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1. INTRODUCTION AND BACKGROUND 
 
The Provincetown Airport Commission recently filed an Environmental Notification Form (ENF) under 
the Massachusetts Environmental Policy Act (M.G.L. c. 30 §§ 61 through 62H, inclusive, or MEPA).  
The ENF was based on the Provincetown Municipal Airport’s 2005 Master Plan.  The Master Plan was 
the initial step toward developing a Capital Improvement Project (CIP) program for the Airport facilities.  
An integral component of this planning process involves identifying the existing conditions and facility 
needs, while also identifying various alternatives to meeting those needs.  The various improvement 
projects, as well as alternative project footprints, were outlined in the ENF. 
 
The surveyed wetlands presented in the ENF were supplemented with available DEP wetlands data from 
MassGIS.  The Certificate of the Secretary of the Executive Office of Environmental Affairs (EOEA) on 
the ENF (EOEA No.13789; May 26, 2006) specifically requested that the Airport definitively quantify the 
potential impacts for each of the proposed projects and the alternative footprints, which necessitated 
additional field surveys.  As a result, additional wetland delineations have been completed since the ENF. 
 
Wetland resource areas, including isolated and bordering vegetated wetlands that are protected and 
regulated under the Massachusetts Wetlands Protection Act (M.G.L. Ch. 131 § 40), its implementing 
Regulations (310 CMR 10.00), the Federal Clean Water Act (33 U.S.C. 1251, et seq.), the Town of 
Provincetown Wetlands Protection Bylaw (Chapter 12 of the Provincetown General Bylaws), and/or the 
Cape Cod Commission (CCC) Regional Policy Plan (RPP), were reviewed and approved by the 
Provincetown Conservation Commission under an Order of Resource Area Delineation (“Order”) issued 
January 25, 2007.  Figure 6 depicts the approved wetland areas. 
 
Identification and delineation of all wetland areas is important to future permitting, thus additional 
wetland areas were identified and delineated within the Airport lease area that extend beyond the 
jurisdiction of State and local statutes due to their diminutive size.  While shown on the existing 
conditions plans and discussed in the following narrative, the Airport Commission did not specifically 
seek State or local approval of those wetland boundaries.  For clarification, these small isolated areas are 
identified in the table of Wetland Resource Areas at the end of this narrative.  Please note that only those 
wetlands that occur within or near the various CIP footprints (and alternatives) have been delineated. 
 
Additionally, the Army Corps of Engineers (ACOE), who participated in the site walk for the 
Abbreviated Notice of Resource Area Delineation (ANRAD), issued a separate Preliminary Jurisdictional 
Determination (NAE-2006-4281) indicating that “there appear to be ‘waters of the United States’ and/or 
‘navigable waters of the United States’ on the project site,” which would be regulated under the federal 
Clean Water Act. 
 
A summary of all wetland resource areas delineated at the Airport is provided below, including a general 
site description, a general regulatory overview, broad descriptions of the various types of wetland 
resource areas encountered, a discussion of field methodologies, and a description of each wetland area 
encountered within or near any identified CIP project footprint.  This Summary of Wetland Resource 
Areas report incorporates all information previously reported in the Wetland Resource Area Report (HW, 
October 2005) referenced in the ENF, as well as the information presented in the ANRAD report (HW, 
December 2006) that was submitted to the Provincetown Conservation Commission and the 
Massachusetts Department of Environmental Protection (DEP). 
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2. GENERAL SITE CHARACTERISTICS 
 
The Airport is situated within the bounds of the Cape Cod National Seashore (CCNS), occupying 
approximately 322 acres of land (Figures 1 and 2).  Race Point Road and the Coast Guard Station at Race 
Point are located to the immediate northeast.  Areas within the Airport lease area that are maintained for 
Airport operations include a terminal and other buildings, a paved runway and taxiways, auto parking, 
and navigation equipment.  Additional areas are mowed to maintain various aviation safety areas and 
navigational surfaces.  In general, the areas at the Airport that are not actively maintained as part of 
Airport operations are either wetland/palustrine habitats or coastal dune habitats. 
 
The Airport contains diverse wetland resource areas, including isolated freshwater wetland areas, 
Bordering Vegetated Wetlands (BVW), salt marsh, and a coastal dune system.  Portions of the Airport are 
located in the coastal floodzone.  Wetland habitats present typically demonstrate physical and biological 
characteristics of a Coastal Interdunal Marsh/Swale, as described in the Classification of the Natural 
Communities of Massachusetts (Swain and Kearsley, 2001; “the Classification”).  Dune habitats observed 
at the Airport can be classified as either Maritime Dune, Maritime Shrubland, or Maritime Pitch Pine on 
Dunes as described in the Classification depending on their individual characteristics.  
 
3. REGULATORY OVERVIEW 
 
Wetland Resource Areas found within the Airport lease area are subject to jurisdiction pursuant to the 
Massachusetts Wetlands Protection Act, the Federal Clean Water Act, the Provincetown Wetlands 
Protection Bylaw, and the CCC RPP and implementing regulations.  Any activity proposed within a 
jurisdictional wetland or within 100 feet of certain wetland areas will require review and permitting by 
Federal, State, regional, and/or local regulatory authorities.  A brief description of the jurisdictional 
definitions is provided below.  Specific descriptions of individual wetland resource areas are provided in 
the following section. 
 
3.1 Freshwater Wetlands 
 
3.1.1 Bordering Vegetated Wetland 
 
BVWs are defined under Massachusetts Wetlands Protection Act Regulations at 310 CMR 10.55(2)(a) as 
“freshwater wetlands that border on creeks, rivers, streams, ponds and lakes.  The types of freshwater 
wetlands are wet meadows, marshes, swamps and bogs.  Bordering Vegetated Wetlands are areas where 
the soils are saturated and/or inundated such that they support a predominance of wetland indicator 
plants.  The boundary of Bordering Vegetated Wetland is defined at 310 CMR 10.55 (2)(c) as the line 
within which 50% or more of the vegetational community consists of wetland indicator plants and 
saturated or inundated conditions exist.”  Freshwater wetlands meeting this definition are also regulated 
as waters of the United States under Section 404 of the Federal Clean Water Act (see below), and as 
freshwater wetlands under the Provincetown Wetlands Protection Bylaw (Chapter 12). 
 
3.1.2 Isolated Vegetated Wetlands 
 
Isolated Vegetated Wetlands are regulated under Section 404 of the Federal Clean Water Act, as well as 
under the Provincetown Wetlands Protection Bylaw and the CCC RPP. 
 
Freshwater wetlands are defined by the Army Corps of Engineers (Federal Register 1982) and the U.S. 
Environmental Protection Agency (Federal Register 1980) as “those areas that are inundated or 
saturated by surface or ground water at a frequency and duration sufficient to support, and that under 
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normal circumstances so support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions.  Wetlands generally include swamps, marshes, bogs, and similar areas.”  
 
Chapter 12 of the Provincetown General Bylaws regulates Isolated Vegetated Wetlands, defined as “any 
area where surface or ground water or ice at or near the surface of the ground and greater than 500 
square ft. which supports a plant community (cover) comprised of 50% or greater of wetland species, or 
which in the judgment of the Commission supports a significant community of wetland vegetation.” 
 
Vegetated Wetlands:  A Vegetated Wetland is defined by the Provincetown Conservation Commission 
Bylaws as “any area of at least 300 square feet where surface or groundwater, or ice, at or near the 
surface of the ground support a plant community dominated (at least 50 percent) by wetland species or 
have created hydric soils.”  The local wetlands bylaw specifically defines bogs and marshes as follows. 

 
• Bog:  A Bog is defined by the Provincetown Conservation Commission Bylaw as “a freshwater 

wetland characterized by peat accumulation usually dominated by moss.  Receives only direct 
precipitation; characterized by acid water, low alkalinity, and low nutrients.” 

 
• Marsh:  A Marsh is defined by the Provincetown Conservation Commission Bylaw as “a freshwater 

or coastal wetland permanently or periodically inundated characterized by nutrient-rich water.” 
 

Unvegetated Wetlands:  An Unvegetated Wetland is defined by the Provincetown Conservation 
Commission Bylaw as “coastal areas, such as flats and unvegetated intertidal areas; coastal and 
freshwater beaches, dunes, and banks; and land subject to flooding.  Also, inland areas subject to 
flooding which do not support wetland vegetation or contain hydric soils, but which store at least 1/8 
acre feet of water to an average depth of six inches at least once a year, or the statistical equivalent, and 
land areas two feet or less vertically above the high water mark of any lake or pond defined by Chapter 
12 of the General By-Laws of Provincetown; regulations promulgated by the Provincetown Conservation 
Commission or 310 CMR.  Does not include swimming pools, artificially lined ponds or pools, 
wastewater lagoons, or stormwater runoff basins, the construction of which may be regulated but do not 
themselves constitute regulated areas.” 
 
The CCC RPP regulates impacts to all wetlands greater than 500 square feet whether they border water 
bodies or not, as well as the associated 100-foot buffer zone. 
 
3.1.3 Isolated Land Subject to Flooding 
 
Isolated wetlands are regulated under the Massachusetts Wetlands Protection Act only if they meet a 
volumetric criteria as specified under the Regulations at 310 CMR 10.57(2)(b).  Isolated Land Subject to 
Flooding (ILSF) is defined at 310 CMR 10.57(2)(b)1 as “an isolated depression or closed basin without 
an inlet or an outlet.  It is an area which at least once a year confines standing water to a volume of at 
least ¼ acre-feet and to an average depth of at least six inches.”  Chapter 12 also regulates ILSF under 
the definition of “Unvegetated Wetlands” (see above). 
 
3.2 Coastal Resource Areas 
 
3.2.1 Coastal Flood Zone 
 
Land Subject to Coastal Storm Flowage (LSCSF) is defined in the Massachusetts Wetlands Protection 
Act Regulations at 310 CMR 10.04 as “land subject to any inundation caused by coastal storms up to and 
including that caused by the 100-year storm, surge of record or storm of record, which ever is greater.” 
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The Airport is situated within a low-lying area between parallel dune ridges.  According to the Federal 
Emergency Management Agency (FEMA) Flood Insurance Rate Map (Community Panel 255218 00001 
C), this low area is within the 100-year flood zone (Zone A2, elevation 10 feet above sea level, and Zone 
A4, elevation 11 feet above sea level; shown as zone AE on Figure 3).  The Airport facility and the 
immediate surrounding area are therefore located within LSCSF, a jurisdictional resource area under the 
Massachusetts Wetlands Protection Act and the local wetlands bylaw.  Small pockets of Flood Zone B 
(X500; Areas between the 100-year flood and the 500-year flood) are located within the A flood zone.  
The extreme tip of the runway approach lights is located within the velocity Zone V4 (VE, elevation 13 
feet above sea level).  The surrounding elevated dune system is located within areas of minimal flooding.  
The 100-year flood zone includes flood zones A and V, but not B or C. 
 
3.2.2 Coastal Dune and Barrier Beach 
 
Coastal Dune is defined in the Massachusetts Wetlands Protection Act Regulations at 310 CMR 10.28(2) 
as “any natural hill, mound or ridge of sediment landward of a coastal beach deposited by wind action or 
storm overwash.  Coastal dune also means sediment deposited by artificial means and serving the 
purpose of storm damage prevention or flood control.” 
 
The Massachusetts Wetlands Protection Act Regulations at 310 CMR 10.29 defines Barrier Beach as “a 
narrow low-lying strip of land generally consisting of coastal beaches and coastal dunes extending 
roughly parallel to the trend of the coast.  A barrier beach is separated from the mainland by a narrow 
body of fresh, brackish, or saline water or a marsh system.” 
 
The coastal dune habitats located to the north and northwest of the Airport occur within the boundaries of 
the Race Point barrier beach system and consist of both primary and secondary dune habitats.  There are 
no primary dunes located within the Airport lease area.  The coastal dune habitats located to the southeast 
of the Airport are secondary coastal dune habitats that are not within the barrier beach system. 
 
3.2.3 Salt Marsh 
 
The Regulations at 310 CMR 10.28(2) define a salt marsh as “a coastal wetland that extends landward up 
to the highest high tide line, that is, the highest spring tide of the year, and is characterized by plants that 
are well adapted to or prefer living in, saline soils.  Dominant plants within salt marshes are salt meadow 
cord grass (Spartina patens) and/or salt marsh cord grass (Spartina alterniflora).  A salt marsh may 
contain tidal creeks, ditches and pools.” 
 
The Hatches Harbor salt marsh system represents an area of former salt marsh that developed brackish to 
freshwater characteristics over time due to the construction of the Hatches Harbor dike in 1930.  The dike 
was constructed in an attempt to eradicate the problem of a flourishing mosquito population.  However, 
the resultant near monoculture of common reed, and severe reduction of wildlife habitat values prompted 
the Hatches Harbor Salt Marsh Restoration Project, initiated by National Park Service (NPS) in 1998.  
Subsequent improvements to the tidal flushing in this area have begun to restore brackish and freshwater 
wetlands to salt marsh that is contiguous with undisturbed salt marsh areas located seaward of the dike. 
 
