material and loading to prevent ground disturbance;

 Within wetlands, the stumps of the trees will be left in place, no soil disturbance, grading or grubbing will

take place, and no fill material or temporary mats (or similar measures) will be placed in wetlands;

 All ground disturbing activity will be halted immediately, and MHC would be notified should evidence of

archaeological or historical resources be encountered during obstruction removal activities;

 Sediment and erosion control, dust prevention, and hazardous spill prevention and response plans (above

and beyond the Airport’s SPCCC) will be developed and implemented;

 On residential properties, stumps will be cut 6” below grade so that replanting ground cover necessary

following tree removal can occur. This may include grasses and shrubs that will not intrude into the Airport’s

approach surfaces;

 Vegetation removal activities will be performed during frozen ground, or otherwise dry and stable

conditions;

 Special care shall be taken that machinery is not being driven, and logs are not being stockpiled/stored within

wetlands;

 Tree cutting near vernal pools shall be performed after amphibians migrate from the pool; and

 Tree removal within wetlands shall be done by mechanical means from the uplands or hand felling, and

within the vernal pool removal shall be done with hand tools only.

11 https://www.fws.gov/policy/library/2007/E7‐14644.pdf 
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8.0 List of Preparers   

Federal Aviation Administration 
Mr. Richard Doucette 
1200 District Avenue 
Burlington, MA 01803 
 
Gale Associates, Inc. 
Mr. Matthew Caron 
Six Bedford Farms Drive, Suite 101 
Bedford, NH 03110 
 
GZA GeoEnvironmental 
Mr. Steve Riberdy 
1350 Main Street #1400 
Springfield, MA 
 

9.0 List of Agencies Consulted   

Massachusetts Department of Transportation 
Aeronautics Division 
Mr. Nathan Rawding 
1 Harborside Drive, Suite 205N 
Boston, MA 02128 
 
Tribal Historic Preservation Officer     
Mashpee Wampanoag Tribe 
Mr. David Weeden 
438 Great Neck Road South  
Mashpee, MA 02649 
 
Tribal Historic Preservation Officer 
Wampanoag Tribe of Gay Head (Aquinnah) 
Ms. Bettina Washington 
20 Black Brook Road 
Aquinnah, MA 02535 
 
Commonwealth of Massachusetts 
Massachusetts Historical Commission 
220 Morrissey Boulevard 
Boston, MA 02125 
 
United States Environmental Protection Agency 
5 Post Office Square  
Boston, MA 02109 
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10.0 Public Involvement 

During the development of this Environmental Assessment, the Airport Commission held a public information 

meeting on February 10, 2021, outlining the Environmental Assessment process. At the completion of the draft 

Environmental Assessment, the draft EA was made available during a regularly scheduled Airport Commission 

meeting on April 14, 2021. Subsequently, the draft EA was posted to the Town’s website on May 14, 2021. Circulation 

of the draft Environmental Assessment for public comment was advertised on May 27, 2021, and June 3, 2021, in the 

Cape Cod Chronicle advising readers where locate the document and where to send comments.  

At the close of the public comment period, all comments were reviewed by the Airport Commission and the FAA. 
Input received, both written comments received during the public comment period as well as verbal comments 
provided in virtual public meetings and via phone calls, have been incorporated into the document when 
appropriate. Responses to the most frequent and/or substantive comments are provided below: For a full listing of 
public comments submitted, please see Appendix E. 

Q: Who is responsible for overseeing the development of the Environmental Assessment and is it an impartial 
assessment?  

A: All work on the Environmental Assessment has been completed under the supervision of the Federal Aviation 
Administration (as required by federal regulations) and the Chatham Airport Commission (as required by local and 
state law). Gale Associates is working under a contract with the Town of Chatham, funded by federal and state 
grants. The FAA and the Airport Commission are responsible for the information contained in the document.  

Q: Why has the Jet‐A fuel facility, which was proposed in the Airport Master Plan, been omitted from the 
Environmental Assessment?  

A: The jet‐A fuel tank is excluded from the assessment because it is not being proposed at this time. At some point in 
the future if/when it is proposed for construction, the regulations applicable at that time will determine what analysis 
is required. Currently, the FAA does NOT conduct Environmental Assessments for most fueling facilities. The FAA 
interprets fuel farms as being Categorically Excluded pursuant to section 5‐6.4(u) of FAA Order 1050.1F, unless they 
have remote fueling capabilities. This is often the case at very large, commercial service airports. This is generally not 
the case at general aviation airports. 

Q: Why is the Airport pushing to expand airport traffic, including larger, noisier commercial flights?  

A: There are no proposed improvements in the Master Plan or the Environmental Assessment that calls for the 
expansion of airport traffic or larger/noisier aircraft. Aircraft are limited in large part by runway length requirements, 
and there is no proposal to lengthen the airport’s existing runway. Chatham is a public‐use airport and is open to all 
types of aircraft that can utilize the Airport given its limited runway length. The FAA and the Town of Chatham 
cannot prohibit pilots from utilizing the Airport.  

Q: Can the Airport limit the size and number of planes that use the Airport? And can the Airport restrict the hours 
that planes can access the Airport? 

A: The Airport Commission and the FAA cannot limit the size and number of planes that use the Airport. Aircraft are 
limited in large part to the length of runways. There are no plans in the Master Plan or the Environmental Assessment 
to increase the length of the runway. Regarding hours of operation, the Airport could adopt a voluntary 
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program restricting the hours of operations at the Airport, but all public use airports are open 24 hours/day, except 
in an emergency. 

Q: Why does the Environmental Assessment claim that there are no environmental impacts associated with the 

acquisition of avigation easements?  

A: There are no environmental impacts associated with the actual acquisition of avigation easements , as that is 

simply a negotiated real estate transaction between the landowner and the entity seeking an easement. There are 

however, potential environmental impacts associated with tree clearing which is discussed in the Environmental 

Assessment.  

Q: Has either the FAA or Airport Commission directly contacted all private parties that are potentially targeted for 
avigation easements?  

A: At this time, no property owners have been contacted regarding avigation easements. It is premature to notify 
property owners at this time as there has been no commitment from Town, State or FAA to fund an avigation 
easement acquisition project. Further, the Town still has other options available to them to remove vegetation 
without the need for avigation easements.  

Q: What restoration efforts occur as part of tree clearing projects? 

A: Restoration efforts following selective tree clearing are highly dependent on a number of factors, particularly 
where the tree is located. If trees are removed from “landscaped” areas on private property, typically the stump is 
ground in place and all debris removed. The property is loamed and seeded to match the adjacent landscaped area. If 
trees are removed from a wooded area, typically the stumps remain, and the large trunk and branches may remain 
or are chipped or removed. In some instances, where tree clearing may occur in wetlands and wetland buffers, 
permitting requirements dictate that some “slash” remain as habitat for wetland species.  Permitting requirements 
for work in sensitive areas such as wetlands or rare species habitat will determine any specific mitigation in those 
instances. 

Q: What safeguards does the Airport have in place regarding the existing fuel facility and the proposed jet‐A fuel 
facility?  

A: The Airport maintains a Stormwater Pollution Prevention Plan and Spill Control and Countermeasures Plan in 
accordance with EPA regulations. The existing fuel facility at the Airport is also equipped with EPA compliant 
containment and secondary containment systems which include oil/water separators.  

Q: Does the Environmental Assessment propose to clear cut 10 acres of trees and destroy wetlands, including a 
vernal pool?  

A: The Environmental Assessment does not propose to cut 10 acres of trees. There are select trees within 4.2 acres 
off‐airport property in the Runway 06 end that need to be removed, and within 3.4 acres off‐airport property in the 
Runway 24 end (see page 3 of the Environmental Assessment). The Airport Commission cannot legally “destroy” 
vernal pools or wetlands. Any proposed clearing within wetland resource areas must comply with local, state, and 
federal requirements, including local Conservation Commission and Cape Cod Commission requirements.  
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Q: What is the purpose of new hangars when the Master Plan calls for nominal growth within the forecast planning 
period.  
 
A: The development of hangars is proposed to meet future demand as it materializes. Hangars are not expected to be 
constructed until the demand is realized. The purpose of including the hangars in the Environmental Assessment is so 
that the Airport is positioned to move forward with development in the future.  
 
Q: Are straight‐in approaches less safe than the current circling approaches?  
 
A: Circling approaches inherently present more of a hazard than straight‐in procedures. By aligning the procedures 
with the runway and providing glide path information, the procedure will become more precise and safer.  
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Federal Aviation Administration

March 05, 2021

TO:
Chatham Municipal Airport
Attn: Matt Caron
15 Constitution Drive
Londonderry, NH 03110
mpc@gainc.com

Page 1 of 2

RE: (See attached Table 1 for referenced case(s))
**FINAL DETERMINATION**

Table 1 - Letter Referenced Case(s)

ASN Prior ASN Location
Latitude
(NAD83)

Longitude
(NAD83)

AGL
(Feet)

AMSL
(Feet)

2020-ANE-1894-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-04.93N 69-59-35.58W 1 39
2020-ANE-1895-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-05.60N 69-59-34.32W 1 39
2020-ANE-1896-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-07.79N 69-59-31.47W 1 39
2020-ANE-1897-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-06.56N 69-59-33.04W 1 39
2020-ANE-1898-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-08.78N 69-59-30.16W 1 39
2020-ANE-1899-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-09.46N 69-59-29.31W 1 39
2020-ANE-1900-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-10.64N 69-59-27.80W 1 39
2020-ANE-1901-NRA 2018-ANE-23-NRA CHATHAM,MA 41-41-11.89N 69-59-26.10W 1 39

Description: Evaluate existing bike path below proposed primary surface.

We do not object to the construction described in this proposal provided:

You comply with the requirements set forth in FAA Advisory Circular 150/5370-2, "Operational Safety on
Airports During Construction."

This determination does not constitute FAA approval or disapproval of the physical development involved in
the proposal. It is a determination with respect to the safe and efficient use of navigable airspace by aircraft and
with respect to the safety of persons and property on the ground.

In making this determination, the FAA has considered matters such as the effects the proposal would have on
existing or planned traffic patterns of neighboring airports, the effects it would have on the existing airspace
structure and projected programs of the FAA, the effects it would have on the safety of persons and property
on the ground, and the effects that existing or proposed manmade objects (on file with the FAA), and known
natural objects within the affected area would have on the airport proposal.

This determination expires on September 5, 2022 unless:
(a) extended, revised or terminated by the issuing office.
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(b) the construction is subject to the licensing authority of the Federal Communications Commission (FCC) and
an application for a construction permit has been filed, as required by the FCC, within 6 months of the date of
this determination. In such case, the determination expires on the date prescribed by the FCC for the completion
of construction, or the date the FCC denies the application.

NOTE: Request for extension of the effective period of this determination must be obtained at least 15 days
prior to expiration date specified in this letter.

If you have any questions concerning this determination contact Tracey Mcinnis (781) 238-7621
tracey.mcinnis@faa.gov. On any future correspondence concerning this matter, please refer to Aeronautical
Study Number 2020-ANE-1894-NRA.

Tracey Mcinnis
Specialist
Signature Control No: 459548117-472820213
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CHATHAM AIRPORT COMMISSION

CHATHAM, MASSACHUSETTS

GROUNDWATER MANAGEMENT PLAN

NOVEMBER, 1989

PREPARED BY
DUFRESNE-HENRY, INC.

WESTFORD, MASSACHUSETTS
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WATER CONTROL LABORATORIES
A DIVSION OF COOPERATING MANAGEMENT INC.
HOPKINTON INDUSTRIAL PARK
106 SOUTH ST.
HOPKINTON, MA 01748
508-435-6824
m.sh cer No 3, - c. e No Pt4O515'EPA O No VACS

REFERREO BY.

9 L 32/ 3 4

CHATHAM A).r OURT (MW )
GRIZJN )W A' ;TuJDJ) Y

cU:E SU eAG :u

1rn
I

1ua'E;Nr IENRY, [NC.
2 ' .L 1 <*UON RD.)

W1*TL ORD10~ MA

05/ll/09 05/12/89 06/04/9
15:40

, ..

* GNERAL, INFORMATION
(COLI,.iC)TOR: 1FRiSNE -ENRY

* ** AMILR' L5RELARA'ION

O)) (;E!;TYION MT1'AiL S

D)1G;i:?TIN3 MERCUR Y

* ** NURpi'iNT

N 1TR'A'T'1

I* TR ACMT
ARZSENJC *

CA DM 1 (IM
CHROMIUM, TOTAL
LEAD
MERCURY
SELENIUM
SILVER

** VOLATILE ORGANICS
VOA ANALYSIS DATE:

)

5/I12/9
5/1[2/09
5/[5/99

<U. 5

WATL:l
0. 121
0 . 62
(0.001
U .540
0,104
<0.001
<0.005
0.001

5/24/89

*** PESTICIDES WATER
PEST ANALYSIS,DATE: 6/2/89
PEST EXTRACTION DATE 5/19/89
ALDRIN ND
ALPHA-BHlC ND
BETA-BHC ND
GAMMA-BHC ND
DELTA-BIC (LINDANE) ND
CHLORDANE ND
4,4'-DDD ND
4,4'--DDE ND
4,4'-DDT ND
DIELDRIN ND
ENDOSULFAN I ND
ENDOSULFAN II ND
ENDOSULFAN SULFATE 0.62
ENDRIN ND

CONTINUED ON NEXT PAGE

MG/f.

MG/L ,
MG/f
MG/,
MG/L
MG/L
MG/L
MG/L
MG/L

0 . '

0 . 001i
0 . 0 (0
0.001
0.001
0.001
0.001
0.005
0.001

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

-/061

(010
731.
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7421
7471
7741
7760

8080
8080
8080
8080
8080
8060
8080
8080
8080
8080
8080
80B8
8080
8080

CHATHAM AIRPORT (MW-5)

I

I

7c-Z-K'--ft-7



WATER CONT* LABORATORIES
A DIVISION OF COOPERATING MANAGEMENT INC.
HOPKINTON INDUSTRIAL PARK
1)6 SOUTH ST
HOPKINTON, MA 01748
208-435-6824
MEn CN No m - Cam Col No PKWI5 *EPA E D No MAI%

91325730 000512

CHATHAM AIRPORT (MW-3)
GROUNDWATER STUDY

REFERRED BY: GENE SCHRAGER

DUFRESNE--HENRY, INC.
239 LITTLETON RD.
SUITE 1A
WESTFORD, MA,

05/12/89 05/12/89 06/04/8
08:15

*** GENERAL INFORMATION
( COLLECTOR: DUFRESNE-HIENRY )

*** SAMPLE PREPARATION
DIGESTION-METALS
DIGESTION-HYDRIDES
DIGESTION-MERCURY

*** NUTRIENTS
NITRATE

*** TRACE METALS
ARSENIC
BARIUM
CADMIUM
CHROMIUM, TOTAL
LEAD
MERCURY
SELENIUM
SILVER

*** VOLATILE ORGANICS
VOA ANALYSIS DATEi

5/12/89
5/12/89
5/15/89

3.0

WATER
0.218
0.92
0.001
0.660
0.235
<0.001
0.006
0.001

5/24/89

*** PESTICIDES WATER
PEST ANALYSIS DATE: 6/2/89
PEST EXTRACTION DATE 5/19/89
ALDRIN ND
ALPHA-BUC ND
BETA-BUiC ND
GAMMA-BHiC ND
DELTA-1BHC (LINDANE) ND
CHLORDANE ND
4,4'-DDD ND
4,4'-DDE ND
4,4'-DDT ND
DIELDRIN ND
ENDOSULFAN I ND
ENDOSULFAN II ND
ENDOSULFAN SULFATE 0.88
ENDRIN ND

CONTINUED ON NEXT PAGE

CHATHAM AIRPORT (MW-3)

1

I m

0.5 353.3MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

0.005
0.010
0.001
0.001
0.001
0.001
0.005
0.001
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7421
7471
7741
7760
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8080
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8080
8080
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8080
8080
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UG/L
UG/L
DG/L
UG/L
DG/L
UG/L
UG/L
UG/ L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
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WATER CONTROL!BORATORIESf lm A DIVISION OF COOPERATING MANAGEMENT INC.
*HOPKINTON INDUSTRIAL PARK

106 SOUTH ST.
HOPKINTON, MA 01748
508-435-6824

3 Mass Cen. No 313 * Conn Can. No PH-051$ ' EPA ID No MA059

REFERRED BY:

D)UFREZNE- IIENRY, INC.
239 LITTLETON RD.
SUITE IA
WESTFORD, MA.

0
91325720 000512

~rn
1

SAMPLEIDENTFICATONWIF. AMAT-1N

CHATIIAM AIRPORT (MW 2)
GROUNDWATXR STUDY

GENir SC[RAGER

dm m 9
05/12/89 05/12/09 05/31/89

11:00

1INAL REPORT -
T~ss .RESLTSUNTS ETETTQ LIif ETHD0

*** GENERAL INFORMATION
COLLECTOR: DUFRESNE--IlENRY

*** GAMPLE PREPARATION
DIGESTION --METALS
DGEGISTION--EYDRIDES
OIGEST ION -MERCURY

*** NUTRIENTS
NEtTRATE

* TRACE METALS
ARSENIC
OAR CUM
CADMIUM
CHROMIUM, TOTAL
LEAD
MERCURY
SELENIUM
SILVER

)

5/12/89
5/12/89
5/15/09

<0.-

WATER
0.233
0 .72
0.001
0 .480
0.126
0.001
0.007
0.002

*** PESTICIDES WATER
VEST ANALYSIS DATE: 5/26/89
VEST EXTRACTION DATE 5/19/89
ALDR IN ND
ALI'(IA -1311C ND
Li.IET'A -[1C ND
GAMMA 3IIC ND
DRLfTA -111C (LINDANE) ND
CHLORDANE ND
4,4' -ODD ND
4,4' -DDE ND
4,4' -DDT ND
DIELDR IN ND
ENDOSULFAN I ND
1NDOSULPAN II ND
ENDOSULFAN SULPATE 0.90
ENDRIN ND
ENDRIN ALDEHYDE ND
HEPTACHILOR ND
HE'TACEILOU EPOXIDE ND

CONTINUED ON NEXT PAGE

MG/L

MG/L
MG/L'
MG/L,
MG/L,
MG/L
MG/L
MG/L
MG/L

UG/L
c/L

UG/L ,
UG /L
UG/L
UG/L
IG/L

TG/L
UG/L
UG/L
IG/.

UG/L
UG/L
UG/L
TG/L
UG/L
UG/L

0.5

0. 005
0. 010
0.001
0.001
0.001
0.001
0.005
0.001

0.20
0. 20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

353.3

706 1
6010
7131
7191
7421
7471
7741
7760

8 00
8080
8080
800
0080
8080
0000
8080
0080
8080
8080
8080
000
B00
8000
8000
8080

CHATCAM AIRPORT (MW -2)
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CHATHAM AIRPORT
Chatham, Mass.

April 18, 1989 and April 19, 1989

M-1

0 -55' Sand
55 -60' Gray
60 -70' Sand
Static: 57'
69' Deep

m-2

Gravel
Clay
Gravel

7

m-4

0 -50' Sand Gravel
50 -60' Gray Clay
60 -75' Sand Gravel

Static: 58'
74' Deep

M-5

0 -50' Sand Gravel
50 -55' Gray Clay
60 -75' Sand Gravel
Static: 57
74' Deep 77

0 -45' Sand Gravel
45 -55' Gray Clay
55 -75' Sand Gravel

Static: 49'
74' Deep

m-3

0 -55' Sand Gravel
55 -60' Gray Clay
60 -70' Sand Gravel
Static: 56'
71' Deep

DRILLING CONTRACTORS * WATER SYSTEMS
RFD 1098A e VINEYARD HAVEN, MA 02568 s 693-4999

Date Driled:



3.3 GROUNDWATER QUALITY

Groundwater samples were collected from monitoring wells, MW-i - MW-5 on

May 12 and July 20, 1989. The chemical results for these two rounds of

sampling have been summarized on Tables 3 and 4 and compiled in Appendix D.

There were no available historic water quality data for the Airport to compare

with the results of the aforementioned two rounds of sampling.

The pH varied between 5.96 and 6.70 for both rounds with an arithmetic

mean of 6.32. In general, the slightly acidic pH's are consistent with

groundwater conditions in the Cape Cod and other New England aquifers.

Specific conductance ranged between 80-250 microohms/cm with an arithmetic

mean of 161 microohms/cm. Specific conductance is a measure of the dissolved

minerals in the groundwater. The sampling results indicate a low dissolved

mineral content.

The concentration of nitrate varied from 0.5 to 3.0 ppm. The highest

concentrations of nitrate, 2.0 ppm and 3.0 ppm, were detected in monitoring

well MW-3. This well is located downgradient from the Airport subsurface

sewage disposal system (see Appendix A in back pocket). These results are

below the EPA primary drinking water limit of 10 ppm.

The concentration of chloride varied from 12 to 65 ppm with an arithmetic

mean of 29 ppm. These results are below the EPA secondary drinking water

limit of 250 ppm.

The concentrations of several of the heavy metals from "unfiltered"

groundwater samples for the first round of sampling exceeded the EPA Safe

Drinking Water Standards. These concentrations were high because the samples

were not filtered prior to analysis and as such, both suspended solids (metals

in suspension) and metals in solution were determined. For Round #2, the

-22-



heavy metal concentrations on "filtered" groundwater samples were all below

the EPA maximum contaminant levels. Therefore, we consider the second round

results and not the first to be representative of the true groundwater quality

for heavy metals.

For Round #1, no VOC's (EPA Method 524) or EDB (EPA Method 504) were

detected in the monitoring wells except chloroform in monitoring wells MW-4

and MW-5. The levels of chloroform were 0.7 and 0.5 ppm, respectively. We

believe that these low levels of chloroform occur naturally in groundwater in

proximity to a marine environment. No VOC's or EDB were detected in Round #2.

Neither herbicides nor acid, base, neutral compounds were detected in

either round of sampling.

The pesticide endosulfane sulfate was detected in Round #1 in monitoring

wells MW-2, MW-3, and MW-5 at concentrations of 0.90, 0.88, and 0.62 ppb,

respectively. The source of the endosulfane sulfate is uncertain, but may

have originated at the Cape Cod Mosquito Control property. No pesticides were

detected in Round #2.

-23-
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TABLE I

MONITORING WELL DATA

Elevation of

Well Well (feet)

Depth Length of Screen Top of PVC

Well Identification (feet) (feet) Casing

MW-1 69 10 69.46 O hI

MW-2 74 10 61.96

MW-3 71 15 67.23 it

MW-4 74 15 68.78

MW-5 74 10 64.71

e construction of a typical monitoring well is shown on Figure 5.

Water level information was taken at the five monitoring wells, Indian

Hill Well, Indian Hill observation well, and the five ponds. All water

level observation locations were surveyed with respect to the National

Geodetic Vertical Datum (N.G.V.D.) (Appendix C).

The locations of the five monitoring wells were selected in order to

characterize the site hydrogeology and groundwater quality conditions

according to the following criteria: provide sufficient upgradient water

level and groundwater quality information; provide sufficient downgradient

water level and groundwater quality information; and locate and identify

potential sources of contamination. Only the five monitoring wells were

sampled and analyzed as part of the Groundwater Management Plan.

Groundwater level measurements were taken at the other locations (see

above) to supplement on-site data for groundwater flow conditions.

-16-
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CHATHAM AIRPORT
Chatham, Mass.

Date Drilled:

M-1

0 -55' Sand
55 -60' Gray
60 -70' Sand
Static: 57'
69' Deep

M-2

Gravel
Clay
Gravel

April 18, 1989 and April 19, 1989

M-4

0 -50' Sand
50 -60' Gray
60 -75' Sand

Static: 58'
74' Deep

M-5

0 -50' Sand Gravel
50 -55' Gray Clay
60 -75' Sand Gravel
Static: 57'
74' Deep

0 -45' Sand Gravel
45 -55' Gray Clay
55 -75' Sand Gravel

Static: 49'
74'. Deep

M-3

0 -55' Sand Gravel
55 -60' Gray Clay
60 -70' Sand Gravel
Static: 56'
71' Deep

DRILLING CONTRACTORS a WATER SYSTEMS
RFO 1098A e VINEYARD HAVEN, MA 02568 e 693-4999

Gravel
Clay
Gravel
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Appendix C 

UIC Closure Assessment 
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Chatham Municipal Airport
240 George Ryder Road

Chatham, MA
BO99-2262

August 11, 1999

4T OLNB ENNET T A O'RE I L -L, Inc.
Egineering, Environmental & Surveying Services

Sanitary
Sire De elopment
Waste Water Tretment

Water Suppl.

2 1E/Site Remediation
lydrogeologic Survey

Water Quality Monitoring
Consulting

Property Line
Subdiusion
Land Court
Trial Cour Waness

0

6
6

1573 Main Street
PO Box 1667
Brewster, MA 02631
508-896-6630
508-896-4687 Fax



UIC CLOSURE ASSESSMENT

Chatham Municipal Airport
240 George Ryder Road

Chatham, MA
B099-2262

August 11, 1999

BENNETT A O'REILLY Inc.
Engineering, Environmentai & Surveying Services

Sanitary
Site Development
Waste Water Treatment
Water Supply

2 1E/Site Remediation
Hydrogeologic Survey
Water Quality Monitoring
Consulting

Property Line
Subdivision
Land Court
Trial Court Witness

6
6

1573 Main Street
PO Box 1667
Brewster, MA 02631
508-896-6630
508-896-4687 Fax
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BENNETT A O'REILLY Inc.
Engineering, Environmentai & Surveying Services esi73Min Street

Sanitary 21E./Site Remediation Property Line PO Box 1667
Site Development Hydrogeologic Survey Subdivision Brewster, MA 02631
Waste Water Treatment Water Quality Monitoring Land Court 508-896-6630
Water Supply Consulting Trial Court Witness 508-896-4687 Fax

August 11, 1999

Underground Injection Control Program Attn Mark Dakers
MA DEP (SERO)
Division of Water Supply, Cape Cod Basin Team
20 Riverside Drive
Lakeville, MA 02347

RE: UIC Closure Assessment
Chatham Municipal Airport
240 George Ryder Road - Chatham, MA

Dear Mr. Dakers:

BENNETT & O'REILLY, INC., has prepared the following UIC Closure Assessment Report
as documentation of the environmental assessment and construction activities conducted for the
abandonment of floor drains at the subject property. These activities were conducted in accordance
with the provisions of the MA DEP "Closure Requirements for Shallow Injection Wells" UIC Closure
Guidance, 1995), as consistent with the MA Contingency Plan (MCP), 310 CMR 40.000.

This project has proceeded with my oversight in a manner consistent with the MCP Response
Action Performance Standards (RAPS) pursuant to 310 CMR 40.0191 and QA/QC policies of
BENNETT & O'REILLY, INC. The facts and statements herein are, to the best of our knowledge,
a true and accurate representation of the site activities, remedial response actions and environmental
conditions associated with the project.

SI7E DESCRIPTION ENV4IROAMENTA L CONDIi7ONS / Refer to Appendix A/

The subject site, the Chatham Municipal Airport, is located on the east side of George Ryder
Road in Chatham, MA, some two miles northeast of Chatham Center. The Airport consists of 10 1
acres of land and contains two buildings: the terminal with attached maintenance building, and a
corrugated steel airplane hanger with ten bays located north of the main building. The remainder
of the property is developed by the runway, parking lots, and other maintenance facilities.



AUGUST 11, 1999 CHATHAM MUNICIPAL AIRPORTiB099-2262
PAGE 2 OF 4 UIC CLSI URE ASSESSMENT

Abutting properties to the north, east, and west, primarily consists of single family seasonal
use, residential dwellings The Town of Chatham Town Office Annex is located on the west side of
George Ryder Road, directly across from the Airport. Blue, Black and Bearses Ponds abut the
southern property line, amidst various residential dwellings. Main Street, some 1,500' south of the
property, is occupied by offices, shops restaurants, laudromats and dry cleaners

The site primarily slopes to the south-southeast, with the exception of the northern portion
which slopes to the north-northeast. Based upon review of topographical maps and local hydrologic
surveys, groundsurface elevation is determined to be 60-65' GL in the area of the Airport buildings.
Groundwater is estimated to be at approximately 53'+.- below grade in this same area. Regional
groundwater contours appear to indicate a southeasterly groundwater flow direction at the site
toward Aunt Lydia's Cove and Nantucket Sound

The subject site, and surrounding area, are serviced by municipal water and the site is
serviced by an on-site septic system. The site is located within the Zone II Protective Radius of the
Town of Chatham's Wellfield, known as Indian Hill Well, located approximately 1,000' northwest
of the A irport in a residential area near the intersection of George Ryder Road and Indian Hill
Road Based upon the site location within a Zone II and proximity of groundwater, the GW-I and
GW-3 groundwater catergories apply. The S-2/GW-1 and S-2/GW-2 soil catergories apply in the
evaluation ofpotential soil impact associated withfloor drain discharge.

BACKGROUND [Refer to Appendix C]

On January 23, 1992, the Chatham Municipal Airport was determined by the MA
Department of Environmental Protection to be a Location To Be Investigated (L TBI), as a possible
disposal site within the provisions of the MGL Chapter 21E and the Massachusetts Contingency
Plan, 310 CMR 40.000, as associated with the discovery of moderate levels of tetrachloroethylene
(PCE) within the Chatham Indian Hill wellfleld An on-site visit was conducted on December 10,
1991 by the Department, upon which one floor drain, which discharged into a MDC trap and
leaching basin, and three, subsurface, 55 gallon perforated barrels used as leaching pits were
observed in the main building. Subsequent to this L TBI determination, and on-site visit, the MA
DEP Division of Water Supply issued a Notice of Noncompliance on March 2, 1992 to the Town of
Chatham Municipal Airport.

A Phase I Limited Site Investigation was conducted in October, 1992 by the firm of De Feo,
Wait & Pari, Inc. (D WP), per the Department's request. The purpose of the Phase I investigation
was to identify any release of oil and/or hazardous materials that may have occurred on or adjacent
to the property, and/or to determine if there was a potentialfor such a release to occur under the
jurisiction of the MA Oil and Hazardous Material Release Prevention Act, Chapter 21E of the MA
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General Laws. This investigation included the research of environmental records and collection of
soil and groundwater samples for laboratory analysis.

According to the Phase I Limited Site Investigation Report issued by DWP, low level
contamination was identified in two indoor leaching pits (UI-2 and U1-3) and the MDC trap. It was
the recommendation of DWP that these drainage areas be sealed, in accordance with the UC
Closure Program (UIC) Regulations (310 CMR 27.00). It was further determined that the source
of PCE contamination within the Indian Hill wellfpeld was not related to activities within the
Chatham Municipal Airport, as no signficant concentrations of PCE were discovered, and the
Chatham Municipal Airport is located hydrologically downgradient to the wellfield On February
1, 1994, the Department (Gregg Hunt) officially issued a determination that "no further action" was
required at the site.

ASSESSMENT [Refer to Appendix B]

On February 4, 1999, BENNETT & O'REILLY, INC., was contacted by the Town of
Chatham Water Quality Laboratory (Robert Duncanson) to provide environmental assessment and
appropriate remedial response measures, if required, for the abandonment of the floor drain and
three (3) leaching pits. Assessment activities were conducted on April 7, 1999, by BENNE TT &
O'REILLY, INC., personnel (Craig Sasse), as assisted by Bob Duncanson of the Chatham Water
Quality Laboratory. Five hand borings were conducted within the four floor drain areas. As
representating leach pit sidewalls and bottom of hole areas, soil samples were collected, preserved
andforwarded to Groundwater Analytical of Buzzards Bay, MA for Total Petroleum Hydrocarbon
(TPHASTMD3328-90), Volative Organic Compounds (EPA 8260B) and trace metal (ICP-A ES and
CVAA) analysis.

RISK CHA RACT ERIZA TION [Refer to Appendix D]

Laboratory analysis was received by BENNETT & 0'REILLY, INC., on April 23, 1999.
These results were compared to the Method - Risk Characterization standards for the strictest GW-
I and S-I GW-l categories and to the Reportable Concentration standards of the RCS-l standards.
Although low levels of PCE were reported within the HB-1:0-5' and HB-2:0-5 intervals and low
levels of trace metals, primarily arsenic and chromium, were noted in each sampling location, all
reported concentrations were well below the most stringent Method I - Risk Characterization
Standards and RCS-1 Standards. As such, soil conditions at the Chatham Municipal Airport
represent a condition of "No Signficant Risk ", and no remedial response actions were conducted
as part of the UIC closure procedure.

On July 26, 1999, EnviroSafe, as the environmental contractor, cleaned, filled and sealed the
exterior components of the floor drain, consisting of the MDC trap, D-Box and leaching pit (UI-1)
[Refer to Appendix A- Site Plan]. The sealing of the interior floor drain and leaching pits was
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conducted by EnviroSafe, Corp., on August 4, 1999, under the supervision of BENNETT &
O'REILLY, INC. These activities were initiated by the removal of metal plates which covered the
UI-2 and UI-3 leaching pits in the main hanger- Grit/sludge was removed from within the perforated
barrels and loaded into metal Department of Transportation (DOT) drums for off-site disposal as
solid waste debris under a uniform hazardous waste manifest. The concrete cap used to seal the U1-4
leaching pit location was then broken up and the contents inspected. UI-4 appeared to have been
filled with clean sand. The rubber mat and grate overlying the floor drain in the maintenance building
were then removed and the area similarly cleaned. All areas were then backfilled with clean material
and sealed with a concrete cap.

This UIC Closure Assessment has been conducted in accordance with the UIC Closure
Guidance Document, as consistent with the MA DEP Contingency Plan, 310 CMR 40.000. Should
you have any questions or require any further information, please contact me directly.

Very truly yours,
BENNETT & O'REILLY, INC.

Kara Sh way, ES Benne tt, L SP
Project Manager Direct of ronmental Services

cc: Bob Duncanson - Chatham Water Quality Laboratory
Tinker Meades - Chatham Plumbing Inspector
Chatham Chief Municipal Officer



BENNETT A O'REILLY Inc.
Engineering, Environmentai & Surveying Services 1573 Main Street

Sanitary 21E/Site Remediation Property Line PO Box 1667
Site Development Hydrogeologic Survey Subdivision Brewster, MA 0263 1
Waste Water Treatment Water Quality Monitoring Land Court 508-896-6630
Water Supply Consulting Trial Court Witness 508-896-4687 Fax

August 11, 1999

Underground Injection Control Program Attn: Mark Dakers
MA DEP (SERO)
Division of Water Supply, Cape Cod Basin Team
20 Riverside Drive
Lakeville, MA 02347

RE: UIC Closure Assessment
Chatham Municipal Airport
240 George Ryder Road - Chatham, MA

Dear Mr. Dakers:

BENNETT & O'REILLY, INC., has prepared the following UIC Closure Assessment Report
as documentation of the environmental assessment and construction activities conducted for the
abandonment of floor drains at the subject property. These activities were conducted in accordance
with the provisions of the MA DEP "Closure Requirements for Shallow Injection Wells" UIC Closure
Guidance, 1995), as consistent with the MA Contingency Plan (MCP), 310 CMR 40.000.

This project has proceeded with my oversight in a manner consistent with the MCP Response
Action Performance Standards (RAPS) pursuant to 310 CMR 40.0191 and QA/QC policies of
BENNETT & O'REILLY, INC. The facts and statements herein are, to the best of our knowledge,
a true and accurate representation of the site activities, remedial response actions and environmental
conditions associated with the project.

SITE DESCRIPTION/ENRONMENTAL CONDITIONS [Refer to Appendix A/

The subject site, the Chatham Municipal Airport, is located on the east side of George Ryder
Road in Chatham, MA, some two miles northeast of Chatham Center. The Airport consists of 10 1
acres of land and contains two buildings: the terminal with attached maintenance building, and a
corrugated steel airplane hanger with ten bays located north of the main building. The remainder
of the property is developed by the runway. parking lots, and other maintenance facilities.
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A butting properties to the north, east, and west, primarily consists of single family seasonal
use, residential dwellings. The Town of Chatham Town Office Annex is located on the west side of
George Ryder Road, directly across from the Airport. Blue, Black and Bearses Ponds abut the
southern property line, amidst various residential dwellings. Main Street some 1,500' south of the
property, is occupied by offices, shops restaurants, laudromats and dry cleaners.