The lands on and in the vicinity of the Airport support a barrier beach marsh system.  This marsh system 
consists predominantly of isolated wetland habitats of various sizes that are forested, shrub-dominant, 
herbaceous, or some combination of these plant community habitat types.  Figure 4 depicts wetland 
resource areas identified by MassGIS and regulated by the State. 
 
 
Summary of Wetland Resource Areas Horsley Witten Group, Inc. 
Provincetown Municipal Airport April 2007 
 Page 4 of 18 



 

4. SOILS CLASSIFICATION AND GEOLOGIC CHARACTERISTICS 
 
The Natural Resources Conservation Service (NRCS) has mapped the Airport as consisting of four 
primary soil types (Figure 5).  Soils are typically very deep and consist of loose, coarse sands according to 
information obtained from the Barnstable County Soil Survey (Fletcher, 1993).  A brief description of the 
soil types is provided below. 
 
• The marshy BVW located southwest of the Airport facilities and north of the Hatches Harbor dike is 

mapped as Berryland mucky loamy coarse sand, 0 to 2 percent slopes (BmA).  This very poorly 
drained, hydric soil is found in depressions, swales, and low areas adjacent to streams and ponds on 
outwash plains and in areas of glacial lake deposits.  Elsewhere, isolated wetland areas are mapped as 
Pipestone loamy coarse sand, 0 to 3 percent slopes (PeA).  This poorly drained soil type is found in 
depressions, at the base of swales, and low areas bordering streams, ponds, and swamps. 

 
• The dune complexes are mapped as either Hooksan sand, rolling (HoC), Hooksan sand, hilly 

(HoD), or Hooksan –Dune land complex, hilly (HxC).  These excessively drained sandy soils along 
the vegetated dunes are distinguished primarily by the range of slope. 

 
• Deerfield loamy fine sand, 0 to 5 percent slopes (DeA).  This well-drained soil type is found in 

depressions, swales, and low areas adjacent to streams and ponds on outwash plains and in areas of 
glacial lake deposits.  This soil type is found at the southeastern corner of the Airport.  Small areas of 
other hydric soil types are included within mapped areas of this soil. 

 
• Udipsamments, smoothed (Ud).  This map unit consists of nearly level soils in areas that have been 

excavated or filled during construction.  Commonly rectangular in shape, these areas are generally 
associated with roads, highways, schools, housing developments, or athletic fields. 

 
The geologic characteristics of the Airport, combined with a fluctuating, seasonally high groundwater 
table, result in seasonal saturation of the upper portion of the soil profile for significantly long periods of 
time during early portions of the growing season.  Rainfall during storm events also contributes to 
saturated soil and inundated land conditions.  Inundated and/or saturated soil conditions favor the 
establishment of a hydrophyte-dominant plant communities and the deposition of organic material, which 
are typical of wetland habitats. 
 
5. WETLAND DELINEATION METHODOLOGY 
 
HW field biologists conducted field surveys and wetland delineations in August and September 2004 to 
support the Airport’s master planning effort.  At that time, HW identified and delineated 14 wetland 
areas, Wetlands A through N, each corresponding to an established series of sequentially numbered 
wetland boundary flag stations.  These surveyed wetland areas are shown on Figure 6. 
 
HW resumed field surveys in the summer and fall of 2006 (approximately August through early 
December), delineating and field surveying an additional 51 wetland areas that correspond to the 
approximate footprints of the CIP projects described in the ENF.  HW assigned a two letter code to these 
wetland areas to distinguish these wetlands from those identified in the ENF.  In some instances, wetland 
area boundaries that were previously partially established were expanded upon during the second round of 
field work. 
 

 

To facilitate our field efforts, the Airport Lease Line was survey-located and marked in the field at 50- or 
100-foot intervals with labeled wooden stakes.  Wetland areas along the lease line were delineated in 
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approximately four series:  AA through AM [excluding AH]; BA through BC; CA through CV; and DA 
through DM.  These wetland areas range in size from only a few hundred square feet to expansive 
wetland areas associated with the Hatches Harbor salt marsh system.  As stated above, some of the two 
letter code wetland boundaries are contiguous with and expand upon previously identified (i.e., single 
letter code) wetland areas.  Each wetland was marked using sequentially-numbered pink wire “pin” flags 
and/or pink flagging tape.  All recently established wetland areas were field-surveyed using a hand-held 
GPS (global positioning system) with sub-meter accuracy (i.e., within a 3-foot radius). 
 
HW made all wetland boundary determinations in accordance with the 1987 Corps of Engineers Wetlands 
Delineation Manual (Technical Report Y-87-1) and the DEP handbook entitled Delineating Bordering 
Vegetated Wetlands Under the Massachusetts Wetlands Protection Act (March 1995) with consideration 
given to the local Provincetown Wetlands Protection Bylaw and the implementing regulations.  The State 
and Federal methodologies for determining the limits of a jurisdictional wetland generally require the use 
of three parameters of vegetation, hydrology, and soils.  The local wetlands bylaw determines the 
boundary of BVWs and Isolated Vegetated Wetlands that are greater than 500 square feet, by the 
presence of a plant community of 50% or greater of wetland species, and “soil hydrology may provide 
secondary criteria where necessary.”  HW completed DEP Bordering Vegetated Wetland (310 CMR 
10.55) Delineation Field Data Forms within representative wetland areas, which are included within the 
Appendices to this document. 
 
Each wetland area observed and delineated (partially or entirely) was classified according to the 
Classification of Wetland and Deepwater Habitats of the United States (Cowardin, et al., 1979) with 
respect to plant community cover types and water regime.  As an example, shrub-dominant interdunal 
wetland marsh, which is the predominant type of wetland habitat at the Airport, is classified as palustrine 
scrub-shrub (or PSS) with a non-tidal, seasonally- or temporarily-flooded water regime. 
 
6. OVERVIEW OF WETLAND AREAS 
 
The Airport exhibits a low and flat topography and the fluctuating groundwater table elevations are 
relatively close to the ground surface.  The wetland areas range in size from isolated areas of less than a 
few hundred square feet, to extensive wetland areas associated with and connected directly to the Hatches 
Harbor wetland system. 
 
The Coastal Interdunal Marsh/Swale community type appears to be one of the predominant, if not the 
predominant, type of wetland habitat existing at the site.  According to the Classification (Swain and 
Kearsley, 2001), this community type is a “graminoid [grass-like species]- or shrub-dominant coastal 
community occurring in shallow basins (swales) between sand dunes.”  With respect to environmental 
setting, “Interdunal swales are low, shallow depressions that form between sand dunes along the coast.  
They occur as part of a dune system, and the best examples are complexes of numerous swales.  Soils 
generally have a thin, about one centimeter, organic layer over coarse sand.  The water regime ranges 
from seasonally flooded to permanently inundated.” 
 
Within this Coastal Interdunal Marsh/Swale community type, HW generally encountered three basic 
variations:  a graminoid-dominated palustrine emergent marsh (PEM), a shrub-dominated palustrine shrub 
swamp (PSS), and a palustrine forested swamp (PFO).  Emergent marshes and shrub swamps were 
generally encountered north of the Airport facilities and in low-lying areas to the immediate south and 
west of the runway, where the wetlands are either connected to the Hatches Harbor wetland system, or 
else are part of the Airport-managed areas where vegetation is maintained at lower heights for Airport 
safety purposes.  Dominant vegetation within the emergent marshes includes woolgrass (Scirpus 
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cyperinus), twig rush (Cladium mariscoides), black grass (Juncus gerardii), and soft rush (Juncus 
effusus). 
 
Vegetation within shrub swamp communities encountered included bayberry (Myrica pensylvanica), 
willow (Salix spp.), winterberry (Ilex verticillata), arrowwood (Viburnum dentatum), shadbush 
(Amelanchier canadensis), Virginia rose (Rosa virginiana), and poison ivy (Toxicodendron radicans) 
with a diversity of herbaceous species including Joe-Pye weed (Eupatorium spp.), various goldenrods 
(Solidago spp.),various asters (Aster spp.), and ferns in more open areas within the outer dunes closest to 
the ocean.  Within more inland areas dominant wetland vegetation includes highbush blueberry 
(Vaccinium corymbosum), swamp azalea (Rhododendron viscosum), and dwarf huckleberry (Gaylussacia 
dumosa) among large patches of American cranberry (Vaccinium macrocarpon) interspersed with clumps 
of woolgrass, ferns, and sphagnum moss (Sphagnum spp.). 
 
Forested wetlands (PFO) are located primarily to the south of the runway beyond the managed areas.  HW 
considered all areas conforming to a pitch pine (Pinus rigida), cranberry, and highbush blueberry-
dominant, forested wetland habitat type (also referred to here as “cranberry-pine swales”) to be a local 
variant of the shrub-dominant Coastal Interdunal Marsh/Swale, where pitch pine appears to have become 
well adapted to seasonally wet conditions, and was considered to be a local wetland indicator species. 
 
6.1 Descriptions of Isolated Wetland Areas 
 
Below we provide a brief description of the vegetative and soil characteristics of each wetland area 
identified and delineated, beginning with those areas delineated prior to the development of the Master 
Plan (i.e., those wetlands delineated in 2004 and 2005), followed by areas delineated more recently (i.e., 
in 2006), and any updated information regarding the initial wetland delineation efforts.  Wetland areas 
with similar characteristics have been grouped together within these descriptions as appropriate.  These 
areas are presented on the enclosed December 2006 Wetland Resource Area Map prepared by HW 
(Figure 6).  Table 1 summarizes the wetland areas, their jurisdictional status, and the functions and values 
of each area.   
 
6.1.1 Wetland A 
 
Wetland A is an isolated wetland habitat nearest the northern corner of the Airport terminal and hangar 
building and adjacent to the terminal parking lot.  Dominant canopy species include willow and pitch 
pine.  Plant community species including winterberry, red maple (Acer rubrum), meadowsweet (Spiraea 
latifolia), quaking aspen (Populus tremula), bayberry, poison ivy, and chokeberry (Aronia sp.) comprise 
the relatively dense shrub-dominant understory of this wetland plant community.  Wetland A is a scrub-
shrub/forested palustrine habitat (PSS/PFO) with a non-tidal seasonally- or temporarily-flooded water 
regime.  While inundation within this wetland was not directly observed, indicators of past surface water 
inundation, specifically blackened leaves, were observed. 
 
6.1.2 Wetland B 
 
Wetland B is an isolated wetland habitat located to the southeast of the Airport terminal and hangar 
building.  A gravel path traversing this wetland serves as access to the localizing transmitter.  This 
wetland is characteristic of a Coastal Interdunal Marsh community and can also be classified as a scrub-
shrub/emergent palustrine habitat (PSS/PEM).  Plant species frequently observed within this wetland 
included American cranberry, highbush blueberry, dangleberry, meadowsweet, winterberry, pitch pine, 
and willow.  Herbaceous plant species including various sedges (Carex spp.), rushes (Juncus spp.), and 
some common reed (Phragmites australis) were also frequently encountered.  Wetland B likely has a 
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non-tidal seasonally- or temporarily-flooded water regime.  While inundation within Wetland B was not 
directly observed, hydrologic indicators such as water marks were observed on the trunks of mature 
shrubs, indicating that this wetland had recently experienced inundation. 
 
6.1.3 Wetlands D, E, G, and L 
 
Wetlands D, E, G, and L are examples of the Coastal Interdunal Marsh community and can be further 
classified as isolated forested (PFO) and scrub-shrub palustrine (PSS) habitats.  These delineated areas 
and other similar areas identified by MassGIS, form a wetland mosaic within the extensive pitch pine-
forested habitats to the southeast of the runway.  While pitch pine is the dominant tree species in these 
wetland areas, the typical plant community in the understory is composed primarily of highbush 
blueberry, American cranberry, and woolgrass.  While inundation within these isolated wetlands was not 
directly observed, indicators of surface inundation, specifically blackened leaves and watermarks on the 
trunks and stems of mature woody vegetation, were observed.  These non-tidal wetland habitats likely 
experience a seasonally- or temporarily-flooded water regime.  According to the soil survey, these 
wetland areas are mapped within Pipestone loamy coarse sands (0-3% slopes), Deerfield loamy fine sands 
(0-5% slopes), and Hooksan sands, rolling map units. 
 
While Wetlands D and G are fully contained within the pitch pine-forested dune habitat, portions of both 
Wetland E and Wetland L extend beyond the limit of the pitch pine forest and into the runway vegetative 
maintenance areas.  This maintenance is necessary for safety purposes to remove woody vegetation above 
a certain height.  In these areas, a combination of graminoid- and shrub-dominant plant communities 
exist.  Graminoid refers to grass and grass-like plants such as sedges and rushes.  Shrub species including 
highbush blueberry, winterberry, chokeberry, arrowwood, and bayberry are common.  Herbaceous 
vegetation in these areas consists primarily of sedges and rushes as well as an abundance of American 
cranberry.  Areas adjacent to these wetland areas that are at slightly higher ground elevation are low-
profile coastal dune habitats dominated by a coastal heath community including scrub oak (Quercus 
ilicifolia), beach plum (Prunus maritima), bearberry (Arctostaphylos uva-ursi), American beachgrass 
(Ammophila breviligulata), bayberry, poison ivy, common hairgrass (Deschampsia flexuosa), and various 
lichens. 
 
6.1.4 Wetlands F, M, and N 
 
Wetlands F, M, and N, each isolated wetlands, are emergent marsh palustrine (PEM) habitats that likely 
have temporarily-flooded water regimes.  Located to the east of the Airport runway, these freshwater 
wetlands are relatively small and are located in close proximity to one another.  Herbaceous plant species 
including various sedges (Carex spp.) and rushes (Juncus spp.) comprise the plant community in Wetland 
F, while Wetlands M and N support American cranberry as well as sedges and rushes.  Wetland N may be 
non-jurisdictional because of its small size.  Areas adjacent to these wetland areas that are at slightly 
higher ground elevations are low-profile coastal dune habitats dominated by American beachgrass, scrub 
oak, beach plum, bearberry, bayberry, and common hairgrass.  These wetlands are non-tidal and probably 
have a seasonally- or temporarily-flooded water regime. 
 
6.1.5 Wetlands H and I 
 
Wetlands H and I are isolated scrub-shrub palustrine habitats (PSS) confined by the runway and taxiway.  
Plant community members consist primarily of red chokeberry (Aronia arbutifolia), winterberry, 
meadowsweet, steeplebush (Spiraea tomentosa), highbush blueberry, American cranberry, bayberry, and 
poison ivy.  Commonly observed plant species at and upslope of the wetland margin include winged 
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sumac (Rhus copallinum), bayberry, and little bluestem (Schizachyrium scoparius).  These wetlands are 
non-tidal and probably have a seasonally- or temporarily-flooded water regime. 
 
6.1.6 Wetland K 
 
Wetland K is a Coastal Interdunal Marsh community supporting a characteristic freshwater emergent 
marsh habitat (PEM).  While American cranberry provides nearly 100 percent cover, other species 
including wide-leaf cattail (Typha latifolia), soft rush, St. John’s-wort (Hypericum sp.), and other 
graminoids are also relatively abundant.  Two separate, relatively small common reed communities were 
observed within Wetland K.  The boundary of this wetland includes a portion of the pitch pine-forested 
(PFO) interdunal marsh habitat.  This non-tidal wetland likely experiences a seasonally- or temporarily-
flooded water regime.  Measurable inundation was observed in Wetland K, which makes this wetland 
unique as compared to other observed wetland habitats at the Airport in which no inundation was directly 
observed at any time during the field observation period.  The soil survey depicts this wetland as lying 
within the Pipestone loamy coarse sands (0-3% slopes) map unit. 
 
6.1.7 Wetlands AA, AB, AC, AD, AG, and AJ 
 
Wetlands AA and AB are each small isolated wetlands consisting of clumps of woolgrass, twig rush, soft 
rush, and black grass.  Wetlands AC and AD are also small isolated wetlands with a slightly greater 
vegetative diversity, including clumps of woolgrass, pilewort (Erechtites hieracifolia), and slender-leaf 
goldenrod (Euthamia tenuifolia) interspersed with patches of bayberry and willow (Salix sp.).  Each of 
these wetlands is located along the outer Airport lease line.  Wetland AG is a larger isolated wetland that 
extends well beyond the northern lease line.  The vegetation within this wetland includes bayberry, twig-
rush, woolgrass, black grass, and hyssop-leaved boneset.  Wetland AJ is a very small, linear wetland, 
located adjacent to AI.  The vegetation is limited to black grass and twig-rush, with obvious surficial 
indicators of hydrology (soil staining), indicating a seasonally- or temporarily-flooded water regime. 
 
6.1.8 Wetland AE 
 
Wetland AE is a somewhat larger isolated wetland that meanders along the northern lease line.  This 
densely vegetated wetland consists of a large, central patch of common reed with clumps of willow, 
woolgrass, Gray’s Flatsedge (Cyperus grayii), hyssop-leaved boneset (Eupatorium hyssopifolium), 
bayberry, pilewort, and black grass. 
 
6.1.9 Wetland AF 
 
Wetland AF is an isolated wetland consisting of large clumps of willow dominating the wetland interior 
with large clumps and patches of American cranberry, bayberry, hyssop-leaved boneset, slender-leaf 
goldenrod, common reed, poison ivy, twig-rush, black grass, and woolgrass.  Scattered pitch pine 
seedlings were observed within the wetland interior. 
 
6.1.10 Wetland AI 
 
Wetland AI is an isolated wetland containing a small island of coastal dune within its interior.  The 
vegetation is dominated by bayberry and poison ivy, both species extending beyond the boundary of the 
wetland itself.  Additional vegetation includes willow, twig-rush, woolgrass, black grass, and patches of 
hyssop-leaved boneset. 
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6.1.11 Wetland AK 
 
Wetland AK is a larger isolated wetland which displays two different types of vegetative communities:  
the western half of the wetland is dominated by willow (Salix sp.) and dwarf huckleberry with the 
remaining areas dominated by Virginia rose, bayberry, poison ivy, spotted Joe-Pye weed, meadowsweet, 
woolgrass, twig-rush, and steeplebush.  Individual winterberry, arrowwood, and shadbush were observed 
in the eastern half of this wetland. 
 
6.1.12 Wetland AL 
 
Wetland AL is also a large isolated wetland consisting of large clumps of pussy willow and winterberry.  
There is a dense low shrub community of Virginia rose, bayberry, and poison ivy interspersed with 
clumps and patches of woolgrass, marsh fern (Thelypteris palustris), twig-rush, and black grass.  Dense 
patches of American cranberry were observed in the wetland interior.  A small stand of poplar seedlings 
(Populus sp.) was observed in the southeast corner of this wetland. 
 
6.1.13 Wetland AM 
 
Wetland AM is a smaller isolated wetland in the northern corner of the Airport lease area.  This densely 
vegetated wetland is dominated by clumps and patches of American cranberry along with bayberry, 
winterberry, woolgrass, slender-leaf goldenrod, twig-rush, poison ivy, reed canary-grass, sea myrtle 
(Baccharis halimifolia), Virginia rose, marsh St. Johns wort (Triadenum virginicum), and New England 
aster (Aster novae-angliae). 
 
6.1.14 Wetlands BA, BC, CA, CB, CD, CE, CG, CH, CI, CO, CP, CQ, and DB 
 
Wetland areas described below generally are larger isolated areas consisting of transitional shrub swamp 
to forested swamp communities (PSS/PFO) found largely east and south of the Airport facilities.  
Frequently, these areas contain small “islands” of coastal dune within interior portions. 
 
Wetland BA is an isolated wetland located in the southeastern corner of the Airport lease area.  The 
vegetation in this transitional shrub-swamp/forested swamp wetland includes woolgrass, twig-rush, 
American cranberry, English plantain (Plantago lanceolata), black grass, and highbush blueberry, with 
scattered pitch pine throughout. 
 
Wetland BC also consists of a transitional shrub swamp/forested swamp with small patches of emergent 
marsh along the wetland exterior in more open areas that are dominated by twig-rush, black grass, and 
woolgrass.  The vegetative community within the interior consists of a canopy of pitch pine with clumps 
and patches of highbush blueberry, American cranberry, sphagnum moss, and bayberry.  Wetland BC is 
an extensive wetland with a meandering wetland boundary encompassing a large portion of the 
southeastern corner of the Airport lease area.  Four coastal dune islands were located within the interior of 
Wetland BC.  Wetland BC is contiguous with Wetlands F and G, which were previously identified by 
HW in 2004/2005. 
 
Wetland CA is an isolated wetland with a vegetative community including pitch pine, dwarf huckleberry, 
American cranberry, twig-rush, woolgrass, and patches of sphagnum moss.  As this area extends well off-
site, only a portion of this area was delineated. 
 
Wetland CB is a large isolated wetland located in close proximity to Wetlands BB and BC.  The 
vegetation within this forested wetland includes an overstory of pitch pine with occasional swamp tupelo 
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(Nyssa sylvatica), clumps of woolgrass, twig-rush, black grass, bayberry, patches of American cranberry, 
and occasional clumps of American beachgrass along the wetland periphery. 
 
Wetland CD is a larger isolated wetland consisting of a transitional shrub swamp/forested swamp 
includes a canopy of pitch pine with highbush blueberry and scattered gray birch (Betula populifolia), 
patches of American cranberry and sphagnum moss, woolgrass, black grass, and twig-rush. 
 
Wetland CE is a large isolated wetland with a vegetative community similar to that found within 
Wetlands CC and CD with the addition of clumps and patches of inkberry (Ilex glabra). 
 
Wetland CG is an extensive isolated wetland located along the lease line that extends well beyond this 
boundary.  The vegetation within this wetland includes expansive patches of American cranberry, patches 
and clumps of sphagnum moss, twig-rush, black grass, fireweed (Epilobium angustifolium), and 
woolgrass.  Shrub species encountered include sweet pepperbush (Clethra alnifolia) and highbush 
blueberry, with a canopy of pitch pine and swamp tupelo. 
 
Wetland CH is a large open isolated wetland that was delineated in several non-contiguous flagging 
series due to its proximity to the Airport lease corner.  Several linear-shaped islands of coastal dune were 
encountered within the interior of this wetland area.  The vegetation of this wetland includes expansive 
areas of American cranberry interspersed with clumps and patches of sheep laurel (Kalmia angustifolia), 
highbush blueberry, individual pitch pine (in forested portions of this wetland), dwarf huckleberry, 
patches of sphagnum moss, twig-rush, woolgrass, and small entanglements of common greenbrier (Smilax 
rotundifolia). 
 
Wetland CI is an isolated wetland that was only partially delineated due to its location along the lease 
line.  Vegetation in this wetland includes pitch pine, woolgrass, black grass, twig-rush, winterberry, 
American cranberry, and highbush blueberry. 
 
Wetland CO is an expansive linear wetland containing several upland islands of secondary coastal dune 
habitat.  The vegetation of this transitional shrub swamp/forested wetland includes a pitch pine canopy 
with a diverse shrub community of swamp azalea (Rhododendron viscosum), bayberry, sheep laurel, and 
highbush blueberry.  Additional vegetation consists of soft rush, sphagnum moss, common greenbrier, 
royal fern, cinnamon fern, twig-rush, black grass, poison ivy, and dense scattered patches of American 
cranberry. 
 
Wetland CP is an isolated wetland containing a large upland island of coastal dune within its interior.  
The vegetation of this wetland is forested with a canopy of pitch pine including highbush blueberry, 
bayberry, swamp dewberry (Rubus hispidus), American cranberry, black grass, soft rush, woolgrass, 
broom sedge (Andropogon virginicus), twig-rush, dwarf huckleberry, New England aster, scattered 
common reed, occasional black cherry (Prunus serotina), slender-leaf goldenrod, and poison ivy. 
 
Wetland CQ is a smaller isolated wetland consisting of bayberry, twig-rush, black grass, woolgrass, 
swamp dewberry, and poison ivy with a pitch pine overstory. 
 
Wetland DB is an expansive wetland that incorporates several small islands of secondary dune.  
Vegetation of this transitional forested wetland includes a canopy of pitch pine, with dense carpets of 
American cranberry, scattered woolgrass, black grass, twig-rush, and sphagnum moss. 
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6.1.15 Wetlands BB, CC, CJ, CK, CL, CN, CR, DA, DC, DD/E, DE, DF, DG, DH, DI, and DM 
 
Several smaller isolated wetlands were also encountered south and east of the Airport facilities.  These 
areas, often with developing emergent marsh communities (PEM), are generally sparsely vegetated, and 
occasionally support a sparse canopy of pitch pine (i.e., PFO) but lacking a definite shrub community. 
 
Wetland BB is a small isolated wetland located immediately adjacent to Wetland BC, separated by a 
small dune ridge.  The vegetation within this small wetland is limited to twig-rush and black grass and 
surficial indicators of hydrology. 
 
Wetland CC is an isolated, forested wetland consisting of pitch pine with twig-rush, highbush blueberry, 
swamp tupelo, black grass, patches of sphagnum moss, and an occasional scrub oak (Quercus ilicifolia). 
 
Wetland CJ is a very small triangular isolated wetland with a vegetative community limited to black 
grass and twig-rush.  Wetland CK is a somewhat larger isolated wetland with a similar vegetative 
composition along the exterior and an interior canopy of pitch pine. 
 
Wetland CL is a small isolated wetland, and the only wetland located among the secondary dune system 
in the southern “tail” of the Airport lease area.  As with Wetland CK, the vegetation within this wetland is 
limited to pitch pine and black grass, along with obvious surficial indicators of hydrology (soil staining). 
 
Wetland CN is a small isolated wetland comprised of clumps of black grass with surficial evidence of 
hydrology (soil staining) and subsurface hydric soils. 
 
Wetland CR is a small isolated wetland consisting of an open emergent marsh community dominated by 
woolgrass, twig-rush, and black grass. 
 
Wetland DA is an isolated wetland with a pitch pine canopy.  The vegetative community is limited to 
clumps and patches of woolgrass, black grass, and sphagnum moss. 
 