The site primarily slopes to the south-southeast, with the exception of the northern portion
which slopes to the north-northeast. Based upon review of topographical maps and local hydrologic
surveys, groundsurface elevation is determined to be 60-65'GL in the area of the A irport buildings.
Groundwater is estimated to be at approximately 53't/- below grade in this same area. Regional
groundwater contours appear to indicate a southeasterly groundwater flow direction at the site
toward Aunt Lydia's Cove and Nantucket Sound

The subject site, and surrounding area, are serviced by municipal water and the site is
serviced by an on-site septic system. The site is located within the Zone II Protective Radius of the
Town of Chatham's Wellfield, known as Indian Hill Well, located approximately 1,000' northwest
of the Airport in a residential area near the intersection of George Ryder Road and Indian Hill
Road Based upon the site location within a Zone II and proximity of groundwater, the GW-1 and
GW-3 groundwater catergories apply. The S-2/GW-1 and S-2/GW-2 soil catergories apply in the
evaluation of potential soil impact associated with floor drain discharge.

BACKGROUND [Refer to Appendix C]

On January 23, 1992, the Chatham Municipal Airport was determined by the MA
Department of Environmental Protection to be a Location To Be Investigated (L TBI), as a possible
disposal site within the provisions of the MGL Chapter 21E and the Massachusetts Contingency
Plan, 310 CM R 40.000, as associated with the discovery of moderate levels of tetrachloroethylene
(PCE) within the Chatham Indian Hill wellfield An on-site visit was conducted on December 10,
1991 by the Department, upon which one floor drain, which discharged into a MDC trap and
leaching basin, and three, subsurface, 55 gallon perforated barrels used as leaching pits were
observed in the main building. Subsequent to this L TBI determination, and on-site visit, the MA
DEP Division of Water Supply issued a Notice of Noncompliance on March 2, 1992 to the Town of
Chatham Municipal Airport.

A Phase I Limited Site Investigation was conducted in October, 1992 by the firm of DeFeo,
Wait & Pari, Inc. (DWP), per the Department's request. The purpose of the Phase I investigation
was to identify any release of oil and/or hazardous materials that may have occurred on or adjacent
to the property, andVor to determine if there was a potential for such a release to occur under the
jurisdiction of the MA Oil and Hazardous Material Release Prevention Act, Chapter 2 IE of the MA
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General Laws. This investigation included the research of environmental records and collection of
soil and groundwater samples for laboratory analysis.

According to the Phase I Limited Site Investigation Report issued by DWP, low level
contamination was identified in two indoor leaching pits (U1I-2 and UI-3) and the MDC trap. It was
the recommendation of DWP that these drainage areas be sealed, in accordance with the UIC
Closure Program (UIC) Regulations (310 CMR 27.00). It was further determined that the source
of PCE contamination within the Indian Hill wellfeld was not related to activities within the
Chatham Municipal Airport, as no significant concentrations of PCE were discovered, and the
Chatham Municipal Airport is located hydrologically downgradient to the wellfield On February
1, 1994, the Department (Gregg Hunt) officially issued a determination that "no further action" was
required at the site.

A SSESSMENT [Refer to Appendix B]

On February 4, 1999, BENNETT & O'REILLY, INC., was contacted by the Town of
Chatham Water Quality Laboratory (Robert Duncanson) to provide environmental assessment and
appropriate remedial response measures, if required, for the abandonment of the floor drain and
three (3) leaching pits. Assessment activities were conducted on April 7, 1999, by BENNETT &
O'REILLY, INC., personnel (Craig Sasse), as assisted by Bob Duncanson of the Chatham Water
Quality Laboratory. Five hand borings were conducted within the four floor drain areas. As
representating leach pit sidewalls and bottom of hole areas, soil samples were collected, preserved
andforwarded to Groundwater Analytical of Buzzards Bay, MA for Total Petroleum Hydrocarbon
(TPH ASTM D3328-90), Volative Organic Compounds (EPA 8260B) and trace metal (ICP-A ES and
CVAA) analysis.

RISK CHA RAC TERIZA TON [Refer to Appendix D]

Laboratory analysis was received by BENNETT & O'REILLY, INC., on April 23, 1999.
These results were compared to the Method I - Risk Characterization standards for the strictest G W-
I and S-I GW-1 categories and to the Reportable Concentration standards of the RCS-I standards.
Although low levels of PCE were reported within the HB-1:0-S' and HB-2:0-5 intervals and low
levels of trace metals, primarily arsenic and chromium, were noted in each sampling location, all
reported concentrations were well below the most stringent Method I - Risk Characterization
Standards and RCS-1 Standards. As such, soil conditions at the Chatham Municipal Airport
represent a condition of "No Signficant Risk", and no remedial response actions were conducted
as part of the UIC closure procedure.

On July 26, 1999, EnviroSafe, as the environmental contractor, cleaned, filled and sealed the
exterior components of the floor drain, consisting of the MDC trap, D-Box and leaching pit (U-1)
[Refer to Appendix A- Site Plan]. The sealing of the interior floor drain and leaching pits was
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conducted by EnviroSafe, Corp., on August 4, 1999, under the supervision of BENNETT &
O'REILLY, INC. These activities were initiated by the removal of metal plates which covered the
UI-2 and UI-3 leaching pits in the main hanger. Grit/sludge was removed from within the perforated
barrels and loaded into metal Department of Transportation (DOT) drums for off-site disposal as
solid waste debris under a uniform hazardous waste manifest. The concrete cap used to seal the UI-4
leaching pit location was then broken up and the contents inspected. UI-4 appeared to have been
filled with clean sand. The rubber mat and grate overlying the floor drain in the maintenance building
were then removed and the area similarly cleaned. All areas were then backfilled with clean material
and sealed with a concrete cap.

This UIC Closure Assessment has been conducted in accordance with the UIC Closure
Guidance Document, as consistent with the MA DEP Contingency Plan, 310 CMR 40.000. Should
you have any questions or require any further information, please contact me directly.

Very truly yours,
BENNETT & O'REILLY, INC.

Kara Sh way, ES Be inett, LSP
Project Manager Direct of ronmental Services

cc: Bob Duncanson - Chatham Water Quality Laboratory
Tinker Meades - Chatham Plumbing Inspector
Chatham Chief Municipal Officer



UIC CLOSURE ASSESSMENT

Chatham Municipal Airport
240 George Ryder Road

Chatham, MA
B099-2262

August i1, 1999

Prepared for:
Town of Chatham

c/o Robert Duncanson
Water Quality Laboratory
283 George Ryder Road

Chatham, MA 02633

Prepared by:
BENNETT & O'REILLY, INC.

P.O. Box 1667
Brewster, MA 02631

APPENDIX A: Reference Plans
FIGURE 1: Site Locus Map (USGS Chatham Quadrangle, 1998)
FIGURE 2: Hydrologic Map - Groundwater Resource of Cape Cod, MA
FIGURE 3: MA DEP GIS Map - Bureau of Waste Site Cleanup (1997)
FIGURE 4: Site Plan "Chatham Municipal Airport, Sketch Plan ...", Prepared by

BENNETT & O'REILLY, INC., Dated July 29, 1999
APPENDIX B: Field Reports

Geologic Borehole Logs
Inspection Reports

APPENDIX C: Environmental Records
UIC Notification Form
Form WS 1: Notice of Plumbing Inspector Approval to Seal Floor Drain
Hazardous Waste Manifests

APPENDIX D: Laboratory Analysis
APPENDIX E: Quality Assurance/Quality Control
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GROUND-WATER RESOURCES OF CAPE COD, MASSACHUSETTS
By

Denis R. LeBlanc, John H. Guswa, Michael H. Frimpter, and Clark J. Londcluist
19a

FIGURE 2: Hydrologic Atlas shows the location of the subject site. Chatham Municipal Airport, relative to regional

groundwater flow contours and topographic elevations. Regional groundwater contours indicate a southeasterly groundwater
flow direction at the site toward Aunt Lvdia's Cove and Nantucket Sound.
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FIGURE 3: MA DEP BWSC Map shows the locus site Chatham Municipal Airport as within the Zone II - Protective
Radius fo the Town of Chatham's Wellfield, known as Indian Hill Well, located some 1,000' to the northwest. Based upon
its location within the Zone II, the GW-I groundwater and S-2/GW- 1 soil categories apply.
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BENNETT & O'REILLY, Inc.
1573 Main Street

PO Box 1667

Brewster, MA 02631

Shezt I of 4

508-896-6630
508-896-4687 Fax

Job Number: B099-2262 Date: 4/T99

W-L-iJob Name: Chatham Airport

SAND GRAVEL S[LT SAND Test Hole Number: HB-i

II- n Witness: Craig Sasse, E.S., Bob Duncanson - Fown of Chatham

S1 Drilling Contractor: BENNETT & O'REILLY, INC.

PEAT CLAY FILL Sampling Method:

3" bucket auger

GEOLOGIC BOREHOLE LOG

Type Wep/oLithology/Scdiment

Lithology Depth o Depth Specification & Remarks Description
Sample 6" Drive Recovery 

PI Resons FILL: No odor. no staining.

0-09 A 0-5 NA 100 -
o-~0 5

WSC 94-400
SAND: Light brow n to buff

- A 5-8 NA 100
- -5-8 NA 100 with FE staining, medium to

0-5 1.0* coarse with ines. poorly

5-8 BDL sorted. statified with gravel.

15-

20*No odor detected

25-

- -SWL,: NWE

30

35Backfill with clean sand.

- Patch open hole with

46_.___ _._ concrete to grade.

45.

50*



BENNETT & O'REILLY, Inc.
1573 Main Street
PO Box 1667
Brewster, MA 02631

Sheet 2 of 4

508-896-6630

508-896-4687 Fax

Job Number: B099-2262 Date: 4/7/99

Job Name: Chatham Airport

SAND GRAVEL SILT SAND Test Hole Number: HB-2

Witness: Craig Sasse, E.S., Bob Duncanson - Town of Chatham

W El Drilling Contractor: BENNETT & O'REILLY. INC.

PEAT CLAY FILL Sampling Method: 3" bucket auger

GEOLOGIC BOREHOLE LOG

Well Lithology/F ediment

Specification & Remarks Description

PID Response FILL: No odor, no staining.

(ppm)
WSC-94-400 SAND: Light brown with FE

staining, medium to coarse

with fines. poorly sorted.

0-5 1.2* moderately stratified with

5-8 BDL gravel.

*No odor detected

SWL: NWE

Backfill with clean sand.

Patch open hole with

cement, flush to grade.



BENNETT & O'REILLY, Inc.
1573 Main Street

PO Box 1667
Brewster, MA 02631

Sheet 3 of 4

508-896-6630
508-896-4687 Fax

Job Number: B099-2262 Date: 4/7/99

Job Name: Chatham Airport
SAND GRAVEL SILT SAND Test Hole Number: H1B-3

Witness: Craig Sasse. E.S.. Bob Duncanson. Town of Chatham

W L..Drilling Contractor: BENNETT & O'REILLY, INC.
PEAT CLAY F[LL Sampling Method: 3" bucket auger

GEOLOGIC BOREHOLE LOG

Type ' - Well L ithologyi/Sediment
Blows per % of

Lithology Depth "' Depth Specification & Remarks Description
Sample 6" Drive Recovery

.PID Response FILL: No odor, no staining.

0-5 N too(ppm)o5- WSC-94-400 SAND: Light brownwith]FE
A 5-10 NA 100 staining. medium to coarse

1 A 5 -1 0N At - w ith fine s, po o rly so rted.

0-5 BDL stratified with gravel.

5-8 BDL
15-- - -- - --- -

20

25 - __ ____ __

-SWL: NWE

30

35- Backfill with clean sand.

_Patch open hole with

40- cement, flush to grade.

45

50



BENNETT & O'REILLY, Inc.
1573 Main Street

PO Box 1667
Brewster, MA 02631

Sheet 4 of 4

508-896-6630
508-896-4687 Fax

Job Number- B099-2262 Date: 4/7/99
El Job Name: Chatham Airport

SAND GRAVEL SILT SAND Test Hole Number: HB-4A, B

Witness: Craig Sasse, ES., Bob Duncanson - Town of Chatham

Drilling Contractor: BENNETT & O'REILLY, INC.
PEAT CLAY FILL Sampling Method: 3" bucket auger

GEOLOGIC BOREHOLE LOG

Type -- Well Lithology/Sediment
Blows per % ofLihlgedmn

Lithology Depth o Depth Specification & Remarks Description
sample 6" Drive Recovery

PID ResponseHB-4A:
0- A 0-5 NA 100 - SAND: Light brown with

5 _ WSC-94-400 fines. FE staining, medium

A 59with fines and gravel, poorlyA 5-9 NA 100
10 -_ sorted.
10*

0-3 BDL
A 10-15 NA 100 3-9 BDL

15 - 10-15 BDL SAND: Tan to buff, medium

- to coarse, well sorted, clean.

20

-HB-4B:

25 SAND: Tan to buff. medium

- to coarse, well sorted, very-- SWL: NWE

30 - clean.

_Conduct H B-4A 6' offset

south of leaching pit to 9'.

_Conduct HB11-4B3 at center

40- -- -- -of leaching pit from

_10'- 15'

35

50 - - - -- -



BENNETT & O'REILLY, Inc. REPORT NUMBER: I

1573 Main Street 508-896-6630
PO Box 1667 508-8964687 Fax
Brewster, MA 02631

INSPECTORS DAILY RECORD OF WORK PROGRESS

Job Number B099-2262 Date: 7/26/99
Job Name: Chatham Municipal Airport

Feature: UIC Closure

Contractor BENNETT & OEJLLY, INC., EnviroSafe, Corp., Chatham Water Quality Laboratory
Type ofTWork: Inspection

Weather Conditions: Partly cloudy Temperature: 80F

Contractor's Work Force (Indicate classification. including Subcontractor personnel)
BENNETT & O'REILLY, INC.: Craig Sasse - ES, EnviroSafe: I foreman (Nick Christiani), 3 laborers, Chatham

Water Quality Laboratory: Bob Duncanson

Equipment in use or idled (identify which)
Vac-truck

Materials or equipment delivered, quantity or pay items placed
NA

Non-conforming materials or work, field problems. inspections of previously reported deficiencies
Scheduling conflict, no access to hangers

Summary of construction activities

9:00am

BENNETT & OREILLY, INC., arrives at site. Met by EnviroSafe, Corp., personnel (I foreman, 3 laborers),

Meet with Bob Duncanson. Chatham officials had no notification of work scheduled. No access to interior of

hangers. EnviroSafe, Corp., personnel to muck exterior components and fill with flowable fill. Interior work

(mucking, drumming, and seating of floor drains), rescheduled for Wednesday, August 4. BENNETT &
O'REILLY, INC., leaves site at 10:00am.



BENNETT & O'REILLY, Inc. REPORT NUMBER: 2

1573 Main Street 508-896-6630
PO Box 1667 508-896-4687 Fax
Brewster, MA 02631

INSPECTORS DAILY RECORD OF WORK PROGRESS

Job Number B099-2262 Date: 8/4/99

Job Name: Chatham Municipal Airport

Feature: IC Closure

Contractor: BENNETT & OREILLY, INC., EnviroSafe Corp., Chatham Water Quality Laboratory
Type of Work: Inspection

Weather Conditions: Sunny, breezy, warm Temperature: 78F

Contractor's Work Force (Indicate classification, including Subcontractor personnel)

BENNETT & O'REILLY, INC.: Kara Shumway - ES, EnviroSafe, Corp.: I foreman (Nick Christiani) and two

laborers. Chatham Water Quality Laboratory: Bob Duncanson

Equipment in use or idled (identify which)

Compressor, jack hammer

Materials or equipment delivered, quantity or pay items placed

NA

Non-conforming materials or work, field problems, inspections of previously reported deficiencies
NA

Summary of construction activities

9:10am

BENNETT & OREILLY, INC., personnel arrive at site. EnviroSafe and Dhncanson on site. Two leach pits
uncovered and cleaned out. Sealed drain broken open - note clean sand withm.

9:55am
Gain entrance into maintenance building. Open floor drain and remove approximately 5 gallons of grit.
EnviroSafe awaitmg arrival of phunber to seal drain. BENNETT & O'REILLY, INC., personnel note all
drain/leaching pits clean. Leave site.



Commonwealth of Mossachusetis
Executrve Office of Environmental Affairs

Department of
Environmental Protection

Wiliam F. Weld
eown

Daniel S. Greenbaum
Comminr

UIC NOTIFICATION FORM
DIVISION OF WATER SUPPLY

The Underground Injection Control (UIC) program protects drinking water
by regulating discharges to the ground via injection wells such as dry
wells and septic systems. Pursuant to UIC regulations (310 CMR 27.00),
the discharge of pollutants via a floor drain to such a well must cease.

This notification form is to be used to report which of the options
under I below (per DEP regulations) ycur facility will follow regarding
your floor drain(s). Supply all information and attachments for that
option. Supply all information for II and III as noted.

X I. Option chosen for floor drain upon closure of injection well:
X A. Plug the floor drain, if applicable (see 248 CMR 2.09).

X 1. Copy of Form WS1: Notice of Plumbing Inspector
Approval to Seal Floor Drain (where applicable),
and Plumbing Permit Number: # 3854

X 2. Date of plugging: 8 / 4 / 99

___B. Connect floor drain to a holding tank/containment basin that
meets all appropriate DEP regulations and policies.

1. Floor plan with tank location
2. Type of tank:
3. DEP Permit #, where applicable
4. Containment Basin Notification &

required attachments, where applicable
5. Date of connection: / /

C. Connect floor drain to municipal sewer (only allowed per
DEP regulation 314 CMR 7.00 re. sewer discharge permits).

1. DEP sewer discharge permit &
permit/transmittal number: #

2. Waste Water Treatment Plant permit
& permit number: #

3. Date of hookup: / /

__D. Close and remove entire service bay.

SEE REVERSE SIDE

O FAX (617) 556-1049 * Telephone (617) 292-5500One Winter Street 0 Boston, Massachusetts 02108



II. Waste Management Plan (methods to be used to properly collect,
store, and dispose of all potentially hazardous wastes) must be
supplied by all facilities generating, managing, or disposing
of hazardous materials and/or wastes.

X III. Sampling Results, where required, must be supplied with this
form. Any abandoned separator must be pumped empty and
cleaned.

Name of Business: Town of Chatham Municipal Airport
Mailing Address: c/o Robert Duncanson, Water Quality Lab., 283 George Ryder
Location: 240 George Ryder Road, Chatham, MA Road, Chatham, MA 02633
FacilityOwner: Town of Chatham Phone: ( 508) 945- 5188
Nature of Business: Transportation
EPA Hazardous Waste Generator ID Number:
Number of Floor Drains at facility: before closure: 3 after: 0
Previous Final Point of Discharge of Floor Drain: Two drains discharged

directly below into leaching area, one drain discharged into a

MDC trap and into a leaching pit.

I HEREBY CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED IN THIS DOCUMENT AND ALL
ATTACHMENTS AND THAT, BASED ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATE-
LY RESPONSIBLE FOR OBTAINING THE INFORMATION, I BELIEVE THAT THE
INFORMATION IS TRUE, ACCURATE, AND COMPLETE. I AM AWARE THAT THERE ARE
SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING
POSSIBLE FINES AND IMPRISONMENT.

I UNDERSTAND THAT I MUST HANDLE, STORE, AND DISPOSE OF ALL HAZARDOUS
WASTES IN AN ENVIRONME LY SOUND MANNER IN ACCORDANCE WITH ALL
APPROPRIATE REGU TI

SIGNATURE 0 oWNER DATE

Any questions may be directed to the UIC Program at (617)292-5770.
Submit this form and all required attachments for I (only the attachments
for the option chosen), II, and III to the following address:

Underground Injection Control Program
DEP/Division of Water Supply
One Winter Street, 9th floor
Boston, MA 02108

Send duplicate copies of all forms to: Local Board of Health
Local Plumbing Inspector

03/18/93; p:\jmoss\uicforns\ntfction.f6



CorncnweCith of Mcssocnusetts
Executive Office of Envrnmentcl Afcigs

Department of
Environmental Protection

William F. Weld
Geammer

Trudy Coxe

David S. StruhA
*"".mw FORM WS1
Notice of Plumbing Inspector Approval to Seal Floor Drain

April 1992

Note: This Application Does Not Apply To Any Facility Whose Floor Drain Is Connected To A
Municipal Sewer System.

Plumbing Inspector for the City/Town of Chatham

Company Name:
Nature of Business:
Mailing Address:
Location:
Phone Number:
Facility Owner:
requests to seal

Town of Chatham Municipal Airport

Trangpnrtation

c/o Robert Duncanson, Water Quality Lab., 283 George Ryder

240 Genrg Ryder Road Road, Chatham, MA 02633
( 508 ) 945 -- 5188

Town of Chatham,

3 floor drains.
* of dramz

Any additions or alterations to the system are not permissible without the approval of the local
plumbing inspector. All seals must be in compliance with 248 CMR. This form must show both
signatures before copy may be filed with DEP.

Upon approval, a completed copy of this notice shall be filed immediately with the DEP Under-
ground JProgram (@617/556-1165) at the address below. Upon completion of
all w 4r , trh ap t shall file the DEP UIC Notification Form to the same address.

Signature of4lity Owner Date

Date Plumbing Permu- #

Owner shall send a completed
copy of this form to:

DEP/Division of Water Supply
Underground Injection Control Program
One Winter Street, 9th floor
Boston, MA 02108

One Winter Street * Boston, Massachusetts 02108 * FAX (617) 556-1049 * Telephone (617) 292-5500

4f Pned on Rrcyic4 Ppr

To:



COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS MATERIALS
One Winter Street

Boston, Massachusetts 02108
Please print or type. (Form designed for use on eiite 12-pitch) typewriter )

FOR IN-STATE WASTE
OIL ONLY

OR
IN-STATE VSOG HWIWO

__________ 1
UNIFORM HAZARDOUS

WASTE MANIFEST
1. Genarator US EPA ID No Manifest

IDocument No.
2. Page 1 information in the shaded areas

I of 1 is not required by Federal raw.

3 Generator's Name and Maling Address Chatham Municipal Airport A. State Manifest Document Number

240 George Ryder Road MA K83656O
Chatham, MA 02633 B.StateGen.lD

4. Generator's Phone i 508 945-5188 SAME
5. Tranportr 1 Company Nama 6. US EPA 10 Number C StateTrans.

__ Enviro-Safe Corporation A I s r RR r ; Di I' 1 I 1IdCIO4IMI F1 -L5126181 91
ranorter 2 CompanyName 8. US EPAIDNumber D. Tiansportears Phone n Numb5e A

I .Stat Trans. Ip

9 Designated Facility Name and Site Address 10. US EPA ID Number I I I I I I
Olson's Greenhouses F. Transporter's Phone

590 South Street East G.StateFacility'sID Not Required
Raynham, MA 02767 M P P P P i7 P 3 78 H.Facility'sPhone( c 1[q1

12. Containers 13. 14. L
11 US DOT Description flncluding Proper ShoppingName. Hazard Class, and ID Number) Total Unit Waste No.

No. Type Quantity WtiVol

E aste Petroleum Oil, N.O.S.
(not DOT regulated) 0 0 1 T I G M A 9 9

b

j A 1d:tonai 0 escnptions for Materials Lsted Above oinchide physical state and hazardcode.) K. Handling Codes lot Wastes Listed Above

C. a. A /. J

6 d. b.

15 Special Handling Instructions and Additional Information Emergency Contact:

Material tested being marketed as MA99 Heather Atwood 508-888-5478

6. GENERATOR'S C ERTIFICATION: I hereby declare Ihat the contents of this consignment are tully and ac curately described above by

proper shipping n ame and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
ac crd 10g0to applicable international and national governmentr egu iltions.

I I am a large quantity generator, I certify that i have a program n place to reduce the volume and toxicit y of waste generated to the degree I have de termined to be ec enomically practic able

and tiat I have selected the practicable method of treatment storage, or disposal currently avaiable to me which minimizes the present and future threat to human health and the environ

ment. OR. if am a small quanit iy generator I have made a good faith effort to minimize my waste generation and serect the best waste management method that is avail able to me and that I

can af ford.

-P ed/Typ d NADat

22
T -11 Transporter 1 Acknowledgement of Receipt of Materials

-- Z-n /dTyped Nar -II 

Dt

A rnj~~ypd~a~e strreMonth Day Year

0 18. Transporter 2 Acknowledgement of Receipt of Materials Date

Dat

r Porinta'ypediNamre Signature Month Day Year

19, Discrepancy Indication Space
F
A
C

L 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in item 19.

T aDate

'/ iiSnMonth Day Y

J r' i 
- i2 A /iVlnrr r Apprrolved 0MB No 2050-0039

EPA c'rm e700-22 :Rev 9-94) Prev ous eaitlors are obsolete

COPY>3: TRANSPORTER RETAINS

G
E
N
E
R
A
T
0
R

NJ



I s

Please print or type. (Form desig

COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS MATERIALS
One Winter Street

Boston, Massachusetts 02108
ned for use an elite 112-pitchl typewriter.)

UNIFORM HAZARDOUS
WASTE MANIFEST

3 Gener 31* Narec and Mailing Addic:

Chatham funicipal Airport
240 George Ryder Boad Cha

508! 945-5188

FnviTro-afe COrporation

General Chmical Corp
133 LelanA Street
FlAmingham. MA 01701

- ~ ~ ~ ~ ~ c . t,-'" j " .u flg it ' ,-

State Regulated Oily Solids
(not regulated per 40CFR;p 49CFR)

bt.

1 Generator US EPA ID No Manifest 2. Page 1 Information in the shaded imeas
Document NoI

S150 8 9 4 5 5 P 8 In n in , 1 of i isnotrequiredby Federalaw
tel

A. State Manifest Document Number

MA K087636
tham, 02633 B. StateGen. ID S

_ 'i_ _ 1--

a iD :3,:! C " '-an i 

K. A D 9--8 2-6.19:3-1 3 -kkCCILIX RI a 01

KAL D I J L 9--3 ajLIQ r506 725000-
12. Cch rrrr

canss,- i 3 NumteI Tota! W
2 NJo Type Qua '.

I I

oi

P 1

4

mikiOl0

I I I

I I j

i I
.1 ~ I

p Ha.

'Sp rl Hand'. a Instructions and Additional lnlirmation)

1.

-_fii ~ ~ =

Emergency Pholnie #508-888-5478 Cmtact: Heather Atwood
6. GL NERATOR-S CEHTIFICAT ION I hereby declare that the contents of this cons genmerat are fuily and accuratelv described above by

pioer shipinge name and are classafied packed, marked, and labeled. and are in all respects o nroper condition -or transport by highway
accordng to applicable interrinational and nartonal government regulations

f 1 arm a ialge qitanlily generator. I certify that i have a program in placeto reduce the volume and toxicity of waste generated to the degree I have determied to be econoricaly practicable

aI that I ho- sele ed the. aracticable method of treatment. storage. or disposal currermly available to me which mirmizes the presert and future threat to human hiai and the environ

iment ORI i i an a small cuamitiy generator . have maide a good faith effort tomihmire my waste generation and select the best waste marragement methd that is available to me and that i

can atford -

Sigwarre, i
L Date
Month Day Year

11 ) 2 -1rOri
T 17 'Transporter 1 Acknow edge' ent of Receipt of Materials Date
R
A Printed/Typed Name ignature Month Day Year
N5 ' - . I - I

o10 18 ransporter 2 Ac Idgement of Receipt of Materials Date

red/TypedNae gnat Month Day Year

R 
d

19 Discrepancy Indication Space

CI

2C yV vnte r Operacr: Certrficatlo of uceipt of hazardous materials covered by this manifest except as noted in Item 19

Date

nted Typed Vama Sigature Month Day Year7

COPY>5: TRANSPORTER 1RETAINS

G
E
N

R

T

Ci

IC10

1-D Ii I I D M i --- '11 1 P. D [M I 6

1" 1 1

|

Printed/Typ di "



Please print or type, (Form desig

Ir.
00

CIO

a,4

I c

ci4

olI
-c

to

Ill
EU

E

C'i
E

COMMONWEALTH OF MASSACHUSETTS a & £ V 3~ j
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS MATERIALS
One Winter Street

Boston, Massachusetts 02108
ned for use on elite (1 2-pitch) typewriter.}

UNIFORM HAZARDOUS 1. Generator US EPA ID No. Manifest 2. Page 1 Information in the shaded areas

WASTE MANIFEST Mi PI O41S,?I KY 1"I of 1 isnot required by Federal law.

3. Generator's Name and Mailing Address QA.St an D6UTnt Nmber:

4, Generator's Phone( -It f- --

5. Transporter 1 Company Name 6. US EPA ID Number CuSteTran D D
Enviro-Safe Corp. IM1 A Di 91 81 51 21 6 91 3 2 3 A t$ V 60 I I I

7. Transporter 2 Company Name 8. US EPA ID Number D.Tra itsj ta Phone 508 888-5478
E. Stats Iran..

en"f0iad F i NamefncSie Address 10. US EPA D Number

133 Leland Street Not Required
Framingham, MA 01701 M A Di 0 1 9 3 7 1 01719 'N:vecnsi Pone( 5081 872-5000

12. Containers 13. 14. L
11. US DOT Description (Including Proper Shipping Name, Hazard Class, and ID Number) Total Unit Waste No.

No. Type Quantity WtIVol

A

State reg. oily solids
not reg. per 40 CFR; per 49 010 D0 MC01p,: MA0

G b.7

R d.

Addtioal~s h a riasU Abo Al cldphysica/stateeand harA-d coda.j
J. Additional Des tM als sedAb I physicalstaeadaK. Handling Codes for Wastes Listed Above

-T C.a. C.

b, t d.

24 HR. EMERGENCY CONTACT # (503) 883-5478
USE EMERGENCY RESPONSE GUIDE 27

16. GENERATOR'S CERTIFICATION. I hereby declare that the contents of this consignment are lully and accurately described above by
proper shipping name and are classified. packed, marked, and labeled, and are in an respects in proper condition for transport by highway
according to applicable internationai and national government regulations.

11l arn alarge quantity generator, I certify that I have a program in place to teduce the volume and toxicity of waste generated to the degree I have determined to be econorically practicable
and that I have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes the present and future threat to human health and the environ
ment: OR. it 1 am a smail quantity generator. I have made a good faith effort to minimize my waste generation and select the best waste management method that is available to mn and that I
can afford.

Month a er

T 17. Transporter 1 Acknowledgement of Receipt of Materials Date

R

A Pred/T yped Name Signature Month Day Year

0 19. Discreprncy Indication Space

A
C

IL 20. Facility Owner or Opearatort Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19.

y Printed/Typed Name Signature Month Day Year

9 D e I o SI I I
Farm Approved OMB No 2050-039
EPA Form 8700-22 (Rev 9-94) Previous editons are obsolete

COPY>1: FACILITY MAILS TO DESTINATION STATE



GROUNDWATER
ANALYTICAL

Groundwater Analytical Ire:
PO. Box 1200
228 Main Street
Buzzards Bay, MA O?532

Telephone (508) 759-4441
FAX (508) 759-4475

April 23, 1999

Mr. David Bennett
Bennett & O'Reilly, Inc.
P.O. Box 1667
Brewster, MA 02631

Project:
Lab ID:
Sampled:

Dear Dave:

Enclosed are the Volatile Organics, Metals and Hydrocarbon Fingerprint Analyses performed for the
above referenced project. This project was processed for Standard Two Week turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a project narrative indicating project changes and non-conformances, a
brief description of the Quality Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

I attest under the pains and penalties of perjury that, based upon my inquiry of those individuals
immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and belief, accurate and complete.

Should you have any questions concerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/awc
Enclosures

Chatham Municipal Airport/BO99-2262
26181
04-07-99

I
A.

LJ

----------------------------



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GCIMS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

Moisture:

CAS Number
75-71-8
74-87-3
75-01-4

74-83-9

75-00-3

75-69-4

60-29-7

75-35-4

67-64-1

75-15-0

75-09-2

156-60-5

1634-04-4

75-34-3

590-20-7

156-59-2

78-93-3

74-97-5

109-99-9
6 7-66-3
71-55-6

56-23-5
563-58-6
71-43-2

107-06-2
79-01-6

78-87-5

74-95-3

75-27-4

10061-01-5
108-10-1

108-88-3

10061-02-6

79-00-5

127-18-4

142-28-9

591-78-6
124-48-1

106-93-4
108-90-7
630-20-6
100-41-4

HB-1:0-5
Chatham Municipal AirportiBO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 / Cool
Soil
4

Analyte
Dichiorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Diethyl Ether
1,1 -Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans- 1, 2-Dichloroethene
Methyl tert-butyl Ether (MTBE)

1,1 -Dichloroethane
2,2-Dichloropropane
cis-1 ,2-Dichloroethene

2-Butanone (MEK)
Bromochlorometh ane
Tetrahydrofuran (THF)
Chloroform
1,1,1 -Trichioroethane
Carbon Tetrachloride
1,1 -Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bro modichloromet hane
cis- 1,3-Dichloropropene

4-Methyl-2-Pentanone (MIBK)
Toluene
trans- 1,3-Dichloropropene

1,1,2-Trichloroethane
Tetrac hloroethene
1,3-Dichloropropane
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane (EDB)
Chlorobenzene
1,1,1 ,2-Tetrachloroethane
Ethylbenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRIL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

S RIL
BRL
SRL
BRL
BRL
BRL
BRL
BRL

16
BRL
BRL
BRL
BRL

BRL
BRL
BRL

26181-01
VM4-1084-S
04-07-99
04-08-99
04-21-99
1
1 of 2

Units
Lg/Kg

ug/Kg

Lg/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg_

ugKg
ug/Kg

ug'Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug /Kg

Reporting Limit!

12

12

12

12

12

12

12

6

120

62

12

6

6

6

6

6

62
6

62

6

6

6

6

6

6
6

6

6

6
6
62
6

6

6

6
6
62
6

6

6

6

6

RCS-1
S-1/GW-1

500ug/K
(0.5ug/t

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUND WATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID:

Project:
Client

Container:

Preservation:

Mlatrix:

" Moisture:

CAS Number

108-38-3/106-42-3

95-47-6

100-42-5

7-5-25-2

98-82-8

108-86-1

79-34-5

96-18-4

103-65-1

95-49-8

108-67-8

106-43-4

98-06-6

95-63-6

135 98-8

541 73-1

99-87-6

106-46-7

95-50-1

104-51-8

96-12-8

120-82-1

87-68 3

91-20-3

87-61-6

HB-1:0-5
Chatham Municipal Airport/O99-2262

Bennett & O'Reilly

40mL Glass

NaHS04 / Cool

Soil
4

Analyte

meta- Xylene and para- Xylene

ortho- Xylene

Styrene

Bromoiform

isopropylben zene

Bromobenzene

1,1, 22-Tetrachloroethane

1,2,3-Trichloropropane
n -Propylbenzene
2-Chlorotoluene
1. 3,5-Trimethylbenzene

4-Ch orotoluene
rert- Butylbenzene
1, 2,4-Trirmethylbenzene

sec -Butylbenzene

1 ,3-Dichlorobenzene

4- sopropyitoluene

1 4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene

1,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Laboratory ID:
QC Batch .D:
Sampled:
Received:

Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL

BRL

BRL
B RL
BRL
BRIL
BRL
BRL

BRL

BRL
B RL

BRL
BRL
BRL

BRL
BRL

BRL

BIRL
BRL
BRL
BRL
B RL

BRL

QC Surrogate Compounds Recovery QC Limits

Dibromofluoromethane 101 % 80 - 120 %

1,2-Dichloroethaned 4  101 % 80-120/%

Toluened 99 % 8 1-117

4- Bromofluorobenzene 111 % 74 - 121 '

Method Reference: Test Methods for Evaluating So id Waste, US EPA. SW-846, Third Edition, Update ll. (1996). Analyte list
as spec fied in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.R. 40.0973) and recommended by N H DES for int al waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-01

VM4-1084-S

04-07-99

04-08-99

04-21-99

1

2 of 2

Units
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

Reporting Limit

6

6

6

6

6

6

6

6

6

6

6

6

6
6

6

6

6

6

6

6

6

6

6

6



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS

Field [D:

Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
75-71-8
74-87-3

75-01-4
74-83-9
75-0 0-3
75-69-4
60-29-7
75-35-4
67-64-1
75-15 0
75-09-2
156-60-5
1634-04 4
75-34-3
590-20-7
156-59-2
78-93-3
74-97-5

109-99-9
67-66-3
71-55-6
56-23-5
563-58-6
71-43-2
107-06-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-01 5
108-10-1
108-88-3
10061-02-6
79-00-5
127-18-4
142-28-9
591-78-6
124-48-1
106-93-4
108-90-7
630-20-6
100-41-4

HB-1:5-8
Chatham Municipal Airport/B099-2262
Bennett & O'Reilly
40mL Glass
NaHS04 / Cool
Soil
4

Analyte
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroet hane
Trichlorofluoromethane
Diethyl Ether
1,1 -Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans- 1,2-Dichloroethene

Methyl rert-butyl Ether IMTBE)

1,1 -Dichloroethane
2,2- Dichloropropane
cis- 1,2-Dichloroethene
2-Butanone (MEK)
Bromochloromethane
Tetrahydrofuran (THF)
Chloroform
1, 1,1 -Trichioroethane
Carbon Tetrachloride
1,1 -Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis- 1,3-Dichloropropene

4-Methyl-2-Pentanone (MIBK)
Toluene
trans- 1,3-Dichloropropene

1, 1,2-Trichloroethane
Tetrachloroethene
1 ,3-Dichloropropane
2-Hexanone
Dibromochloromethane
1 2-Dibromoethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
B R L

BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL

BRL

BRL

_B RL
BRL

BRL
BRL
BRL
BRL
BRL
BRL
BRL

Groundwater Analytical, Inc, P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-02
VM4-1084-S
04-07-99
04-08-99
04-21-99
1
1 of 2

Units

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

L/Kg

ug/Kg

ug/Kg

ug/Kg

Lig/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

Reporting Limit

13

13
13

13

13

6
120

64

13

6
6

6

6

6

64

6

64
6
6
6

6

6

6

6

6
6

6
6

64

6

6
6
6
6
64
6

6
6
6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID: HB-1:5-8

Project: Chatham Municipal AirportIBO99-2262

Client: Bennett & O'Reilly

Container: 40mL Glass
Preservation: NaHSO4 / Cool

Matrix: Soil

Moisture: 4

CAS Number Analyte

B03-38-3/106-42-3 meta-Xylene and para-Xylene

95-47-6 ortho-Xylene

100-42-5 Styrene

75-25-2 Bromoform

98-82-8 lsopropylbenzene
108-86-1 Bromobenzene
79-34-5 1,1 2,2-Tetrachloroethane

96-18-4 1,2,3-Trichloropropane

103-65-1 n-Propylbenzene

95-49-8 2-Chlorotoluene

108-67-8 1 3,5-Trimethylbenzene

106-43 4 4-Chlorotoluene

98-06-6 ert- Butylbenzene

95-63-6 1 2,4-Trimethylbenzene

135-98-8 sec -B utylbenzene

541-73-1 13-Dichlorobenzene

99-87-6 4-Isopropyltoluene

106-46-7 1,4-Dichlorobenzen e

95-50-1 1,2-Dichlorobenzene

104-51-8 n -Butylbenzene

96-12-8 1,2-Dibromo-3-chloropropane

120-82-1 1,2,4-Trichlorobenzene

87-68-3 Hexachlorobutadiene

91-20-3 Naphthalene
87-61-6 1,2,3-Trichlorobenzene

Laboratory ID:

QC Batch ID:
Sampled:
Received:

Analyzed:

Dilution Factor:

Page:

Concentration

BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL

BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL

BRL

BRL
BRL
BRL

QC Surrogate Compounds Recovery QC Limits

Dibromofluoromethane 101 % 80 - 120%

1,2-Dichloroethane 99% 80 - 120%

Toluene-d8 101 % 81 - 117%

4-Bromofluorobenzene 110 % 74 - 121 %

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update U (1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specfied by MA DEP Method 1
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution. percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-02

VM4-1084-S

04-07-99
04-08-99

04-21-99

1

2 of 2

Units
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg_
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

Reporting Limit

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GUMS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
75-7 1-8
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
60-29- 7
75-35-4

67-64-1
75-15-0
75-09-2

156-60-5
1634-04-4
75-34-3
590-20-7
156-59-2

78-93-3
74-97-5
109-99-9

67-66-3

71-55-6
56-23-5
563-58-6

71-43-2

107-06-2
79-01-6

78- 87-5

74-95-3
75-27-4
10061 01-5

108-10- 1

108-88-3

10061-02-6

79-00-5

127-18-4

142-28-9
591-78-6
124-48-1
106-93-4
108-90-7
630-20-6
100-41-4

HB-2:0-5
Chatham Municipal Airport/B099-2262

Bennett & O'Reilly
40mL Glass
NaHSO4/ Cool
Soil
7

Analyte
Dichlorodifluoromethane

Chloromethane

Vinyl Chloride
Bromomethane

Chloroethane
Trichlorofiluoromethane

Diethy Ether

I,1-Dichloroethene

Acetone

Carbon Disulfide
Methylene Chloride
trans- 1,2-Dichloroethene

Methyl tert-butyl Ether (MTBE)

1,1-Dichloroethane

2-,2Dichloropropane
cis- 1,2-Dichloroethene

2-Butanone IMEK)
Brormochloromethane

Tetrahydrofuran (THE)

Chloroform

1,1,1 -Trrch loroethane

Carbon Tetrachloride

1,1 -Dichloropropene

Benzene

o12-Dichloroethane
Trichloroethene
1,2-Dichloropropane

Dibromomethane

Bromodichloromethane
cis- 1,3 Dichloropropene
4-Methyl-2-Pentanone (MIBK)

Toluene

trans- 1,3-Dichloropropene

1,1,2-Trichloroelhane

Tetrachloroethene

1,3-Dichloropropane

2-Hexanone

Dibrornochlorormethane

1 2-Dibromoethane (EDBI

Chlorobenzene

1,1,1,2-Tetrachloroethane

Ethylbenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRIL
BRL
BIRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRIL
BRL
BIRL
BRL
BRL
BRL
BRL
BRL

B RL
BRL
BRL

BRL
BRL
BRL
BRL
BRL

B RL
BRL

BRL
B5L

BRL

B R
BRL
BRL
BRI
BRLBRL

26181-03
VM4-1084-S
04-07-99
04-08-99
04-21-99
1
1 of 2

Units
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

LJg/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg_
ug/Kg_
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

Reporting Limit

10

10

10

10

10
10

10

5

100

52
10

5

5

5

5

5

52

5

5

S

5

5

5

5

5

5

5

52

5

552

5

52
5

5

5

5

RCS-1
S-1/GW-1

500 ug/iK
(0. Sug/o

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID:
Project:
Client:

Container:

Preservation:
Matrix:

% Moisture:

CAS Number
108-38-3/106-42-3
95-47-6
100-42-5
75-25-2
98-82-8
108-86-1
79-34-S5
96-18-4
103-65-1
95-49-8_
108-67-8
106-43-4
98-06-6
95-63-6
135-98-8
541-73-1
99-87-6
106-46-7
95-50-1
104-51-8
96 12-8
120-82-1
87-68-3
91-20-3
87-61-6

HB-2:0-5
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 I Cool
Soil
7

Analyte
meta- Xylene and para- Xylene
ortho-Xylene

Styrene
B romoform
isopropylbenzene

Bromobenzene

1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n -Propylbenzene

2-Chlorotoluene

1,3,5-Trimethylbenzene
4-Chlorotoluene
tert- Butylbenzene

1,2,4-Trimethylbenzene
sec-Butylbenzene

1,3-Dichlorobenzene
4- Isopropyltoluene

1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene

Naphthalene
1,2,3-Trichlorobenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:

Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL

26181-03

VM4-1084-S

04-07-99

04-08-99

04-21-99

1
2 of 2

Units
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
uglKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
uglKg
ug/Kg
ug/Kg

ug/Kg
ugKg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

Reporting Limit'

5

5

5

5
5
5

5

5

5
5
5
5
5

5
5

5
5

5
5
5
5

5

QC Su
Dibromofluorome
1,2-Dichloroethan

Toluene-dB

4-B romo uoroben

Method Reference:

Report Notations:

rrogate Compounds Recovery QC Limits
thane 100 % 80 - 120 %

e-d 4  105 % 80 - 120 %

100 % 81 117 %

zene 117 % 74 - 121"

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edion, Update III (1996). Analyte 1t
as specified n Tables 6 and 7 of the method, and addit onal analytes as specifted by MA DEP Method 1
Standards (310 C.M.R. 40.0973) and recommended by N H DES for initiai waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis,

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
75-71-8
74-87-3

75-01-4
74-83-9

75 -00-3
75-69-4
60-29-7
75-35-4

67-64-1

75-15-0

75-09-2

156-60-5

1634-04-4

75-34-3
590-20-7

156-59-2
78-93-3

74-97-5

109-99-9

67-66-3

71-55-6

56-23-5

563-58-6

71-43-2

107-06-2

79-01-6

78-87-5
74-95-3

75-27-4
10061-01-5

108-10-1

108-88-3
10061-02-6

79-00-5
127-18-4

142-28-9
591-78-6
124-48-1

106-93-4

108-90-7

630-20-6

100-41-4

HB-2:5-8
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 / Cool
Soil
4

Analyte

Dichlorodifluorormethane

Chloromethane

Vinyl Chloride

Bromomethane

Chloroethane
Trichlorofluorormethane

Diethyl Ether

1,1 -Dichloroethene

Acetone
Carbon Disulfide

Methylene Chloride
trans- 1,2-Dichloroethene

Methyl tert-butyl Ether (MTBE)

1,1 -Dichloroethane
2,2-Dichloropropane
cis- 1,2-Dichloroethene

2-Butanone (MEK)

Bromochloromethane

Tetrahydrofuran (THF)

Chloroform

1,111 -Trichloroethane

Carbon Tetrachloride

1,1 -Dichloropropene

Benzene

1,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane
Dibromomethane

Bromodich loromethane
cis- 1 ,3-Dichloropropene

4-Methyl-2-Pentanone (MIBK)

Toluene

trans- 1,3-Dichloropropene

1,1,2-Trichloroethane

Tetrachloroethene

1,3-Dichloropropane

2-Hexanone

Dibromochloromethane

1,2-Dibromoethane (EDB)

Chlorobenzene

1 1 ,1,2-Tetrachloroethane
Ethylbenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

B RIL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

26181-04
VM4-1084-S
04-07-99
04-08-99
04-21-99
1
1 of 2

' Units
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
uglKg

ug/Kg
ug/Kg

ug/Kg
ug/Kg
udgKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ugKg

ug/Kg
ug/Kg
ug/Kg
ug/Kg

Reporting Limit'

12

12

12

12

12

12

12

6

120

60

12

6

6

6

6

6

60

6

60

6

6

6

6

6

6

6

6

6

6

6

60

6

6

6

6

6

60

6

6

6

6

6

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
108-38-3/106-42-3
95-47-6

100-42-5
75-25-2

98-82-8

108-86-1

79-34-5

96-18-4

103-65-1
95-49-8
108-67-8

106-43-4

98-06-6

95-63-6

135-98-8

541-73-1

99-87-6

106-46-7

95-50-1
104-51-8

96-12-8
120-82-1

87-68-3

91-20-3

87-61-6

HB-2:5-8

Chatham Municipal Airport/B099-2262
Bennett & O'Reilly
40mL Glass
NaH S04 / Cool
Soil
4

Analyte
meta-Xylene and para-Xylene
ortho-Xylene

Styrene
Bromoform
Isopropyl benzene
Bromobenzene
1 1,2, 2-Tetrachloroethane
1, 2,3-Trichloropropane
n-Propylbenzene

2-Chlorotoluene
1,3,5-Trimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene

1 ,3-Dichlorobenzene
4-1sopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n -Butylbenzene

1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Laboratory ID:

QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

Page:

Concentration
BRL
BRL
BRL

BRL
B RL

BRL
BRL

BRL

BRL

BRL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL

QCSurrogate Compounds _Recovery

Dibromoil uoromethane 100 %
1 ,2-Dichloroethaned 4  104 %
T ouene-d8 99 %
4-Bromofluorobenrene 105 %

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996. Analyte li-
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-04

VM4-1084-S

04-07-99

04-08-99

04-21-99
1

2 of 2

Units
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

Reporting Limit

6
6
6
6

6

6

6
6
6

6
6

6

6

6
6
6
6

6

6

6

6

6

6
6

6

QC Limits
80 - 120 %

80 - 120 '%,
81 - 117 %

74 - 1 21 %1,



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GCIMS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

MoistuLre:

CAS Number
75-71-8
74-8 7-3
75 01-4

74-83 -9
75-00-3
75-69-4
60 29-7
75-35-4

67-64-1
75-15-0
75-09-2
156-60-5
1634-04 4
75-34-3

590-20-7
156-592
78-93-3
74-97-5
109-99-9
67-66-3
71-55-6
56-23-5
563-58-6
71-43-2
107-06-2
79-01-6
78-87-5
74-95 3
75-27-4
10061-01-5.
108-10- 1
108-88-3
10061-02-6
79-00-5
127-18-4
142-28-9
591-78-6
124-48-1

106-93-4
108-90-7
630-20-6
100-41-4

HB-3:0-5
Chatham Municipal Airport/BO99-2262

Bennett & O'Reilly
40mL Glass

NaHS04 / Cool
Soil
4

Analyte

Dichlorodifluoromethane

Chloromethane

Vinyl Chloride
Bromomethane

Chloroethane

Trichlorofluoromethane

Diethyl Ether
1,1-Dichloroethene

Acetone

Carbon Disulfide

Methylene Chloride

trans 1,2-Dichioroethene

methyl tert- butyl Ether NTBE

1,1-Dichioroethane

2,2-Dichloropropane
cis- 1,2-Dichloroethene

2-Butanone (MEK)

Bromochloromethane

Tetrahydrofuran (THF)

Chloroform

1 ,,1 -Trichloroethane

Carbon Tetrachloride

1 -Dichloropropene

Benzene

1,2 Dichloroethane

Trichloroethene

1 ,2Dichloropropane

Dibromom ethane

Bromodichloromethane
cis- 1, -Dchloropropene

4-Methyl 2-Pentanone (MIBKI

Toluene
trans- 1,3-Dichloropropene

1,1,2-Trichloroethane

Tetrachloroethene
1,3-Dichloropropane

2-Hexanone
Dibromochloromethan e

1,2-Dibromoethane (EDB)

Chlorobenzene

1, 1,1 2-Teirachloroethane

Ethylbenzene

Laboratory ID:
QC Batch ID:
Sampled:

Received:
Analyzed:
Dilution Factor:

Page:

Concentration
BRL

BRL

BRL

BRL
BRL
BRL
BRL

BRL

BRL

BRL

BRL
BRL

BRL

BRL

BRL
BRL
BRL
BIRL
BRL

BRL

BRL
BRL
BRL
BRL
BRL.
BRL

BRL

-B -R .L
BRL
B RL
BRL

BRL

BRL
BRL
BRL

BRL

BRL

BRL

BRL

BRL

BRL
BRL

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-05
VM4-1084-S
04-07-99
04-08-99

04-21-99
1
1 of 2

Units
ug/Kg_

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg_

ug/Kg

ugiKg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg_

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg_

ug/Kg
ug/Kg_

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg_
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

Reporting Limit

12
12
12
12
12
12
12
6

120
58
12
6
6
6
6
6
58
6
58
6
6
6
6
6
6
6
6
6
6
6
58
6
6
6
6
6
58
6
6
6
6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field *D:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
108-38-3/106-42-3

95-47-6

100-42-5

75-25-2

98-82-8

108-86-1

79-34-5

96-18-4

103-65-1
95-49-8
108-67-8

106-43-4

98-06-6
95-63-6

135-98-8
541-73-1

99-87-6
106-46-7

95-50-1
104-51-8

96-12-8

120-82-1

87-68-3

91-20-3

87-61-6

HB-3:0-5
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40ml Glass
NaHSO4 I Cool
Soil
4

Analyte
meta- Xylene and para- Xylene
ortho-Xylene
Styrene
Bromoform
lsopropyibenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene

2-Chlorotokuene
1,3,5-Tri methylbenzene
4-Chlorotoluene
tert-Butylbenzene

1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
4-1sopropyltoluene
1,4-Dichrorobenzene

1 ,2-Dichlorobenzene
n -Butylbenzene

1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene_
Hexachilorobutadiene

Naphthalene
1,2,3-Trichlorobenzene

Laboratory ID:

QC Batch ID:
Sampled:

Received:
Analyzed:

Dilution Factor:

Page:

Concentration
BRL
BRL

BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

QC S
Dibromofluorome
1,2-Dichloroethan
Toluene-d,

4-Bromoflu oroben

Method Reference:

Report Notations:

urrogate Compounds Recovery QC Limits
thane 101 % 80 - 120 %
e 105 % 80- 120 %

100 % 81 - 117 %

zene i1 % 74- 121 %

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C M R. 40.09731 and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.
BRL Indicates concentration, if any, is below reporting limit for anatyte. Reporting lmit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-05

VM4-1084-S

04-07-99

04-08-99

04-21-99

1

2 of 2

Units

ug/Kg

ug/Kg

LJg/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

Lg/Kg
ug/Kg

ug/Kg

ug/Kg

Reporting Limit

6
6
6

6
6
6
6

6

6

6

6

6

6
6

6
6

6

6

6

6

6

6

6
6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GCIMS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
75-71-8
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
60-29-7
75-35-4
67-64-1
75- 15-0
75-09-2
156-60-5
1634-04-4
75 34-3
590-20-7
156-59-2
78-93-3
74-97- 5
109-99-9
67-6 6-3
71-55-6
56-23-5
563-58-6
71-43-2
107-06-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-01-5
108-10-1
108-88-3
1006 1-02-6
79-00-5
127-18-4

142-28-9
591-78-6
124-48-)
106-93-4
108-90-7
630-20-6
100-41-4

HB-3:5-8
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 / Cool
Soil
2

J1 Analyte
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane-

Diethyl Ether
1,1 -Dichloroethene
Acetone

Carbon Disulfide
Methylene Chloride
tran-1,2-Dichloroethene

Methyl tert- butyl Ether (MTBE)

1,1 Dichloroethane

2,2-Dichloropropane
cis- 1,2 Dichloroethene

2-Butanone (MEK)
Bromochloromethane

Tetrahydrofuran (T HF)

Chloroform

1,1,1-Trichloroethane

Carbon ietrachloride
1,1 -Dichloropropene

Benzene

1,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane

Dibromome h ne

Bromodichloromethane
cis- 1,3-Dichloropropene

4-Methyl-2- Pentanone (MIBK)

Toluene

trans- 1,3-Dichloropropene

1 .1,2-Trichloroethane

Tetrachloroethene
1 ,3-Dichloropropane

2-Hexanone

Dibrormochloromethane

1,2-Dibromoethane (EDBI
Chlorobenzene
1,1,1 ,2-Tetrach loroethane
Eihylbenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

Groundwater Analytical, Inc., P.O Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-06
VM4-1084-S
04-07-99
04-08-99
04-21-99
1
1 of 2

Units
ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

Lg/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

Reporting Limit

14

14

14

14

14

14

14

7
140

69

14

7

7

7

7

7

69

7

69
7

7

7

7

7
7

7

7
7

7

7

69
7

7
7
7

7

69
7

7

7

7

7



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

HB-3:5-8
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 / Cool
Soil
2

Analyte

108-38-3/106-42-3 meta-Xylene and para-Xylene

95-47-6
100-42-5

75-25-2

98-82-8

108-86-1

79-34-5

96-18-4

103-65-1
95-49-8

108-67-8

106-43-4

98-06-6

95-63-6

135-98-8

541-73-1

99-87-6

106-46-7

95-50-1
104-51-8

96-12-8

120-82-1

87-68-3

91-20-3

87-61-6

ortho- Xylene

Styrene

Bromoform
Isopropyl benzene

Bromobenzene
1,1,2,2-Tetrachloroethane

1,2,3-Trichloropropane
n -Propylbenzene

2-Chloroto uene
1 ,3,5-Trimethyl benzene

4-Chlorotoluene
tert- Butylbenzene

1 ,2,4-Trimethylbenzene

sec- Butylbenzene

1,3-Dichlorobenzene
4-Isopropyltoluene

1,4-Dichlorobenzene

1,2-Dichlorobenzene
n -Butylbenzene

1 ,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene

Hexachlorobutadiene

Naphthalene

1,2,3-Trichlorobenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

Page:

26181-06

VM4-1084-S

04-07-99

04-08-99

04-21-99

1

2 of 2

Field ID:
Project:

Client:
Container:
Preservation:

Matrix:

% Moisture:

CAS Number

QC Surrogate Compounds Recovery QC Limits

Di brom ofl uoromethane 102 % 80-120%

1,2 Dichloroethane-d 4  103 % 80 - 120%

Toluene-da 100 % 81 - 117 %

4-Bromofluorobenzene 109 % 74- 121 %

ethod Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

eport Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Concentration Units
BRL ug/Kg

BRL ug/Kg

BRIL ug/Kg
BRL ug/Kg

BRL ug/Kg

BRIL ug/Kg

BRL ug/Kg

BRL ug/Kg

BRL ug/Kg

BRL ug/Kg
BRL ug/Kg

BRL ug/Kg

BRL ug/Kg

BRL ug/Kg
BRL ug/Kg
BRL ug/Kg

BRL ug/Kg

BRL ug/Kg

BRL ug/Kg
BRL ug/Kg

BRL ug/Kg

BRL ug/Kg
BRL ug/Kg
BR ug/Kg

BRL ug/Kg

Reporting Limit

7
7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

M

R



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS

Field iD:
Project:
Client:
Container:

Preservation:
Matrix:
. Moisture:

CAS Number
75-71-8

74-87-3
75-01-4

74-83-9

75-00-3

75-69-4

60-29-7

75-35-4

67-64-1

75-15-0

75-09-2_

156-60-5

1634-04-4

75-34-3

590-20-7

156-59-2
78-93-3

74-97-5
109-99-9

67-66-3
71-55-6_

56-23-5

563-58-6

71-43-2

107-06-2

79-01-6

78-87-5

74-95-3

75-27-4
10061-01-5

108-10-1

108-88-3

10061-02-6

79-00-5

127-18-4

142-28-9

591-78-6

124-48-1

106-93-4

108-90-7

630-20-6
100-41-4

HB-4A:6-9
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 I Cool
Soil
2

Analyte

Dichlorodifluoromethane

Chloromethane

Vinyl Chloride
Bromomethane

Chloroethane

Trichlorofluoromethane

Diethyl Ether

1,1 -Dichloroethene

Acetone

Carbon Disulfide

Methylene Chloride
trans- 1,2-Dichloroethene

Methyl tert-butyl Ether (MTBE)

1,1 -Dichloroethane

2,2-Dichloropropane
cis- 1,2-Dichloroethene
2-Butanone (MEK)

Bromochloromethane
Tetrahydrofuran (THF)

Chloroform

1, 1,1-Trichloroethane

Carbon Tetrachloride

1,1 -Dichloropropene

Benzene

1,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane

Dibromomethane

Bromodichloromethane
cis- 1,3-Dichloropropene

4-Methyl-2-Pentanone (MIBK)

Toluene

trans- 1,3-Dichloropropene

1,1,2-Trichloroethane

Tetrachloroethene

1,3-Dichloropropane

2-Hexanone

Dibromochloromethane

1,2-Dibromoethane (EDB)

Chlorobenzene

1,1,1,2-Tetrachloroethane
Ethyibenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:

Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRIL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-07
VM4-1084-S
04-07-99
04-08-99
04-21-99
1
1 of 2

Units
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
Lig/Kg
ug/Kg
tig/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

up/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
tig/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Reporting Limit

12

12

12

12

12

12

12

6

120

59

12

6

6
6
6

6
59

6

59
6
6

6

6

6
6
6
6
6

6

6
59

6

6

6

6

6

59

6
6
6
6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID:
Project:

Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
108-38-3/106-42-3

95-47-6

100-42-5

75-25-2

98-82-8

108-86-1
79-34-5
96-18-4

103-65-1

95-49-8

108-67-8

106-43-4

98-06-6

95-63-6

135-98-8
541-73-1

99-87-6

106-46-7
95-50-1
104-51-8

96-1 2-8
120-82-1
87-68-3
91-20-3
87-61-6

HB-4A:6-9
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40mL Glass
NaHSO4 / Cool
Soil
2

Analyte
meta-Xylene and para-Xylene
ortho-Xylene
Styrene
Bromoform
Isopropylbenzene
B romobenzene
1, , 2,2-Tetrachioroethane
1,2,3-Trichloropropane
n -Propylbenzene
2-Chlorotoluene
1,3,5-Trimethylbenzene
4-Chlorotoluene
tert Butylbenzene

1,2,4-Trimethylbenzene
sec -Butylbenzene

1,3-Dichlorobenzene
4-Isopropyltoluene
1,4-Dichiorobenzene
1,2-Dichlorobenzene
n -Butylbenzene

1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachiorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL

QC Surrogate Compounds Recovery QC Limits

Dibromofluoromethane 102 % 80- 120 %

1,2-Dichloroethane-d4  106% 80- 120 %

Toluene-d 100 % 81 -117%

4-Bromnfluorobenzene 106% 74 - 121 "/

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Analyte iist

as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.R, 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, .f any, is below reporting limit for analyte. Reporting limit is the owest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting lirn ts are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-07
VM4-1084-S
04-07-99

04-08-99
04-21-99

1

2 of 2

Units
ug/Kg
ug/Kg

ug/Kg_
ug/Kg

ug/Kg
ug/Kg
ugKg
ug/Kg
u.Kg
uglKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

Reporting Limit

6

6

6
6

6

6

6

6

6

6

6

6

6

6

6
6
6

6

6
6

6

6

6
6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

CAS Number
75-71 -8

74-87-3

75-01-4

74-83-9

75-00-3

75-69-4

60-29-7

75-35-4
67-64-1

75-1 5-0

75-09-2

1 56-60-5

1634-04-4

75-34-3

590-20-7

1 56-59-2

78-93-3

74-97-5

109-99-9
67-66-3

71-55-6

56-23-5

563-58-6

71-43-2

107-06-2

79-01-6

78-87-5

74-95-3

75-27-4

10061-01-5

108-10-1

108-88-3

10061-02-6
79-00-5

127-18-4

142-28-9

591- 78-6

124-48-1

106-93-4

108-90-7

630-20-6
100-41-4

HB-4B:10-15
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
40ml Glass
NaHSO4 / Cool
Soil
3

Analyte
Dichiorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofl uoromethane
Diethyi Ether
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Methyl tert-butyl Ether (MTBE)

1,1 -Dichloroethane
2,2-Dichloropropane
cis- 1,2-Dichloroethene
2-Butanone (MEK)
Bromochloromethane
Tetrahydrofuran (THF)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1 -Dichloropropene
Benzene
1 ,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis-1,3-Dichloropropene

4-Methyl-2-Pentanone (M BK)
Toluene
trans- 5,3-Dichloropropene

1,1,2-Trichloroethane

Tetrachloroethene
1,3-Dichloropropane
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:
Page:

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL

BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BR 1

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-08
VM4-1084-5
04-07-99
04-08-99

04-21-99
1
1 of 2

Units
ug/Kg

ug/Kg

ug/Kg

ug/Kg_

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg
uglKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug'Kg
ug/Kg
ug/Kg
ug/Kg
ujg/Kg

Reporting Limit

13

13

13

13

13

13

13

6

130

64

13

6

6

6

6

6

64

6

64

6

6

6

6

6

6

6

6

6

6

6

64

6

6

6

6

6

64

6

6

6

6
6



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID:
Project:
Client
Container:
Preservation:
Matrix:

M Moisture:

CAS Number
108-38-3/106-42-3

95-47-6
100-42-5
75-25-2
98-82-8
108-86-1
79-34-5

96-18-4
103-65-1
95-49-8
108-67-8
106-43-4
98-06-6
95-63-6
135-98-8
541-73-1
99-87-6
106-46-7
95-50-1

104-51-8
96-1 2-8
120-82-1
87-68-3
91-20-3
87-61-6

HB-4B:10-15

Chatham Municipal Airport/B099-2262

Bennett & O'Reilly
40mL Glass

NaHS04! Cool

Soil
3

Analyte

reta- Xylene and para-Xylene

ortho- Xvlene

Styrene

Bromoform

lsopropylhenzene
Bromobenzene
1,1 2,2-Tetrachloroethane

1,2,3-Trichloropropane
r -Propylbenzene

2-Chlorotoluene

1, 3,5-Trimethylbenzene

4-Chlorotoluene

tert- Butylbenzene

1,2,4-Trimethylbenzene
sec-Butybenzene

1,3-Dichlorobenzene

4-lsopropyitoluene

1,4-Dichlorobenzene

1,2-Dichlorobenzene
n -Butylbenzene

1,2-Dibrorno-3-chloropropane

1,2,4-Trichlorobenzene

Hexachlorobutadiene

Naphthalene
1,2,3-Trichlorobenzene

Laboratory ID:

QC Batch ID:
Sampled:
Received:

Analyzed:

Dilution Factor:

Page:

Concentration
BRL
B RL
BRL
BRL

BRL

BRL

BRL

BRL

BRL
BRL
BRL
B RL
BRL
BRL

BRL
BRL
B RL
BRL

BRL

BRL

BRL
BRL
BRL
BRL
BRL

QC Surrogate Compounds Recovery QC Limits

Dibromofluoromethane 102 % 80-120%

1,2-Dichloroethane-d4  106 % 80- 120 /

Toluene-d5  99 % 81 - 117 %

4-Bromofluorobenzene 105 % 74- 121 %

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996. Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method I
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

contentration that can be reliably quantified jnder routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-08
VM4-1084-S
04-07-99
04-08-99
04-21-99
1

2 of 2

Units
Lig/Kg
ug/Kg
ug/Kg
ug/Kg_
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
uglKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ugKg
ug/Kg
ugKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
uglKg
ug/Kg

Reporting Limit

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6
6

6

6

6
6

6

6



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

HB-1:0-5
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
120mL Glass
Cool
Soil

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

CAS Number

7440-38-2

7440-39-3

7440-43-9

7440-47-3

7439-92-1

7439-97-6

7782-49-2

7440-22-4

Concentration

1.3

3.4

BRL

BRL

BRL

BRL

BRL

BRL

Laboratory ID: 26181-09
Sampled: 04-07-99
Received: 04-08-99
% Solids 96

UisReporting
Units Limit

mg/Kg 1.0

mg/Kg 20

mg/Kg 0.51

mg/Kg 1.0

mg/Kg 10

mg/Kg 0.055

mg/Kg 0.51

mg/Kg 5.1

Analyzed

04-15-99

04-15-99

04-15-99

04-15-99

04-15-99

04-16-99

04-15-99

04-15-99

QC Batch

MM-0765-S

MM-0765-5

MM-0765-5

MM-0765-S

MM-0765-S

MP-0598-S

MM-0765-S

MM-0765-5

Method

6010B

6010B

6010B

6010B

6010B

7471A

6010B

6010B

RCS-1
S-1/GW-1

30

RCS-1
s-i/w-1

1 ,000

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996Y
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting imit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Analyte

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Mercury, Total

Selenium, Total

Silver, Total



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

HB-1:5-8
Chatham Municipal Airport/B099-2262
Bennett & O'Reilly
120ml Glass
Cool
Soil

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

CAS Number

7440-38-2

7440-39-3

7440-43-9

7440-47-3

7439-92-1

7439-97-6

7782-49-2

7440-22-4

Concentration

BRL

BRL

BRL

1.1

BRL

BRL

BRL

BRL

Laboratory ID:
Sampled:
Received:
%, Solids

26181-10
04-07-99
04-08-99
96

Units Repo ng Analyzed QC Batch

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

1.1

21

0.53

1.1

11

0.055

0.53

5.3

04-15-99 MM-0765-S

04-15-99 MM-0765-S

04-15-99 MM-0765-S

04-15-99 MM-0765-S

04-15-99 MM-0765-S

04-16-99 MP-0598-S

04-15-99 MM-0765-S

04-15-99 MM-0765-S

Method

6010B

6010B

6010B

6010B

6010B

7471 A

6010B

6010B

Method Reference: T est Methods for Evaluating Solid Waste, US EPA, SW-846, Third Editon, Update 1ii (1996)
Results are reporled on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operat ng conditions.
Reporting limits are adjusted for sampie dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Analyte

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Mercury, Total

Selenium, Total

Silver, Total



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

HB-2:0-5
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
120mL Glass
Cool
Soil

Laboratory ID: 26181-11
Sampled: 04-07-99
Received: 04-08-99
% Solids 93

Analyte

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Mercury, Total

Selenium, Tota

Silver, Total

Concentration

1.7

0.82

5.9

12

BRL

BRL

BRL

BRL

Units Reporting
Limit

mg/Kg 1.0

mg/Kg 21

mg/Kg 0.52

mg/Kg 1.0

mg/Kg 10

mg/Kg 0.053

mg/Kg 0.52

mg/Kg 5.2

Analyzed

04-1 5-99

04-15-99

04-15-99

04-15-99

04-15-99

04-16-99

04-15-99

04-15-99

QC Batch

MM-0 765-S

MM-0765-S

MM-0765-S

MM-0765-S

MM-0765-S

MP-0598-S

MM-0765-S

MM-0765-S

Method RCS-1
-.- S-1/GW-1
60 0B 30
6010B

6010B

6010B

6010B

7471A

6010B

6010B

30

1000
300

Method Reference: Test Msethods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (19961
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anayte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

CAS Number

7440-38-2

7440-39-3

7440-43-9

7440-47-3

7439-92-1

7439-97-6

7782-49-2

7440-22-4



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID: HB-2:5-8 Laboratory ID: 26181-12
Project: Chatham Municipal Airport/B099-2262 Sampled: 04-07-99
Client: Bennett & O'Reilly Received: 04-08-99
Container: 120mL Glass "/ Solids 96
Preservation: Cool
Matrix. Soil

CAS Number Analyte Concentration Units Reporting Analyzed QC Batch Method
- Limit

7440 38-2 Arsenic, Total 1.6 mg/Kg 1.0 04-15-99 MM-0765-S 6010B

7440 39-3 Barium, Total BRL mg/Kg 21 04-15-99 MM-0765-S 6010B

7440-43-9 Cadmium, Total BRL mg/Kg 0.52 04-15-99 MM-0765-S 6010B

7440-47-3 Chromium, Total 2.6 mg/Kg 1.0 04-15-99 M-0765-S 6010B

7439-92-1 Lead, Total BRL mg/Kg 10 04-15-99 MM-0765-S 6010B

7439-97-6 Mercury, Total BRL mg/Kg 0.050 04-16-99 MP-0598-S 7471A

7782-49-2 Selenium, Total BRL mg/Kg 0.52 04-15-99 MM-0765-S 6010B

7440-22-4 Silver, Total BRL mg/Kg 5.2 04-15-99 MM-0765-S 6010B

Method Reference: Test Methods for EvaluatingSolidWaste. US EPA, SW-846, Third Edition, Update Ut (1996).
Results are reported on a dry weight basis,

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID: HB-3:0-5 Laboratory ID: 26181-13
Project: Chatham Municipal Airport/BO99-2262 Sampled 04-07-99
Client: Bennett & O'Reilly Received: 04-08-99
Container: 120mL Glass 0 Solids 96
Preservation: Cool
Matrix: Soil