Wetland DC is a small isolated wetland that is relatively “deep” as compared to most of the more 
shallow depressions found within the Airport with an estimated depth of approximately 2 to 3 feet at the 
lowest point.  This area contains small patches of sphagnum moss surrounded by surficial evidence of 
seasonal hydrology.  A canopy of pitch pine surrounds this isolated depression. 
 
Wetland DD/E is a larger isolated wetland area that constitutes an extension of Wetland E.  The 
dominant vegetation along this section includes American cranberry, black grass, and twig-rush with a 
pitch pine canopy.   
 
Wetlands DF, DG, and DM are all small isolated wetlands with a plant community of black grass, twig-
rush, and occasional woolgrass beneath a pitch pine canopy.  Wetland DI is a small isolated wetland with 
a similar vegetative community as found within Wetlands DF and DH, with the addition of dense 
patches of American cranberry.  Vegetation within Wetland DG is limited to twig-rush, pitch pine, and a 
single bayberry shrub. 
 
Wetland DJ is a smaller isolated wetland located just north of Wetland DI.  The vegetative community is 
comprised of pitch pine, black grass, and twig-rush.  Wetlands DK and DL are also isolated wetlands 
located along the eastern edge of the Airport lease line with similar vegetative communities as Wetland 
DJ. 
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6.1.16 Wetlands CF, CM, CU, CV, and DE 
 
Wetlands described below are generally shrub swamps (PSS) with a somewhat greater species diversity 
than the smaller isolated wetlands encountered. 
 
Wetland CF is an isolated shrub swamp with a vegetative community dominated by highbush blueberry 
along with clumps and patches of black grass, sphagnum moss, and cinnamon fern (Osmunda 
cinnamomea). 
 
Wetland CM is an isolated wetland located just off-site of the southernmost lease corner.  Vegetation 
within this shrub swamp included large patches of American cranberry, with clumps and patches of 
sphagnum moss, woolgrass, dwarf huckleberry, sheep laurel, highbush blueberry, bayberry, poison ivy, 
inkberry, and twig-rush.  A large patch of common reed and scattered pitch pine cover the wetland 
periphery. 
 
Wetland CU is a small isolated wetland comprised of scattered individuals of woolgrass, bayberry, 
slender-leaf goldenrod, and swamp dewberry vines. 
 
Wetland CV is another small isolated shrub swamp wetland encompassing clumps and patches of 
woolgrass, twig-rush, and slender-leaf goldenrod, with scattered bayberry and swamp dewberry vines. 
 
Wetland DE is an isolated wetland with a similar vegetative community as found within Wetland DD/E 
with the additional of highbush blueberry and bayberry in the shrub layer. 
 
6.2 Bordering Vegetated Wetland (Wetlands C, J, CS, and CT/J) 
 
Wetland areas described below are freshwater wetlands contiguous with the larger Hatches Harbor 
wetland system. 
 
6.2.1 Wetlands C and J 
 
Wetlands C and J are BVWs due to their direct connections to the Hatches Harbor tidal wetland system.  
The easternmost portions of both wetland areas are characteristic of the Coastal Interdunal Marsh 
community and can be further classified as scrub-shrub palustrine habitats (PSS) with areas of palustrine 
emergent marsh (PEM) interspersed.  Commonly observed plant species included winterberry, 
arrowwood, meadowsweet, blue-joint (Calamagrostis canadensis), American cranberry, and rose (Rosa 
spp.).  Lesser amounts of purple loosestrife (Lythrum salicaria) (a non-native species), wide-leaf cattail 
(Typha latifolia), and woolgrass were also observed within these interdunal swales.  In addition, there are 
significantly large communities of common reed within Wetland C, particularly to the north of the 
taxiway.  The eastern corner of Wetland C nearest the Airport terminal and parking lot is a forested 
palustrine habitat (PFO) supporting a mature community of willow trees.  The easternmost portions of 
these wetlands are non-tidal and probably have a seasonally- or temporarily-flooded water regime. 
 
The westernmost portions of both wetlands are common reed-dominant emergent marshes (PEM), likely 
have a ground water table at or near the surface for most of the year, and likely experience an irregularly 
flooded tidal water regime.  The soil survey indicates that the Berryland mucky loamy coarse sand (0-2% 
slopes) and Pipestone loamy coarse sand (0-3% slopes) are the two soil types that comprise these wetland 
areas. 
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6.2.2 Wetland CS 
 
Wetland CS represents a portion of the larger BVW along Hatches Harbor.  The vegetation within this 
wetland area is comprised of woolgrass, bayberry, twig-rush, black grass, and occasional pitch pine. 
 
6.2.3 Wetland CT/J 
 
Wetland CT/J is also a BVW associated with the Hatches Harbor wetland system.  Flagging stations 
represent the southwestern boundary of Wetland J, which abuts managed areas near the approach to the 
Runway 7 end.  While the wetland boundary is representative of a freshwater wetland (BVW), the 
vegetative community transitions from freshwater to brackish to saline, and contains a large diversity of 
wetland indicator species.  Species encountered include black grass, slender-leaf goldenrod, St. John’s 
wort, marsh fern, twig-rush, swamp dewberry, American cranberry, poison ivy, and common greenbrier.  
Interior sections contain a large area dominated by common reed, while the upper edge of the brackish 
community is comprised of several shrub species, including highbush blueberry, bayberry, winterberry, 
meadowsweet, and scattered eastern red cedar (Juniperus virginiana). 
 
6.3 Updated and Amended Isolated Freshwater Wetland Descriptions 
 
Throughout the descriptions of the isolated wetlands delineated in 2006, HW references wetland areas 
delineated prior to the development of the Master Plan (i.e., areas delineated in 2004 and 2005 under a 
more limited assessment area), in particular Wetlands F, G, E, K, and L.  Below is a discussion of 
modifications or expansions to these areas. 
 
Wetlands K and L.  Portions of Wetlands K and L that had had been delineated for the purposes of the 
ENF and were previously identified as two separate isolated wetlands.  Once revisited for the purposes of 
supporting DEIR, HW determined that these two areas constitute a single larger isolated wetland, 
interrupted by small ridges of secondary coastal dune.  HW identified and delineated several of these 
dune ridges as they relate to various CIP project footprints, but did not delineate all of these dune areas. 
 
Wetlands F and G.  Wetlands F and G, previously delineated in part for the purposes of the ENF, were 
incorporated within the larger Wetland BC.  As a result, the designations for Wetlands F and G were 
eliminated from the updated plans (see Figure 6). 
 
Wetland E.  As described above, Wetland E is hydrologically connected to the area labeled as Wetland 
DD.  As a result, the designation on the site plans is Wetland E/DD. 
 
6.4 Salt Marsh 
 
Salt Marsh associated with the Hatches Harbor wetland system is found along the base of a secondary 
dune ridge running approximately perpendicular to the Lease Line in the northwestern part of the Airport.  
HW delineated a segment of this salt marsh as it relates to the Lease Line, where previously freshwater 
vegetation has begun to die back (due to tidal flushing).  In this area, HW observed dead or dying shrubs 
of bayberry, sumac (Rhus sp.), rugosa rose, and highbush blueberry, among developing patches of 
saltmarsh cordgrass (Spartina patens).  A small ridge of dune was also identified in this area.  This area 
and its immediate surroundings have not taken on the full distinctions of a salt marsh.  The Hatches 
Harbor Salt Marsh Restoration Project is relatively recent, as compared to the geologic development of 
the entire wetland system, but it is clear that this area is characteristic of a salt marsh.  This portion of 
developing salt marsh is contiguous with Wetland areas CT and J. 
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7. WETLANDS FUNCTIONS AND VALUES 
 
Freshwater wetlands contribute to the protection of groundwater supply, public and private water 
supplies, storm damage prevention and flood storage control, water quality, protection of fisheries and 
preservation of wildlife habitat, and in some instances preservation of rare species habitat.  The majority 
of the wetlands delineated at the Airport provide many of the same functions and values, depending on 
location and cover type.  Most, if not all, of the wetland areas contribute to flood storage and flood 
storage control by retaining stormwater runoff and allowing for slow groundwater recharge.  These 
wetlands also contribute to water quality by removing sediments and attenuating pollutants. 
 
The topography, soil structure, plant community composition and structure, and hydrologic regime of 
certain wetlands contribute to the protection of wildlife habitat by providing food, shelter, migratory and 
overwintering areas, and breeding areas for birds, mammals, reptiles, and amphibians.  Some of the 
wetland areas, particularly those within the coastal interdunal marsh/swales, may also provide habitat for 
rare species. 
 
A summary of the potential functions and values of the delineated wetland areas is provided in Table 1.  
Further discussion of the wildlife habitat values of these areas is provided in a separate Summary of 
Natural Resources and Rare Species Habitat Assessments report (HW, April 2007). 
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                                                                   JURISDICTIONAL DETERMINATION                             Revised 8/13/04     
U.S. Army Corps of Engineers 

 
DISTRICT OFFICE:   New England District      
FILE NUMBER & APPLICANT: Provincetown Airport Commission, NAE-2006-4281    
  
        
PROJECT LOCATION INFORMATION:                             
 State: Massachusetts  
 County:  Barnstable  
 Center coordinates of site (latitude/longitude):       
 Approximate size of area (parcel) reviewed, including uplands:       acres.  
 Name of nearest waterway: Cape Cod Bay 
 Name of watershed:  Cape Cod Bay 
 
JURISDICTIONAL DETERMINATION  
 Completed:  Desktop determination    Date:           

    Site visit(s)    Date(s): January 8, 2007 
 

Jurisdictional Determination (JD):   
 

 Preliminary JD - Based on available information,  there appear to be (or)  there appear to be no “waters of the 
United States” and/or “navigable waters of the United States” on the project site.  A preliminary JD is not appealable 
(Reference 33 CFR part 331).  

 
 Approved JD – An approved JD is an appealable action (Reference 33 CFR part 331).   

Check all that apply: 
 

 There are “navigable waters of the United States” (as defined by 33 CFR part 329 and associated guidance) within 
the reviewed area.  Approximate size of jurisdictional area:      .     

 
 There are “waters of the United States”  (as defined by 33 CFR part 328 and associated guidance) within the 

reviewed area.  Approximate size of jurisdictional area:      .     
 

 There are “isolated, non-navigable, intra-state waters or wetlands” within the reviewed area.    
      Decision supported by SWANCC/Migratory Bird Rule Information Sheet for Determination of No 

Jurisdiction.  
  

BASIS OF JURISDICTIONAL DETERMINATION:   
        A.   Waters defined under 33 CFR part 329 as “navigable waters of the United States”: 
           The presence of waters that are subject to the ebb and flow of the tide and/or are presently used, or have been used in    
     the past, or may be susceptible for use to transport interstate or foreign commerce. 
 
        B.   Waters defined under 33 CFR part 328.3(a) as “waters of the United States”:   

 (1) The presence of waters, which are currently used, or were used in the past, or may be susceptible to use in     
        interstate or foreign commerce, including all waters which are subject to the ebb and flow of the tide. 

  (2) The presence of interstate waters including interstate wetlands1.   
 (3) The presence of other waters such as intrastate lakes, rivers, streams (including intermittent streams), mudflats, 

sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds, the use, degradation or 
destruction of which could affect interstate commerce including any such waters (check all that apply):  

          (i) which are or could be used by interstate or foreign travelers for recreational or other purposes. 
   (ii) from which fish or shellfish are or could be taken and sold in interstate or foreign commerce. 
   (iii) which are or could be used for industrial purposes by industries in interstate commerce. 

 (4) Impoundments of waters otherwise defined as waters of the US. 
 (5) The presence of a tributary to a water identified in (1) – (4) above. 
 (6) The presence of territorial seas. 
 (7) The presence of wetlands adjacent2 to other waters of the US, except for those wetlands adjacent to other wetlands.  

 
Rationale for the Basis of Jurisdictional Determination (applies to any boxes checked above).  If the jurisdictional 
water or wetland is not itself a navigable water of the United States, describe connection(s) to the downstream navigable 
waters.  If B(1) or B(3) is used as the Basis of Jurisdiction, document navigability and/or interstate commerce connection 
(i.e., discuss site conditions, including why the waterbody is navigable and/or how the destruction of the waterbody could 
affect interstate or foreign commerce). If B(2, 4, 5 or 6) is used as the Basis of Jurisdiction, document the rationale used to 
make the determination. If B(7) is used as the Basis of Jurisdiction, document the rationale used to make adjacency 
determination:       

 
 
 
 
 
 
 
 
 



 2
 

Lateral Extent of Jurisdiction: (Reference: 33 CFR parts 328 and 329) 
 Ordinary High Water Mark indicated by:    High Tide Line indicated by:  

    clear, natural line impressed on the bank    oil or scum line along shore objects 
    the presence of litter and debris    fine shell or debris deposits (foreshore)  
    changes in the character of soil    physical markings/characteristics 
    destruction of terrestrial vegetation    tidal gages 
    shelving    other:       
    other:       

 
   Mean High Water Mark indicated by: 

 survey to available datum;   physical markings;  vegetation lines/changes in vegetation types. 
 