CA S Number' Analyte Concentration Units Reportn
Limit gAnalyzed QC Batch Method

7440-38-2 Arsenic, Total 1.3 mg/Kg 1.0 04-15-99 MM-0765-S 60108

7440-39-3 Barium, Total BRL mg/Kg 20 04-15-99 MM-0765-S 601OB

7440-43-9 Cadmium, Total BRL mg1Kg 0,1 04-15-99 MM-0765-S 60108

7440-47-3 Chromium, Total 4.9 mg/Kg 1.0 04-15-99 IM-0765-S 60108

7439-92-1 Lead, Total BRL mg/Kg 10 04-15-99 MM-0765-S 60108

7439-97-6 Mercury, Total BRL mg/Kg 0.051 04-16-99 MP-0598-S 7471A

7782S49-2 Selenium, Total BRL mg/Kg 0.51 04-15-99 MM-0765-S 6010

7440-22-4 Silver, Total BRL mg/Kg 5.1 04-15-99 MM-0765-S 60108

Method Reference: Ies-t Method for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill(99)
Resulis are repo tied on a dry weight basis,

Report Notations: BiRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

HB-3:5-8
Chatham Municipal Airport/B099-2262
Bennett & O'Reilly
120mL Glass

Cool
Soil

Laboratory ID: 26181-14
Sampled: 04-07-99
Received: 04-08-99
% Solids 98

Reporting
CAS Number Analyte Concentration Units ti Analyzed QC Batch Method

7403t A

7440-38-2 Arsenic, Total BRL mg/Kg 1.0 04-15-99 MM-0765-S 6010B

7440-39-3 Barium, Total BRL mg/Kg 20 04-15-99 MM-0765-S 6010B

7440-43-9 Cadmium, Total 314 mg/Kg 0.50 04-15-99 MM-0765-S 60108

7440-47-3 Chromium, Total 3.1 mg/Kg 1.0 04-1 5-99 MAM-0765-S 60108B

7439-92-1 Lead, Total BRL mg/Kg 10 04-15-99 MM-0765-S 6010B

7439-97-6 Mercury, Total BRL mg/Kg 0.050 04-16-99 MP-0598-S 7471A

7782-49-2 Selenium, Total BRL mg/Kg 0.5 04-15-99 MM-0765-S 6010B

7440-22-4 Silver, Total BRL mg/Kg 5 04-15-99 MM-0765-S 6010B

Method Reference: Test Methods for Evaluatng Solid Waste, US EPA, SW-846, Third Edition, Update III (1996.
Resuits are repored on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reponing limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:

Container:
Preservation:
Matrix:



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

HB-4A:6-9
Chatham Municipal Airport/B099-2262

Bennett & O'Reilly
120ml Glass
Cool
Soil

Laboratory
Sampled:
Received:
% Solids

ID: 26181-15
04-07-99
04-08-99
98

CAS Number Analyte Concentration Units Repotng Analyzed QC Batch

7440-38-2 Arsenic. Total 1.5 mg/Kg 1.1 04-15-99 MM-0765-S

7440-39-3 Barium, Total BRL mg/Kg 21 04-1 5-99 MM-0765-S

7440-43-9 Cadmium, Total BRL mg/Kg 0.53 04-15-99 MM-0765-S

7440-47-3 Chromium, Total 1.3 mg/Kg 1.1 04-15-99 MM-0765-5

7439-92-1 Lead, Total BRL mg/Kg 11 04-15-99 MM-0765-S

7439-97-6 Mercury, Total BRL mg/Kg 0.057 04-16-99 MP-0598-S

7782-49-2 Selenium, Totai BRL mg/Kg 0.53 04-15-99 MM-0765-S

7440-22-4 Silver, Total BRL mg/Kg 5.3 04-15-99 MM-0765-S

Method Reference: Test Methods for Evaluating Solid Waste, US EPA. SW-846, Third Edition, Update Ill (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting 1 mit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

Method

6010B

6010B

6010B

6010B

6010B

7471 A

601CB

6010B



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

HB-4B:10-15

Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
120mL Glass
Cool
Soil

CAS Number Analyte

7440-38-2 Arsenic, Total

7440-39-3 Barium, Total

7440-43-9 Cadmium, Total

7440-47-3 Chromium, Total

7439-92-1 Lead, Total

7439-97-6 Mercury, Total

7782-49-2 Selenium, Total

7440-22-4 Silver, Total

-- - - - - - R" potin
Concentration Units Reporting

BRL mg/Kg 1.0

BRL mg/Kg 20

BRL mg/Kg 0.50

1.6 mg/Kg 1O

BRL mg/Kg 10

BRL mg/Kg 0.058

BRL mg/Kg 0.50

BRL mg/Kg 5.0

Laboratory ID:
Sampled:
Received:
% Solids

Analyzed QC Batch

04-15-99

04-15-99

04-15-99

04-15-99

04-15-99

04-16-99

04-15-99

04-15-99

MM-0765-S

MM-0765-S

MM-0765-S

MM-0765-5

MM-0765-S

MP 0598-S

MM-0765-S

MM 0765-S

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edit on, Update Ill (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting hint is the lowest
concentrat on that can be reliably quantified under routine laboratory operating cond trons.
Reporting limits are adjusted for sample dilution and sample size

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-16
04-07-99
04-08-99
97

Method

6010B

6010B

60108

60108

6010B

7471A

6010B

60108



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

HB-1:0-5
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
120mL Glass

Preservation: Cool

Matrix: Soil

%: Moisture: 4

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed: 04-13-99
Dilution Factor: I

Qualitative Identification

This ;ample has GC/F!D characteristics that are similar to:

1. Petroleum products in the Fuel Oil range.

2. Petroleum products in the Lubricating Oil (n-C20 to n-C36) range.

Analyte

Total Petroleum Hydrocarbons

Concentration

120

Units Reporting Limit

mg'Kg 61 S-1/GW-1
200

ortho -Terphenyl

Method Reference:

Report Notations:

Recovery

62 %

QC Limits

60 - 140 %

Comparison of Waterborne Petroeum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and Materials (1990). Anaiytical protocol modified by use of an internal standard.
Results are quantitfied on the basis of 5a-androstane. Sample preparation protocol modified by use
of microwave accelerated solvent extraction. Results are reported on a dry weight basis

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:

26181-09
HF-11 43-M

04-07-99

04-08-99

04-12-99

QC Surrogate Compound



GROUND WATER
ANALYTICAL

Lab ID: 26181-09

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GCIFID)

HYDROCARBONS LABORATORY

143

TO

110-

9D-,

5 10 15 2) 3) 3> 4) 45 so

Retention time (minutes)



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by CC/FID

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

Moisture: 4

HB-1:5-8
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly

120ml Class
Cool

Soil

Laboratory ID: 26181-10
QC Batch ID: HF-1 143-M

Sampled: 04-07-99

Received: 04-08-99

Extracted: 04-12-99

Analyzed: 04-13-99
Dilution Factor: 1

Qualitative Identification

No petroleum product was identified for this sample.

Analyte

Total Petroleum Hydrocarbons

Concentration

BRL

Units Reporting Limit

mg/Kg 60

QC Surrogate Compound

ortho -Terphenyl

Method Reference:

Report Notations:

Comparison oi Waterborne Petroleum Oils by Gas Chromatography, Volume 1 1.02, Water. American
Society for Testing and Materials ( 990). Analytical protoco modified by use oi an internal standard.
Results are quantified on the basis of 5a-androstane, Sample preparation protocol modified by use
of microwave accelerated soivent extraction. Results are reported on a dry weight basis.

BRL Indtcates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentrat on hat can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Recovery

82 %

QC Limits

60 - 140 "l
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GROUNDWAT ER
ANALYTICAL

Lab ID: 26181-10

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GC/FID)

HYDROCARBONS LABORATORY

Retention time (minutes)
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GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GCIFID

HB-2:0-5
Chatham Municipal AirportIBO99-2262
Bennett & O'Reilly
120mL Glass

Laboratory ID:

QC Batch ID:

Sampled:

Received:

Extracted:Preservation: Cool

Soil
7

Analyzed: 04-14-99

Dilution Factor: 1

Qualitative Identification

This sample has GC/FID characteristics that are similar to:

1 Petroleum products in the Lubricating Oil (n-C20 to n-C36) range.

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

ortho -Terphenyl

Method Reference:

Report Notations:

Concentration

77

Recovery

75 %

mg/Kg

QC Limits

60 - 140 0%

Comparison of Waterborne Petroieum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and Materials (1990. Analytical protocol modified by use of an internal standard.
Results are quantified on the basis of 5a-androstane. Sarnpie preparation protocol modified by use
of microwave accelerated solvent extraction. Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporing limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID
Project:

Client:
Container:

Matrix:

% Moisture:

26181-11

HF-1 143-M

04-07-99

04-08-99
04-12-99

Units : Reporting Limit

62



GROUNDWATER
ANALYTICAL

Lab ID: 26181-11

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GC/FID)

HYDROCARBONS LABORATORY

16

140

131

110-

aD

43--

33-

505 10 15 2D 25 33 35 40

Retention time (minutes)



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

HB-2: 5-8
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
120mL Glass
Cool
Soil

% Moisture: 4

Laboratory ID:
QC Batch ID:
Sampled:

Received:

Extracted: 04-12-99

Analyzed: 04-14-99

Dilution Factor 1

Qualitative Identification

No petroleum product was identified for this sample.

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

ortho -Terphenyl

Concentration

BRL

Recovery

85 %

Units . Reporting Limit

mg/Kg 60

QC Limits

60 - 140 %

Method Reference: Comparison of Waterborne Petroleum Oils by Gas Chromatography, Volume 11.02, Water, Amerian
Society for Testing and Materials 0990) Analytical protocol modified by use of an internai standard.
Results are quantified on the basis or 5a-androstane. Sample preparation protocol modfied by use
ot microwave accelerated solvent extraction. Results are reported on a dry weight basis,

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting lmit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-12

HF-1 143-M
04-07-99

04-08-99



GROUNDWATER
ANALYTICAL

Lab ID: 26181-12

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GC/FID)

HYDROCARBONS LABORATORY

150

140

10

70-

51)

3&'

_5 _4

Retention time (minutes)

5 10 15 ) 25 : ) 3 4) 4; o



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

HB-3:0-5
Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly
120ml Glass
Cool
Soil

' Moisture: 4

Laboratory ID:

QC Batch ID:
Sampled:
Received
Extracted:
Analyzerd:
Dilution Factor:

Qualitative Identification

No petroleum product was identified for this sample.

Analyte

Total Petroleum Hydrocarbons

Concentration

BRL

Units Reporting Limit

mg/Kg 60

QC Surrogate Compound

ortho -Terphenyl

Recovery

81 "i

QC Limits

60 - 140

Method Reference: Cornparison of Waterborne Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American

Society for Testing and Materials ( 990 Anaiytica' protocol modified by use of an internal standard

Results are quantified on the basis of Sa-androstane. Sample preparation protocol nodim ed by use
ot microwave accelerated soivent extraction. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowvel

concentration that can be reliably quantified under routine laboratory operating conditions.

Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

26181-13

HF-i 143-M

04-07-99

04-08-99

04-12-99

04-14-99

1



GROUNDWATER
ANALYTICAL

Lab ID: 26181-13

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GC/FID)

HYDROCARBONS LABORATORY

183.

1403

11-

90D

8()

4D

5 10 15 23 3 30 3

Retention time (minutes)

43 45 53



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

Laboratory ID:

QC Batch ID:
Field ID: HB-3:5-8

Project: Chatham Municipal Airport/BO99-2262

Client: Bennett & O'Reilly

Container: 120mL Glass

Preservation: Cool

Matrix: Soil

% Moisture: 2

26181-14

HF-1143-M
Sampled: 04-07-99

Received: 04-08-99

Extracted: 04-12-99

Analyzed: 04-14-99

Dilution Factor: 1

Qualitative identification

No petroleum product was identified for this sample.

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

ortho-Terphenyl

Method Reference:

Concentration

BRL

Recovery

75 %

Units Reporting Limit

mg/Kg 61

QC Limits

60 - 140 %

Comparison of Waterborne Petroleum Oils by Gas Chromatography, Volume 11 02, Water, American
Society for Testing and materials 01990). Analytica protocol modified by use of an internal standard
Resuits are quantified on the basis of 5a-androstane. Sample preparation protocol modified by use
of microwave accelerated solvent extraction Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anayte. Reporting limit is the lowest
concentration that can be reliabty quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Lab ID: 26181-14

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GC/FID)

HYDROCARBONS LABORATORY

Retention time (minutes)

14D

110

4D

4i Zn5 10 15 20 25 3 35 41



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

HB4A:6-9

Chatham Municipal AirportlBO99-2262
Bennett & O'Reilly
120mL Glass

Laboratory ID: 26181-15

QC Batch ID: HF-1 143-M

Sampled:
Received:
Extracted:Preservation: Cool

Matrix: Soil
Moisture: 2

04-07-99

04-08-99

04-12-99

Analyzed: 04-14-99

Dilution Factor: 1

Qualitative Identification

No petroleum product was identified for this sample.

Analyte

Total Petroleum Hydrocarbons

Concentration

BRL

Units

mg/Kg

, Reporting Limit

60

QC Surrogate Compound

ortho-Terphenyl

Method Reference:

Recovery

80 %

| QC Limits

60- 140T%

Comparison of Waterborne Petroleum Oils by Gas Chromatography, Volume 1.02, Water, American
Society for Testing and Materials (1990). Analytical protocol modified by use of an internal standard.
Results are quantified on the basis of 5a-androstane. Sample preparation protocol modified by use
of microwave accelerated solvent extraction. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:



GROUNDWATER
ANALYTICAL

Lab ID: 26181-15

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GC/FID)

HYDROCARBONS LABORATORY

Retention time (minutes)

1 i --

14D

130

110-

162
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45-1

5 10 15 __ D_ 2 '345 9)



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

HB-4B:10-15

Chatham Municipal Airport/BO99-2262
Bennett & O'Reilly

120mL Glass
Preservation: Cool

Matrix: Soil

I" Moisture: 3

Laboratory ID: 26181-16

QC Batch ID: HF-1 143-M
Sampled: 04-07-99
Received: 04-08-99
Extracted: 04-12-99
Analyzed: 04-14-99
Dilution Factor: 1

Qualitative Identification

No petroleum product was identified for this sample.

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

ortho -Terphenyl

Concentration

BRL

Units Reporting Limit

mg/Kg

F-
Recovery

78 %

61

QC Limits

60 - 140 1%

Method Reference: Comparison of Waterborne Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and Materials (1990). Analytical protocol modified by use of an internal standard.
Results are quantified on the basis of 5a-androstane. Sample preparation protocol modlfied by use
of microwave accelerated solvent extraction. Results are reported on a dry weight basis.

Report Notations: SRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions
Reponing limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field iD:
Project:
Client:

Container:



GRDUNDWATER
ANALYTICAL

Lab ID: 26181-16

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting (GCIFID)

HYDROCARBONS LABORATORY

Retention time (minutes)

U
I

I

13

143

133-

110-

100-

2-5

43

33-

.r- 77r~ F-r' --- -- 7- -
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GROUNDWATER
ANALYTICAL

Project Narrative

Project: Chatham Municipal Airport/BO99-2262
Client: Bennett & O'Reilly

Lab ID: 26181
Received: 04-08-99

A. Physical Condition of Sample(s)

This project was received by the laboratory in satisfactory condition. The sample(s) were received
undamaged in appropriate containers with the correct preservation.

B. Project Documentation

This project was accompanied by satisfactory Chain of Custody documentation. The sample container
label(s) agreed with the Chain of Custody.

C. Analysis of Sample(s)

No analytical anomalies or non-conformances were noted by the laboratory during the processing of these
sample(s). All data contained within this report are released without qualification.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

Quality Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by lnrerim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update IlIl (1996).

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are derived from US EPA methodologies and other established references.
Standards are prepared from commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration
verification standard and a blank; and excepting GUMS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

B. Definitions

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Percent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

CAS Number
75-35-4

71-43-2

79-01-6

108-88-3
108-90-7

Ana
1,1-Dichloroe
Benzene
Trichloroethe
Toluene
Chlorobenzen

QC Surrogate Compounds
Dibromofluoromethane
1,2-Dichloroethane-d
Toluene-d

4-Bromofluorobenzene

Category: EPA Method 8260B
QC Batch ID: VM4-1084-SL

Matrix: Soil
Units: ug/Kg

lyte Spiked I Me
thene 50

50
ne 50

50
e 50

Recovery

99 %

101 oil

102 %

105 %1

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996)

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or aiternatively based upon the historical average recovery pits or minus three standard deviation units,

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

asured
42

51

52

53

51

Recovery

85 %
102 %
105 %

106 %

102 %

QC Limits
70 - 130 %

70- 130 %

70 - 130 %

70 - 130 %

70 - 130 %

QC Limits
80- 120 %
80 - 120 %

81 - 117

74- 121 %



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: E
QC Batch iD: V

Matrix: S
Page: 1

CAS Number Analyte
75-71-8 Dichlorodifluoromethane.
74-87-3 Chloromethane
75-01 4 Vinyl Chloride

74-83-9 Bromomethane
75-00-3 ChIoroethane-
75-69-4 Trichlorofluoromethane
60-29-7 Diethyl Ether
75-35-4 1 1-Dichloroethene

67-64-1 Acetone
75-15-0 Carbon Disulfide.
75-09-2 Methylene Chloride
156-60-5 trans- 1,2-Dichloroethene

1634-04 4 Methyl ert-butyl Ether (MIBE)

75-34-3 1,1-Dichloroethane
590-20-7 2,2-Dichloropropane

156-59-2 cis- 1,2-Dichloroethene
78-93-3 2-Butanone (MEK)_
74-97-5 Bromochloromethane
109-99-9 Tetrahydrofuran (THF)

67-66-3 Chloroform
71-55-6 1,1,1-Trichloroethane
56-23-5 Carbon Tetrachloride

563-58-6 11 -Dichloropropene
71-43-2 Benzene
107-06-2 1,2-Dichloroethane
79-01-6 Trichloroethene
78 7-5 1 2-Dichloropropane
74-95-3 Dibromomethane
75-27-4 Bromodichloromethane
10061-01-5 cis- 1 ,3-Dichloropropene

108-10-1 4-Methyl-2-Pentanone (MlBK)

108-88-3 Toluene
10061-02-6 trans- 1,3-Dichloropropene
79-00-5 12 12-Trichloroethane
127-18-4 Tetrachloroethene
142-28-9 1,3-Dichloropropane
591-78-6 2-Hexanone
124-48-1 Dibromochloromethane
106-93-4 1,2-Dibromoethane (EDB)

108-90 7 Chlorobenzene
630-20-6 1 1,1 2-Tetrachloroethane
100-41-4 Ethylbenzene

PA Method 8260B
M4-1084-SB
oil
of 2

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRIL

BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL

BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL
&RL

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Units
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Reporting Limit
10

10

10

10

10

10

10

5
50
50
10
5
5
5
5
5
50
5

50
5
5
5
5
5
5
5
5
5
5
5
50
5

5
5
5

5
50
5
5



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category:
QC Batch ID:;

Matrix:
Page:

CAS Number Analyte
108-38-3/106-42-3 meta- Xylene and para-Xylene_

95-47 6 ortho-Xylene

100-42-5 Styrene

75-25-2 Bromoform
98-82-8 Isopropylbenzene

108-86-1 Bromobenzene
79-34-5 1, 1 2,2-Tetrachloroethane

96-18-4 1,2,3-T richlorop ropane

103-65-1 n-Propylbenzene_

95-49-8 2-Chlorotoluene
108-67-8 1,3,5-Trimethylbenzene
106-43-4 4-Chlorotoluene
98-06-6 ert- Rutylhenzene

EPA Method 8260B
VM4-1084-SB
Soil
2 of 2

Concentration
BRL
BRL
BRL
BRL
BRL
BRL
BRL
BRL
B RL
BRL
BRL
BRL
BRL

Units
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

- ug/Kg

ug/Kg

Reporting Limit

5
5

5

5

5

5
5

5
5

5

5
5

5

95-63-6 1 ,2,4-Trimethylbenzene B RL ug/Kg

135-98-8 sec-Butylbenzene BRL ug/Kg

541-73-1 1 ,3-Dichlorobenzene BRL ug/Kg

99-87-6 4-Isopropyltoluene BRL ug/Kg

106-46-7 1,4-Dichlorobenzene BRL ug/Kg

95-50-1 1,2-Dichlorobenzene BRL ug/Kg

104-51-8 n-Butylbenzene BRL ug/Kg

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/Kg

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/Kg

87 -68-3 Hexachlorobutadiene BRL ug/Kg

91-20-3 Naphthalene BRL ug/Kg

87-61-6 1,2,3-Trichlorobenzene BRL ug/Kg

QC Surrogate Compounds Recovery QC Limits

Dibromofluoromethane 100 % 80- 120 %

1,2-Dichloroethane-d4  96 % 80- 120 %

Toluene-d 101 % 81 - 117 %

4-Bromofluorobenzene 107 % 74 121 %

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update il (1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analvies as specified by MA DEP Method I
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Results are reported on a dry weight basis.

Report Notations: BRL indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size,

S

5

5

5
5
5
5

5

5
5
5

5

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

QUALITY ASSURANCE
Laboratory Control Sample Recovery

Trace Metals
Soil
mg/Kg

Laboratory Control SamDle

BATCH ID

MM-0765-SLI
MM-0765-SLI
MM-0765-SLI
MM-0765-SLI

MM-0765-SLF
MM-0765-SLF
MM-0765-SLF

MP-0598-SL

SPIKE SPIKED PERCENT
ADDED RESULT RECOVERY

100
100
100
100

5.0
5.0
2.5

0.250

97
99

100
96

97
99

100
96

5.1
4.5
2.4

0.230

%I
%0

102 %
90 %
96 %

92 %

Quality Control Limits are defined by the methodology, or alternatively based upon the historical average
recovery plus or minus three standard deviation units.

Category:
Matrix:
Units:

ANALYTE

Barium
Cadmium
Chromium
Lead

Arsenic
Selenium
Silver

Mercury

QC
LIMITS

75-125
75-125
75-125
75-125

75-125
75-125
75-125

75-125



GROUNDWATER
ANALYTICAL

QUALITY ASSURANCE
Method Blank

Trace Metals
Soil

CONCENTRATION
(mg/Kg)

BRL
BRL
BRL
BRL

BRL
BRL
BRL

BRL

REPORTING
LIMIT
(mg/Kg)

20
0.50

1.0
10

1.0
0.50
5.0

0.050

EPA
BATCH ID METHOD

MM-0765-SB
MM-0765-SB
MM-0765-SB
MM-0765-SB

MM-0765-SB
MM-0765-SB
MM-0765-SB

6010
6010
6010
6010

6010
6010
6010

MP-0598-SB 7471

BRL - Below Reporting Limit. Method References: Test Methods for Evaluating Solid Waste, US EPA SW-846,
Third Edition (1986). Graphite Furnace analyses performed with Zeeman background correction and Lvov
platform technique.

Category:
Matrix:

PARAMETER

Barium
Cadmium
Chromium
Lead

Arsenic
Selenium
Silver

Mercury



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: ASTM Method D3328-90 (Modified)
QC Batch ID: HF-1143-M

Matrix: Soil
Units: mg/Kg

Analyte Spiked Measured Recovery QC Limits

Fuel Oil No. 2 130 110 80% 60 - 140"

QC Surrogate Compound Recovery QC Limits

ortho-Terphenyl 72 % 60- 140 %

Method Reference: Comparison of Waterborne Petroleum Oils by Gas Chromatography, Volume 1 02, Water, American
Society for Testing and Materiais 0990. Analytical protocol moditied by use of an internal standard
Results are quantified on the basis of 5a-androstane. Sample preparation protocol modified by use

of microwave accelerated solvent extraction. Results are reported on a dry weight basis.

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: ASTM Method D3328-90 (Modified)
QC Batch ID: HF-1143-M

Matrix: Soil

Analyte Concenratio Units__ -Reporting
Analyte Concentration Units.,

_ Limit

Total Petroleum Hydrocarbons BRL mg/Kg 60

QC Surrogate Compound Recovery QC Limits

ortho Terphenyl 87 % 60 - 140 %(

Method Reference: Comparison of Waterborne Petroleum Oils by Gas Chromatography, Volume i1.02, Water, American
Society tor Testing and Materials (1990). Analytical protocol modified by use of an internal standard
Results are quantified on the basis of Su-androstane. Sample preparation protocol modified by use
of microwave accelerated solvent extraction. Resurts are reported on a dry weight basis.
on a dry weight basis

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting lmit is the lowest
concentration that can be reliably quantified under routine aDboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Potable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil
pH, Conductivity, Acidity. Alkalinity, Hardness, Chloride, Fluoride, Ammonia, Kjeidahl Nitrogen. Nitrate. Nitrite, Orthophosphale, Total Dissolveid
Solids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, I lexavalent C hromium, Cob.t, Copper, Iron, l ad,
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, lhailium, Tin, t itanium. Vanadium. 7inc. Purgeable
Halocarbons, Purgeabie Aromatics, Pesticides, PCBs, PCBs in Oil, Lthylene Dibromide, Phenols, Oil and Grease

F

MAINE, Department of Human Services, MA103

Drinking Water
Reciprocal certification in accordince with Massachusetts certification for drinking water analytes

Waste Water
Reciprosal certfication mn accordance with Mas'achusetts certification for waste water analytes.

MASSACHUSETTS, Department of Environmental Protection, M-MA-103

Potable Water
Antimony, Arsenic, Barium, Berylium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, selenium, rhallium, Nitrate-N, Nitrise-N, FlcUnriid,
Sodium. Sulfate. Cyanide, Turbidity, Residua' tree Chlorine, Calcium, Total Aikairity, Total Dissolved Solids, pHt, 1 rihalomietanes Volatile Organm
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3-chloropropane, Total Coliform, Fecal Coliform. Helerotrophic Plate Count, [-( oli

Non-Potable Water
Aluminum, Antimony. Arsenic, Beryllium, Cadmium, Chromilum, Cobalt, Copper. Iron, Lead, Manganese, Mercury, Molybdenum, Na ckei, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids. Total Hardness, Calcium Magnesium,
Sodium, Potassium, Torai Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Kjeldahl-N, Orthophosphate, Total Phosphorus, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filterable Residue, Total Residual Chlorine, Oil and Grease, Total Phenolics,
Volatile Halocarbons, Volatile Aromatics, Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachior. Heptachlor Epoxide, Polyhlorinated
Biphenyls Iwatert. Poiychlorinated Biphenyls toit

MICHIGAN, Department of Environmental Quality

Drinking Water
Trihalomethanes. Regulated and Unregulated Volatile Organic Comporunds by IPA Method 524.2; 1,2-Dibrmoethane, 12-Dibromo-3-
chloropropane by EPA Method 504 1

NEW HAMPSHIRE, Department of Environmental Services, 202798

Drinking Water
Metals by Graphite Furnace, Metals by tCP, Mercury, Nitrite-N, Orthophosphale, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH. Alkalinity, Sodium, Slfate, Total Cyanide, Insecticides, Herbicides, Base/Neutrals. Tribsalomethanes, Volatile Organics, Vinyl
Chloride. DBCP, EDB, Nitrate-N.

Wastewater
Metals by Graphite Furnace, Metals by ICP, Mercury, pH, Specific Conductivity, TDS, Total Hardness, Cakium. Magnesium, nodtii1m, POiassiim.
Total Alkalinity, Chloride. Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate. TKN, Total Phosphorus, COO, BOO, Non-H iterable Ri'sidue.
Oil & Grease, Total Phenolics, otat Residual Chlorine, PCBs in Water, PCBs in Oil, Pesticides, Volatile Organics, Total Cyanide.
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QUALITY ASSURANCE AND QUALITY CONTROL PLAN

Quality Assurance and Quality Control Program
For Soil and Groundwater Remediation Plan

INTRODUCTION

This Quality Assurance and Quality Control (QA/QC) Program outlines the purpose.
policies, organization and operations to support sampling work conducted by BENNETT &

O'REILLY. INC.
Implementation of this program will help ensure the validity of data used to provide

professional engineering and environmental opinions to clients.

The following definitions are used in the QA/QC Program:

Quality Assurance refers to the concepts used in defining a system for verifying and

maintaining a desired level of quality in a product or process.

Quality Control is a specific, step-by-step description of how the Quality Assurance

Program will be carried out.

This QA/QC Program guides field sampling activities. Project-specific QA/QC Programs
are adopted when warranted. Modifications to this QA/'QC Program may be made only

after specific approval by the QA/QC Officer (Project Manager).
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The specific objectives of the QA/QC Program are to:

1. specify the level of quality of each field procedure used in collecting
samples:

2. identify deficiencies in field procedures which might affect the quality of
data; and

3. require sufficient documentation to verify the credibility of the sampling
methods employed.

PROGRAM ORGANIZATION AND RESPONSIBILITY

The Project Manager of BENNETT & O'REILLY, INC. is responsible for the quality of work
produced. The Project Manager directs the QA/QC Program to document the control of Field efforts
and resulting data.

In this capacity, the Project Manager is expected to do the following.

I. prepare detailed Quality Control Plans:

2. obtain analytical and sampling procedure reference materials;

3. ensure that all field test and measurement equipment is maintained and calibrated
properly;

4. monitor quality assurance activities to ensure conformance with authorized policies,
procedures, and sound practices, and recommend improvements as necessary;

5. ensure that all field sampling is conducted in accordance with guidelines contained
herein:

6. oversee all field sampling efforts to detect conditions which might directly or
indirectly jeopardize the utility of resulting analytical data, such as improper calibra-
tion of equipment or cross contamination through improper storage of samples;

7. ensure that sample handling procedures are adequate for the sample types received;
and.

8. inspect the quality of purchased sampling materials.
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SAMPLE MANAGEMENT, COLLECTION, AND PREPARATION

Introduction

The procedures in this section are designed to ensure collection of samples which truly represent the
matrix being sampled by eliminating trace levels of contaminants from extemal sources. Sample
management and stringent documentation are essential for successful quality assurance.

Sample Management

The management of samples. up to the point of delivery to the laboratory for analysis. is under the
supervision of the Project Manager, who shall ensure that samples are collected, labeled, preserved,
stored, and transported according to the prescribed methods. If significant deviations from the
sampling protocol occur, resulting in a suspected compromise of the sample integrity, all samples
taken during that sampling effort prior to correction of the procedure will be discarded and fresh
samples taken.

In the field sampling effort, control samples (duplicates and blanks) are introduced into the sample
set or batch. Random introduction of control samples is typically accomplished during the logging
in process without leaving such clues as a sudden perturbation in the sequence of laboratory numbers
or the appearance of a cleaned up extract in a round of soil samples.

Sample Collection
Ground water

Monitoring wells will be sampled in accordance with the following sampling procedures:

1. Identify the well and record the well number on the ground water sampling record.

2. Open the well cap and measure organic vapor levels at the wellhead with the use of a
portable organic vapor analyzer. Record levels detected.

3. Measure ground water level to the nearest 0.0 1 foot from the top of the well riser
pipe using an electric water level indicator. Record water level on a Monitoring Well
Sampling Log (attached). Water level indicators will be decontaminated between
wells.

4. The volume of standing water in the well casing will be calculated and recorded on
the Monitoring Well Sampling Log. At least three well volumes will be purged by
pump, separate pre-cleaned polyethylene tubing will be used in each well.
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5. Samples will be collected using a bailer. Samples will be transferred from the bailer
and poured into containers, taking care as to minimize agitation of the sample.

6. Sample containers will be properly labeled with tags provided by the laboratory.
Samples will be logged in on a sample log sheet and a chain-of-custody form.

7. Samples taken for precipitate metal analysis will be acidified to a pH of less than 2.0
in the field.

When sampling water for volatile compounds, care must be exercised to prevent loss of compound
through evaporation. Precautionary measures include:

1. preventing aeration of the sample with the atmosphere or any other gas:

2. filling bottles to capacity with sample and securing cap without entraining air
bubbles;

3. placing samples on ice (approximately 4 C) immediately after collection; and,

4. analyzing sample as soon as possible within the specific holding times after collec-
tion.

Soils
When collecting and screening soil samples, the procedures to be used are:

1. Prior to sampling surficial locations, surface vegetation, rocks, leaves, and debris will
be cleared from the sample point to allow collection of a clean soil sample.

Surface soil samples, if taken, will be taken with the use of a hand trowel or shovel
and spatula. The sampling equipment will be decontaminated as outlined below.

2. Boring samples will be taken by drill rig-operated split spoon procedures. Soil
samples collected from excavations or test pits will be collected directly with a hoe
(if necessary) from grade to approximately four feet below grade. Samples collected
at deeper depths will be obtained directly from the bucket of the backhoe. A stain-
less steel spatula will be used to remove soil from the backhoe bucket for placement
in the appropriate sample containers.

Soil samples for HNU-101 volatile organic field screening will be placed in glass soil
jars with aluminum foil placed under the screw cap. Samples will be allowed to
warm to ambient temperature before screening or will be screened in a heated vehicle
after warming. The jar will be shaken for fifteen seconds prior to warming and after
warming to ensure proper headspace development.
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3. Soil samples will be stored and shipped in appropriate sealed containers.

4. Sample containers will be marked to indicate sampling date, time, location, and
depth. Samples will be logged in or chain-of-custody forms (copy attached).

5. The stratigraphy of each soil boring and test pit excavation, and the construction of
each monitoring well will be recorded by the on-site geologist on the appropriate soil
boring/monitoring well installation log or test pit field log (copies attached).

Soil sampling equipment (trowel, shovel, or spatula) will be decontaminated between each sampling
location with a potable water rinse, alconox soap wash, potable water rinse, and final potable water
rinse.

Drilling and excavating apparatus (augers, rods. casing. core barrels. backhoe bucket. and other
equipment coming in contact with the borehole or excavation) will be decontaminated between each
boring and excavation via steam cleaning. If necessary, an alconox soap wash followed by a steam
cleaning will be included.

SAMPLE PRESERVATION

Procedures

To prevent or retard the degradation/modification of chemicals in water samples during transit and
storage, the samples will be preserved by refrigeration at or below 4 C and stored in glass bottles
with Teflon-lined lids. Samples containing inorganic compounds-will be stored in plastic polyethyl-
ene containers. Samples will be delivered to the laboratory by courier or by overnight delivery
service.

DATA MANAGEMENT

Logging of Samples

The accountability of a sample begins when the sample is taken from its natural environment.
Sample handling (chain-of-custody) records must be completed at the time of sampling (refer to
Figure 1). The following chain-of-custody procedure must be implemented by the Field Team Leader
to assure sample integrity.

1. The samples are under custody of the Field Team Leader if:
a. they are in his (or her) possession;
b. they are in view after being in possession;
c. they are locked up or sealed securely to prevent tampering; or,
d. they are in a designated secure area.
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2. The "original" of the sample handling form must accompany the samples at all times
after collection. A copy of the sample handling form is kept by the Field Team
Leader.

3. When samples are transferred in possession, the individuals relinquishing and
receiving will sign, date, and note the time on the form.

The Sampling Handling Record will contain information to distinguish each sample from any other
sample. This information will include:

1. the project for which sampling is being conducted:

2. the matrix being sampled (air, ground water, soil, etc.):

3. the sampling date and time;

4. field sample identification number and chain-of-custody identification number:

5. the number and type of containers and the type of preservative used (if any); and.

6. signature of the person performing the sampling.

Each sample will be assigned a unique identification number. which will be marked on the sample
container. The sample handling record will be forwarded to the laboratory with the samples. As a
precaution against this record being lost or altered, the sampling personnel will retain a copy of the
sampling handling record documenting all information up until the first change of sample custody.
This record will be filed by the Project Manager.

Sample Identification Numbers

Reporting of date to the data management system will require the assignment of a unique identifica-
tion number to each sample collected (including quality control samples). A record will be
maintained by the Project Manager to associate the field sample with the various identification
numbers used to analyze the field sample. Specific sample identification procedures are developed
for each field sampling effort by the Project Manager.
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1573 Main Street, P.O. Box 1667
BENNETT & O'REILLY, Inc. Brewster, MA 02631

Engineering and Environmental Services (508) 896-6630

MONITOR WELL SAMPLING LOG

CLIENT DATE(S)

LOCATION JOB #
MEASURING POINT

SAMPL ER GROUNDSURFACE OR T.O.C.

Well Elev. of Total Depth to Standing Water Static Volume HNU Comments
Number reference Depth of Water Water Table Volume Purged Pl-101

point Well (Feet) Height Elevation (gallons) (gallonsi (ppm)
(feet) (feet) (feet) feet)

NOTES:



BENNETT & O'REILLY, Inc. Sheet of
1573 Main Street 508-896-6630
PO Box 1667 508-896-4687 Fax
Brewster, MA 02631

Sieve Analysis Data and Computation Sheet

Job Number: Date:

Job Name:

Sample Number:

Sample Collected By:

Sample Tested By:

Notes :

SIEVE WEIGHT PERCENT CUMULATIVE PROJECT

OPENING SIEVE RETAINED RETAINED PERCENT MANUAL

MILLI- MESH [N GRAMS (Cumulative) FINER SPECIFICATION

METERS (Cumulative)

PASSED MESH SIEVE

TOTAL

Sample Weight Wet:

Sample Weight Dry:

Percent Moisture:

Sample Weight Passed Through Sieves:



BENNETT & O'REILLY, Inc. Sheet of
1573 Main Street

PO Box 1667
Brewster, MA 02631

Job Number:

7 w 7 Job Name:

SAND GRAVEL SILT SAND Test Hole Number:

Witness:

Drilling Contractor

PEAT CLAY Sampling Method:

GEOLOGIC BOB

508-896-6630
508-896-4687 Fax

Date:

EHOLE LOG

Well Lithology/Sediment

Specification & Remarks Description

PID Response

(ppm)

SWL:

Sheet ofBENNE TT & O'REILLY, Inc.



BENNET T & O'REIL LY. Inc. I REPORT NUMBER:

1573 Main Street 508-896-6630

P0 Box 1667 508-896-4687 Fax

Brewster, MA 02631

INSPECTORS DAILY RECORD OF WORK PROGRESS

Job Number: Date:

Job Name:

Feature:

Contractor:

Type of Work:

Weather Conditions: Temperature:

Contractor's Work Force (Indicate classification, including Subcontractor personnel)

Equipment in use or idled (identify which)

Materials or equipment delivered, quantity or pay items placed

Non-conforming materials or work. field problems, inspections of previously reported deficiencies

Summary of construction activities



BENNETT A O'REILLY, Inc.
Engineering, Environmenta & Surveying Services

Sanitary
Site Development
Waste Water Treatment
Water Supply

21F/Site Remediation
Hydrogeologic Survey
Water Quality Monitoring
Consulting

Property Line
Subdivision
Land Court
Trial Court Witness

a
6
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1573 Main Street
PO Box 1667
Brewster, MA 02631
508-896-6630
508-896-4687 Fax

SOIL TEST REPORT

CLIENT: ASSR'
AGENT:
ENGINEER: STREE'
HEALTH REP: _
EXCAVATOR: TOWN:,

S NAP:
PCL:_

DATE OF TEST:
TYPE OF TEST:

DEEP HOLE:
PERC TEST:
BORING:

SOIL LOGS SKETCH OF LOT (not to scale)

TEST

PROPERTY INFORMATION

DEPTH TO GROUNDWATER:

PERCOLATION RATE:

TEST RESULTS:

WATER SUPPLY:

SITE FEATURES:

PURPOSE OF TESTING:

CERTIFICATION:

WE HEREBY CERTIFY THAT THE ABOVE TESTS WERE PERFORMED
AND THE RESULTS ARE AS SHOWN ON THIS REPORT.

TEST



RCMM ENDE 1 S P C T E PRESERVATION a H I

Pesticide and Herbicide Analyses
Minimum Recommended Required Holding

Category Methods Oty., Container(s) Preservation Times
Aqueous Samples
Carbamate Pesticides 531,1 60mL 2 x 125 Glass Bottle Cool to 4*C' 28 Days
(Drinking Water) w/teflon liner" Add Sodium Thiosulfate"

Adjust pH to 3 with
Monochloroacetic Acid Bjffer

Organochlorine 608/8080 1 L 2 x 1 L Amber Cool to 4*C3 7 Days'
Pesticides & PCBs Glass Bottle Check pH: Adjust 5-96

w/teflon liner" Remove Chlorine

Organochiorine Pestcices 508 1 L 2 x 11 Amber Cool to 4*C, 7 Days"
& PCBs Glass Bottle Add Sodium Thiosultate"6

(Drnnkng Water) w/teflon liner'

Polychlorinated Biphenyls 508A 1 L 2 x 1L Amber Cooi to 40C 14 Days 2
by Perchlorination Glass Bottle
(Drinking Water) w/teflon lIner"

Organohalde Pesticices 505 40 mL 3 x 40 mL Glass Vials Cool to 4cC, 7 Days-'
& PCBs w/teflon septa caps' Add Socium Thiosulfale"
(Drinking Water|
Organophosphorus 61418140 1 L 2 x 1L Amber Coo to 4"C 7 Days'
Pesticides Gass Bottle Check pH; Adjust 6-8*

witeflon liner" Remove Chlorine'
Chlorinated 615/8150 1 L 2 x IL Amber Cool to 4*C' 7 Days'
Herbicides Glass Bottle Remove Chlorine'

w/teflon liner"
Chiorinated Herbicides 515.1 1 L 2 x 1L Amber Coo to 4'C 14 Days 11
(Drinking Water) Glass Bottle Add Sodium

witeflon Iner' Thiosuilate"

Glyphosate 547 40 mL 2 x 40 mL Glass Cool to 4*C1  14 Days
(Drinking Water) Vlal w/teflon liner Add Sodium

Thiosultate6

Endothall 548 1 100 mL 2 x 125 mL Glass Cool to 4*C3 7 Days 2

(Drinking Water) Bottle w/teflon liner" HCI to pH <2'
Add Sodium Thiosulfate"

Diquat and Paraquat 549.1 253 mL 1 x 1L Amber Cool to 4*C' 7 Days"
(Drinking Water) Glass Bottle H2SO, to pH <2'

w/teflon liner' Add Sodium Thiosultate 6

EDB and DBCP 504.1 40 mL 3 x 40 mL Glass Cool to 4*C3 14 Days
(Drinking Water) Vials w/tetlon Add Sodium Thiosulfate's

septa caps 12 "

EDB and DBCP 8011 40 mL 3 x 40 mL Glass Cool to 4'C 14 Days
Vials w/teflon HCI to pH <2'
septa caps a Remove Chlorine7

Solid Samples
Organchorine 8080 30 g Glass Jar Coo. to 4*0 14 Days'0

Pesticides & PCBs witeflon linerl

Crganophosphorus 8140 30 g Glass Jar Cool to 4"C2  14 Days"
Pesticides w/tetton liner"
Herbicides 8150 30 g Glass Jar Cool to 4*C3 14 Days 0

w/teflon iiner'
EDB and DBCP 8260 10 g 1 x 125 mL Glass Cool to 40C 14 Days

Vial witeflon
septa cap 1

QR2 x 40 mL Glass
Vlals w/tetlon
septa caps 12. 1.17
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1.0 INTRODUCTION 

1.1 PROJECT OVERVIEW 

Purpose of Document: This report sets forth a safety-mandated plan for vegetation management at Chatham Municipal 

Airport (FAA code KCQX, or the Airport). This VMP accounts for all protected surfaces, on- and off-airport and within or 

outside existing airport easements. It sets forth short- and long-term management plans for the VMP areas, which will 

include identification of Vegetation Management Areas (VMAs) where acquisition of easements may be necessary. 

This VMP will identify wetland resources (approximating areas off Airport property, where access is currently restricted) 

and other environmental constraints. The VMP will: identify VMAs according to methodology for tree removal and other 

operational constraints that will affect vegetation management activities; evaluate alternative methods for tree removal; 

identify potential impacts to wetland resource areas and other natural resources; provide mitigation strategies and 

approaches; and provide a Yearly Operation Plan (YOP) for implementing the VMP. 

Vegetation management is required of the Airport by the Federal Aviation Administration (FAA), in compliance with 14 

CFR Part 77, better known as FAR Part 77 – Objects Affecting Navigable Airspace, which requires vegetation management 

in “protected airspace.” In general, if an airport accepts funding from the FAA, the airport must then make all reasonable 

efforts to comply with all FAA regulations including keeping the airspace clear of obstructions–including, but not limited 

to vegetation. These Part 77 surfaces are determined by the FAA and are based on the type of approach available or 

planned for that runway which are discussed more fully below.  

The VMP will address each of these concerns while identifying the immediate and long-term vegetation management 

needs of the airport. The VMP also depicts the vegetation management needs for three areas: 

• On-airport properties;  

• Off-airport properties with existing owner permission to manage vegetation for safe airspace; and 

• Off-airport areas potentially requiring avigation easements for vegetation management.  

Short-term and long-term vegetation management plans and a five-year YOP are presented for each of these areas in a 

systematic manner. The vegetation management activities of on-airport areas or areas where access easements have been 

established are of highest priority. Off-airport areas lacking avigation easements are of lowest priority. 

Statewide Airport Vegetation Management Planning: Massachusetts’ 37 public use airports are required by the 

Massachusetts Department of Transportation Aeronautics Division (MassDOT Aeronautics) and the Federal Aviation 

Administration (FAA) to maintain safe, navigable airspace. Removal of vegetative obstructions is vital to maintain aviation 

safety. [Note: the Massachusetts Aeronautics Commission (MAC) was reorganized as MassDOT Aeronautics in November 

2009. For the remainder of this document, the current name will be used even when referring to actions taken under the 

former designation].  

FAA regulations and standards require that airspace Protection Zones (PZ) be achieved and maintained to assure an 

appropriate level of safety at each airport, and to maintain eligibility for federal grant funds. The areas of Protection Zones 

that must be kept free from obstructions are defined by:  

• FAA Regulation Part 77 (14 CFR 77);  

• FAA Advisory Circular 150/5300-13 (Airport Design);  
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• FAA Order 6480.4 (Air Traffic Control Tower Siting Criteria); and  

• MassDOT Aeronautics approved aeronautical rules and regulations for public use airports (pursuant to 702 CMR, 

as amended; for airports subject to MassDOT Aeronautics certification pursuant to M.G.L. c.90, Section 39B).  

Additionally, to comply with FAA safety regulations and to remain eligible for federal funding of improvement projects, 

airports must prevent penetration of PZ by natural and man-made obstructions.  

In 1992, MassDOT Aeronautics began a long-term vegetation management program to assist public-use airports in the 

Commonwealth in their efforts to enhance public safety and to comply fully with Federal and State laws, rules, regulations, 

advisories, and orders with regard to maintaining PZ free from obstructions. The initial action in MassDOT Aeronautics 

vegetation management program was to work with the MA Department of Environmental Protection (MA DEP) and 

Massachusetts Port Authority (Massport) to streamline the permit process for vegetation management in wetland 

resource areas. A Generic Environmental Impact Report (GEIR) for Vegetation Removal in Wetlands at Public Use Airports 

(EOEA #8979) was completed in 1993. The GEIR evaluated the probable environmental impacts of vegetation removal 

projects in wetland resources for the purpose of maintaining PZ free from vegetation obstructions at public-use airports 

throughout the Commonwealth. Regulations governing the limited project provision for airport vegetation removal 

projects in wetlands were promulgated (310 CMR 10.53 (3)(n)(1)), becoming effective January 1, 1994. 

Since the completion of the GEIR, MassDOT Aeronautics and FAA have assisted in funding over 15 VMPs throughout the 

state at General Aviation (GA) airports, based on available funds and urgency of obstruction removal. These projects 

included the development of airport-specific VMPs that outline five-year plans for vegetation management, and 

implementation of the VMPs, including obtaining required permits for vegetation removal.  

In November 1999, MassDOT Aeronautics submitted a GEIR update and Expanded Generic Environmental Notification 

Form (GENF) for Airport Vegetation Management to the MA Executive Office of Environmental Affairs (MEPA office). 

Annual status reports on the statewide airport VMPs were submitted to MEPA for the years 2000 through 2004, and a 

new GEIR Update and Expanded GENF for Statewide airport VMPS was submitted to MEPA, jointly with FAA and DEP, in 

August 2006.  

The typical vegetation management process at airports follows a regular, predictable path. It starts with the comprehensive 

five-year capital improvement plans that are required of each airport for their capital budgeting process and must be prepared 

and submitted each year by each airport to be eligible for state (MassDOT Aeronautics) and federal (FAA) capital fund 

allocations. In each of the airports where vegetation management is a required safety measure, it is incorporated into the 

airport’s Capital Improvement Plan (CIP) including the allocation of potential funding for conducting the vegetation 

management program. For airports with existing VMPs where there are proposed projects that will modify the airspace, the 

VMP is updated. These updates will accommodate the changes to the protected airspace, modifying the methodologies and 

Vegetation Management Areas (VMAs) where necessary in the VMP.  

Once funding is available, the steps in the VMP process include: 

1. Development of Draft VMP, 

2. Public Presentation of Draft VMP and Outreach, 

3. Preparation and Submittal of Notice of Intent and VMP,  

4. Issuance of Orders of Conditions for VMPs that impact Wetland Resources. 

5. Finalization of VMP, 
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6. Implementation of VMP under a continuously updated 5-Year, Yearly Operational Plan (YOP). The VMP/YOP 

describes and plans the following specific actions: 

a. Short-term cutting plan  

b. Long-term maintenance plan 

c. Monitoring plan, and 

7. VMP Update.  

 

At several airports, the passage of time has prompted the need to create a more comprehensive VMP that incorporates 

a larger area than covered under the original VMP resulting in the development of a “VMP Update”. This VMP Update 

builds upon the original VMP, makes modifications of procedures if necessary, accommodates relevant modifications at 

the airport since the original VMP, and extends the VMP to off-airport areas, even if outside of the control of the airport. 

The incorporation of off-airport areas does not authorize any specific activities within these areas but allows for ready 

incorporation of these areas into future YOP activities should easements or other agreements for vegetation 

management be acquired.  

 

Vegetation Management at Chatham Municipal Airport: This report sets forth the safety-mandated plan for vegetation 

management at the Airport. This is the first VMP developed for the Airport. As such, no related actions or permitting 

occurred in support of this comprehensive plan. The preparation and finalization of this VMP qualify as steps 1-5 above. 

Gale Associates, Inc. (Gale) completed the identification of protection zones and performed an obstruction analysis for 

Chatham Airport in concurrence with the 2018 Master Plan project using photogrammetry and topographic information. 

Using this information, VMAs were identified and reviewed in the field for consistency and to assess potentially unusual 

local conditions. Removal methodologies were selected based upon the vegetation present, the landform and potential 

site access, and environmental and permitting constraints. The YOPs for Chatham are based upon the characterization of 

the VMAs, as well as safety, environmental, and financial considerations.  

1.2 VEGETATION MANAGEMENT PLAN COMPONENTS 

The VMP is a planning level document that outlines a strategy to be employed at the Airport for both prioritizing the 

removal of vegetation which currently penetrates PZs and for preventing other vegetation from penetrating PZs in the 

future. Specifically, the VMP identifies the following: 

• Protection Zones around the airport. This airspace must be kept clear of obstructions to meet State and Federal 
aviation safety regulations. 

• Vegetative communities in the obstructed areas. The primary communities identified at Chatham include forested 
uplands, scrub/shrub uplands, forested wetlands, scrub/shrub wetlands, and grasslands.  

• Vegetation Management Areas (VMAs). VMAs are geographic areas with specific vegetation management needs 
based on location, topography, soils, plant species, environmental constraints, ownership, easement conditions, and 
other factors. Some areas are already in routine management. Other areas represent older woodland growth which 
has been managed only infrequently or needs new management to come into compliance.  

• Environmental resources. These include, but are not limited to wetland resources, habitat for threatened and 
endangered species, and historical/archaeological resources.  

• Appropriate vegetation management techniques. These measures are formulated by taking into consideration the 
vegetative communities, obstructions, and environmental constraints. 
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The starting point for a VMP is the identification of PZs around the airport that must be kept free of obstructions. Once 

the protection zones are identified, an obstruction analysis determines where vegetation currently penetrates or 

threatens to penetrate PZs. Areas are investigated using available topographic information, estimating existing and 

potential tree heights, and comparing these heights to the regulated heights of the protected surfaces. Once the areas of 

obstruction are identified, the vegetative communities and potential environmental constraints on vegetation 

management are evaluated. Based on the synthesis of this information, VMAs are developed. Some VMAs will require 

major work to remove woodland obstructions to move these areas to a desired vegetative growth pattern that can be 

maintained. Other areas are already in routine maintenance and will require less initial work. A variety of removal methods 

are considered for each VMA and a preferred removal method is selected.  

Guiding the overall progression of a VMP are a series of YOPs covering a period of five years. YOPs provide strategies for 

scheduling and budgeting of vegetation management activities. Well-designed VMPs/YOPs protect aviation safety by: 

• Removing naturally occurring obstructions within regulated protected airspace; 

• Preventing future obstruction of protected airspace; 

• Perpetuating and encouraging growth of herbaceous and low-growing vegetation; 

• Minimizing adverse impacts to wetlands and wildlife habitat; and  

• Minimizing adverse impacts to other sensitive resources. 

Vegetation management at the Airport is designed to be a long-term practical strategy that promotes aviation and public 

safety while limiting impacts to environmental resources. Properly designed and executed, VMP/YOPs will both improve 

aviation and public safety and lessen the long-term financial burden of vegetation maintenance by providing a scheme 

that creates stable low-growing vegetative communities, thus eliminating continual, costly, and disruptive large-scale 

vegetation removal projects.  

1.3 PURPOSE AND NEED FOR THE PROJECT 

Removal of PZ obstructions is vital to aviation safety. FAA regulations, such as FAR Part 77, advisories, and orders 
delineate protection zones. To comply with FAA safety regulations and remain eligible for federal funding of 
improvement projects in the future, airports must prevent penetration of the protection zones by natural and man-
made obstructions. In this case, some of the Airport’s protection zones are currently, or have the potential to be 
obstructed and require management if the operational activity of the Airport is to be maintained. Chatham Municipal 
Airport currently does not have a formal VMP, and past VMP maintenance has been sporadic and not conducted under 
the formal program. To be in compliance with FAA regulations, a formal VMP must be established. 

2.0 GENERAL AIRPORT INFORMATION 

2.1 LOCATION OF AIPORT 

Chatham Municipal Airport (KCQX) is located at 240 George Ryder Road in the Town of Chatham, Massachusetts (Figure 
2-1). It is southwest of Route 6 north of State Route 28. Table 2-1 summarizes current Airport information. Chatham 
Municipal Airport is a public-use facility owned by the Town of Chatham and serving the outer Cape Cod area of 
Massachusetts. Aircraft repair, charter, rental, and hangar facilities are available. Airport access is via George Ryder Road 
from Route 28 or Old Queen Anne Road from Route 6.
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2.2 CLASSIFICATION OF AIRPORT 

Chatham Municipal Airport is listed in the Massachusetts Statewide Airport’s System Plan as a General Aviation, 
municipally owned, public use airport under the FAA National Plan of Integrated Airport Systems (NPIAS). The FAA 
uses an Airport Reference Code (ARC) to determine guidelines for airport planning and design. Two components are 
used to determine an airport’s ARC:  
 

1. The aircraft approach category (depicted by the letters A through E); and  
2. The airplane design group (depicted by roman numerals I through V).  

 
The approach category refers to the aircraft approach speed, and the design group refers to the aircraft wingspan. 
The critical or design aircraft is defined as the most demanding aircraft that operates at the airport on a regular basis. 
Based on the Chatham Municipal Airport Master Plan Update completed in January 2021, the Airport’s design aircraft 
was identified as the Beech Baron B-58, classifying CQX as a B-I facility. 

2.3 OPERATIONAL DESCRIPTION 

The Airport has one paved runway: Runway 6-24, which is 3,001 feet long by 100 feet wide, marked as basic, and served 
by medium intensity runway lights and a two-light PAPI on each runway end. Runway 6-24 was last reconstructed in 2009 
and does not have displaced thresholds. Currently, Chatham has only visual (circling) approaches and is served by a non-
directional beacon (NDB).  

Table 2-1: Airport General Information Summary Sheet 

AIRPORT NAME & ID NUMBER Chatham Municipal Airport (KCQX) 

AIRPORT LOCATION Chatham, Massachusetts 

AIRPORT OWNER INFORMATION Town of Chatham 
Huntley Harrison, Airport Commission Chairman 
Chatham Municipal Airport 
240 George Ryder Road 
Chatham, MA 02633 
(508) 945-9000 

AIRPORT COMMISSION INFORMATION Huntley Harrison, Airport Commission Chairman 
Town of Chatham 
549 Main Street 
Chatham, MA 02633 
(508) 241-1947 

AIRPORT MANAGEMENT INFORMATION Tim Howard, Airport Manager 
Chatham Municipal Airport 
240 George Ryder Road 
Chatham, MA 02633 
(508) 945-5747 

ADDITIONAL AIRPORT INFORMATION 

   NUMBER OF RUNWAYS 1 

   CONTROL TOWER No 

   COMMUNITIES AFFECTED Chatham, MA 

   NAVAIDS PAPI, REILS, NDB, Rotating Beacon, Windcone, Segmented Circle 

   APPROACH LIGHTS No 
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3.0 VEGETATION MANAGEMENT PLAN OBJECTIVES AND STRATEGIES 

The objectives and strategies for vegetation management at the Airport have been formulated based on the particular 
needs of the Airport and the guidelines jointly developed by MassDOT Aeronautics, FAA, Massport and MA DEP in the 
following documents: 

1. GEIR for Vegetation Removal in Wetlands at Public Use Airports (1993); 
2. GEIR Update and Expanded GENF for Airport Vegetation Management (1999); 
3. Vegetation Management at Airports, A Guidance Document to Conservation Commissions (2004); and 
4. GEIR Update and Expanded GENF for Airport Vegetation Management (2006). 

 
Objective: To promote and maintain public and aviation safety by removing vegetative obstructions in the protected 

zones. 

Strategy: Clear vegetation that presently obstructs or threatens to obstruct the primary, approach, transition, and 
other protected surfaces at the Airport. 

Objective: To promote environmentally sound and practical removal techniques that successfully maintain public 
and aviation safety. 

Strategy: Select appropriate short-term and long-term techniques and mitigation measures for each VMA, taking 
into consideration environmental issues, vegetative communities, and obstructions. Limit adverse 
impacts to environmental resources such as wetlands, water quality, and wildlife. Coordinate with the 
Chatham Conservation Commissions and MA DEP to meet these goals.  

Objective: To provide feasible long-term vegetation management strategies that will preclude the need for future 
large-scale vegetation removal projects. 

Strategy: Where feasible, formulate plans for each VMA to perpetuate and encourage growth of herbaceous and 
low-growing vegetation. Coordinate with Chatham Conservation Commissions and MA DEP to make on-
going maintenance of the VMAs an expectation and condition of YOPs, minimizing the need for future 
large scale VMP activities. 

Objective: To identify the most cost-effective maintenance activities that keep the cleared VMAs free from future 
obstructions. 

Strategy: Evaluate the airport’s ability to maintain cleared VMAs with their current equipment and personnel. 
Determine the long-term maintenance activities to facilitate obstruction prevention and limit the need 
for future large-scale vegetation removal activities. 

Objective: To promote the full use of the proposed airport facilities. 

Strategy: To maintain clear PZs around runways to increase public and aviation safety.  



May 5, 2021 
Chatham Municipal Airport – Vegetation Management Plan 

15.0166692.03 
 Page | 8 

 

 

4.0 PROTECTION ZONE OBSTRUCTION ANALYSIS 

4.1 PURPOSE 

The PZs (sometimes called “imaginary surfaces”) that must be kept free from obstructions are defined by:  

• FAA Regulation Part 77 (14 CFR 77);  
• FAA Advisory Circular 150/5300-13 (Airport Design);  
• FAA Order 6480.4 (Air Traffic Control Tower Siting Criteria);  
• MassDOT Aeronautics approved aeronautical rules and regulations for public use airports (pursuant to 702 

CMR, as amended; for airports subject to MassDOT Aeronautics certification pursuant to M.G.L. c.90, Section 
39B); and 

• Obstructions are defined in Part 77 as: 

“any object of natural growth, terrain, or permanent or temporary construction or alteration, including 
equipment and materials used therein, and apparatus of a permanent or temporary character; and alteration 
of any permanent or temporary existing structure by a change in its height (including appurtenances), or 
lateral dimensions, including equipment or materials used therein.” 

The FAA has developed regulations, orders, and advisory circulars specifying areas in and around airports that must remain 
free of obstructions. FAA regulations contained in 14 CFR Part 77, “Objects Affecting Navigable Airspace”, describe the 
dimensions of imaginary geometric surfaces centered on airport runways that must be maintained free from obstructions. 
These zones of protection are crucial elements of aviation and public safety because when maintained they ensure 
unobstructed flight paths and views for pilots, air traffic controllers, and ground crew, enabling safe takeoffs, landings, 
and ground movements.  

Wherever vegetation is growing, or has the potential to grow, into the protected airspace, such areas become part of the 
VMP. For most airports, the critical airspace that affects most VMPs is the FAR Part 77 surfaces.  

An airport agrees to make all reasonable efforts to keep its protected airspace free from vegetative penetrations and 
obstructions, as a condition of accepting FAA funding. The FAA may disallow use of a particular airspace if the airport 
owner fails to regulate potential obstructions. In addition, compliance with FAA regulations, orders, and advisories is 
necessary for eligibility for federal funding for airport projects. Part 77 also discusses the limited potential for special 
analysis and marking of obstructions in specific cases as an alternative to removal. 

4.2 PROTECTION ZONE IDENTIFICATION 

Removal of penetrating vegetation allows for visually unobstructed landings, takeoffs, and ground movements. 
Unobstructed views of crucial parts of the airport, as defined in the Part 77 regulations, enable pilots in the air and on the 
ground to maintain a margin of safety for aviation operations that reduces the possibility of aviation accidents and 
enhances public safety. Part 77 specifies the dimensions of imaginary surfaces for each individual airport based on the 
runway type (visual, non-precision instrument, or precision instrument runway), the runway surface treatment (grass or 
pavement), and approach visibility minimums. 

Five imaginary surfaces are identified under Part 77: Primary Surface, Approach Surface, Transitional Surface, Horizontal 
Surface, and the Conical Surface. Typically, only the Primary, Approach, and Transitional surfaces are involved in VMPs. 
Dimensions for each of these surfaces are prescribed by Part 77, though surface dimensions may differ from runway to 
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runway depending upon the criteria outlined in Part 77. The various surfaces are defined as follows and depicted in Figure 
4-1 below: 

Primary Surface – A rectangular shaped surface longitudinally centered on the runway centerline with the same 
elevation as the nearest corresponding point on the runway centerline. The primary surface width will vary depending 
upon the runway approach type and the type of runway surface, but all primary surfaces extend 200 feet beyond a 
runway’s end. 

Approach Surface - A trapezoidal shaped surface centered on the runway centerline and extending outward and 
upward from each end of the primary surface at a prescribed slope angle. Approach surface lengths, widths and slope 
angle vary according to the runway approach type (visual, non-precision instrument (NPI) or precision instrument). 

Transitional Surface – This surface is an inclined plane running parallel to the runway centerline beginning at the 
edges of the primary and approach surfaces. They then extend upward and outward at a slope of one-foot vertical for 
every seven-feet horizontal from the sides of the primary and approach surfaces to the horizontal surface (150 feet 
above the airport elevation). 

Horizontal Surface – This surface is an oval shaped, horizontal plane established by Part 77 to be at 150 feet above 
the airport elevation. It is established by swinging arcs from the intersection of the extended runway centerline and 
primary surface at each end of the runway and then closing each area with tangent lines. In areas where the primary, 
approach, and transition surfaces may overlap, the surface with the lowest elevation is the controlling surface. 

Conical Surface - A surface extending upward and outward from the edge of the horizontal surface at a slope of one-
foot vertical for every 20-feet horizontal for 4,000 horizontal feet from the edge of the horizontal surface.  

A way to visualize the shape of these surfaces is to imagine an oval football stadium closed at both ends. The Primary 
Surface is represented by the football field, sidelines, and end zones. The seats along the side lines and the stadium rows 
along the length of the field represent the Transitional Surfaces. The ends of the stadium, behind the goal posts, represent 
the Approach Surfaces.  

Figure 4-1: Part 77 Imaginary Surfaces 
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4.3 OBSTRUCTION ANALYSIS METHODOLOGY AND RESULTS AT CHATHAM AIRPORT 

For Chatham Municipal Airport, the Part 77 surfaces are the primary determinative factors for establishing the protected 
airspace in proximity to the runways. However, in addition to these Part 77 surfaces, the airport must also maintain the 
safety areas for the runways and taxiways. The safety areas often extend beyond the primary surface at the runway 
approaches and present a more conservative height limitation for vegetation in these areas. 

Part 77 Analysis: The primary surface is essentially the runway surface and its immediately adjacent areas. The Airport 
has one runway, 6-24. The primary surface of Runway 6-24 is 500 feet wide and extends 200 feet beyond each runway 
end. The transitional surface slope is at a ratio of 7:1, meaning that it extends 7 feet horizontally for every 1-foot increase 
in elevation. The slope of the approach surface is a function of the instrument approach serving the runway and the type 
of aircraft using the runway. The runway dimensions and PZs are defined in Table 4-1. 

If a structure or an object, such as vegetation, penetrates any of the Part 77 surfaces, it is considered an obstruction to air 
navigation [FAR Part 77 § 77.23(a)(5)]. When obstructions exist, an airport must either remove the obstruction, modify 
airport operations such as with a displaced threshold, or install lighting/marking on the obstruction and/or change the 
aircraft approach or departure minimums. When vegetation penetrates the approach surface to the runway, the threshold 
must be displaced (i.e., moved) away from the approach end of the runway shortening its available use to aircraft. 
Nevertheless, continued management of the penetrations to the airport’s airspace will maintain the maximum space 
available for landing, avoid future displaced thresholds, provide pilots with the maximum landing space available, allow 
for more decision time and options for action should an emergency arise during a landing, and maintains the appropriate 
level of safety required for airports. Displacement of a threshold is never a desirable option for FAA, which views 
preservation of the full airport runway capabilities through vegetation management as a first priority in order to provide 
the highest margin of safety associated with required airport design standards. 

Gale Associates performed an obstruction analysis in 2018 for the Airport using Part 77 surfaces, and other PZs, existing 
topography and photogrammetry of tree heights. Definitions of the Part 77 imaginary surfaces are presented in the 
following sections. The imaginary surfaces at the Airport are based on the runway characteristics summarized in Table 4.1. 
The obstruction analysis also identifies obstructions that penetrate these surfaces as well as those that threaten to 
penetrate PZs (i.e. within 10 feet), presuming that the tree vegetation can grow to this height within a relatively short 
period of time. Prudent maintenance requires removal to allow several years before maintenance is required again. 

Runway 6-24 has Medium-Intensity Runway Lights (MIRL). Table 4-1 lists the dimensions for each Part 77 surface relevant 
to each runway. The compliance status for each applicable surface is briefly discussed below.  

Runway 6-24 Primary Surface: This surface is centered laterally on the runway centerline with a 250-foot 
perpendicular width to each side of the runway. The primary surface extends 200 feet beyond each runway end. The 
elevations allowed for the primary surface are the same as the nearest point on the runway centerline.  

Runway 6-24 Approach Surfaces: Approach surfaces begin at the end of the primary surface. The approach surface 
dimensions are as indicated in Table 4-1. The approach surface is trapezoidal shaped, centered on the runway 
centerline, and it extends outward and upward from the end of the primary surface. The approach surfaces currently 
require maintenance of vegetation due to obstruction.  

Transitional Surfaces: A transitional surface starts at the edges of the primary and approach surfaces and extends 
outward and upward from these surfaces at a slope of 7:1 perpendicular to the Runway centerline. The end elevation 
of the transitional surface is 150 feet above the Airport elevation of 50 feet above mean sea level (msl). The transitional 
surface to Runway 6-24 is due for some maintenance on both sides of the runway.  
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Horizontal & Conical Surfaces: These surfaces do not have vegetative penetrations at the Airport at this time. The 
Horizontal Surface is established at 150 feet above airport elevation, or elevation 200 feet MSL. The Conical Surface 
extends upward and outward from the edge of the horizontal surface for 4,000 feet measured horizontally. The end 
elevation of this surface is 350 feet above the airport elevation or 400 feet above MSL. 

Table 4-1: Part 77 Surface Dimensions1 
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1  All dimensions (except slopes) in feet 

4.4 OBSTRUCTION ANALYSIS RESULTS 

The areas with obstructions were identified by applying the FAR Part 77 Imaginary Surfaces criteria to the actual conditions 
at the Airport. The individual short-term VMAs are shown in Sheet 1 (Appendix A) and were identified based upon various 
factors related to the obstructions and their respective vegetation management. The conditions at the Airport were 
determined by comparing the projection of the protected surfaces on existing aerial photogrammetry, topographic 
mapping, and tree height mapping. The areas with obstructions identified, using this method, were used to develop the 
VMAs and assign appropriate methodologies for treatment and removal. Based on the analysis, there are 55.49± acres 
that contain either penetrations or objects which are within 10 feet of penetrating the protection zone. Of this area, 
36.66± acres are located on airport property, 7.07± acres are located within areas where landowners have previously 
granted permission for vegetation management with an easement, and 11.81± acres are located on non-airport property 
where no avigation easements are held (Table 4-2). As a comprehensive plan, this VMP accounts for both on-airport and 
off-airport obstructions.  

Table 4-2: Summary of Areas with Vegetative Penetrations1 

Location Area± (acres) 

On-Airport (“-1” areas on Sheet 1) 36.66 

Off-Airport with Easements (“-2” areas on Sheet 1) 7.07 

Off-Airport without Easements* (“-3” areas on Sheet 1) 11.81 

Total 55.54 
1 Current MassDOT Aeronautics plans for vegetation removal focus on areas within airport 
property or where current avigation easements or permissions exist. 

4.5 PRIOR VMP CLEARING PROJECTS 

Before the GEIR was accepted by MEPA and the wetland limited project regulation was adopted by the MA DEP, the FAA 
would not usually fund clearing projects more than once in a specific location at any airport. However, since the adoption 
of the wetland limited project regulation in 1994 for tree clearing in wetlands at public use airports, the FAA agreed to 
once again fund tree clearing projects where it had previously done so. This response is likely in recognition that attempts 
by airports to maintain previously cleared areas (particularly wetlands) was, in many cases, not practical due to the 
extensive and expensive permitting required before wetlands could be altered by tree clearing. There have been no formal 
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vegetation removal activities on the Airport. Table 4-3 presents a list of previous vegetation management efforts 
performed outside a VMP. 

Table 4-3: vegetation Management Projects at Chatham Municipal Airport 

Year Area Cleared Current Status 

Ongoing Periodic mowing of airfield Maintenance required 

Annual Brush hog clearing of grassy areas around NDB Maintenance required 

2010 Vegetation clearing around perimeter fence Maintenance required 

5.0 VEGETATION MANAGEMENT AREAS AND POTENTIAL ENVIRONMENTAL CONSTRAINTS 

5.1 OVERVIEW 

Vegetation Management Areas (VMAs) are distinct areas where a particular type or combination of vegetation 
management method(s) is recommended. The preferred methods of vegetation removal are a function of the obstructions 
present, the physical conditions of the site (soils, vegetation, topography, hydrology), and the presence of environmental 
constraints. Environmental constraints include, but are not limited to, the presence of wetland resources, water supplies, 
rare species, and/or steep or otherwise unstable soils.  

The identification of VMAs in a VMP integrates information gathered from field investigations, computerized obstruction 
analysis, existing studies and mapping, and correspondence with federal, state, and local agencies. The process for VMA 
identification is shown schematically in Figure 5-1. 

Figure 5-1: Schematic of VMP Process 
 

 

This section presents the detailed approach to the VMP at the Airport in the following order: 

• Section 5.2. Identification of Vegetative Communities; 
• Section 5.3. Identification of Environmental Constraints; 
• Section 5.4 Description of Vegetation Removal Methods; 
• Section 5.5. Short-Term & Long-Term VMP Plans; and 
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• Section 5.6. Identification of Potential Environmental Impacts. 