 Wetland boundaries, as shown on the attached wetland delineation map and/or in a delineation report prepared by: 
       

 
 Basis For Not Asserting Jurisdiction: 
    The reviewed area consists entirely of uplands. 
    Unable to confirm the presence of waters in 33 CFR part 328(a)(1, 2, or 4-7). 
    Headquarters declined to approve jurisdiction on the basis of 33 CFR part 328.3(a)(3).   
  The Corps has made a case-specific determination that the following waters present on the site are not Waters of the 

United States: 
 Waste treatment systems, including treatment ponds or lagoons, pursuant to 33 CFR part 328.3. 
 Artificially irrigated areas, which would revert to upland if the irrigation ceased. 
 Artificial lakes and ponds created by excavating and/or diking dry land to collect and  

 retain water and which are used exclusively for such purposes as stock watering, irrigation, settling basins, or 
rice growing. 

 Artificial reflecting or swimming pools or other small ornamental bodies of water created  
 by excavating and/or diking dry land to retain water for primarily aesthetic reasons. 

 Water-filled depressions created in dry land incidental to construction activity and pits excavated in dry land for 
the purpose of obtaining fill, sand, or gravel unless and until the construction or excavation operation is 
abandoned and the resulting body of water meets the definition of waters of the United States found at 33 CFR 
328.3(a). 

 Isolated, intrastate wetland with no nexus to interstate commerce. 
 Prior converted cropland, as determined by the Natural Resources Conservation Service. Explain rationale: 

      
 Non-tidal drainage or irrigation ditches excavated on dry land.  Explain rationale:       
 Other (explain):       

 
 
DATA REVIEWED FOR JURSIDICTIONAL DETERMINATION (mark all that apply): 
    Maps, plans, plots or plat submitted by or on behalf of the applicant. 
    Data sheets prepared/submitted by or on behalf of the applicant. 
    This office concurs with the delineation report, dated      , prepared by (company):       
    This office does not concur with the delineation report, dated      , prepared by (company):         

   Data sheets prepared by the Corps. 
    Corps’ navigable waters’ studies:       
    U.S. Geological Survey Hydrologic Atlas:         
    U.S. Geological Survey 7.5 Minute Topographic maps:       
    U.S. Geological Survey 7.5 Minute Historic quadrangles:       
    U.S. Geological Survey 15 Minute Historic quadrangles:       
    USDA Natural Resources Conservation Service Soil Survey:       
    National wetlands inventory maps:       
    State/Local wetland inventory maps:       
    FEMA/FIRM maps (Map Name & Date):       
    100-year Floodplain Elevation is:       (NGVD) 
    Aerial Photographs (Name & Date):       
    Other photographs (Date):       
    Advanced Identification Wetland maps:       
    Site visit/determination conducted on: January 8, 2007 
    Applicable/supporting case law:       
    Other information (please specify):       
 
 
________________________________________________ 
1Wetlands are identified and delineated using the methods and criteria established in the Corps Wetland Delineation Manual (87 Manual) (i.e., 
occurrence of hydrophytic vegetation, hydric soils and wetland hydrology). 
 
2The term "adjacent" means bordering, contiguous, or neighboring.  Wetlands separated from other waters of the U.S. by man-made dikes or 
barriers, natural river berms, beach dunes, and the like are also adjacent. 
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1. INTRODUCTION 
 
The Provincetown Airport Commission recently filed an Environmental Notification Form 
(ENF; EOEA No. 13789) under the Massachusetts Environmental Policy Act (M.G.L. c. 30 §§ 
61 through 62H, inclusive, or MEPA).  The ENF was based on the Provincetown Municipal 
Airport (Airport) 2005 Master Plan, the preparation of which is the initial step toward developing 
a Capital Improvement Project (CIP) program for the Airport facilities. 
 
An integral component of this planning process involves identifying the existing conditions and 
facility needs, while also identifying various alternatives for meeting those needs.  The various 
improvement projects, as well as alternative project footprints, were outlined in the ENF.  Data 
provided on existing conditions in support of the ENF were based upon initial field surveys 
performed in 2004 and 2005 in the areas immediately surrounding the Airport facilities, and 
supplemented with available Massachusetts Department of Environmental Protection (DEP) 
wetlands data from MassGIS.  The initial field surveys were reported in two documents prepared 
by the Horsley Witten Group, Inc. (HW) in support of the Master Plan:  Wetland Resource Area 
Report (October 2005) and Wildlife Habitat and Rare Species Report (December 2005).  The 
Certificate of the Secretary of the Executive Office of Environmental Affairs (EOEA) on the 
ENF (May 26, 2006) specifically requested that the Airport definitively quantify the potential 
impacts on wetlands, wildlife habitat, and rare species habitat for each of the proposed projects 
and the alternative footprints, thus necessitating additional field surveys.  As a result, additional 
habitat surveys and wetland delineations were completed in 2006 to support the pending (DEIR). 
 
Wetland resource areas, including isolated and bordering vegetated wetlands that are protected 
and regulated under the Massachusetts Wetlands Protection Act (M.G.L. Ch. 131 § 40), its 
implementing Regulations (310 CMR 10.00), the Federal Clean Water Act (33 U.S.C. 1251, et 
seq.), the Town of Provincetown Wetlands Protection Bylaw (Chapter 12 of the Provincetown 
General Bylaws), and/or the Cape Cod Commission (CCC) Regional Policy Plan (RPP), were 
reviewed and approved by the Provincetown Conservation Commission under an Order of 
Resource Area Delineation (“Order”) issued January 25, 2007.  Figure 1 depicts the approved 
wetland areas.  A summary of the wetland resource areas is provided as a separate document 
entitled Summary of Wetland Resource Areas (HW, April 2007). 
 
According to the 2006 Massachusetts Natural Heritage Atlas (12th Edition), the entire Airport 
lease area is located within both Priority Habitat of Rare Species (PH 1232) and Estimated 
Habitat of Rare Wildlife and Certified Vernal Pools (EH 821) as designated by the 
Massachusetts Division of Fisheries and Wildlife, Natural Heritage and Endangered Species 
Program (NHESP).  As shown in Figure 2, these designated habitats extend well beyond the 
Airport lease area, including most of Provincetown, and extending throughout Cape Cod and 
southeastern Massachusetts.  Correspondence from NHESP, included in the Appendix, indicates 
that the Airport property is mapped for four State-listed rare species:  Eastern Box Turtle, 
Eastern Spadefoot, Vesper Sparrow, and Broom Crowberry.  NHESP had recommended that rare 
wildlife and plant surveys be conducted to assess the existing habitats for these species for use in 
future site planning and to address the Massachusetts Endangered Species Act (M.G.L. Ch. 
131A) or MESA.  Species-specific surveys were conducted in 2005 in accordance with the 
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protocols established through NHESP (The protocols are provided in the Appendices to this 
report). 
 
Additional regulatory review relating to the implementation of future projects identified in the 
ENF will likely include review by NHESP under a MESA Project Review, review by the CCC 
under its Development of Regional Impact (DRI) review process, and permitting through the 
Town of Provincetown under local bylaws.  These regulatory agencies have specific 
requirements for evaluating wildlife habitat and/or rare species habitat.  HW has prepared this 
Summary of Natural Resources and Rare Species Habitat Assessments report to supplement and 
expand upon the earlier Wildlife Habitat and Rare Species Report (December 2005) which was 
prepared to support the 2005 Master Plan and the ENF. 
 
This report provides a description of the natural resources habitats with specific emphasis on the 
areas where alternatives for Airport facility improvements are being considered.  Included within 
this report are a general description of the Airport property, its general habitat characteristics, a 
discussion of field methodologies and the results of the wildlife habitat assessments conducted 
between 2004 and 2006, and further discussion on habitats for rare species.  Information within 
this report is intended to provide a thorough overview of the natural resources and wildlife 
habitats at the Airport in addition to addressing comments submitted by various agencies in 
response to the ENF. 
 
2. GENERAL HABITAT CHARACTERISTICS 
 
The Airport lease area occupies approximately 322 acres of land situated within the bounds of 
the Cape Cod National Seashore (CCNS) at the northern tip of Cape Cod.  The Airport lease area 
consists of developed areas maintained for Airport facilities and operations, as well as 
undeveloped areas.  The undeveloped areas contain diverse wetland and upland habitats, 
including salt marsh, freshwater wetlands, forested areas, a system of coastal dunes, and open 
grasslands; portions of the grasslands are managed as part of the airfield.  These diverse areas 
provide a variety of habitats for the local wildlife. 
 
To support the preparation of the ENF and future EIR documents, the habitat assessments 
focused on the areas where the CIP projects described in the ENF and their identified alternatives 
would occur.  Areas along the taxiway, runway, and approach areas include vegetative 
communities that are mowed to maintain aviation safety zones and navigational surfaces.  
Beyond these areas, the vegetative communities are largely undisturbed and uninterrupted, but 
for a portion of the CCNS bike path that traverses the southeastern corner of the Airport lease 
area. 
 
Vegetative communities and habitats at the Airport are described in this report based upon the 
classification system described in the Classification of the Natural Communities of 
Massachusetts (Swain and Kearsley, 2001; hereinafter referred to as “the Classification”).  The 
dominant types of vegetative communities encountered at the Airport include Cultural Grassland, 
Maritime Dune Community, Coastal Interdunal Marsh/Swale with developing areas of Sandplain 
Grassland and/or Sandplain Heathland, and Estuarine Intertidal Salt Marsh.  Descriptions of 
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these habitat communities and our general observations within each community type are 
provided below.  Additional information regarding the soils classification and geologic 
characteristics may be found in the Summary of Wetland Resource Areas (HW, April 2007), 
included as a separate document within the DEIR Appendices. 
 
2.1 Cultural Grassland 
 
According to the Classification, the Cultural Grassland community is “a human-created and 
maintained open community dominated by grasses, normally maintained by mowing.”  This 
community often occurs at airfields and is “a grassland community that generally occurs on sand 
or other droughty, low-nutrient soils.”  In general, the unpaved areas at the Airport that are 
maintained by mowing or selective cutting for aviation operations are Cultural Grasslands, which 
may also contain areas of developing Sandplain Grassland and/or Sandplain Heathland 
(descriptions provided below), and or developing dunes.  These areas are immediately adjacent 
to the Airport runway, the partial parallel TW, and along both sides of the west end entrance 
taxiway and mid-entrance taxiway that are maintained to provide Airport safety.  Cultural 
Grassland areas at the Airport vary in width from approximately 20-25 feet along either side of 
the mid-entrance taxiway, to nearly 400 feet wide in the southwestern corner of the airfield 
between the Runway 7 end and the Glideslope Antenna, as well as southeast of the Runway 25 
end.  The vegetative community observed in areas of Cultural Grassland is dominated by grass 
species and various herbaceous species that are mowed an average of three to four times 
annually. 
 
2.1.1 Sandplain Grassland 
 
Sandplain Grasslands are open communities dominated by grasses with some herbaceous species 
and small shrubs.  According to the Classification, this community occurs on “flat outwash 
plains with droughty, low nutrient soils.  Most occurrences are near the ocean and within the 
influence of winds and salt spray of storms.”  This habitat type is maintained by fire, salt spray, 
and mowing.  Associated plant species include grasses with patches of shrubs.  This vegetative 
community has great overlap with species found in Sandplain Heathlands (below), but with a 
greater diversity of vascular plant species.  Approximately 29 hectares (72 acres) of the land in 
proximity of the Airport [not necessarily corresponding to the Airport lease area] are considered 
grasslands and/or heathlands (Kearney and Cook, 2001). 
 
2.1.2 Sandplain Heathland 
 
The Sandplain Heathland community is described as an “open, shrub dominated primarily 
coastal community, sharing many species with Sandplain Grasslands.  Heathlands often have 
sparse clumps of plants with bare soil or lichen cover between the vascular plants.”  This plant 
community type occurs in poor nutrient, acidic soils, dominated by low-growing woody 
vegetation.  This vegetation includes scrub oak (Quercus ilicifolia), black huckleberry 
(Gaylussacia baccata), bearberry (Arctostaphylos uva-ursi), and lowbush blueberry (Vaccinium 
angustifolium), with much overlap in species diversity as within Sandplain Grasslands. 
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2.2 Maritime Dune Community 
 
According to the Classification, a Maritime Dune community is “the classic community of sand 
dunes, with patches of herbaceous plants interspersed with areas of bare sand and shrubs.”  This 
community type “occurs on windswept dunes, within the salt spray zone, often landward of the 
Beach Strand Community and grading into shrubland or woodlands on the more sheltered back 
dunes.”  The vegetative composition and structure of the vegetation depends on the dune 
stability.  The Maritime Dune Community observed along the Airport lease line to the north and 
northwest of the Airport facilities occurs within the boundaries of the Race Point barrier beach 
system, consisting of both primary and secondary dune habitats, although there are no primary 
dunes located within the Airport lease area.  These dunes are generally vegetated with American 
beachgrass (Ammophila breviligulata) and common hairgrass (Deschampsia flexuosa) in open 
exposed areas.  Plant diversity increases on the leeward side of these dunes, where HW field 
biologists observed open clumps and patches of golden heather (Hudsonia ericoides), poison ivy 
(Toxicodendron radicans), beach plum (Prunus maritima), and bayberry (Myrica pensylvanica).  
HW observed that frequently, seaward-facing slopes were completely devoid of vegetation.  
Topography among these dunes varies widely from nearly flat to steeply sloping (e.g., 1:1 slopes 
or steeper). 
 