Section 6 will present the anticipated sequencing for implementation of the VMP at the Airport and present the YOP for 
the next 5-year period. The VMP plans and approach have been organized into “Short-Term” and “Long-Term” Plans, with 
the “Short-Term” Plan focusing on major areas of tree removal where the woodlands are relatively mature and have not 
been managed recently, and more aggressive treatment is required. The “Long-Term” Plan focuses on a scheduled 
maintenance approach to VMAs once the “Short-Term” Plan is implemented. While the titles imply a sequence of 
implementation, the time schedules are less clear, with some of the “Short-Term” activities not likely to occur within the 
near future. For example, some of the initial tree removal activities identified in the “Short-Term” Plan need to occur off-
airport where no permissions or easements exist, likely extending implementation of this additional vegetation removal 
beyond the limits of the 5-year YOP.  

5.2 IDENTIFICATION OF VEGETATIVE COMMUNITIES 

Based upon the Part 77 surfaces and available ground topography, contours were developed surrounding the airfield at 
10-foot intervals, depicting the permissible heights of vegetation. These contours extend through the Airport property but 
also extend onto adjacent properties. Tree top elevations depicted on the aerial photogrammetry provided the locations 
where vegetation removal is required. These areas were first evaluated using various data sources including: 

• MA GIS aerial photographs; 
• U.S. Soil Conservation Service, Soil Survey of Barnstable County, Massachusetts; and 
• U.S. Geological Survey Topographic Map, (1:25,000). 

Vegetative communities on and off the Airport were then field inspected within these contour intervals to evaluate and 
describe vegetative communities present. Field investigations of vegetative communities and delineation of the 
vegetation management areas on Airport property occurred in November 2020, based on the updated obstruction 
analysis. Areas outside of Airport property were also investigated to estimate potential resource areas and VMAs. For both 
wetland and upland areas, dominant vegetation types, general vegetative density, topography, ground cover, and soil 
types were used to characterize the VMAs. 

As stated in Section 1.2, VMAs are geographic areas with specific vegetation management needs. At the Airport, VMA 
delineation included property ownership considerations in addition to the environmental constraints and other factors 
that might affect the methodology or progress of vegetation management. 

The basic vegetative community types in the VMAs at the Airport are: 

• Cultural Grasslands (both Frequently and Infrequently Mown),  
• Vernal Pools, 
• Pitch Pine Upland Forest, 
• Mixed Oak-Pine Forest, and 
• Landscaped Developed Upland.  

Table 5-1 and Figure 5-2 summarize the vegetative communities within the VMAs, both on and off Airport property. The 
total acreage involved with the on-Airport or easement VMAs requiring tree removal is about 43.73 acres. The off-Airport 
areas in private or other ownership, where easements will need to be sought for tree removal and vegetation 
management, include about 11.81 acres.  

Wetland areas within the VMAs are primarily coastal ponds along with limited areas containing small emergent areas or 
“potential vernal pool habitats” (as identified by MA NHESP GIS data layers). Detailed descriptions of these wetland 
communities are described in Section 5.3.12 of this document.  
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Upland wooded areas within the VMAs are best characterized as either monotypic stands of mature pitch pine (Pinus 
rigida) or mixed oak-pine forests. Within the stands of pitch/white pine, tree canopies reach 80-100 feet with tree 
diameters in the 18-24 inches class at breast height. Approximately 60% of the upland forest is composed of these 
monotypic stands of pine. The mixed upland forests are a mix of deciduous trees (mainly red oak (Quercus rubra), black 
oak (Q. velutina), white oak (Q. alba) and red maple (Acer rubrum)), with inclusion of white pine of varying age across the 
VMP area, with most of these communities being mature (60-70’ oaks, with inclusions of 100’ white pines). The 
composition of these vegetative associations is further described in sections 5.3.12 and 5.3.13 of this document.  

The primary environmental constraints identified on and off Airport property for vegetation management would be 
associated with wetlands, with some areas of the wetlands having higher functions and values than others (e.g., vernal 
pool characteristics). These and other issues are discussed in Section 5.3. More detailed descriptions of the individual 
vegetative communities within vegetative management areas are presented in Section 5.4 and in Table 5-1. 

Table 5-2: Summary of Vegetative Communities within Vegetation Management Areas 
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5.3 IDENTIFICATION OF ENVIRONMENTAL CONSTRAINTS 

5.3.1 Overview 

Various state and federal regulations protect natural and historical resources. For the purposes of this VMP, protected 
resources and their accompanying restrictions are defined as environmental constraints. A summary of the environmental 
constraints requiring review are summarized in Table 5-2 and discussed in more detail in the following sections.  

Table 5-2: Summary of Environmental Issues and Regulatory Agencies 

Issue Controlling Agency / Reference 
Material 

Environmental Issues 

Agricultural Land MA Dept of Food and Agriculture 
There are no prime farmland soils within VMAs nor is there 
active agriculture within the project area. 

Areas of Critical 
Environmental Concern 
(ACECs) 

DCR – ACEC Program 
A small portion of some off-airport VMAs are within the 
Pleasant Bay ACEC 

Hazardous Waste Sites DEP –- Bureau of Waste Site Cleanup 
Reportable releases are outside of immediate project area 
or have had corrective action taken. 

Historical and 
Archaeological Resources 

Massachusetts Historical 
Commission 

There are potential resources in the vicinity of the Airport; 
additional due diligence may be required based on the 
proposed work and methodology. 

Land Ownership Town Assessor’s Office Easements required from public and private landowners. 

Outstanding Resource 
Waters (ORW) 

DEP – Office of Watershed 
Management 

Lovers Lake is mapped as an ORW additionally, the certified 
vernal pool on the airport qualifies as ORW. Other 
“Potential Vernal Pools” are indicated on NHESP GIS data 
layers but would require field/seasonal verification. 

Floodplains FEMA 
No vegetation management is proposed within surrounding 
floodplain areas. 

State and National Forests 
and Parks 

DCR - Division of Forests and Parks None within project area. 
National Park Service None within project area. 

Water Quality and Water 
Supply 

DEP –Water Supply & Wellhead 
Protection 

The Airport is within EPA Sole Source aquifer and Zone II 
wellhead protection area. 

Local Private wells may be in the vicinity of Chatham Airport. 

Wetland Resources 

Field delineation on-airport and 
preliminary reconnaissance and 
examination of soil surveys and 
aerial photos off-airport. 

One vernal pool located on Airport. Coastal ponds and one 
cranberry bog located off property. 

Endangered and 
Threatened Species 

MA Division of Fisheries and Wildlife 
& Natural Heritage and Endangered 
Species Program 

NHESP identifies priority habitat off-Airport but within some 
VMAs. 

U.S. Fish and Wildlife Service 
Federally listed bats are identified on or near the Airport; 
therefore, compliance with the 4(d) rule will be required. 

Wetland Restriction 
Orders 

DEP –Wetland Restriction Program No wetland restriction orders in project area. 

Wild and Scenic Rivers 
DCR – Department of Conservation 
and Recreation 

No Wild and Scenic Rivers in vicinity. 
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5.3.2 Agricultural Land 

Prime farmland soils, as defined by the U.S. Department of Agriculture (USDA), are characterized as soils having the best 
combination of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops. In particular 
geographic regions, specific soil units are classified as prime farmland soils. However, if the land use is urban, then the 
soils will not be designated as prime farmland soils, even if they are among the soils generally classified as such. For 
example, prime farmland soils could be in areas where pastureland or forests are present, but prime farmland cannot 
exist in urban built-up land.  

According to the Barnstable County Soil Surveys (USDA 1993), approximately 8.7% of the county is considered prime 
agricultural soils; however, these areas are mainly contained in the western portion of the county. No prime agricultural 
soils are mapped within or in the vicinity of the proposed VMA areas. 

5.3.3 Areas of Critical Environmental Concern (ACECs) 

ACECs are defined by 301 CMR 12.03 as "areas within the Commonwealth where unique clusters of natural and human 
resources exist and which are worthy of a high level of concern and protection." The ACEC program is managed within the 
Massachusetts Department of Conservation and Recreation (DCR), and areas must be nominated, reviewed, and approved 
through a defined regulatory process. ACECs must be either areas of regional, state, or national importance or contain 
significant ecological systems with critical interrelationships among a number of components.  

ACECs must contain at least four of the following: fishery habitat, coastal features, estuarine or inland wetlands, surface 
waters, drinking water aquifer or watershed, floodplain or erosion area, habitat for rare plants or significant wildlife, or a 
natural, scenic or public recreation area. A review of the designated ACEC areas on MassGIS indicates that a small portion 
of some off-Airport VMAs are within the Pleasant Bay Coastal ACEC (Figure 5-3). The ACEC is limited to the areas within 
and adjacent to Lovers Lake, which is in the outer portions of the Protection Zone (PZ); therefore, required management 
will be minimal. For that minimal work, an ACEC designation does confer a higher degree of environmental sensitivity. 
Depending upon the degree of work required within this zone, additional MEPA and other permitting requirements could 
be triggered and additional mitigation required for impacts.  

5.3.4 Hazardous Waste Sites 

The MA DEP publishes a searchable online database identifying reported releases of hazardous materials for the previous 
20 years within the Commonwealth. As of December 31, 2020, a total of 102 records exist for releases within the 
boundaries of the Town of Chatham. Of these records, one release (Tracking Number 4-0001147) occurred at the Airport. 
This release dates to 1990 and was closed in 1999 with the issuance of an Underground Injection Control Program Closure 
Assessment which was accepted MA DEP. The cause of the release was a non-compliant floor drain and four aboveground 
drums used as a leaching pit. The drain was filled, and the drums removed prior to the 1999 closure report. 

GZA commissioned EDR, an environmental database search company, to produce a report for the Airport. To prepare this 
report, EDR searches multiple environmental databases at the local-, State-, and Federal-level within pre-determined 
search radii from the Airport. If there is a record, EDR provides summary details about the location and materials involved. 
According to the report performed for the Airport, there are six (6) records associated with the Airport which are not 
associated with the above RTN. None of the six records are associated with ongoing environmental concerns. Four (4) of 
the records are database listing due to permits such as NPDES and are not related to spills. The other two records are for 
underground storage tanks which have been removed and hazardous waste or oil generation. The six reviewed records 
do not indicate that hazardous waste sites impose a constraint on vegetation management at the Airport. 
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5.3.5 Hazardous Materials, Pollution Prevention, and Solid Waste 

The Airport’s Stormwater Pollution Prevention Plan (SWPPP) is being updated and will be submitted for coverage under 
the 2021 MSGP dated March 2021. The Airport is also developing a new Spill Prevention Control and Countermeasure 
Plan (SPCC Plan) to meet EPA requirements which will be finalized shortly after the March 2021 SWPPP. Combined, these 
documents provide pollution prevention and spill prevention and response strategies for the Airport. Hazardous materials 
are not manufactured on-site. Airport and tenant facilities on the site may store and use some hazardous materials, but 
these are not within areas subject to vegetation management. All known hazardous materials spills in the project area 
have achieved a level of no significant risk according to the MA DEP database.  

5.3.6 Historical, Architectural, Archeological, and Cultural Resources 

In accordance with Section 106 of the National Historic Preservation Act of 1966 as amended (36 CFR 800 and Executive 
Order 11593) Massachusetts General Laws Ch.9, Sec. 26-27C (950 CMR 71), and MEPA (301 CMR 11.00), the 
Massachusetts Historical Commission (MHC) may need to be contacted regarding potential historic and archaeological 
resources at the Airport as part of airport improvement projects and/or when ground disturbance is proposed. Vegetation 
removal activities do not typically result in ground disturbance and therefore are unlikely to cause impacts to cultural 
resources. Nevertheless, MHC and the applicable Tribal Nations may need to be contacted during the permitting phase of 
the project. 

5.3.7 Land Ownership 

As discussed in Section 4.3, obstructions to PZs are located on-Airport property, within existing avigation easements and 
off-Airport property where no easements are held. Based upon the 2018 obstruction analysis, 7.07 acres of the area of 
obstruction is located on private property in Chatham where avigation easements are held (Figure 5-4 - associated VMAs 
have “2” in the name). Twenty one percent or 11.81 acres of the area of obstruction is located on private property in 
Chatham where no avigation easements are held (Figure 5-4 – associated VMAs have “3” in the name). Private land 
ownership may present a constraint to vegetation removal on off-Airport property. The Airport may request permission 
to remove vegetative obstructions on some private, off-airport property, as part of this VMP or seek avigation easements 
for these areas. A large portion of the off-airport property is considered “landscaped residential or commercial”. Prior to 
vegetation removal in these areas, more accurate easement evaluations and assessment of access to these areas is 
required. Once the new avigation easements or permissions are obtained, the YOPs can be refined to incorporate the new 
easement areas.  

5.3.8 Outstanding Resource Waters 

Outstanding Resource Waters (ORWs) are defined under 314 CMR 4.04(3) as waters that constitute an outstanding 
resource as determined by their exemplary socio-economic, recreational, ecological, and/or aesthetic values. The quality 
of these waters is protected under the Massachusetts Surface Water Quality Standards (314 CMR 4.00). The MassGIS data 
layer for ORW indicates that Lovers Lake is an ORW. Lovers Lake is located adjacent to proposed VMAs; however, because 
there is no tall vegetation in the Lake that requires management, no work should be proposed within the limits of this 
ORW. Additionally, there is a certified vernal pool in the northwest corner of the Airport. All certified vernal pools are 
ORWs by definition, and VMP cutting within and in proximity to this vernal pool is designated as its own VMA with specific 
cutting methodologies to minimize impacts to these habitats.  
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5.3.9 Floodplains 

Floodplain exists within the runway approach; however, no floodway is mapped within the project area (Figure 5-5). 
According to the FEMA FIRM Map, the upper reaches of Bucks Creek and Frost Fish Creek are in the 100-year floodplain 
with undetermined flood elevation. White Pond, Emery Pond, and Lovers Lake are in the 500-year floodplain. No 
vegetation management is proposed within these floodplain areas; therefore, no impacts to floodplains will occur as a 
result of VMP implementation. 

5.3.10 State and National Forests and Parks 

There are no State or National Forests or Parks within the VMP areas (MassGIS Protected and Recreational Open Space 
Data Layer, December 2020). However, there are local conservation lands in the vicinity including White Pond Beach and 
multiple conservation parcels which are contiguous with the Airport. Although no management needs to occur within 
these areas at this time, the Airport may need to seek additional permissions or easements to maintain safe airspace on 
these publicly owned lands should penetrations occur. 

5.3.11 Water Quality and Supply Resources 

The Airport lies within the Cape Cod Watershed, and is surrounded by several coastal ponds, some of which also support 
wetlands. No streams or rivers are mapped in the immediate vicinity of the Airport; however, Ryder Cove, Frost Fish Creek, 
and Pleasant Bay ACEC which includes Lovers Lake, are classified as Outstanding Resource Waters under the 
Massachusetts Surface Water Quality Standards (314 CMR 4.00).  

According to the Massachusetts Year 2016 Integrated List of Waters, Ryder Cove, Oyster Pond, and Harding Beach Pond 
are classified as 4A – impaired, and the Total Maximum Daily Load (TMDL) is completed for total nitrogen, fecal coliform, 
and estuarine bioassessments. Stillwater Pond and Lovers Lake are classified as Category 5 – Impaired and the TMMDL 
has not been completed for turbidity. Given the use of suitable vegetation removal methodologies and necessary 
sediment and erosion controls, no impact to surface water resources is likely to result from the proposed vegetation 
management activities.  

The Airport and vegetation management areas are located within an EPA-identified Sole Source Aquifer and MA DEP 
Approved Zone II Wellhead Protection Area (Figure 5-6). The Zone II area includes three wells—Indian Hill (0.2 miles east), 
Well 8 (0.35 miles north), Training Field (0.4 miles north). The wells and associated Zone I areas are located outside of 
vegetation maintenance areas. In addition to these community groundwater sources, there may be additional private 
irrigation and drinking water wells in the vicinity of the Airport. The proposed vegetation management should not affect 
the groundwater within the work areas. 
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5.3.12 Wetland Resources 

Overview: The Chatham Municipal Airport is abutted by forests, scrub-shrub, and upland grasslands to the north, 
south, and west. White Pond, along with several smaller ponds, are located predominantly along the southeastern 
edge of the Airport. Wetlands in the area are limited to coastal ponds and a cranberry bog. The coastal ponds and 
cranberry bogs have well defined banks and limited fringing wetlands and are typical ponds found on Cape Cod. They 
have limited, if any, hydrologic connection with Pleasant Bay. Wetland resources are depicted on Figure 5-7. 
 
Regulatory Status: On-airport wetland resource area boundaries have been delineated utilizing methods approved 
under the Massachusetts Wetlands Protection Act (MA WPA, 310 CMR 10.00) and Section 404 of the Clean Water Act 
(U.S. Army Corps of Engineers (ACOE) methodology), which include the evaluation of vegetation, soils, and hydrology. 
The VMP also covers some off-airport areas with wetland resources, whose boundaries have been determined by 
different means. The wetland boundaries can be assigned into two basic categories (see Figure 5-7) and are as follows: 
 

1. On-airport wetland resource boundaries re-assessed and delineated in July 2018 by GZA.  
2. Off-Airport unflagged and un-surveyed wetland boundaries, estimated based upon MA GIS wetland data 

layers, aerial photography, and site inspection. 
 

The wetland resource boundaries for the VMP have not been approved by the Chatham Conservation Commission. 
The on-airport wetlands will be presented as part of future permitting efforts under the MA WPA. The off-airport 
properties lacking existing easements for vegetation management were not formally delineated and codified under 
the MA WPA and may require additional detailed delineation, survey, and filing of permit applications prior to VMP 
activities. Off-airport areas will also require the acquisition of easement rights through negotiations with landowners. 
 
State-regulated wetland resource areas within the project area wetlands include Isolated Land Subject to Flooding 
(ILSF), Bank, and Land Under Waterbodies and Waterways (LUWW) (see Figure 5-7). Because access to areas off-
property or outside of existing easements is limited, vegetation removal activities in these areas will require additional 
detailed delineation and survey of the identified wetland resource areas to a level appropriate for the filing of a Notice 
of Intent under the VMP. Off-site wetland boundaries as shown in Figure 5-7 were estimated from aerial photographs, 
limited on-site observation, and available GIS data. Descriptions of the wetland resources are given below. 
 
Wetland Resource Areas: This VMP includes one wetland resource. The wetland is the vernal pool which is isolated 
land subject to flooding (ILSF) under the MA WPA and qualifies as an Isolated Vegetated Wetland regulated by the 
ACOE Section 404 and MA Section 401 Program (Figure 5-7). This wetland is also a Certified Vernal Pool and is 
protected by the Town of Chatham Wetlands Protection Bylaws. The wetland is located on Airport property 
approximately 250 northwest of the Runway 6 end. This wetland is a palustrine forested wetland (PFO) and is 
predominantly vegetated with red maple, sweet pepper bush, and highbush blueberry. The open water areas contain 
primarily emergent and some submerged aquatic, and floating vegetation. 
 
Additional wetlands identified off-Airport include a cranberry bog to the northeast of the Airport as well as several 
coastal ponds located along the southern side of the bike trail. These wetland resources were identified by aerial 
interpretation, MassGIS Wetland data, and confirmed with a site visit. Given the type of wetlands, limited, if any, 
vegetation management will be required within the resource areas; however, vegetation management in the 
associated Buffer Zones may be required. 
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5.3.13 Wildlife Habitat 

The wildlife habitats present within the VMAs at the Airport largely follow the vegetative communities discussed in Section 
5.2. The natural communities within the VMP areas (Figure 5-2) can be characterized as: 

• Cultural Grasslands (both Frequently and Infrequently Mown) (G) 
• Scrub-Shrub Upland (SSU) 
• Upland Forest (UF) 

o Pine Dominated Upland Forest (UF/C) 
o Mature Mixed Deciduous Dominated Upland Forest (UF/D) 
o Late Successional Mixed Deciduous Dominated Upland Forest (UF/M) 

• Vernal Pools (VP) 
• Landscaped Developed Upland  

Each of these habitats is discussed in detail below. Anticipated wildlife species per habitat are listed in Table 5-3A-D. 

Cultural Grassland: The cultural grassland areas are primarily associated with the runway and other maintained areas in 
proximity to the runway and airport infrastructure. This is a manmade and maintained habitat dominated by graminoids 
including little bluestem grass (Andropogon gerardii), spotted knapweed (Centaurea maculosa), clovers (Trifolia spp.), 
lance-leaved plantain (Plantago lanceolata), and various fescues (Festuca spp.). This community has less than 25 percent 
tree and shrub cover, and includes patches of open, mineral soil.  

At the Airport, this community has less than 1 percent tree or shrub cover and occupies 31.30± acres. Most of that acreage 
is adjacent to paved surfaces and the grasses are maintained at less than 12 inches tall to comply with FAA safety 
standards. The cultural grassland provides nesting and foraging habitat for voles, meadow jumping mice and grassland 
birds. Sandy areas with sun exposure and limited vegetative cover may also provide nesting habitat for turtles.  

Scrub Shrub Upland: Areas along the perimeter fence and in the transitional surface have scrub-shrub vegetation which 
can be dense and, in some cases, extends close (within 15 feet) to paved surfaces. In total, 3.86 acres of this community 
type is scattered around the Airport. Almost the entire length of the southern transitional surface is vegetated with woody 
vegetation ranging from a few feet to over 100 feet in width.  

This community is in varying degrees of secondary succession to early seral forest stands and can vary widely in shrub 
density and vegetative assemblage because of factors such as management type, hydrology, soils, proximity to other 
natural areas, or size. Generally, these habitats are edge ecotones between the maintained grassland habitats and the 
more mature forested areas. Scrub-shrub communities also contain areas of open sand, grassland, with some small trees. 
These areas also have a significant presence of invasive shrub species with morrows honeysuckle (Lonicera morrowii), 
Russian olive (Elaeagnus angustifolia) and multiflora rose (Rosa multiflora) among the dominant shrub. Native species 
such as grey birch, quaking aspen, and blueberry are also common and provide a much higher value to the local wildlife 
population than the invasive species. The scrub shrub vegetation is up to 6 feet tall with potential for significant increased 
growth, interspersed with low shrub growth of 2-3 feet. Groundcover includes woody and herbaceous growth (white oak, 
highbush blueberry, little bluestem grass (Schizachyrium scoparium), cinnamon fern, sweet pepperbush, wintergreen, 
white pine, inkberry (Ilex spp.), goldenrod, sheep laurel (Kalmia angustifolia), bush clover (Lespedeza spp.), sheep fescue 
(Festuca ovina), black cherry (Prunus serotina), starflower (Trientalis spp.), dewberry, and clubmoss (Lycopodiopsida spp.).  

These edge habitats provide relatively high wildlife habitat value and provide dense cover for both forest and field dwelling 
fauna. Species such as grey catbird, brown thrasher and urban or edge adapted species may also frequent these habitats. 
These edge ecotones are often used as cover and shelter for more field/open area wildlife and as forage habitat for some 
forest interior species, making this transitional ecotone relatively high in species richness and diversity.  
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Upland Forest: There are three primary upland forest cover types at the Airport, pitch pine dominant, deciduous dominant 
and mixed. Most upland forest stands are even aged and in mid- to late-succession, with only a small percentage in early 
succession stage. In general, the upland habitat mosaic around the airfield is patchy, occurring as small “islands” and semi-
isolated areas of upland in a wider developed mosaic.  

Pitch Pine: This forest matrix is dominated by greater than 70 percent cover of mature pitch pine (24-30” dbh, 60-80 
feet tall) with significant white pine inclusions with lesser amounts of deciduous trees, mainly oaks. In this community, 
pitch and white pines form a mature closed canopy with little to no ground cover underneath the pines. Shrub layers 
vary with some areas having dense lowbush blueberry, huckleberry and greenbrier. The topography in these areas is 
generally flat or sloping away from the airfield.  

This community provides some habitat for mammalian, avian, reptilian, and amphibian species. The major mast 
producing food within this community is pine with less mast offered by oaks and maples, thereby altering the overall 
species assemblage. White tailed deer are likely common, with the coniferous overstory more conducive to red 
squirrel and chipmunk than gray squirrel. Additional common mammalian and avian species that would be expected 
within this community include great horned owl and raccoon. The dry nature of this community type provides habitat 
to only a handful of herpetile species (toads, red back salamander, garter snake, red belly snake, brown snake, and in 
proximity to the vernal pool, yellow spotted salamander, wood frog and spring peeper).  

Deciduous: These upland forested areas are similar in most respects to the Mixed Upland areas described below with 
the only notable difference being a lack of pine species. Overall, pines comprise less than 10% of the canopy in these 
areas, with species such as red oak, white oak and red maple being the primary constituent in the tree canopy. As a 
result, the overall canopy height is lower here as the deciduous trees do not top out as tall as the white pines (60-80 
foot max vs. 80-100+ for pines). The understory is usually more developed as more light penetrates the canopy in 
deciduous situations. Wildlife use is similar to that of mixed upland forests.  

Mixed Forest: This community has a mixed canopy of red oak, white oak, black oak (Quercus velutina), white pine and 
occasional birch, and red maple. The understory is comprised of upland blueberries, black huckleberry (Gaylussacia 
baccata), sweet pepperbush, green briar and other ericaceous shrubs forming a low shrub layer. The herbaceous layer 
is generally sparse, with bracken fern (Pteridium spp.), wild sarsaparilla (Aralia nudicaulis), wintergreen (Gaultheria 
procumbens), Pennsylvania sedge (Carex pensylvanica), and, less commonly, pink lady's slipper (Cypripedium acaule). 
Occasional red maples, birches, aspen, and ash contribute to the canopy. This forest cover type is typical of sandy soils 
in southeastern MA and is present in most upland areas outside the mowed runway safety zones at the Airport.  

The abundant mast producing trees (oaks and maple) create ample forage opportunities for mammals and birds. 
Species such as white-tailed deer, turkey, and grouse may be present to abundant through the larger habitats blocks 
and potentially present in all available habitats. The forest canopy also creates nesting, feeding, and breeding areas 
for common songbirds such as blue jay, eastern towhee, American crow, hairy woodpecker, downy woodpecker, 
pileated woodpecker, black capped chickadee, tufted titmouse, white breasted nuthatch, and song sparrow. 

The dry nature of this habitat limits its usefulness to herpetiles. However, species that spend a portion of their lifecycle 
in uplands and may be encountered on site include wood frog, American toad, spotted salamander and red back 
salamander. These species likely find cover, shelter, forage, and overwintering locations in these forests, making them 
a particularly important habitats for species that need a combination of uplands and wetlands for their life cycle.  

Vernal Pools: As previously mentioned, one isolated ponded area on the Airport property is a Certified Vernal Pool on the 
current MA NHESP mapping. Additionally, one potential vernal pool is identified off the Airport property to the northwest 
across George Ryder Road (see Figure 5-8). This certified vernal pool was described in more detail above in section 5.3.12. 
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Due to the sensitivity of this area, a special VMA and procedures have been established to cut within this area. No work is 
proposed in or near the off-Airport potential vernal pool.  

Landscaped Developed Upland: This community is highly varied and consists of landscaped portions of residential and 
industrial properties in vicinity of the Airport. Canopy in this community can vary from mixed assemblages of the native 
communities above, including species such as oaks, cherry, red maple, pitch pine and white pine, to horticultural varieties 
that are typically used for landscaping such as Norway maple (Acer platanoides), crimson maple (Acer platanoides cv.), 
horse chestnut (Aesculus hippocastanum), crab apple (Malus fusca) and catalpa (Catalpa speciosa). The landscaped 
canopy cover varies widely, ranging from low percentage cover in lawn areas to more typical forested communities that 
sometimes exist in backyards. The understory of this community is typically limited to landscaped turf lawns, mulched 
areas, and/or ornamental shrub plantings.  

This natural community offers typical backyard habitat similar to other landscaped areas. These habitats are ubiquitous 
throughout suburban areas. Typical species that utilize these habitats are generalist species that are well suited to human 
disturbance. Typical mammalian species that would utilize these habitats include grey squirrel, eastern chipmunk, moles, 
mice, raccoons, striped skunks, northern flying squirrel and opossum. Often loose and/or feral domestic animals (pets) 
such as cats and dogs are also common and have a significant impact on natural community dynamics. Occasional visitors 
from the adjacent natural areas would also be expected, including red fox, gray fox, white tailed deer and coyote. 
However, these more secretive species would not use these areas as their primary habitat. Expected include common 
feeder birds, both native and naturalized species, such as house sparrow, house finch, common grackle, blue jay, northern 
cardinal, mourning dove, rock dove, tufted titmouse, and American robin. Herpetiles would be encountered less 
frequently in these disturbed and manicured areas, with species such as American toad and common garter snake being 
most common in a suburban/residential setting.  

Table 5-3A: Observed and Potential Amphibian Species within VMAs by Community Type 

Common Name Scientific Name Grassland Shrubland Upland Forest Wetland Forest 

Spotted Salamander Ambystoma maculatum  
✓  ✓  ✓  

Eastern Red-backed Salamander Plethodon cinereus  
✓  ✓  ✓  

American Toad Bufo americanus  
✓  ✓   

Fowler's Toad Bufo fowleri   
✓  ✓   

Spring Peeper Pseudacris crucifer    ✓  

Gray Treefrog Hyla versicolor    ✓  

American Bullfrog Rana catesbeiana    ✓  

Green Frog Rana clamitans    ✓  

Pickerel Frog Rana palustris    ✓  

Wood Frog Rana sylvatica   
✓  ✓  

 

 

 

 

 



May 5, 2021 
Chatham Municipal Airport – Vegetation Management Plan 

15.0166692.03 
 Page | 29 

 

 

Table 5-3B: Observed and Potential Mammal Species within VMAs by Community Type 

Common Name Scientific Name Grassland Shrubland Upland Forest Wetland Forest 

Opossum Didelphus virginiana  
✓  ✓  ✓  

Common Water Shrew Sorex palustris    ✓  

Northern Short-tailed Shrew Blarina brevicauda    ✓  

Star-nosed Mole Condylura cristata    ✓  

Little Brown Bat Myotis lucifugus    ✓  

Big Brown Bat Eptesicus fuscus   
✓  ✓  

Eastern Cottontail Sylvilagus floridanus  ✓    

Eastern Chipmunk Tamias striatus   ✓   

Woodchuck Marmota monax ✓     

Eastern Gray Squirrel Sciurus carolinensis   ✓   

Red Squirrel Tamiasciurus hudsonicus   ✓   

Northern Flying Squirrel Glaucomys sabrinus   ✓   

Southern Flying Squirrel Glaucomys volans   ✓   

Beaver Castor canadensis    ✓  

White-footed Mouse Peromyscus leucopus 
✓  ✓    

Deer Mouse Peromyscus maniculatus 
✓  ✓    

Southern Red-backed Vole Clethrionomys gapperi  
✓  ✓   

Meadow Vole Microtus pennsylvanicus     

Muskrat Ondatra zibethicus    ✓  

Meadow Jumping Mouse Zapus hudsonius ✓     

Coyote Canis latrans  
✓  ✓  ✓  

Red Fox Vulpes vulpes 
✓  ✓    

Common Gray Fox Urocyon cinereoargenteus  
✓  ✓   

Common Raccoon Procyon lotor  
✓  ✓  ✓  

Long-tailed Weasel Mustela frenata  ✓   ✓  

Striped Skunk Mephitis mephitis  
✓  ✓   

White-tailed Deer Odocoileus virginianus  
✓  ✓  ✓  
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Table 5-3C: Observed and Potential Avifauna Species within VMAs by Community Type 

Common Name Scientific Name Grassland Shrubland 
Forest (Upland 
and Wetland) 

Shore 

Great Blue Heron  Ardea herodias   
✓   

Canada Goose  Branta canadensis   
✓   

Mallard  Anas platyrhynchos   
✓   

Cooper's Hawk  Accipiter cooperii  ✓    

Red-tailed Hawk  Buteo jamaicensis 
✓  ✓  ✓   

American Kestrel  Falco sparverius ✓     

Ring-necked Pheasant  Phasianus colchicus  ✓    

Northern Bobwhite  Colinus virginianus 
✓  ✓    

Killdeer  Charadrius vociferus ✓     

Spotted Sandpiper  Actitis macularia ✓     

American Woodcock  Scolopax minor  
✓  ✓   

Mourning Dove  Zenaida macroura ✓     

Chimney Swift  Chaetura pelagica ✓     

Downy Woodpecker  Picoides pubescens   
✓   

Hairy Woodpecker  Picoides villosus   
✓   

Least Flycatcher  Empidonax minimus  
✓  ✓   

Eastern Phoebe  Sayornis phoebe  
✓  ✓   

Eastern Kingbird  Tyrannus tyrannus ✓     

Red-eyed Vireo  Vireo olivaceus  
✓  ✓   

Blue Jay  Cyanocitta cristata  
✓  ✓   

American Crow  Corvus brachyrhynchos 
✓  ✓  ✓   

Black-capped Chickadee  Poecile atricapillus  
✓  ✓   

Tufted Titmouse  Baeolophus bicolor  
✓  ✓   

Carolina Wren  Thryothorus ludovicianus   
✓   

House Wren  Troglodytes aedon  ✓    

Blue-gray Gnatcatcher  Polioptila caerulea  ✓    

Eastern Bluebird  Sialia sialis ✓     

Veery  Catharus fuscescens  
✓  ✓   

American Robin  Turdus migratorius ✓     

Gray Catbird  Dumetella carolinensis   
✓   

Northern Mockingbird  Mimus polyglottos  ✓    

Brown Thrasher  Toxostoma rufum  ✓    

European Starling  Sturnus vulgaris 
✓  ✓  ✓   
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Eastern Towhee  Pipilo erythrophthalmus  ✓    

Chipping Sparrow  Spizella passerina ✓     

Field Sparrow  Spizella pusilla ✓     

Vesper Sparrow  Pooecetes gramineus ✓     

Fox Sparrow  Passerella iliaca  ✓    

Song Sparrow  Melospiza melodia  
✓  ✓   

Dark-eyed Junco  Junco hyemalis  
✓  ✓   

Northern Cardinal  Cardinalis cardinalis  
✓  ✓   

Red-winged Blackbird  Agelaius phoeniceus ✓     

Eastern Meadowlark  Sturnella magna ✓     

Common Grackle  Quiscalus quiscula ✓     

Brown-headed Cowbird  Molothrus ater ✓     

American Goldfinch  Carduelis tristis ✓     

House Sparrow  Passer domesticus ✓     

American Oystercatcher Haematopus palliates    ✓  

Belted Kingfisher Megaceryle alcyon    ✓  

Black-crowned Night-Heron Nycticorax nynticora    ✓  

Brant Branta bernicla    ✓  

Common Merganser Mergus merganser    ✓  

Common Loon Gavia immer    ✓  

Common Tern Sterna hirundo    ✓  

Double-crested Cormorant Phalacrocorax auritus    ✓  

Great Black-backed Gull Larus marinus    ✓  

Great Egret Ardea alba    ✓  

Herring Gull Larus argentatus    ✓  

Laughing Gull Leucophaeus atricilla    ✓  

Least Tern Sternula antillarum    ✓  

Northern Flicker Colaptes auratus   
✓   

Red Knot Calidris canutus    ✓  

Ring-billed Gull Larus delawarensis    ✓  

Ruby-throated Hummingbird Archilochus colubris   
✓   

Ruddy Turnstone Arenaria interpres    ✓  

Rusty Blackbird Euphagus carolinus   
✓   

Sanderling Calidris alba    ✓  

Semipalmated Plover Charadrius semipalmatus    ✓  
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Shearwater Rynchops niger    ✓  

Tree Swallow Tachycineta bicolor ✓     

Willet Tringa semipalmata    ✓  

 

Table 5-3D: Observed and Potential Reptile Species within VMAs by Community Type 

Common Name Scientific Name Grassland Shrubland Upland Forest Wetland Forest 

Snapping Turtle Chelydra serpentina    ✓  

Painted Turtle Chrysemys picta    ✓  

Eastern Racer Coluber constrictor  
✓  ✓   

Spotted Turtle Clemmys guttata    ✓  

Ring-necked Snake Diadophis punctatus  
✓  ✓   

Northern Watersnake Nerodia sipedon    ✓  

DeKay's Brownsnake Storeria dekayi  
✓  ✓   

Red-bellied Snake Storeria occipitomaculata  
✓  ✓   

Eastern Ribbonsnake Thamnophis sauritus  
✓  ✓   

Common Gartersnake Thamnophis sirtalis  
✓  ✓   

 

5.3.14 Rare or Protected Species 

In compliance with FAA regulations (Order 5050.4a) and the Fish and Wildlife Coordination Act (16 U.S.C 661-667d) FAA-
funded projects must consider state and local wildlife regulations. A review of the current (August 2017) Massachusetts 
Natural Heritage and Endangered Species Program Mapping of the airport and surrounding area indicates that portions 
of the VMAs on the southeast side of the Airport are within Priority Habitats for Rare Species. No Estimated Habitats for 
Rare Species are found on site (Figure 5-8). Additionally, one Certified Vernal Pool which was discussed in Section 5.3.8 is 
located on the Airport property and as discussed in Section 5.3.3 there is also an ACEC located near the Airport. 

Based on a review of the Information for Planning and Consultation (IPaC) database hosted by US Fish & Wildlife Service 
(USFWS), the project area may have northern long-eared bat (NLEB) (Myotis septentrionalis). The Massachusetts NHESP 
NLEB map was reviewed and the project area is outside the protected areas around winter hibernacula and no occupied 
maternity roost trees are mapped in the vicinity of the Airport. Should the Airport pursue tree removal activities between 
June 1 and July 31, additional surveys maybe required to confirm absence of maternal roost trees. 

5.3.15 Wetland Restriction Orders 

There are no Wetland Restriction Orders (WROs) in the areas identified for vegetation removal at the Airport. Thus, WROs 
do not present a constraint to the implementation of the VMP. 

5.3.16 Wild and Scenic Rivers 

Based on review of Mass GIS datalayers, there are no State or locally designated “Scenic Rivers” as defined by MGL Ch. 
21, Sec17b in the project area. Consequently, this issue does not present a constraint to the implementation of the VMP.  
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5.4 DESCRIPTION OF VEGETATION MANAGEMENT REMOVAL METHODS 

5.4.1 General Physical Removal Methods 

The 1993 GEIR outlines several vegetation removal methods and categorizes them based upon their potential 
environmental impacts. The removal methods recommended are a function of the vegetation type, environmental 
constraints, and access conditions in a particular VMA and are consistent with the GEIR, with some modifications proposed 
to address specific site conditions and best protect the environment. In addition, the wetlands regulations, Pleasant Bay 
ACEC, and vernal pools impose some methodological constraints. Physical removal methods are the preferred 
management technique as they completely remove the penetrations from the airspace. The methods section (Section 
5.4.2) and the figures identify where techniques will occur. 

Table 5-4 describes the relationship between the methodology names used in this VMP and those used in the GEIR. A 
comparison of the VMP and the GEIR indicates that the “Drop and Lop” and “Fell and Lop” are essentially the same 
methodologies. This VMP uses “Mechanical” to refer to the mechanized methodology. This VMP uses the term “hand 
cutting” for removal performed by chain saw. Regardless, although the names are different, all tree removal 
methodologies involve the cutting, dropping, or felling of trees and then the reduction in size of the remaining slash by 
chipping, mowing or lopping. Logs are either left in place and cut in 1-4 sections or are removed. The specific technique 
used to cut-up the slash is a function of the tree size, the soil conditions, and the future use of the VMA.  

Table 5-4: Names of Tree Removal Methods 

Method Name in VMP Method Name in GEIR 

Logging Removal Mechanized Felling 

Mowing Mechanized Felling 

Stump Treatment Cut-Surface Treatment  

5.4.2 Description of Tree Removal Methods at the Airport 

Vegetation management will be accomplished by several relatively consistent methodologies, although each technique is 
somewhat adapted to the unique conditions present at the Airport. All vegetation management falls into two broad 
categories: mowing or tree removal. These basic methods are discussed below. Specific techniques assigned to the 
Vegetation Management Areas (VMAs) are discussed in Section 5.5.  

Mowing: Management of grass or existing shrub and low growth areas is accomplished by the following: 

1. Monthly Mowing (MM): Frequent mowing throughout the growing season in the runway safety areas adjacent 
to the runway and taxiway (actual frequency may vary depending upon rate of regrowth); 

2. Annual Mowing (AM): Typically, one late-season mowing of the grasslands outside the immediate runway safety 
areas, further from the active portions of the airfield, which minimizes potential wildlife disturbance. Some areas 
that are further from the runway i.e. the 10-30’ height zone, the mowing may occur less frequently – every 1-3 
years. In those areas, a flail mower or other rough mowing may be used to cut woodier habitat. 

3. Rough Mowing (RM): Mowing with a flail mower or Brontosaurus type of machinery which can mow shrubs and 
small saplings and occasional immature trees (typically < 5” diameter) within the areas peripheral to the airport 
grasslands, typically performed on a 3-5 year frequency. 

In the vernal pool and immediate vicinity, mowing is not recommended. Mowing is not specified for any of the short term 
VMAs; however, it will be employed for long-term management.  
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Tree Removal: Tree removal is by one of the following methods: 

1. Logging Removal (LR): Removal via mechanical equipment such as 
feller-bunchers, forwarders and skidders.   

2. Landscape Removal (LS): Detailed tree removal, conducted with 
protective measures of structures and preservation of other landscape 
features. By its methodology, all LS removal is selective.  

Technique Modifiers: The technique for each VMA may include one or more 
of modifier to describe the proposed management more specifically: 

1. Selective (s): Canopy removal is limited to individual trees which exceed 
the local VMA height criteria. In the taller height zones at the Airport, selective cutting usually targets the tall pines 
that are the primary penetrating trees, particularly in the outer management zones. The exception to this is in areas 
closer to the airfield, where the VMA height criteria may also necessitate the removal of shorter, commonly 
deciduous species. 

2. Stump (t): Treatment of remaining stumps with herbicides and/or removal by grinding or other methods to prepare 
the VMA for a long-term mowing management strategy. 

3. Leave Shrubs (h): During tree removal, the shrub layer will be left as intact as feasible and will be allowed to 
regenerate. These VMAs contain species which, at maturity, are unlikely to penetrate the airspace. 

4. Vernal Pool (v): Special management zone around the vernal pool which may include selectively leaving cut material 
and/or a tailored sequence of removal over several years to reduce the full effect of the loss of shading.  

5.4.3 Selection of Vegetation Management Methodologies at Chatham Airport 

Tree removal methodology in the VMAs depends on the land cover condition, 
the suitability of the method for each condition, and land ownership. At the 
Airport, two basic conditions apply where tree removal is needed: 

1. Uplands with stable sandy soil conditions that would typically 
accommodate rubber-tire logging equipment in under normal site 
conditions; and 

2. Vernal Pool and immediate area with predominantly stable surface 
soils that would support low or moderate pressure tracked or rubber 
tire logging equipment for much of the year.  

On Airport property, the most efficient mechanized removal is recommended because the soil conditions will readily 
support most logging equipment without excessive need for restoration of the soils following operations. Therefore, in 
uplands, typically Logging Removal is recommended. Specific equipment selection is largely left to the discretion of the 
contractor; however, contracts will include specifications regarding soil conditions and erosion and sedimentation control. 

Within the vernal pool and immediately surrounding areas, mechanized logging is limited to feller-bunchers or forwarders, 
with loading to defined staging areas outside of wetlands, where logs can be directly removed on defined pathways or the 
entire tree chipped into waiting trucks. For example, in areas where it is desirable not to leave any slash (i.e., tree limbs, 

Removal of White Pines at  

Orange Municipal Airport 

VMP Log Staging Area,  

Westfield-Barnes Municipal 

Airport 
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etc.), chipping of the entire tree after removal by a feller-buncher unit 
may be preferred, if ground conditions and access are amenable to 
the use of this method. In areas around the vernal pool, some felled 
trees and/or slash may be left to minimize mechanical disturbance 
and topography change. No slash piles over two feet tall will be left. 

Logging Removal (LR) and Rough Mowing (RM) can be loosely 
grouped with mechanized felling as Tier 3 or moderate impact 
vegetation removal method. In recent vegetation removal at other 
airports, however, mechanical felling with adequate controls resulted 
in minimal soil or wetland impact, when activities are limited based 
upon soil conditions in the project specifications. The use of selective 
logging allows for the removal of only those trees that currently 
penetrate or threaten to penetrate PZs. This results in less impact to 
the understory while eliminating the obstructing vegetation.  

Logging Equipment includes the feller-buncher, forwarder, and skidder. A chipper and chip truck may also be used if the 
contractor elects to remove the trees as chips. The following is a brief description of the various pieces of equipment.  

• A feller-buncher is a type of harvester. It is a motorized vehicle with an 
attachment that can rapidly cut and gather several trees before felling 
them. A feller buncher consists of a standard tracked heavy equipment 
base with a tree-grabbing device furnished with a circular saw or a 
shear—a pinching device designed to cut small trees at the base. The 
machine then places the cut tree in a stack suitable for a skidder or 
forwarder, or other means of transport (yarding) for further processing 
(e.g., delimbing, bucking, loading, or chipping). There are also wheeled 
feller-bunchers with no articulated arm. Instead, this type of vehicle 
drives close and grabs the tree.  

• A skidder is any type of heavy vehicle used for pulling cut trees out of a 
forest in a process called "skidding", in which the logs are transported 
from the cutting site to a landing. On a cable skidder, the cable is reeled 
out and attached to a pull of cut timber, and then the winch pulls the 
load toward the skidder. The winch or grapple holds the trees while the 
skidder drags them to a landing area. Alternately, some skidders have a 
hydraulic grapple bucket instead of a winch, and the bucket attached to 
the skidder by a boom grabs and lifts the timber.  

• A forwarder is a forestry vehicle that carries felled logs from the stump 
to a roadside landing. Unlike a skidder, a forwarder carries logs clear of 
the ground, which can reduce soil impacts but tends to limit the size of 
the logs it can move. Forwarders are typically employed together with 
harvesters in land-clearing operations.  

Landscaped Removal (LS) is recommended in residentially or commercially 
landscaped areas where individual trees are penetrating or threatening to 
penetrate the PZs. The equipment may be limited to chain saws and hand work, 
with dropping of the tree in sections by rope. Larger equipment may be used as the residential conditions safely allow. 

Chip-harvesting system with feller-buncher, 

skidder, whole-tree chipper and chip truck 

(source: U.S. Forest Service) 

Feller Buncher Operating 

at Orange Airport VMP 

Forwarder Operating at  

Orange Municipal Airport VMP 

Skidder in use at 

Unknown Location 
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5.4.4 Integrated Vegetation Management 

Integrated Vegetation Management (IVM) is a holistic, conceptual approach, which 
examines the full range of short- and long-term measures necessary to efficiently 
manage vegetation in an environmentally sensitive manner. An IVM approach 
addresses the unique sensitivities of effected wetland and upland areas. The concept 
of IVM was developed after the completion of the 1993 GEIR, although the individual 
components used to create a comprehensive vegetation management program were 
individually discussed within the GEIR. The GEIR was primarily developed to address the 
impacts of airport vegetation management within wetlands. However, because an IVM 
approach is more comprehensive, it necessarily addresses the entirety of vegetative 
complexes surrounding an airport, and primarily takes a long-term management 
viewpoint, minimizing short-term, reactive/emergency vegetation management.  

IVM combines various mechanical removal techniques, mechanical and/or chemical 
follow-up treatments, and the encouragement of natural processes to create “meta-stable 
vegetative communities” that are compatible with the protected airspace. In developing 
the VMP, an IVM approach naturally evolves as the unique geographic, physical, and 
biological aspects are considered in the context of creating an overall plan in an 
appropriately integrated, complementary program to enhance long term effectiveness 
in vegetation control, cost effectiveness, and minimization of environmental impacts.  

Central to the concept of IVM, is the development of the “meta-stable vegetative 
zones” based upon encouraging species-groups of vegetation with growth habits compatible with the PZ. Generally, 
further from the runways taller vegetation can be permitted without causing safety concerns. The VMP identifies 
vegetation management zones or areas within which species that would become penetrations are discouraged by 
management such as selective cutting and herbicide use. As the remaining species which will not grow to penetration 
height become dominant, they competitively exclude the undesirable species, helping to maintain the zone and minimize 
future maintenance. By minimizing future maintenance activities, future wetland intrusion and operational costs are also 
minimized. Zonation, by its nature, encourages diversity in the vegetative mix and thereby enhances the opportunity for 
a greater diversity of wildlife habitat.  

Integrated Vegetation Management combines sequential use of mechanical, chemical, and biological treatments. The 
typical approach is to mechanically remove the penetrating trees/shrubs, chemically treat fast growing re-sprouting 
stumps and/or invasive species and encourage the natural development of desirable species which suppress undesirable 
plants through shading and other biological means. Once the compatible vegetative structure is established, periodic 
herbicide treatment programs may be needed every two to five years to maintain the plant height zones and prevent 
succession to vegetative communities with taller species. The typical zones surrounding the airfield are as follows: 

Zone 1: Areas closest to the runway which includes the primary surface, safety, and in-field areas. It is typically mown 
several times each year.  

Zone 1A: Areas between the primary surface and safety areas and the shrub or forest edge. Non-woody species (i.e., 
grasses and herbaceous plants), three feet tall or shorter are permitted. This zone typically encompasses annual mowing 
and monthly mowing management areas.  

Zone 2: Areas further from the primary and approach surface composed of low growing bushes (< 10 feet). This zone is 
typically called the short shrub zone and managed to remove all but short shrubs. 

Pitch Pine Removal at Turners 

Falls Municipal Airport 
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Zone 3: Areas of tall growing shrubs and small trees (30 to 50 ft). This zone is called the tall shrub and/or short tree zone, 
with most shrubs allowed and smaller trees that will not reach penetration height. 

Zone 4: Areas of tall trees with a maximum height of 90 feet. This zone is typically called the tall tree zone, where most 
trees can grow to maturity, only removing the tallest trees, typically white pine.  

For the Airport, the IVM approach is reflected within Table 5-6 primarily under the Long-Term Plan and management 
approach. The zonation concepts are reflected within the individual Long-Term VMAs. For select locations, where the 
desired vegetative community is shrublands, short-term application of herbicides is recommended to control regrowth 
patterns as described below. The proposed areas of herbicide use are presented within the YOP. 

For long-term management at the Airport, tree height management zones are shown in 30 foot height zones. 
However, in some of the transitional zones, the 7:1 slope creates such a narrow area for the 10-30 foot zone that it 
may not require different maintenance than the 3-10 foot zone. The Part 77 surfaces, somewhat adjusted relative to 
the ground contours, are shown on Sheet 2 with the long term maintenance areas (see Section 5.5.3). 

5.5 SHORT-TERM & LONG-TERM VMP  

5.5.1 Overview 

Table 5-5 and Appendix 1 present the Short-Term VMP for the Airport. Likewise, Table 5-6 and Appendix 2 present the 
Long-Term VMP. The Short-Term Plan focuses on major areas of tree removal where the woodlands are relatively mature 
and have not been managed, whereas the Long-Term Plan focuses on a scheduled maintenance approach to the whole 
airport and VMAs once the Short-Term Plan has been implemented and the area requires maintenance. However, the 
Short-Term Plan will not be implemented all at once, and therefore, the implementation of both plans is anticipated to 
overlap to some extent. The anticipated general sequence is as follows: 

1. Implementation of Short-Term VMP on-airport or where access permissions exist (anticipated start 2022); 
2. Implementation of remaining on-airport and easement portions of Short-Term VMP; 
3. Ongoing annual or other maintenance of areas treated in steps 1 and 2 in accordance with Long-Term VMP; 
4. Prioritization and seeking of easement acquisition in critical non-airport lands; 
5. Implementation of Short-Term VMP in new easement areas; and 
6. Implementation of Long-Term VMP in new easement areas. 

A more detailed YOP for the VMP is presented for the next 5 years in Section 6 

5.5.2 Short-Term Plan 

Techniques in VMAs: Operational considerations for VMP techniques are both general and site specific. Given the variable 
conditions at the Airport, the Short-Term VMP resulted in 40 VMAs, 23 of which are on Airport property and are 
categorized as Logging Removal (LR) with modifiers. In areas identified as LRs, a portion of the canopy will be left in place 
as a portion of the trees do not pose a near-term penetration risk. Under both LR and LRs, standard logging is performed, 
and cut trees are removed, where possible. Limited slash may be left with specifications (e.g., < 2 ft height above grade), 
but typically, slash is removed and chipped. Herbicide treatment of stumps should be done in LR areas where long-term 
height zones are <40 ft, to minimize the growth of stump suckers which can regrow at a rate of several feet per year and 
rapidly regain penetration height. A sub-category for Stump Removal (typically by grinding; “t”) is specified where the 
long-term management technique will be annual mowing. The area will be initially cleared using mechanized equipment 
such as a Brontosaurus or flail mowing. In addition to grinding stumps flush to the ground, other obstructions (e.g., rocks) 
that would inhibit routine maintenance by conventional rotary mower equipment (e.g., brush hog) in use by the Airport 
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may need to be removed. Understory shrubs are not removed, and though they may be damaged during operations, they 
tend to recover within one growing season, responding to the increased light availability.  

Special treatment is required within and adjacent to the vernal pool. Therefore, while this area is identified as LR, 
applicable VMAs include the modifier “v”. This work will be phased over multiple years to limit the severity of tree removal 
within any given year and minimize shade loss while allowing for the regrowth of lower vegetation. This treatment will be 
coordinated with the Chatham Conservation Commission as part of the permitting under the Wetlands Protection Act.  

Off Airport Areas: The off-airport areas (2 VMAs with easements and 15 without) are categorized as Landscape Removal 
(LS) with modifiers. In LS areas, it is necessary to minimize aesthetic impacts to residential and commercial properties, and 
take care during removal to avoid utilities, protect nearby structures, remove tree materials, and restore damaged 
portions of lawns and other landscaping features. Under LS, individual trees may be removed section by section using 
climbers, bucket trucks or other means. Brush will be chipped, logs removed, and stumps pulled, followed by regrading of 
the soil, and seeding/mulching as necessary. Work under LS is likely to be uniquely crafted to meet the landowners’ 
requirements to the extent required under the easements or other permissions yet to be obtained.  

Table 5-5: Short-Term Vegetation Management Techniques 

RW 
Treatment 

Type 

On-Airport Off-Airport, Easement Off-Airport, No Easement 
Future Maintenance 

VMA Area (ac) VMA Area (ac) VMA Area (ac) 

R
u

n
w

ay
 6

 

Logging 
Removal 

(LR) 

6A-LRsv-1 2.21 -- -- -- -- Vernal Pool Management 

6B-LRt-1 
6C-LRt-1 

7.54 -- -- -- -- Annual Mowing 

6D-LRh-1 0.22 -- -- -- -- 
Annual Mowing and/or Selective 

Logging Removal 

6H-LRs-1 0.47 -- -- -- -- Selective Logging Removal 

6E-LRsh-1 
6F-LRsh-1 
6G-LRsh-1 
6H-LRsh-1 
6K-LRsh-1 
6M-LRsh-1 

5.21 6L-LSsh-2 2.86 -- -- Selective Logging Removal 

Landscape 
Removal 

(LS) 

-- -- -- -- 
6I-LSt-3 
6J-LSt-3 

2.41 Landscape Removal 

-- -- -- -- 6N-LSst-3 0.62 Landscape Removal 
Total 15.65 2.86 3.03  

R
u

n
w

ay
-2

4
 

Logging 
Removal 

(LR) 

24A-LRt-1 
24B-LRt-1 

9.41     Annual Mowing 

24C-LRh-1 
24E-LRh-1 
24F-LRh-1 

7.58     Selective Logging Removal 

24G-LRs-1 4.03     Selective Logging Removal 

Landscape 
Removal 

(LS) 

    

24H-LSst-3 
24J-LSst-3 
24K-LSst-3 

8.77 Landscape Removal 

  24I-LSsh-2 4.21  8.77 Landscape Removal 
Total 21.02 4.21 11.8  

Grand Total 55.81 

Note: VMA’s are grouped by type, for example, there may be more than one 32-LR-1, yet only one title is displayed for total area (ac). 
Modifiers include: (s) selective for penetrations;(t) Stump Treatment; (h) leave shrubs in place (v) cutting in Vernal and Buffer. 
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Utilization of Herbicides: Herbicides to control regrowth of vegetative obstructions and invasive species have been used 
in the past and are still considered for the Airport as follow-up treatments after initial major tree cutting as part of the 
IVM approach. The limited use of herbicides has been recommended for the first few years following the initial heavy 
cutting of woody growth, especially on tree stumps and roots. Mowing can be used to control regrowth in some areas, 
but herbicides are used to suppress rapid regrowth of suckers from stumps of cut trees, which often exceed 3-5 feet of 
new growth per year. The rapid regrowth of these species needs to be addressed to maintain the vegetation within the 
treatment zone. The rapid regrowth from the stumps occurs due to the large root mass of the still viable stump. By 
herbicide treating the stump regrowth, the entire stump can be killed, limiting the potential for future maintenance. Over 
time, the shrubs will tend to grow thick enough to shade out the tall tree seedlings. The herbicides are most often applied 
directly by hand, via treatment of the cut stumps or by direct spraying of the leafy foliage of the target plant. 

The use of herbicides in or near wetlands can be performed in an environmentally sensitive manner, and such use is strictly 
regulated by the MA Department of Food and Agriculture (DFA). Airport VMPs follow the DFA guidelines, and are 
specifically reviewed by the DFA. All herbicides in MA must be registered and approved for a specific use by the U.S. EPA 
and the DFA. In addition, herbicide use in or near wetland resource areas requires additional levels of regulatory review. 
The DFA’s VMP Advisory Panel has determined that herbicides, when applied under the guidance of an IVM program and 
other conditions, have less impact on wetlands than mechanical only techniques (Environmental Consultants, Inc. 1989).  

In Massachusetts, the Rights of Way Management Regulations apply (333 CMR 11.00), which dictate special procedures 
or limitations on the frequency of application allowed within specified distances to "sensitive areas" such as public and 
private drinking water supplies, standing or flowing water, agricultural and inhabited areas. Additional permitting would 
be required for use in water, but this is not needed at KCQX to control vegetative penetrations. Other typical application 
guidelines include: 

• A qualified, DFA-licensed applicator must apply the herbicide. 

• Vegetation management crews must exercise care to ensure that low-growing desirable species and other non-
target organisms are not unreasonably affected by the application of herbicides. 

• Herbicides must be handled and applied only in accordance with labeled instructions. 

• Herbicides must not be applied during the following adverse weather conditions: high wind, dense fog, 
moderate to heavy rainfall, high temperatures and low humidity for volatile herbicides, deep snow preventing 
adequate coverage of target plants. 

• At least 21 days in advance of herbicide application, the DFA, the Town/City, the Board of Health, and 
Conservation Commission shall be notified of the appropriate date of the application. 

• No foliar application of herbicides is used to control vegetation over 12 feet tall except for side trimming. 

Experience with herbicide use at airports has proven that the controlled use of the appropriate herbicide usually is a viable 
method for vegetation management in PZs. While various formulations of herbicides are used at different airports, 
glyphosate is commonly used (brand name, Roundup® or Accord®), as well as imazapry formulations (e.g., Arsenal®). 
Glyphosate works by inhibiting photosynthesis. At Beverly and Orange Airports, water and wells were tested for 
glyphosate before and after herbicide use. In all cases, no herbicide was observed present. Glyphosate is typically applied 
directly to stumps or leaves by hand spraying with a backpack sprayer to limit the amount of herbicide used or reaching 
non-target vegetation. Glyphosate that reaches the ground will stay in the soil and rapidly biodegrade.  

In 2018, the Chatham Board of Selectmen voted to have Town staff voluntarily discontinue the use of Glyphosate on town-
owned properties by all Town departments. Given this, Glyphosate, while it may be used at the Airport; is discouraged. 
Should Glyphosate treatment be used, it should be contractually restricted through the explicit inclusion of best 
management practices and mitigating conditions.  
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5.5.3 Long-Term Plan 

Maintenance of Long-Term VMAs: Table 5-6 identifies the Long-Term maintenance to occur in the various VMAs (see 
Appendix 2). Monthly Mowing (MM) is identified in the primary surfaces of the Airport as part of the Long-Term plan, 
which is already ongoing. Under Annual Mowing (AM). Mechanized equipment will be used to “mow” all vegetation less 
than 3” in diameter, using a large rotary tow-behind mower, or side arm mower. This approach is often used in areas 
where the height zones are low and trees, saplings, and taller shrubs would not be allowed.  

Within the long-term plan, there is a special management zone for the vernal pool on airport property. Within this area, 
only trees that are actual or potential (within 10’) penetrations will be removed, leaving shorter trees and shrubs intact. 
Methods of removal will vary and will likely be subject to an Order of Conditions issued by the Chatham Conservation 
Commission. Methods may include manual removal (climbers) or drop and lop methodology with leaving some cut trees 
for habitat purposes after cutting. Topping may also be used to remove the part of a tree that is the penetration while 
leaving lower portion for overstory cover of the ground and to shade the pool.  

Long-Term maintenance tree removal will be within discrete height management zones, using conventional mechanized 
logging (LR) and landscape removal (LS) techniques on VMAs. Operational specifications will address variable microscale 
site conditions that may exist within the VMAs.  

Table 5-6: Long Term Vegetation Management Techniques 
Treatment Types Treatment Sub-

Category 
Area (ac) Total 

Acreage On-Airport Easement Off-Airport 

Monthly Mow (MM) - 38.17 - - 38.17 

Annual Mow (AM) - 14.91 - - 14.91 

Logging Removal (LR##) 

LR10 1.57 - - 1.57 

LR20 9.37 0.14 - 9.51 

LR30 1.65 0.54 - 2.19 

LR40 9.12 0.39 - 9.51 

LR60 2.24 - - 2.24 

LR80 5.70 - - 5.70 

Landscape Removal 
(LS##) 

LS10 - - 0.70 0.70 

LS20 - 1.87 1.09 2.96 

LS40 - 2.34 5.24 7.58 

LS60 - - 4.22 4.22 

LS80 - - 11.65 11.65 

LS120 - - 3.10 3.10 

Vernal Pool (v) - 1.88 - - 1.88 

Total -    115.88 

 
Invasive Species Management: Invasive species management has not been a focus at the Airport because invasive species 
are not overly common. Currently, there is some growth of invasive species within the annual mow area. These may 
require additional cutting or herbicide treatment to effectively manage the growth 

5.6 IDENTIFICATION OF POTENTIAL ENVIRONMENTAL IMPACTS 

The removal of trees unavoidably alters the vegetative assemblage, with the intended objective of maintaining the 
vegetation within permissible height zones. Initially, woodlands are converted to grasslands, shrublands, or immature 
woodlands. As a result, the most significant habitat change from management activities will be alteration to the canopy.  

Effects on Wetlands and Habitat: Based on site conditions and experience with VMP implementation in Massachusetts 
over the past two decades, the greatest potential environmental effect of this VMP is alteration of habitat. These changes 
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can have collateral effects on hydrology and invasive species, among other concerns, and measures have been taken in 
the development of the VMP to minimize short-term and long-term impacts to the extent practicable and compatible with 
achieving the removal of penetrations into protected airspace. At the Airport, one particular concern is impacts to vernal 
pool and associated upland habitat. To address this, specific VMAs have been developed in and around this sensitive area 
to minimize impacts. Any alteration of habitat will favor some wildlife species over others. While removal of canopy trees 
will result in loss of habitat for some forest-interior species, the encouragement of herbaceous ground cover and 
understory shrub vegetation will provide favorable habitat for other wildlife species.  

One VMA is associated with the upland area within 100 feet of the on-Airport vernal pool. No other VMAs are associated 
with wetlands. The single vernal pool VMA is 2.21 acres and no change in topography, hydrology, or net loss in vegetated 
area is anticipated; however, the vegetation will be converted from a taller plant community to a shorter one. Shorter 
growing tree species and shrubs can provide equal soil stabilization, water quality protection, and improved air quality. 

Effects on Hydrology: Concerns always exist relative to effects on local hydrology from canopy removal. It is well 
understood in forestry science that tree canopies intercept rainfall and have some storage capacity on the limbs, trunk 
and foliage (during the growing season) that can attenuate short term runoff. Excess runoff with damage from erosion 
has been noted in areas clear cut by aggressive forestry practices. However, based upon years of vegetative monitoring 
at multiple MA airports, there have been no obviously evident changes in local hydrology as may be evidenced by 
increased stream scour; erosion and sedimentation; or diminished or increased flood boundaries associated with streams 
or pools, including vernal pools (Vegetation Management at Airports, 2004). Therefore, to the extent that such changes 
occurred, they appear to have been absorbed by the local terrain without obvious adverse environmental impacts. 

There are perhaps several logical reasons why such hydrologic changes are unlikely to be observed at the Airport, even 
though some theoretical difference might be expected. First, the Airport is located on a large, naturally flat expanse of 
terrain in a sandplain-outwash area. As such, much rainfall is retained in the microtopographic “puddles” and is infiltrated 
into groundwater without ever reaching the local streams. Therefore, it is highly likely that the natural landscape will 
absorb the rainfall that normally would have been caught temporarily within the canopy of the removed trees. 

Regrowth of the shrub layers after initial VMP trees removal is extremely rapid such that dense coverage by low growth 
shrubs and d herbaceous vegetation is achieved within one to two growing seasons (Vegetation Management at Airports, 
2004). Following the initial physical removal of the tree canopy, the regrowth of the shrub layer occurs once the light 
reaches the former forest floor. This provides a dense, stem rich vegetative layer to intercept rainfall as well as dense, 
closely woven root structures to help stabilize the soils. In typical forest canopies, the canopy is at a uniform height such 
that the dense foliage does not carry into the lower forest strata. Therefore, once the dense shrub layer has become 
established, it tends to provide a near equivalent ability to temporarily intercept rainfall as does the existing “thin” canopy 
layer that was removed. Staged, multi-year cutting methodologies employed within the vernal pool areas would further 
minimize potential for hydrologic changes within this sensitive habitat. 

The GENF (2007) for the Statewide VMP Program suggested that potential hydrological changes at airports might be 
greater if most or all of the following criteria for the VMP cutting area consisted of:  

• a mature and contiguous woodland with continuous uninterrupted canopy; 

• >20 acres within single sub-watershed; 

• a relatively steep watershed (>10% slopes); 

• slopes formed in low permeability soils (e.g., glacial till, glacio-lacustrine); 

• drainage patterns primarily within small steep gradient, intermittent streams; 

• streams are formed in erodible soils (e.g., outwash, pro-glacial outwash; noncompact glacial tills, or alluvial 
soils); and 

• the VMP required total canopy removal. 
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While some of the above conditions are met by the Airport and significant areas of forest require removal under this VMP, 
the criteria of >10% slopes, poor soils, drainage patterns are not met, which likely provides significant mitigation of 
possible changes to hydrology, especially given the flat, pit and mound microtopography that typifies much of the areas. 
There is no reason to expect that the VMP practices will pose a significant risk of increased hydrology and associated 
impacts due to excess runoff. 

Invasive Species: The removal of the tree canopy under a VMP can possibly create conditions that favor the expansion of 
invasive species into the exposed unoccupied niche, especially if such species are already living in the area. The VMP 
program will address these concerns, to prevent dominance in the vegetative regrowth by Phragmites or other invasive 
species. Follow-up work under the YOPs typically includes semi-annual or annual mowing of regrowth areas with the 
selective use of herbicides. 

Permitted Impacts: The MA Wetlands Protection Act (WPA) makes allowances for vegetation management in wetlands 
under “Limited Project Status” (310 CMR 10.53) for several different types of projects, including airport VMPs for existing 
airfields. Actions taken within 350-feet of the vernal pool will require permitting under the WPA prior to VMA actions. 

6.0 PROJECT IDENTIFICATION AND PRIORITIZATION 

6.1 OVERVIEW 

The progression of the VMP for the Airport is guided by successive, 5-year duration YOPs, which identify and prioritize 
vegetation management activities. Because this is the Airport’s first VMP, the YOP will be for the years 2022-2027. The 
VMP and associated YOPs can be reassessed and updated as needed to incorporate vegetation management required to 
maintain protected airspace as additional off-airport cutting becomes necessary in the future.  

Project prioritization is driven by both the location and extent of obstructions and the reasonable projection of the timing 
of implementation of various tasks under the VMP. The VMP activities needed for the on-airport or permissible areas are 
scheduled to begin in 2022. However, about 21% (11.81 acres) of the airspace obstructions are located outside airport-
owned property and outside of current avigation easements and are expected to occur over the next decade as funding 
dictates (Table 6-1).  

Consequently, the YOP is structured to focus first upon areas of obstructions that are located on airport-owned property 
or within existing avigation easements. Vegetation removal in other areas is also necessary but is shifted to the later years 
of the YOP to allow additional time to examine other alternatives (such as obstruction lighting in areas furthest from the 
airfield), acquire easements, or obtain permission to perform vegetation management in these areas. The YOP is a 
planning tool for VMP activities over the 5-year period. However, the YOP does not preclude vegetation clearing on an as-
needed basis to address immediate safety concerns. 

Table 6-1: Summary of Removal Methods and Acreage Affected 

Removal Method Upland (ac) Wetland (ac) Total (ac) 

On-Airport Property 

Logging, Leave Shrubs (LRh) 7.79 0 7.79 

Logging, Stump Treatment (LRt) 16.95 0 16.95 

Selective Logging (LRs) 4.50 0 4.50 

Selective Logging, Leave Shrubs (LRsh) 5.21 0 5.21 

Selective Logging, Vernal Pool (LRsv) 0 2.21 2.21 
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Sub-Total 34.45 2.21 36.66 

Within Easements 

Selective Landscape, Leave Shrubs (LSsh) 7.07 0 7.07 

Sub-Total 7.07 0 7.07 

Off-Airport Property 

Selective Landscape, Stump Treatment 
(LSst) 

9.38 0 9.38 

Landscape, Stump Treatment (LSt) 2.43 0 2.38 

Sub-Total 11.81 0 11.81 

Grand Total 53.33 2.21 55.54 

On Airport = 66%, Easements = 13%, Off-Airport = 21% 

6.2 YEARLY OPERATIONAL PLANS 

The YOP for the next 5 years is summarized in Table 6-2 and more specifically delineated in Tables 6-3 through 6-7 for 
each year to include the specific VMAs involved. Generally, the YOP is developed on the following principals and goals:  

• The Monthly Mowing (MM) of the safety areas, and the Annual Mowing (AM) areas are cut each year.  

• Logging removal of trees, according to the height zones and methods of the various VMAs in the Short Term Plan 
starts in 2023, and periodically thereafter to bring the airport into full VMP compliance. In stump treatment areas, 
following logging, the stumps will be ground to grade. The following year, herbicide treatments will be applied 
only to stumps which generate rapid growth and are in areas where this growth would result in frequent and 
intrusive mechanical maintenance. YOP years 1 through 3 will focus on areas within the Airport boundary fence. 

• Easements and/or clearing permissions for off-airport parcels in Chatham have not yet been sought, and no 
permits exist to cut these areas. It is assumed that some acquisition will be completed within the 5-year YOP with 
initial implementation in Year 5 or extending into the next 5-year YOP Update. 
 

Table 6-2: Summary of Proposed Five Year Yearly Operational Plan (YOP) 

Year Description of Area Treatment Approach 

1 Existing cleared 
airport areas 

• Monthly Mowing (MM) of In-Field and Safety Areas. 

• Annual Mowing (AM) of Non-Directional beacon area. 

• Begin easement acquisitions. 

• Permitting or short-term VMP Implementation  

2 Infield, and Safety Areas, 
Airport owned property 
on Runway 6 approach 
within boundary fence, 
including vernal pool area 

• Monthly Mowing (MM) of In-Field and Safety Areas. 

• Annual Mowing (AM) of peripheral areas fringing MM areas.   