The coastal dune habitats located to the southeast of the Airport are secondary coastal dune 
habitats that are not within the barrier beach system.  While the topography among these 
secondary dunes is equally varied, the more stable substrate of these areas supports a greater 
diversity of vegetative species, particularly trees and shrubs.  It is in these areas that communities 
of Maritime Pitch Pine on Dunes and Maritime Shrubland occur to varying degrees.  These 
communities share similar characteristics in terms of the vegetative species composition of other 
communities, including Pitch Pine (Scrub Oak, Pitch Pine), Oak Forest/Woodland, and Coastal 
Forest/Woodland communities as described in the Classification. 
 
2.3 Coastal Interdunal Marsh/Swale 
 
Among the interdunal swales, sheltered from shifting sands, HW observed various types of 
freshwater wetland communities.  The Coastal Interdunal Marsh/Swale community type appears 
to be one of the predominant, if not the predominant, type of wetland habitat existing at the site.  
According to the Classification, this community type is a “graminoid-[grasses or grass-like 
species such as sedges or rushes] or shrub-dominant coastal community occurring in shallow 
basins (swales) between sand dunes.”  With respect to environmental setting, “Interdunal swales 
are low, shallow depressions that form between sand dunes along the coast.  They occur as part 
of a dune system, and the best examples are complexes of numerous swales.  Soils generally have 
a thin, about one centimeter [0.4 inch], organic layer over coarse sand.  The water regime 
ranges from seasonally flooded to permanently inundated.”  The interdunal swales observed at 
the Airport range from sparsely vegetated seasonally flooded pools to graminoid or shrub 
dominated communities to forested communities. 
 
Within this Coastal Interdunal Marsh/Swale community type, HW generally encountered three 
basic variations:  a graminoid-dominated palustrine emergent marsh (PEM), a shrub-dominated 
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palustrine shrub swamp (PSS), and a palustrine forested swamp (PFO).  Emergent marshes and 
shrub swamps were generally encountered north of the Airport facilities and in low-lying areas to 
the immediate south and west of the runway, where the wetlands are either connected to the 
Hatches Harbor wetland system, or else are part of the Airport-managed areas.  Dominant 
vegetation within the emergent marshes includes woolgrass (Scirpus cyperinus), twig rush 
(Cladium mariscoides), black grass (Juncus gerardii), and soft rush (Juncus effusus). 
 
Vegetation encountered within shrub swamp communities included bayberry, willow (Salix 
spp.), winterberry (Ilex verticillata), arrowwood (Viburnum dentatum), shadbush (Amelanchier 
canadensis), Virginia rose (Rosa virginiana), and poison ivy, with a diversity of herbaceous 
species including Joe-Pye weed (Eupatorium spp.), various goldenrods (Solidago spp.), various 
asters (Aster spp.), and various ferns.  In more inland areas, there are large patches of American 
cranberry (Vaccinium macrocarpon), interspersed with clumps of woolgrass, ferns, and 
sphagnum moss (Sphagnum spp.) among dense clumps and patches of highbush blueberry 
(Vaccinium corymbosum), swamp azalea (Rhododendron viscosum), and dwarf huckleberry 
(Gaylussacia dumosa). 
 
Forested wetlands (PFO) are located primarily to the south of the Airport runway beyond the 
managed areas.  HW considered all areas conforming to a pitch pine (Pinus rigida), cranberry, 
and highbush blueberry-dominant, forested wetland habitat type (also referred to here as 
“cranberry-pine swales”) to be a local variant of the shrub-dominant Coastal Interdunal 
Marsh/Swale.  Pitch pine appears to have become well adapted to seasonally wet conditions, and 
was considered to be a local wetland-indicator species. 
 
The freshwater wetland communities within the Airport lease area are generally either Bordering 
Vegetated Wetland (BVW), isolated freshwater wetlands (PFO/PSS), or Coastal Interdunal 
Marsh/Swales. 
 
2.4 Estuarine Intertidal Salt Marsh 
 
The extreme western end of the Airport lease area extends into the Hatches Harbor salt marsh 
system, classified as an Estuarine Intertidal Salt Marsh community by Swain and Kearsley 
(2001).  Generally dominated by graminoid species, such as smooth cordgrass (Spartina 
alterniflora) and saltmarsh cordgrass (Spartina patens) with occasional shrub species observed 
along its upper reaches, salt marshes are well known as a productive ecosystem that “provide[s] 
habitat for various species of wildlife – including migrating and overwintering waterfowl and 
shorebirds and the young of many species of marine organisms.” 
 
The Hatches Harbor salt marsh system represents an area of former salt marsh that had 
developed brackish to freshwater characteristics over time due to the construction of the Hatches 
Harbor dike in 1930.  The dike was constructed in an attempt to eradicate the problem of a 
flourishing mosquito population.  However, the resultant near monoculture of common reed, and 
the severe reduction of wildlife habitat values prompted the Hatches Harbor Salt Marsh 
Restoration Project, initiated by National Park Service (NPS) in 1998.  Subsequent 
improvements to the tidal flushing in this area have begun to restore brackish and freshwater 
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wetlands to salt marsh that is contiguous with undisturbed salt marsh areas located seaward of 
the dike.  The resultant community along the upper reaches of this salt marsh is somewhat 
brackish, and has yet to take on the full distinctions of a salt marsh community. 
 
The Summary of Wetland Resource Areas report (HW, April 2007) discusses in detail each of the 
wetland resource areas delineated and approved under the Order.  A copy of the Order and 
Wetland Resource Area Map (December 2006), are provided in the DEIR Appendix. 
 
3. METHODOLOGY AND APPROACH 
 
3.1 Initial Site Assessments 
 
During the initial assessment period, HW field biologists observed site conditions at the Airport 
between August 2004, and September 2005, to describe site characteristics related to previously 
documented and potential use of the various habitats by local wildlife.  Fieldwork included the 
assessment of habitats of locally common plant and animal species, as well as habitats of certain 
State-listed rare species.  A combination of meander surveys and linear walking surveys were 
performed during the assessment period for the purposes of: 
 
• describing the areas in the vicinity of the Airport; 
• documenting wildlife species utilization and the habitats in which these species, both resident 

and migratory, were observed; and  
• identifying structural landscape or other features observed within the wetland resources and 

adjacent upland resources that are or are likely important to individual species or groups of 
species. 

 
Initial field investigations focused upon the areas immediately surrounding the airport facilities 
where any future projects identified under the Airport Master Plan planning process would likely 
occur.  Field biologists visited the site on 14 different dates during the initial assessment period.  
Fieldwork performed in 2004 was completed in conjunction with initial wetland resource area 
delineations immediately around the Airport facilities, while the majority of the wildlife surveys 
(both species-specific and general wildlife inventories) were performed in 2005.  Most site visits 
involved two field biologists observing site conditions over a six- to ten-hour period.  Several 
surveys began at dawn while other surveys began later in the day and extended past dusk.  
Meander surveys were performed within and along the margins of the various vegetative 
communities for the purpose of observing and documenting habitat features in accordance with 
accepted natural resource inventory guidelines.  HW recorded all field observations and took 
numerous photographs documenting the occurrence of various site features and habitat types. 
 
3.2 Rare Species Habitat Survey Methodologies 
 
Previous wildlife studies conducted by others identified the presence of three State-listed species 
within the airport property:  Eastern Spadefoot (Scaphiopus h. holbrookii), Northern Harrier 
(Circus cyaneus), and Broom Crowberry (Corema conradii) (Fugro/ENSR, 1993).  In previous 
reports describing the habitat characteristics at the Airport, it had been noted that the Piping 
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Plover (Charadrius melodus), a State- and Federally-listed Threatened shorebird, nests and 
breeds in the “immediate vicinity” of the Airport.  Based upon an understanding of the habitat 
requirements of this species, this would likely occur primarily within the dunes north of the 
Airport along the CCNS shoreline, and outside of the Airport lease area. 
 
HW contacted NHESP in May 2004 to determine whether their database of State-listed species 
for this area had been updated since the early 1990s.  The most current NHESP database 
identifies four “protected rare species that have been found in the vicinity of the [Airport] site”: 
 
• Eastern Box Turtle (Terrapene c. carolina); 
• Eastern Spadefoot (Scaphiopus h. holbrookii); 
• Vesper Sparrow (Pooecetes gramineus); and 
• Broom Crowberry (Corema conradii). 
 
In their correspondence, NHESP recommended that rare wildlife and plant surveys be conducted 
in accordance with scientifically accepted survey methodologies for each of the four species.  
Survey protocol methods were developed by HW and approved by NHESP prior to 
commencement of the habitat surveys.  Rare species habitat surveys were conducted in 
accordance with the approved survey protocols for each of the four State-listed species 
identified.  Copies of the written correspondence with NHESP and the approved protocols are 
included within the Appendix.  Below is a brief description of each species, its general habitat 
requirements, and the survey methods. 

 
3.2.1 Eastern Box Turtle 
 
The Eastern Box Turtle is a Massachusetts Species of Special Concern.  This small terrestrial 
turtle uses a relatively wide range of terrestrial habitat types, including woodlands, field edges, 
and thickets (DeGraaf and Rudis, 1983), and has also been found in various wetland habitat 
types including wet meadows and lowland swamps (Klemens, 1993).  NHESP identifies two 
natural communities with which this species is associated, including Coastal Forest/Woodland 
and Pitch Pine-Oak Forest (Swain and Kearsley, 2001), although other similar vegetative 
communities may also provide suitable habitat for this species.  Optimal habitats on Cape Cod 
include pine barrens and oak thickets, where box turtles are associated with cranberry dominated 
swales.  Communities with similar vegetative characteristics to these identified habitats are 
found within the Airport. 
 
Survey methods included a presence-absence survey for this species, as well as a general 
characterization of the potential habitat for the Eastern Box Turtle at the Airport.  HW performed 
meander surveys within each habitat type at the site.  Field surveys specifically performed to 
observe this species were done in the early morning and/or during the day immediately following 
storm events when this species is reported to be most active (Klemens, 1993).  Surveys for the 
Eastern Box Turtle occurred primarily in the spring and fall. 
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3.2.2 Eastern Spadefoot 
 
The Eastern Spadefoot is a medium-sized toad, protected as a Threatened Species in 
Massachusetts.  Reported habitat for this species includes dry sandy or loose soils in areas of 
sparse shrub growth of open forest areas (DeGraaf and Rudis, 1983).  In addition, this species 
breeds only in shallow, temporary pools formed after very heavy, warm rains (Martof, 1980).  
Natural communities with which this species is associated that exist at the Airport include 
Coastal Interdunal Marsh/Swale, Wet Meadow, and Shrub Swamp. 
 
Surveys for the Eastern Spadefoot included identification of isolated depressions that may 
temporarily hold water after significant rainfalls, and observation surveys following significant 
rainfall events from April through September.  Target areas included the Coastal Interdunal 
Marsh/Swales in and immediately surrounding the Airport facilities. 
 
This species emergence from underground burrows and migration to these temporary pools is 
triggered by heavy rainfall.  There were very few evenings during the 2005 field survey period 
between May 15 and September 1 (the period when this species is most active) when significant 
precipitation events occurred.  HW conducted evening field surveys within several of the 
inundated isolated wetland areas on two occasions (March 28 and August 31, 2005), during 
warm evening storm events. 
 
3.2.3 Vesper Sparrow 
 
The Vesper Sparrow is a small sparrow reported to inhabit open areas (cultivated fields, 
grasslands, fallow fields, and pastures) as well as Sandplain Heathlands.  NHESP reports that 
this species is associated with Cultural Grasslands, which are often maintained open 
communities dominated by grasses.  The Vesper Sparrow is designated as a Threatened Species 
in Massachusetts. 
 
HW conducted morning and evening absence-presence surveys in 2005 between May 1 and July 
31, when this species is most active.  Surveys for the Vesper Sparrow and its habitat were 
concentrated within the managed areas (Cultural Grasslands) adjacent to the airport runway, 
taxiway, and runway approach.  Field surveys included both listening and visual surveys, 
performed along walking transects.  HW established 15 transects spaced approximately 150 
meters apart within Cultural Grassland habitat located adjacent to shrub-dominant thickets 
(Figure 3).  At each transect HW recorded all avian species seen or heard during a five-minute 
interval.  A recording of Vesper Sparrow calls was then repeatedly broadcast along the length of 
each transect.   
 
3.2.4 Broom Crowberry 
 
Broom Crowberry is a low-growing, densely branching evergreen shrub, which inhabits open 
areas (low shrub communities or sandy flats, as well as dry pitch pine/scrub oak barrens and relic 
sand dunes).  The NHESP-described natural communities with which this species is associated 
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include Sandplain Heathland and Pitch Pine – Scrub Oak Communities.  Broom Crowberry is a 
Massachusetts Species of Special Concern. 
 
Broom Crowberry was previously reported at the Airport in the managed grassland habitat 
southwest of the glide slope antennae.  HW conducted meander surveys for Broom Crowberry, 
targeting the area where this species was previously identified and areas of Cultural Grassland 
habitat and/or Sandplain Grasslands/Sandplain Heathlands, as well as pitch-pine forested areas 
with associated plant communities. 
 