• Initial cutting of Vernal Pool “v” areas (Phase 1). 

• VMP Implementation on airport owned properties on Runway 6 approach. 

• Stump treatment (herbicide spray and/or stump grinding) as described in VMP. 

• Seek additional avigation easements. 

3 Infield, and Safety Areas, 
All Airport owned 
property on Runway 24, 
Vernal Pool Area  

• Monthly Mowing (MM) of In-Field and Safety Areas. 

• Annual Mowing (AM) of peripheral areas fringing MM areas. 

• Herbicide treatment of stumps in “t” areas cut in Year 2 to allow MM.  

• Annual Mowing of areas cut in Year 2 as described in Long Term Plan.  

• VMP implementation on airport owned properties on Runway 24 approach. 

• Easement acquisition of other off-airport parcels. 
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4 Infield, and Safety 
Areas, Easements, 
Vernal Pool Area 

• Monthly Mowing (MM) of In-Field and Safety Areas. 

• Annual Mowing (AM) of peripheral areas fringing MM areas, this now includes 
mowable areas created in Years 2 and 3. 

• Herbicide treatment of stumps in “t” areas cut in Year 3 to allow MM. 

• Assessment of Vernal Pool Areas (v areas), and additional (Phase 2) cutting.  

• VMP implementation on off-Airport properties, as available. 

• Continue off-airport easement acquisition process.  

5 Infield, and Safety 
Areas, Easements, 
Vernal Pool Area 

• Monthly Mowing (MM) of In-Field and Safety Areas. 

• Annual Mowing (AM) of peripheral areas fringing MM areas. 

• VMP Implementation of any new off-airport easement obtained in Year 4.  

• Preparation and submission of YOP Update to Conservation Commission.  

6.2.1 Year 1—Easement Acquisitions and Annual Mowing Operations 

Table 6-3: Yearly Operation Plan – Year 1 

Treatment Type On-Airport Off-Airport Activity & Future 
Maintenance Notes VMA Area (ac) VMA Area (ac) 

Monthly Mowing MM 38.17   Monthly 

Annual Mowing AM 1   Annual 

Easement Acquisitions    11.81  

 
Based upon the 2018 obstruction analysis, the work to be performed in Year 1 will include the routine airport maintenance 
that is currently conducted, in addition to easement acquisition and permitting of the short term VMP implementation. 
The routine work on airport property totals 38.17 acres of monthly mowing of the existing grassland area (airfield) and 
approximately 1 acre of annual mowing in the grassland area around the nondirectional beacon at Runway 24 end. 

6.2.2 Year 2—Easement Acquisitions, Annual Mowing Operations, and Short Term VMP Implementation on RW 6 
Approach within Airport Fence 

Table 6-4: Yearly Operation Plan – Year 2* 

Treatment Type On-Airport Off-Airport Activity & Future 
Maintenance Notes VMA Area (ac) VMA Area (ac) 

Monthly Mowing MM 38.17   Monthly 

Annual Mowing AM 1   Annual 

Logging** 

6A-LRsv-1 0.63   

Logging with specialized 
treatment (stump, vernal 
pool, shrub) as identified. 

6B-LRt-1 0.78   

6C-LRt-1 2.96   

6F-LR-sh-1 0.20   

6G-LRsh-1 0.4   

Easement Acquisitions    11.81  
*work initiated in Year 2 may be completed in early Year 3. 
**only portions of VMAs within the Airport boundary fence will be addressed in Year 2, except for the vernal pool area.  

 
In addition to the existing annual mowing routines (AM and MM), the short term VMP implementation will commence for 
portions of on-Airport VMAs on the Runway 6 approach which are within the airport fence (labeled 6X-XX-1 on the short 
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term VMP) and within the vernal pool VMA, 6A-LRsv-1. Other portions of the Runway 6 VMAs outside of the fence are not 
included in Year 2.  

Within the vernal pool VMA, approximately 50% of the penetrations or potential penetrations will be removed during 
Year 2. The trees selected for removal will be relatively equally spaced around the pool. Additional tree removal will not 
occur until Year 4 or 5 of the YOP. Once a portion of the trees are removed, the additional light penetration will spur shrub 
growth. This shrub growth will provide necessary shade to the vernal pool without reaching the penetration height.  

As part of the Year 2 work, stump treatment will commence in areas depicted, this will require cutting stumps flush to 
allow the airport to mow in the future, and potentially late season follow-up herbicide treatment for stump regrowth. 
Typically, a localized herbicide foliar treatment provides good effectiveness for killing the stumps and preventing rapid 
regrowth. Many of the areas in the runway approach can be rough mowed, and accompanied with stump treatment, can 
be maintained via annual mowing going forward. Permitting is likely to be initiated in Year 1 for the initial cutting of the 
vernal pool VMA. If received, prior to Year 2, this work may be included in the Year 2 YOP. During this year, additional 
easements will be sought for cutting in Years 4 and 5. All VMAs managed in Year 2 will be monitored for regrowth and 
conformance with the standards established in the VMP and authorizing permits.  

6.2.3 Year 3—Easement Acquisitions, Annual Mowing Operations, Follow-up Management of Tree Removal Areas, and 
Short Term VMP Implementation on RW 24 Approach within Airport Fence 

Table 6-5: Yearly Operation Plan – Year 3* 

Treatment Type On-Airport Off-Airport Activity & Future 
Maintenance Notes VMA Area (ac) VMA Area (ac) 

Monthly Mowing MM 38.17   Monthly 

Annual Mowing AM 1   Annual 

Stump Herbicide Treatment 
6B-LRt-1 0.78   Herbicide treatment of 

stumps to allow future 
mowing 

6C-LRt-1 2.96 
  

Logging** 

24A-LRt-1 2.88   

Logging with specialized 
treatment (stump, vernal 
pool, shrub) as identified. 

24B-LRt-1 4.01   

24C-LRh-1 2.89   

24E-LRh-1 0.37   

24F-LRh-1 0.66   

Easement Acquisitions    11.81  
*work initiated in Year 3 may be completed in early Year 4. 
**only portions of VMAs within the Airport boundary fence will be addressed in Year 3. 

 
In addition to the annual mowing routines and follow-up treatment, if necessary, of the Year 2 VMA cuttings, new cuttings 
will be initiated for portions of on-Airport VMAs on the Runway 24 approach which are within the airport fence (labeled 
24X-XX-1). Portions of the Runway 24 VMAs outside of the fence are not included in Year 3.  

Follow-up cutting of some trees in the vernal pool may be required and will be subject to monitoring and approval from 
the Conservation Commission. Follow-up treatment of this area may not occur until Year 4. If herbicide treatment of the 
stump treatment areas did not occur in late season Year 2 YOP activities, it is proposed to occur in Year 3 to reduce future 
stump sprouts and convert these areas to Annual Mow maintenance. All VMAs managed in Year 2 will be monitored for 
regrowth and conformance with the standards established in the VMP and authorizing permits. Easements and permits 
will also be sought for short term VMP implementation off Airport.    
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6.2.4 Year 4—Easement Acquisitions, Annual Mowing Operations, Follow-up Management of Tree Removal areas, Short 
Term VMP Implementation on Runway 6 Approach Off-Airport 

Table 6-6: Yearly Operation Plan – Year 4* 

Treatment Type On-Airport Off-Airport** Activity & Future 
Maintenance Notes VMA Area (ac) VMA Area (ac) 

Monthly Mowing MM 38.17   Monthly 

Annual Mowing AM 4.74   
Annual (includes converted 
Year 2 areas) 

Stump Herbicide Treatment 
24A-LRt-1 2.88   Herbicide treatment of the 

stumps to allow future 
mowing 

24B-LRt-1 4.01   

Logging 

6A-LRsv-1 1.60   

Logging on Airport property 
outside the boundary fence or 
off-Airport where easements 
have been acquired 

6B-LRt-1 0.73   

6C-LRt-1 3.07   

6D-LRh-1 0.22   

6E-LRsh-1 0.38   

6F-LRsh-1 1.70   

6G-LRsh-1 1.71   

6H-LRsh-1 0.95   

6K-LRsh-1 0.41   

6M-LRsh-1 0.11   

Landscape Removal 

  6I-LSt-3 0.68 Tree removal where 
easements have been 
acquired 
 

  6J-LSt-3 1.67 

  6L-LSsh-2 2.86 

  6N-LSst-3 0.62 

Easement Acquisitions    <11.81 
Seek additional easements as 
needed 

*work initiated in Year 4 may be completed in early Year 5. 
**areas may be within areas of permission or may require easement acquisition and permitting. 

 
In addition to the previous maintenance and annual mowing routines, portions of areas logged in Year 2 and subsequently 
treated to remove stumps will begin being mowed annually as shown on the Long Term Management Plan (Appendix B). 
If herbicide treatment of the stump treatment areas on the Runway 24 Approach did not occur in late season Year 3 YOP 
activities, it is proposed to occur in Year 4 to reduce future stump sprouts and convert these areas to Annual Mow 
maintenance.  

In addition to monitoring and continuing to treat on-Airport VMAs within the fence, in Year 4 logging and landscape 
removal will begin on Runway 6 VMAs located off-Airport and portions of on-Airport VMAs outside the boundary fence. 
Only off-Airport property where easements and permits (if applicable) have been obtained will be managed. During this 
year, additional easements will be sought for any remaining off-airport property with penetrations needing removal under 
the short term VMP, permits will be sought for removal of these penetrations if required.  

Remaining penetrations or potential penetrations within the vernal pool VMA will be removed during Year 4. During 
removal, care will be taken to avoid the shrub layer. If necessary, only upper portions of trees may be removed to continue 
providing shade while protecting the approach surface. Further details will be documented in the appropriate permit and 
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in consultation with the Chatham Conservation Commission. All VMAs managed in Year 2 and 3 will be observed for 
regrowth and conformance with the standards established in the VMP and authorizing permits.  

6.2.5 Year 5—Annual Mowing Operations, Follow-up Management of Tree Removal Areas, Short Term VMP 
Implementation on Runway 24 Approach Off-Airport 

Table 6-7: Yearly Operation Plan – Year 51 

Treatment Type On-Airport Off-Airport2 Activity & Future 
Maintenance Notes VMA Area (ac) VMA Area (ac)3 

Monthly Mowing MM 38.17   Monthly 

Annual Mowing AM 11.63   
Annual (includes converted 
Year 2 and 3 areas) 

Stump Herbicide Treatment 
6B-LRt-1 0.73 6I-LSt-3  0.68 Herbicide treatment of the 

stumps cut in Year 4 6C-LRt-1 3.07 6J-LSt-3 1.64 

Logging 

24A-LRt-1 2.55   Logging on Airport property 
outside the boundary fence 
and off-Airport where 
easements have been 
acquired 

24E-LRh-1 2.16   

24F-LRh-1 1.49   

24G-LRs-1 4.03   

Landscape Removal 

  24H-LSst-3 0.45 
Tree removal where 
easements have been 
acquired 

  24I-LSsh-2 4.21 

  24J-LSst-3 3.98 

  24K-LSst-3 4.35 
1work initiated in Year 5 may be completed in early Year 6.  
2 areas may be within areas of permission or may require easement acquisition and permitting. 
3 Areas depend on what remains after cutting during Year 4 is completed, which includes total acreages of potential clearing. Year 5 will include areas 
not addressed in Year 4. 

 
In addition to the previous maintenance and annual mowing routines, portions of areas logged in Year 3 and subsequently 
treated to remove stumps will begin being mowed annually as shown on the Long Term Management Plan (Appendix B). 
If herbicide treatment of the stump treatment areas on the Runway 6 approach outside the Airport fence did not occur in 
late Year 4 YOP activities, it is proposed to occur in Year 5 to reduce future stump sprouts and convert these areas to 
Annual Mow maintenance. 

During Year 5, in addition to monitoring and continuing to treat previously-addressed VMAs, logging and landscape 
removal will begin on Runway 24 VMAs located off-Airport and portions of on-Airport VMAs outside the boundary fence. 
Only off-Airport property where easements and permits (if applicable) have been obtained will be managed. During this 
year, additional easements will be sought for any remaining off-airport property with penetrations needing removal under 
the short term VMP. All VMAs managed in Years 3 and 4 will be observed for regrowth and conformance with the 
standards established in the VMP and authorizing permits. 

6.3 PRELIMINARY COST ESTIMATE 

The costs associated with the implementation of the VMP at Chatham Municipal Airport can be broken down into four 
categories: design and permitting, mechanical clearing costs, herbicide treatment, and environmental and construction 
monitoring. These costs are planning estimates only and should be reviewed and refined prior to the implementation of 
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each YOP. The yearly YOP breakdown is dependent on funding. If sufficient funding is available, work from the next 
consecutive year may be completed early. 

Based upon past bid prices for vegetation removal at other public use airports in Massachusetts, preliminary costs were 
estimated for logging, stump treatment, and landscape removal techniques. These estimates only reflect removal effort 
and do not include permitting, design, or construction administration and oversight. Environmental constraints, site 
conditions and regulatory restrictions can lead to significantly higher costs depending upon the site. Table 6-8 summarizes 
the acreages for short-term vegetation management with the cost estimates of clearing type per acre. The costs have 
been adjusted based on the areas to account for potential mobilization costs, (i.e., a smaller area may have a higher cost 
per acre since the mobilization cost is relatively constant). Table 6-9 summarizes the cost associated with the YOPs. 

Table 6-8: Short-Term Maintenance of Vegetation on Airport Property Costs 

Year Maintenance Item 
Cost Estimate 

per Acre1 
On Airport 

(ac) 
Off Airport 

(ac) 
Total (ac) 

2022 
Annual Mow - 1 - 1 

Monthly Mow - 38.17 - 38.17 

2021 

Annual Mowing - 1 - 1 

Monthly Mowing - 38.17 - 38.17 

Logging $4,500/ac 4.34 - 4.34 

Vernal Pool Tree Removal $9,000/ac 0.63 - 0.63 

2024 

Annual Mowing - 1 - 1 

Monthly Mowing  - 38.17 - 38.17 

Herbicide Treatment of Stumps $1,500/ac 3.74 - 3.74 

Logging $4,500/ac 10.81 - 10.81 

2025 

Annual Mowing - 4.74 - 4.74 

Monthly Mowing - 38.17 - 38.17 

Herbicide Treatment of Stumps $1,500/ac 6.89  6.89 

Logging $5,000/ac 9.17 0.11 9.28 

Landscape Tree Removal  $5,100/ac - 5.83 5.83 

Vernal Pool Tree Removal $9,000/ac 1.60 - 1.60 

2026 

Annual Mowing - 11.63 - 11.63 

Monthly Mowing - 38.17 - 38.17 

Herbicide Treatment of Stumps $1,500/ac 3.8 2.32 6.12 

Logging $5,000/ac 10.23 - 10.23 

Landscape Tree Removal $5,100/ac - 12.99 12.99 
1 These are estimates and should not be used to scope projects. 

 

Table 6-9” Approximate Cost Estimates for Yearly Operational Plan Implementation1  

Year 
Logging 

Removal 
Landscape 
Removal 

Stump 
Treatment 

Vernal Pool 
Tree Removal 

Yearly Totals 

Year 1 - - - - - 

Year 2 $19,530 - - $5,670 $25,200 

Year 3 $48,645 - $5,610 - $54,255 

Year 4 $46,400 $29,733 $10,335 $14,400 $100,868 

Year 5 $51,150 $66,249 $9,180 - $126,579 

Total $165,725 $95,982 $25,125 $20,070 $306,902 
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1 Costs associated with obtaining additional easements and associated mitigation measures are not included. Annual per acre costs from Year 1 

to Year 5 are not adjusted for inflation. 

 
Additional construction administration costs will occur throughout the duration of the VMP. These costs will vary 
depending upon the project duration and the complexity of the removal activities and include project and construction 
administration, bidding, and the presence of an environmental monitor and/or resident engineer on site during the 
construction process.  

6.4 REGULATORY CONSIDERATIONS 

Compliance with FAA and State regulations requires the implementation of the VMP to maintain protected airspace free 
from obstructions. To comply with these safety regulations, 43.73 acres within current Airport-owned or easement 
property must continue to be managed. In addition, 11.81 acres outside of Airport-owned property has vegetative 
penetrations into PZs and will require management.  

The following discussion of required regulatory considerations specifically addresses vegetation management activities 
and permitting approvals required for work that will occur on Airport-owned property. Activities off Airport will require 
similar regulatory consideration but require the collection of additional field information and separate filing for review 
and approval.  

6.4.1 MA Wetlands Protection Act 

The Wetlands Protection Act (WPA) regulations (310 CMR 10.00) administer the Massachusetts Wetlands Protection Act 
(M.G.L. c. 131, §40), which controls VMP activities in and near wetlands. Portions of the vegetation management activities 
proposed at the Airport are regulated under the Limited Project provisions of the WPA. No WPA permitting for VMP 
activities has occurred at the Airport to date. 

Under the WPA, the Limited Project provision of the regulations is designed to provide the issuing authority with the 
discretion to allow certain work to proceed although the work may not meet the performance standards set forth in the 
regulations. In addition to airport vegetation removal projects, examples of other activities which have limited project 
provisions under the WPA include maintenance of beaches and boat launching ramps, the development of public water 
supply wells or wellfields, the closure of landfills, and work on land used primarily for raising cranberries. Without the 
Limited Project provision, airport vegetation management activities conducted by the MassDOT Aeronautics Division 
would not be subject to regulation by local conservation commissions, but instead would be regulated by the MADEP 
under the Variance process. The Limited Project provision empowers local conservation commissions with the ability to 
impose conditions on vegetation management activities in wetlands at public use airports within their communities.  

An airport vegetation removal project may be included in the Limited Project provision (310 CMR 10.53(3)(n)) if it meets 
the following criteria: 

• the project is undertaken in order to comply with Federal or State regulations, advisories or orders regarding 
navigable or other airspace which must remain free of obstruction; 

• the airport is managed by the Massachusetts Port Authority or subject to State certification by MassDOT 
Aeronautics; 

• the need for compliance with State and Federal regulations, advisories or orders regarding navigable or 
other airspace which must remain free of obstruction is certified by MassDOT Aeronautics; 

• the project does not include the construction of new airport facilities or the expansion or relocation of 
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existing airport uses; 

• Notices of Intent (NOIs) filed for the project contain a variety of information including the following: 
o delineation of the vegetation requiring removal 
o delineation of affected resource areas 
o identification of proposed removal methods and analysis of alternatives 
o quantification of likely impacts to wildlife habitat and water quality 
o evaluation of mitigation measures 
o presentation of a 5-year vegetation management plan; 
o when a project requires NOI filing in more than one municipality, the NOI filed in each municipality 

must describe total impacts to resource areas in the entire project area; 

• copies of the NOI for the project must also be filed with the Massachusetts Department of Food and 
Agriculture, the Massachusetts Historical Commission, the Massachusetts Department of Environmental 
Management, and the Massachusetts Department of Environmental Protection; and, 

• the project shall be designed, constructed implemented, operated, and maintained to avoid or minimize 
impacts to resource areas and to meet a variety of standards relative to issues such as temporary alterations 
of soils and topography, hydrology, the implementation of best management practices, working conditions, 
and the disposal of vegetation. 
 

Based upon this VMP, we anticipate that the Airport would qualify for Limited Project Status. 

In total, the short-term VMAS comprise 55.54± acres, of which 36.66 acres is on Airport property, 7.07 acres± is within 
easement areas, and 11.81± acres have no easement or agreement permitting the Airport to manage vegetation. The only 
delineated wetland within the VMA is the vernal pool. The VMA comprising the vernal pool and its associated 100-foot 
buffer zone is within Airport property and comprises 2.21± acres. 

As part of this VMP, wetland resources off airport property have only been approximated within the proposed VMAs. 
Should easements be acquired, wetland delineation and a permit application to the Chatham Conservation Commissions 
will be a necessary first step in new vegetation management.  

6.4.2 Massachusetts Natural Heritage and Endangered Species Program (NHESP) Approval 

Activities that can affect State-listed rare species are regulated under the MA Endangered Species Act (MESA; M.G.L.c. 
131A) and regulations (321 CMR 10.00). There are identified areas of rare or endangered species on the southeast side of 
the Airport, within proposed VMAs.  

6.4.3 Massachusetts Department of Food and Agriculture (DFA) Right-of-Way Compliance 

Herbicide application in Massachusetts is regulated by the DFA, which has established procedural and safety guidelines 
for herbicide applicators and application guidelines to limit impacts to natural resources. Although no formal permit or 
approval from DFA is required, the Airport will comply with DFA rules and regulations regarding the use and application 
of herbicides.  

6.4.4 Massachusetts Historical Commission (MHC) Review 

The disturbance of soils within or adjacent to historic or archaeological resources requires approval by the MHC. Based 
upon preliminary research, historical, architectural, archaeological, or cultural resources should not be affected by the 
VMP provided there is no stump removal or grubbing that would disturb soil. Stump grinding to existing grade provides a 
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method which allows conversion of the land to a mow-able condition without disturbance of soil or raising historical and 
archaeological concerns.  

6.4.5 Permit from the Army Corps of Engineers under Section 404 of the Clean Water Act and Attendant Section 401 
Water Quality Certification 

Vegetation removal of the type typically done at public use airports does not involve fill or surface disturbance in wetlands. 
The VMP implementation would be considered a General Permit 8 under the Section 404/401 program as it is 
implemented in Massachusetts and does not require any individual filing with the Corps. However, the Corps requires the 
following to avoid submission of an individual 404 permit for VMP work: 

• no mechanized moving of soil; 

• no stumping of trees in wetlands; 

• no building of roads in wetlands;  

• keeping heavy ends of trees off the ground when winching trees out of wetlands; and 

• Limiting work to outside the vernal pool boundary. 
 

The recommended removal methods will accommodate the requirements prescribed by the Corps. Consequently, it is not 
anticipated that a formal filing with the Corps will be required.  

6.5 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES ASSOCIATED WITH YEARLY OPERATIONAL PLAN 
IMPLEMENTATION 

As described in Section 5, the Airport VMP for on-airport lands will directly affect the vernal pool and its associated buffer 
zone (2.21 acres±). There are additional, more typical concerns associated with soil erosion, water quality, and wildlife 
habitat in general. The following section contains a discussion of the potential impacts and mitigation measures to soils, 
vegetation, wildlife habitat, and water quality that may occur from implementation of the VMP. Protection of these 
parameters is of primary importance. If properly implemented, mitigation measures may avoid long-term impacts to these 
environmental parameters within the protected resources.  

6.5.1 Wetland Mitigation 

Wetland Alteration: Vegetation removal methods will impact the wetland resources through the change in canopy 
conservation, the alterations will not result in the loss of wetland area. As a requirement of typical wetland permits for 
VMP implementation, the project environmental scientist typically works directly with the contractor as part of the permit 
conditions to help minimize habitat disturbance.  

Soils Disturbance: The selected methods of vegetation removal, including the timing of removal and limited use of 
machinery, are designed to provide a high level of protection of the soils and a correspondingly low potential for 
sedimentation into wetland resources. Two aspects of this VMP may have the potential to cause soil erosion: the use of 
heavy machinery, and the exposure of soils in some VMAs to direct precipitation by the removal of the canopy and shrub 
layers. The proposed mitigation of these potential erosion impacts shall include a combination of construction 
methodology, construction specifications, erosion control barriers, construction timing, monitoring, and some 
revegetation. In addition, heavy equipment will not be used within the vernal pool.  

Within the vernal pool, work is limited to hand work method, except where feller-buncher equipment can “reach” into 
the wetlands from the adjoining uplands to cut and remove individual trees without damage to the wetlands. As previously 
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discussed, slash and logs to some extent can enhance wetland wildlife habitat characteristics, but in excess can be viewed 
as a temporary impact. Therefore, the choice between the different methods is often at the discretion of the regulatory 
agent and wetland scientist based upon perspective and/or site-specific conditions.  

The construction specifications, which will be included in the work contract, will direct the contractor to repair soils 
disturbed by machinery by restoring each area to grade, and then covering the area with seed and/or mulch. On slopes, 
an erosion control barrier will be included in the mitigation as directed by the on-site inspector. Other specifications will 
include staging areas, log removal methods, slash maintenance and a detail of areas to be avoided with machinery. There 
will be a general soil erosion specification authorizing the on-site inspector to direct the contractor to repair damaged 
areas on a case-by-case basis. 

The placement of erosion control barriers will be determined by the on-site inspector on an as-needed basis. It is difficult 
to assess exactly which areas will need the barriers due to certain unknowns including the exact track the clearing 
machines will use, the reaction of the soils to the weight of the machines, and which slopes will need to be traversed by 
machines. Due to these unknowns, an item in the bid documents will state that the use and placement of erosion control 
barriers will be directed by the on-site inspector and shall include all areas which may be subject to either direct 
precipitation and/or surface flow during severe storm events. A detail of the correct installation of haybale and silt fence 
barriers, as well as depicted locations of erosion and sedimentation controls along defined haul roads and staging areas, 
will be included in the contract plans and documents. Based on previous vegetation removal projects conducted by the 
MassDOT Aeronautics Division, in many areas erosion control measures are often unnecessary because little soil is 
disturbed, as is typical for standard forestry work.  

Construction timing is perhaps the most important tool in controlling the disturbance of soils during the implementation 
of the VMP. The removal of vegetation when the soil is frozen, relatively dry, or otherwise stable will significantly reduce 
the potential for widespread soil disturbance. The bid documents and/or the Order of Conditions and Variance will 
emphasize that suitable soil conditions are required for vegetation removal in wetland areas.  

The monitoring of the project by an engineer/environmental scientist who is responsible for the correct implementation 
of the plan and the Orders of Conditions is an important feature of the project. This individual (or team) will be authorized 
to request the contractor to repair soils, install erosion control measures, use specific access routes, avoid sensitive areas, 
and comply with the construction specifications and applicable permits.  

Revegetation: Revegetation is an additional mitigation measure that can be used to ensure the control of erosion due to 
the project activities. The GEIR includes several forms of revegetation ranging from seeding to planting of specific low-
growing shrubs that are not likely to penetrate protected air space. Because the clearing method to be implemented on 
the Airport is logging, revegetation of wetland areas will be largely unnecessary since this technique leaves the existing 
understory intact. The natural regrowth of trees is usually more vigorous than seed growth. Therefore, the VMP proposes 
no specific revegetation activities, but does recommend control of invasive species to limit their incursion and competition 
with the regrowth of native, endemic species.  

6.5.2 Wildlife Habitat Mitigation 

Habitat Alteration: Because the management of certain VMAs will result in a significant change in the plant community, 
the GEIR has placed particular emphasis on the potential effect of vegetation management on wildlife habitat. There is a 
direct correlation between plant community structure (species diversity, density, size, and interspersion) and the use of 
an area as habitat by most wildlife species. Food sources, such as red maple seeds may be eliminated, and replaced by a 
higher density of shrub forage due to increased light penetration and subsequent higher shrub density. Where the upper 
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shrub layer is to be removed, the forage base may change from seeds and berries to insects. Nesting sites will also be 
impacted as canopy nesting habitat will be reduced or eliminated. Shrub and ground nesters may find an increase in 
suitable habitat.  

The tree clearing operations proposed under the VMP have some potential positive effects on wildlife. Maintained early 
successional areas (old field communities) have become scarce in recent years, resulting in a documented decrease in 
certain wildlife species. Many of these species are shrubland specialists, which are becoming increasingly uncommon and 
rare. The change in habitat afforded by this project will result in an increase in this habitat type, at the expense of habitat 
that is relatively common in the area (forested upland). For those VMAs where a significant change in the plant community 
structure is to occur, similar habitat exists immediately adjacent to the VMA. If these adjacent areas are already at the 
carrying capacity for the individual species, the impact will be a decrease in the number of individuals, as opposed to the 
loss of the species from the area. Overall, a change in habitat types will occur due to the project. A positive effect of this 
change is an increase in habitat types that are less common in the area.  

Vernal Pools: Because of the sensitivity of vernal pool and their supporting upland habitats, a special VMA subcategory 
has been established to add additional protections to this resource from tree removal activities. The biggest concern in 
removal of vegetation around the vernal pool is direct impact to the pool and upland habitats from the physical removal 
process. During the permitting process, mitigation measures are typically stipulated in the tree removal methodologies in 
these VMAs to lessen both direct and secondary impacts. A potentially important secondary impact from tree removal in 
these areas is the change in light regime to the pool below. To mitigate this, a phased approach to the tree removal in and 
around the vernal pool habitat can be implemented with an initial cutting that removes the tallest trees but leaves several 
trees of lesser height to provide shade cover and time between phases to allow for the understory to respond with 
increased growth and provide shade to the pool. Final removal of vegetative penetrations of the height zones can be 
performed later after lower growth has increased and can provide shade, thus lessening the change of an excessive abrupt 
change in the light regime for the pool.  

Water Quality: To protect other water resources (e.g., ponds, streams, etc.), sedimentation and erosion controls will be 
placed upgradient of these resource areas if erosion or sedimentation is likely to occur. These controls trap sediment 
before it enters the resource area.  

Glyphosate herbicides for foliar treatment have been proposed for use limited solely to treatment of stump sprouts during 
some years of the YOP and only in those areas where rapid regrowth from stumps would be problematic for vegetation 
maintenance. Glyphosate is not included on the Groundwater Protection List, which is a list of pesticide active ingredients 
that could potentially impact groundwater due to their chemical characteristics and toxicological profile 
(http://www.mass.gov/eea/agencies/agr/pesticides/groundwater-protection-list.html accessed 2021). Since glyphosate 
herbicides do not persist in the environment, instead they adhere to soil particles, they do not contaminate surface water 
through run-off or groundwater supplies through infiltration. The specified herbicides have low toxicity to wildlife and are 
biodegradable. There will be no herbicide use within 100 feet of a dwelling, in accordance with Massachusetts state laws 
and regulations. The Town of Chatham Board of Selectmen passed a voluntary ban on the use of glyphosate on Town-
owned property in 2018. The Airport should consider alternative vegetation management techniques and herbicide 
compounds prior to specifying glyphosate application. If glyphosate is the selected herbicide, contract specifications 
should include best management practices. 

6.6 PUBLIC PARTICIPATION PLAN 

A Public Participation Plan is available as part of the VMP development and permitting with public meetings associated 
with wetland permitting and monthly Airport Commission meetings. 

http://www.mass.gov/eea/agencies/agr/pesticides/groundwater-protection-list.html
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Public Review of VMP: The Draft VMP will be made available for public review and comment in Chatham. A notice of the 
report availability will be announced in The Environmental Monitor and a newspaper that services the Chatham area.  

Public Meetings: The VMP will require new permitting under the WPA and associated with that process is at least one 
public meeting where the project’s potential wetland impacts are discussed. Comments on the VMP throughout this public 
process will be considered in the development of the Final VMP. 

7.0 RECOMMENDATION AND CONCLUSIONS 

7.1 RECOMMENDATIONS 

The VMP and YOPs guide the progress and implementation of vegetation removal at the Airport. Additional 
recommendations relevant to implementation were identified: 

• A continuing long-term commitment to vegetation management is required. The scheduled removal activities 
minimize the need for repeated large-scale removal projects by allowing more frequent, small-scale activities 
and/or maintenance to maintain the PZ free from obstructions. If the small-scale routine maintenance is not 
performed, the need for more frequent, large-scale clearing projects will eventually occur. Airport operational 
budgeting should continue to include allocation of funds for vegetation management maintenance as possible. 
Should additional equipment be necessary, i.e., for areas of rough mowing, continued efforts to obtain equipment 
through grants may be needed.  

• More than 22% of the obstructions are outside either airport-owned property or property with current avigation 
easements. The Airport should endeavor to obtain permission to remove vegetative obstructions on these 
properties. Where permission is not granted, the Airport should pursue avigation easements to enhance safe 
operation of the Airport. 

• The cutting proposed within the vernal pool VMA will require the filing of a Notice of Intent (NOI) with the 
Chatham Conservation Commission (Commission). The Commission will have the opportunity to provide input and 
specify permit conditions during the permitting process. The VMP and the NOI specify a phased tree removal 
approach in the area around the vernal pool to limit light penetrations which could lead to increased water 
temperatures within the pool.  

7.2 CONCLUSIONS 

This VMP includes both a comprehensive approach to long-term management of the vegetation near the Airport and a 
more specific five-year implementation strategy, prioritizing the removal of vegetation that currently penetrates 
protected airspace and preventing future penetrations. The identification of the PZs and an obstruction analysis were 
completed in 2018 by Gale. Based upon the obstruction analysis, a total of 55.49± acres require action. Of this, 43.73± 
acres are located on-airport property or under an easement, and 11.81± acres are off-airport where no avigation easement 
is held. At this time, vegetation management for areas outside of airport-owned property or current avigation easements 
is proposed where property owners grant permission. The process of obtaining easements will be undertaken as part of 
the VMPs, YOPs and airport master planning process. As a comprehensive plan, the VMP considers both on- and off-airport 
clearing.  

Environmental constraints include the vernal pool within the Airport, and additional protected areas which may project a 
Buffer Zone onto VMAs. These elements were identified in the planning stage and accounted for in the formulation of the 
VMAs and the selection of removal methodologies. These environmental concerns will need to be addressed in 
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coordination with the Chatham Conservation Commission and MA Department of Environmental Protection through the 
obtainment of an Order of Conditions. Land ownership can also be a major potential constraint associated with vegetation 
management outside of airport-owned property. Master planning activities addressing the status and need for additional 
avigation easements will largely define the extent and scope of vegetation management in areas outside of Airport 
property. 

8.0 VEGETATION MANAGEMENT PLAN PREPARER INFORMATION 

The team assembled for this project consisted of: 

• Gale, Inc. (Gale) and 

• GZA GeoEnvironmental, Inc. (GZA). 
 
Gale, Inc: Gale Associates Inc., with its expertise in aviation engineering and planning, was the prime consultant, 
responsible for overall project organization and management of the Chatham Municipal Airport Vegetation Management 
Plan.  Gale provided aviation engineering services for the preparation of the Vegetation Management Plan, relative to the 
Part 77 surface analyses and document development. 

GZA GeoEnvironmental, Inc.:  GZA GeoEnvironmental, Inc. (GZA) performed the environmental science and 
civil/engineering support services required for the VMP preparation, including wetland delineation (State and Federal), 
assessment, impact mitigation, vegetation management, permitting, biological surveying, and AutoCAD/GIS plan 
development.  GZA's areas of expertise include botany, wildlife ecology, soil science, hydrology, and civil engineering.   
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9.0 AIRSPACE OBSTRUCTION CERTIFICATION 
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Certification Page  
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Appendix E 

Listing of Public Comments 



 

Chatham Municipal Airport 

 

Draft Environmental Assessment (EA) 

 

Correspondence Submitted 

 

During Public Comment Period 

 

May 20, 2021 – July 6, 2021 



























































































































































































































































































































































Reformatted Photos for Thomas Jones email – 7/6/21 11:34 PM (would not print/export as submitted) 

 

This is the plane that flew over my neighbors house. 



 

You could barely see the water tower from the airport the day the Pilatus flew into CQX during poor weather conditions. 

 

 



 

This is the water tower on a clear day contrasted to the photograph above. 
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Terry Whalen

From: Liz and Andrew CUNNIFF <lacunniff@comcast.net>
Sent: Wednesday, July 07, 2021 9:58 AM
To: Airport Commission
Subject: Proposed Changes to Chatham Municipal Airport - Environmental Assessment resident 

comments

As residents of 404 Old Queen Anne Road Chatham we are educated on the proposed airport expansion plans and 
associated environmental report are firmly opposed to the these proposed plans to change our airport. We are against 
for many reasons especially  those related to negative environmental  impacts. We do not want increased fuel on site 
harming our ecosystem and poisoning the ground water. We do not want increased air traffic disturbing the peace and 
poisoning our air. We do not want beautiful trees and wildlife cut back. We do not want our property deeds unjustly 
tainted with avigation easements.  The plan is unjust, unsafe and wrong. Chatham is a beautiful place. Don’t ruin it. Keep 
our airport small and quaint and don’t let corruption and greed creep in. 
Thank you for your time, 
Elizabeth and Andrew Cunniff  
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