3.3 Capital Improvement Program Projects and Supplemental Field Assessments 
 
Since the ENF, the CIP projects have been refined slightly, as listed below.  The CIP projects 
include the following: 
 

1. Relocate the West Entrance Taxiway (TW) 
2. Realign the Westerly End of the Partial Parallel TW 
3. Improve the Access Road to the Approach Lights 
4. Install TW Edge lights and Construct an Electric Vault 
5. Rehabilitate or Replace the Sightseeing Shack 
6. Realign the Mid Entrance TW 
7. Relocate the East Entrance TW 
8. Reconstruct the Terminal Apron within the Existing Footprint 
9. Reconstruct the Easterly End of the Partial Parallel TW within the Existing Footprint 
10. Construct Additional Turf Apron 
11. Construct Service Access Roads to the Localizer Equipment Shelter and to the Weather 

Station 
12. Install a Perimeter Safety/Security Fence 
13. Expand Auto Parking 
14. Expand the Terminal Building 

 
Please note that the DEIR combines the relocation of the West Entrance TW, realignment of the 
Westerly End of the Partial Parallel TW, and realignment of the Mid Entrance TW, and that 
these three CIP projects are discussed as a whole. 
 
HW field biologists performed continued site observations and assessments at the Airport from 
August through December 2006 in order to further describe the site characteristics related to the 
various projects identified in the ENF.  As with HW’s initial field efforts in 2004 and 2005, a 
combination of meander surveys and linear walking surveys were performed for the purposes of 
identifying structural landscape, or other features detected within the wetland resource areas, 
along with adjacent uplands that are, or are likely important, to an individual species or groups of 
species.  In addition, 2006 field surveys focused upon: 
 
• Identifying and delineating all wetland resource areas in the general vicinity of the identified 

CIP project alternatives (i.e., within 100 feet of these areas); and 

• Describing the general habitat characteristics and documenting wildlife species observations. 
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Specific to one of the CIP projects, Installation of a Perimeter Safety/Security Fence, the Airport 
Lease Line, as well as the two interior alternative layouts identified in the ENF that were under 
consideration were survey-located, and marked at 50- or 100-foot intervals with labeled wooden 
stakes to facilitate our field efforts.  Additional projects located immediately adjacent to existing 
Airport facilities did not necessitate field staking. 
 
HW concentrated field assessments around the footprints of the CIP projects identified in the 
ENF, including the provided alternatives, to accurately describe the existing habitat and 
vegetative communities in these locations.  During a verbal conversation with NHESP regarding 
their ENF comment letter, the NHESP review biologist indicated that additional species-specific 
surveys were unnecessary to address the NHESP Comments, and that all future field assessments 
for the four State-listed species should focus upon the site characteristics with respect to their 
potential to provide habitat for each specific species.  As a result, all habitats encountered within 
the Airport lease area were evaluated for their ability to provide suitable habitat for rare species. 
 
During this phase of the field assessments, field biologists visited the site on 17 separate dates.  
Most often, habitat assessments were completed in conjunction with wetland resource area 
delineation fieldwork, as both wetland and upland habitats are likely to be affected by the various 
CIP projects.  As with previous field surveys performed by HW, site assessments generally 
involved two to three field biologists observing site conditions over a six- to nine-hour period.  
Most of the 2006 surveys began in the early morning and extended throughout the day, and 
occasionally extended into dusk.  As our focus was on assessing the habitat characteristics, 
nighttime surveys were not deemed necessary for this phase of the wildlife studies. 
 
4. RESULTS OF GENERAL HABITAT ASSESSMENTS 
 
This discussion of the wildlife habitats survey is organized according to the different natural 
community types observed at the site.  A list of all bird, mammal, amphibian, and reptile species 
observed at the Airport during these and previous field surveys is provided in this section.  
Additional details regarding wetland habitats are provided in the Summary of Wetland Resource 
Areas report (HW, April 2007). 
 
4.1 Coastal Interdunal Marsh/Swale Habitat 
 
The Coastal Interdunal Marsh/Swale community is one of the predominant types of wetland 
habitats existing at the Airport.  With respect to habitat functions and values, the Classification 
indicates that “interdunal swales can function as vernal pool habitat if water remains standing 
for two to three months and they lack fish; these swales provide important amphibian breeding 
habitat, particularly for toads, including American, Fowler’s, and spadefoot toads.”  The 
Classification identifies the Eastern Spadefoot as a rare animal species associated with this 
community type, while HW also notes that this may be an important habitat component for the 
Eastern Box Turtle. 
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As noted in the Classification, “Interdunal swales have a high habitat value to birds and 
mammals for food, cover, and nesting sites.”  In addition to numerous resident and migratory 
bird species that were observed in or near these wetland habitats during each field visit, Northern 
black racer (Coluber c. constrictor), Fowler’s toad (Bufo w. fowleri), and small mammals were 
frequently encountered.  Following the 2006 Massachusetts Wildlife Habitat Protection 
Guidance for Inland Wetlands, published by DEP, HW assessed the project areas overall in the 
context of whether any important habitat features occur at the Airport.  HW noted the overall 
presence or absence of wetland-specific and upland wildlife habitat features and characteristics 
(Table 1). 
 
Table 1. Presence-absence of habitat features within the Airport assessment areas. 
 

Habitat Feature Present 
(Y/N) 

Habitat(s) for State-listed animal species  Y 
Sphagnum hummocks and pools suitable as for nesting habitat for four-toed salamanders N 
Trees with large cavities (≥18” tree diameter at cavity entrance) N 
Existing beaver mink or otter beds N 
Areas within 100 feet of existing beaver, mink or otter dens N 
Existing nest trees for birds that traditionally reuse nests  Y 
Land containing freshwater mussel beds N 
Wetlands and waterbodies known to contain open water in winter Y 
Potential turtle nesting areas Y 
Vertical sandy banks N 
Depressions that hold standing water with potential to provide vernal pool habitat Y 
Areas surrounding vernal pools Y 
Isolated wetlands greater than 5,000 square feet in surface area Y 

 
The cranberry-pine swale habitat type is expansive on the southern side of the runway and most 
often supports cranberry and pitch pine as the predominant species with lesser amounts of 
highbush blueberry, bayberry, and woolgrass.  Sphagnum moss is often abundant in these 
swales, which remained inundated to varying degrees in the winter, spring, and early summer; 
and generally dried up in late summer into the fall.  These swales are geographically isolated and 
range in size from only a few square meters to several hundred square meters in area.  These 
swales are seasonally inundated for relatively long periods during the year due to the seasonal 
rise in the groundwater table. 
 
With respect to valuable structural features and hydrologic regimes comprising this habitat, these 
cranberry-pine swales are characterized by abundant wildlife habitat cover and fruit-bearing 
plants.  Windfalls and standing dead wood are present in relative abundance, providing suitable 
foraging and nesting habitat for cavity nesting bird species.  Small-diameter, fallen dead wood is 
plentiful, providing escape cover for amphibians, certain reptiles, and small mammals.  Pine 
needle-litter is relatively thick, and mature pitch pines are generally less than 10 inches at breast-
height diameter (DBH).  Common resident and migratory avifauna were frequently observed, 
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along with Eastern ribbon snakes (Thamnophis s. sauritus).  Coyotes were frequently heard and 
often observed in the vicinity of these habitats, with one coyote den noted to the east of Wetland 
L at the margin of the pine-forested area.  Evidence of white-tail deer breeding activity 
(territorial markings such as scrapes and rubs along woody vegetation) was frequently observed 
throughout wetland areas south of the runway. 
 
4.1.1 Potential Vernal Pool Habitat 
 
In the period between August 2004 and September 2005, and again throughout most of the fall 
season in 2006, HW observed that all of the isolated wetland areas conforming to the Coastal 
Interdunal Marsh/Swale community type held some amount of standing water for a period of 
time during the growing season.  This was evident by water stained vegetation along the surface.  
Observations of standing water in many of the larger wetland areas in late spring of 2005 and 
again in early January 2007. 
 
HW observed juvenile amphibians (tadpoles) within several of the cranberry-pine swales 
southeast of the Airport runway when shallow inundation was present in May 2005.  Within 
Wetland B, HW noted the presence of Fowler’s Toads through recognition of their distinctive 
breeding chorus.  Although not observed in all of the isolated freshwater wetland areas, evidence 
of amphibian breeding activity indicates that many of these seasonally inundated wetland areas 
provide suitable amphibian breeding habitat at least during some years.  These pools, as well as 
the surrounding upland areas (primarily coastal dune habitats) that are considered part of the 
vernal habitat under the local wetlands bylaw, are important wildlife habitat features found 
within the Airport lease area. 
 
The current source data available in MassGIS (updated as of January 2007) indicates that there 
are no certified vernal pools (CVPs) or potential vernal pools (PVPs) within the Airport lease 
area (see Figure 2).  The nearest certified vernal pool is located to the east of the Airport, 
adjacent to Race Point Road just to the north of this road’s intersection with Province Land 
Road.  Two NHESP-designated Potential Vernal Pools are identified by the Atlas, northeast and 
southwest of the Airport lease area. 
 
4.1.2 Persistent Water Regime 
 
All of the geographically isolated freshwater wetland areas, with the exception of a small area 
within Wetland K, appear to experience dry conditions for some period during mid to late 
summer and early fall when regional groundwater elevations are at their lowest levels.  Due to 
persisting surface water in the northern corner of Wetland K (PEM/PSS habitat), this wetland 
resource is highly valuable for wildlife species as a source of fresh water during drier portions of 
the year. 
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4.2 Maritime Dune Habitat 
 
The Maritime Dune Habitat community is the predominant unmanaged upland habitat type 
within the Airport lease area.  Stable Maritime Dune communities (i.e., Maritime Pitch Pine on 
Dunes and Maritime Shrubland), supporting shrubs and trees interspersed with Coastal 
Interdunal Marsh/Swales, are found at the lowest land elevations.  These comprise nearly the 
entire habitat community south of the Airport runway, outside of, and beyond areas identified as 
Cultural Grassland and the wetland areas.  HW found these Maritime Dune communities to be 
relatively consistent in vegetative makeup, dominated by pitch pine, with a canopy cover of 40-
50%, and understory species limited to various lichens (Cladonia spp.) and common hairgrass.  
In addition, HW observed that these areas were interspersed with open areas of golden heather 
and lichens with less frequent occurrences of pinweed (Lechea maritima), occasional scrub oak, 
bayberry, and smaller areas of open bare sand.  Prostrate branches of the pitch pine provide cover 
for small mammals and reptiles, and HW frequently observed small cavities or dens among these 
branches.  Occasionally, HW encountered small stands of Virginia pine (Pinus virginiana), an 
introduced species.  HW frequently observed small wildlife paths and corridors traversing the 
dune habitat south of the Airport runway. 
 
A less sheltered Maritime Dune community exists between the Airport facilities and the CCNS 
shoreline to the north.  The dunes in these areas are undulating, varying in topography and 
vegetative composition, yet are largely uniform in species diversity outside of the wetland areas.  
Open areas of bare sand, and occasional pebbles, are interspersed with sparsely to moderately 
vegetated dunes, dominated by American beachgrass, hairgrass, and areas containing clumps and 
patches of golden heather.  Sparsely scattered areas of dense upland vegetation observed 
primarily along leeward slopes and consisting largely of bayberry, beach plum, and/or poison 
ivy, are interspersed among the more open dune areas and provide shelter and valuable food 
source for small mammals and birds. 
 
Coyote activity (in the form of tracks and scat) was observed frequently among the outermost 
dunes.  Broken shells (quahog) among pebbly areas indicate that this area provides some feeding 
habitat for shorebirds.  HW observed flocks of tree swallows (Tachycineta bicolor) congregating 
in the dense vegetation in these outer dune areas.  These birds were presumed to be migrating 
due to the timing of the observations (late fall 2006).  For the most part, the outer dune 
community does not support pitch pine, with the exception of the dunes in the northeastern 
corner of the Airport lease area (near the Airport parking lot).  Interspersed among the outer 
dunes are several isolated vegetated wetland areas, which provide additional habitat diversity.  
Descriptions of the plant communities within individual wetland areas are provided in the 
Summary of Wetland Resource Areas report (HW, April 2007).  On one occasion in October 
2006, HW observed a Northern Harrier in a small stand of pitch pines just south of Wetland AL; 
observations of this species were previously reported by HW foraging along the airport runway, 
and by others during past surveys (see HW, December 2005). 
 
With respect to habitat values, the Classification indicates that “a variety of seabirds, shorebirds, 
and song birds nest at the base and sides of dunes and in the interdunal area.  The particular 
species depend upon topography, hydrologic regime, and the amount and type of plant cover.  
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Vernal pools occur in some dune systems, serving as important feeding and breeding areas for a 
variety of reptiles and amphibians, invertebrates, and birds and mammals.”  A complete list of 
species observed by HW and/or documented by other field biologists at the Airport is provided 
in Table 2. 

 
Table 2 includes species observed by HW during field surveys between 2004 and 2005, and 
continued surveys in 2006.  This list is updated from species observed by others between 1991 
and 1994 as presented in the October 1999 Final Environmental Impact Statement (FEIS)/ Final 
Environmental Impact Report (FEIR), Department of Transportation Section 4(f) Statement for 
the Airport.
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Table 2. Recorded and Observed Wildlife Species. 
 

SCIENTIFIC NAME COMMON NAME STATUS* 
Avian Species 
Gavia immer Common Loon MASC 
Phalacrocorax auritus Double-crested Cormorant -- 
Ardea herodias Great Blue Heron -- 
Butorides virescens Green Heron -- 
Cathartes aura Turkey Vulture -- 
Anas rubripes American Black Duck -- 
Anas platyrhynchos Mallard -- 
Pandion haliaetus Osprey -- 
Circus cyaneus Northern Harrier MAT 
Accipiter cooperii Cooper’s Hawk -- 
Buteo jamaicensis Red-tailed Hawk -- 
Falco sparverius American Kestrel -- 
Phasianus colchicus Ring-necked Pheasant -- 
Bonasa umbellus Ruffed Grouse -- 
Colinus virginianus  Northern Bobwhite -- 
Charadrius vociferus Killdeer -- 
Haematopus palliatus American Oystercatcher  -- 
Larus argentatus Herring Gull -- 
Larus marinus Great Black-backed Gull -- 
Sterna hirundo Common Tern MASC 
Sterna antillarum  Least Tern MASC 
Zenaida macroura Mourning Dove -- 
Coccyzus erythropthalmus  Black-billed Cuckoo -- 
Coccyzus americanus  Yellow-billed Cuckoo -- 
Bubo virginianus  Great Horned Owl -- 
Picoides pubescens   Downy Woodpecker -- 
Picoides villosus Hairy Woodpecker -- 
Colaptes auratus Northern Flicker -- 
Tyrannus tyrannus Eastern Kingbird  -- 
Cyanocitta cristata Blue Jay -- 
Corvus brachyrhynchos  American Crow -- 
Eremophila alpestris  Horned Lark -- 
Tachycineta bicolor  Tree Swallow -- 
Hirundo rustica  Barn Swallow -- 
Poecile atricapillus  Black-capped Chickadee -- 
Sitta carolinensis White-breasted Nuthatch -- 
Thryothorus ludovicianus  Carolina Wren -- 
Turdus migratorius  American Robin -- 
Dumetella carolinensis  Gray Catbird -- 
Mimus polyglottos  Northern Mockingbird -- 
Sturnus vulgaris  European Starling  -- 
Dendroica petechia  Yellow Warbler -- 
Dendroica magnolia  Magnolia Warbler -- 
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SCIENTIFIC NAME COMMON NAME STATUS* 
Dendroica coronata Yellow-rumped Warbler -- 
Dendroica virens  Black-throated Green Warbler -- 
Dendroica pinus  Pine Warbler -- 
Mniotilta varia  Black-and-white Warbler -- 
Geothlypis trichas  Common Yellowthroat  -- 
Pipilo erythrophthalmus Eastern Towhee -- 
Spizella passerina  Chipping Sparrow -- 
Pooecetes gramineus  Vesper Sparrow (obs. by others) MAT 
Passerculus sandwichensis Savannah Sparrow  
Melospiza melodia Song Sparrow  
Melospiza georgiana Swamp Sparrow  
Cardinalis cardinalis  Northern Cardinal -- 
Dolichonyx oryzivorus   Bobolink -- 
Agelaius phoeniceus Red-winged Blackbird -- 
Quiscalus quiscula  Common Grackle -- 
Icterus spurius   Orchard Oriole -- 
Icterus galbula  Baltimore Oriole -- 
Carpodacus purpureus Purple Finch  
Carpodacus mexicanus House Finch  
Carduelis tristis  American Goldfinch -- 
Passer domesticus  House Sparrow -- 
Mammalian Species 
Blarina brevicauda  Northern Short-tailed Shrew  -- 
Sylvilagus floridanus  Eastern Cottontail  -- 
Tamiasciurus hudsonicus  Red Squirrel  -- 
Microtus pennsylvanicus  Meadow Vole  -- 
Canis latrans  Coyote  -- 
Vulpes vulpes  Red Fox  -- 
Procyon lotor  Common Raccoon  -- 
Mephitis mephitis  Striped Skunk  -- 
Odocoileus virginianus  White-tailed Deer  -- 
Reptile and Amphibian Species 
Plethodon cinereus  Eastern Red-backed Salamander -- 
Bufo fowleri Fowler's Toad -- 
Pseudacris crucifer Spring Peeper -- 
Coluber constrictor  Eastern Racer -- 
Thamnophis sauritus  Eastern Ribbon Snake -- 
Thamnophis sirtalis  Common Garter Snake -- 

Key 

MAE = Massachusetts Endangered species 
MAT = Massachusetts Threatened species 
MASC = Massachusetts Species of Special Concern 
 
*Status of Massachusetts’ species as designated by the Massachusetts Division of Fisheries and Wildlife, Natural 

Heritage and Endangered Species Program, set forth in 321 CMR 10.00 et seq. 
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5. RARE SPECIES HABITAT ASSESSMENTS 
 
Four State-listed rare species, identified by the NHESP, have been previously documented to 
occur in the vicinity of the Airport by HW and/or by others.  Surveys for these species were 
performed in accordance with NHESP-approved protocols.  Following the verbal directive from 
NHESP (as noted above in Section 3.3), HW conducted additional field assessments for each of 
these species, focusing on the habitat potential for each species, rather than presence/absence 
surveys.  The results of the 2005 species-specific surveys as well as the general characteristics of 
each species are provided in this section, followed by the identification of the communities and 
areas likely to be significant for providing habitat for each species.  Figure 4 depicts the 
approximate areas of potential habitat within the Airport lease area for each of the four rare 
species based upon our field observations.  Portions of the Airport lease area that were not 
assessed were supplemented with available source data from MassGIS. 
 
5.1 Broom Crowberry 
 
HW observed a population of Broom Crowberry located within Cultural Grassland to the 
southwest and west of the glide slope antenna within approximately 200 to 300 feet of this 
antenna, verifying previously documented observations of this species within the Airport lease 
area.  The location of approximately 52 clusters of this species were survey-located and are 
shown on Figure 4.  The observed clusters of Broom Crowberry, all of which are located within 
a few meters of each other, range in size from approximately 0.25 to 1.25 meters in diameter.  
The NHESP Rare Plant Observation Form is provided in the Appendices to this report. 
 
HW continued to conduct meander surveys for Broom Crowberry in 2006 within areas of 
potential habitat for this species, including the area near the Glideslope antennae, in additional 
areas of Cultural Grassland habitat, in developing Sandplain Grasslands/Sandplain Heathlands, 
and within pitch-pine forested areas along the dunes.  HW did not identify any additional 
occurrences of this species within the project areas. 
 
5.2 Eastern Box Turtle Habitat 
 
HW did not observe Eastern Box Turtles during any of the field assessments between 2004 and 
2006.  However, suitable habitat for this species is present, particularly in the southern portion of 
the Airport lease area, classified as Maritime Dune and Coastal Interdunal Marsh/Swale 
communities, where foraging habitat and abundant food sources are found within close 
proximity to open areas of sand suitable for nesting habitat.  The rare species information 
provided by NHESP for Eastern Box Turtles states that “in optimal habitats in Cape Cod pine 
barrens and oak thickets, the species is generally associated with cranberry dominated swales 
interspersed with bearberry groundcover, low bush blueberries, and thickets of bracken fern.”  
The Eastern Box Turtle would be considered a generalist in the context of habitat preference, and 
many of these habitat characteristics are found within the Airport lease area, observed primarily 
in the expansive areas to the south of the Airport runway.  All pitch-pine dominated habitats, 
including the cranberry-pine swales and the lower slopes of the pitch pine and oak dominant 
dune habitats together are suitable habitat for the Eastern Box Turtle.  These areas contain 
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abundant fruit-bearing shrubs and ericaceous plants, as well as abundant mushrooms, which are 
considered high-value food sources for the Eastern Box Turtle as well as for many other birds 
and mammals. 
 
5.3 Eastern Spadefoot Habitat 
 
Eastern Spadefoots were not observed by HW during any site visits.  The distinctive breeding 
call of this animal was also not detected during evening surveys performed in 2005.  However, 
Eastern Spadefoots have been observed by others during nocturnal road surveys conducted along 
nearby Race Point Road (Patten, et al., 2003).  These researchers also positively identified a 
single Eastern Spadefoot breeding area, consisting of two small temporary ponds on Hatches 
Harbor Dike Road, located considerably south of the Airport lease area. 
 
The Eastern Spadefoot uses temporary pools of standing water as breeding habitat, and prefers a 
soil in which it can burrow, consisting of loose, sandy material, with temporarily inundated 
isolated wetlands nearby (breeding habitat).  The emergence of this species from underground 
burrows and migration to these temporary pools is triggered by heavy rainfall.  The evening field 
visit conducted in August 2005 occurred immediately following a significant storm event, during 
which approximately four inches of rain fell within a 24-hour period1.  It was anticipated that 
after such a significant rainfall that most isolated wetlands located in the eastern corner of the 
Airport, as well as other isolated wetland areas would contain standing water.  However, due to 
the rainfall deficit observed on Cape Cod during the 2005 summer months2, and the relatively 
high porosity of the coarse sandy soils, significant precipitation events occurring over a short 
period of time during the summer months did not result in temporary pools at the Airport this 
year.  Temporary inundation likely occurs earlier in the season when groundwater elevations are 
higher.  The presence and fluctuation in depth of standing water in the wetlands at this site are 
likely related primarily to the gradual changes in groundwater elevation on a seasonal basis and 
not to precipitation events. 
 
Habitat suitability surveys for the Eastern Spadefoot included identification of open, sandy 
depressions, which may temporarily hold water after significant rainfalls.  Target areas included 
the Coastal Interdunal Marsh/Swales in and immediately surrounding the proposed footprints of 
the CIP projects, along with the alternative locations where vegetation was sparse, but with 
plentiful vegetative cover in surrounding areas.  Portions of the Airport lease area, particularly in 
the southeastern corner, provide both of these features and may provide suitable habitat for the 
Eastern Spadefoot. These suitable habitat features are abundant within the Airport lease area, 
particularly south of the Airport runway. 
 
5.4 Vesper Sparrow Habitat 
 
HW did not document the presence of any Vesper Sparrows during our 2004-2005 field surveys.  
Following the survey protocol approved by NHESP and incorporating techniques used 
successfully by researchers in 1993 (Jones and Vickery, 1995), HW performed field surveys for 

 
1 Source:  Massachusetts Climatological Reports, National Weather Service, 24-hour precipitation amounts. 
2 Source:  Massachusetts Department of Conservation and Recreation http://www.mass.gov/dcr/waterSupply/rainfall/

http://www.mass.gov/dcr/waterSupply/rainfall/
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the presence of Vesper Sparrows between mid-May and the end of July in 2005.  Three early 
morning surveys (May 18, June 16, and July 29) and two early evening surveys (June 3 and July 
11) were conducted during favorable weather conditions (i.e., no precipitation and light or no 
wind). 
 
Kearney and Cook (2001) reported that approximately 29 hectares of land at the Provincetown 
Airport that are considered grasslands and/or heathlands, some or all of which may be classified 
as Cultural Grassland, with which the State-Threatened Vesper Sparrow is associated (Swain and 
Kearsley, 2001).  The most recently documented observation of the Vesper Sparrow at the 
Airport that HW is aware of occurred in 2000, when NPS ecologists documented two Vesper 
Sparrows within the grassland habitat located northeast of the runway.  Prior to this, in July of 
1996, NPS observers reported “small flocks of adult males (less than or equal to five 
individuals)” observed along the Airport runway shoulders3.  Earlier documented observations of 
this species at the Airport occurred in 1993, during a State-wide grassland bird survey, when 
seven (7) vocalizing male vesper sparrows were recorded at the airport (Jones and Vickery, 
1995). 
 
Kearney and Cook (2001) report that the distribution and abundance of Vesper Sparrows within 
the CCNS declined from 1995 to 2000.  Earlier observations indicate that this species has been 
decreasing in numbers since the 1930s (Hill, 1965, as reported in Kearney and Cook, 2001).  
However, based upon the reported Vesper Sparrow observations by others during past surveys at 
the Airport, available resources including information from the NHESP pertaining specifically to 
known habitat requirement of this species, observations of associated wildlife (Northern Harrier; 
see below), and an understanding of existing community types, HW believes that the Cultural 
Grassland community and adjacent maintained shrub thickets that along the Airport runway, 
taxiway, and approach areas may provide suitable habitat for Vesper Sparrow, although perhaps 
not during every breeding season.  Regular mowing of these areas as part of routine Airport 
maintenance, in part, maintains suitable habitat for this species. 
 
5.5 Other State-Listed Species Observed 
 
During their review of protocols for this study, NHESP requested that any observations of the 
Northern Harrier and the Grasshopper Sparrow (Ammadramus savannarum) be recorded.  These 
species, both State-listed Threatened species, are associated with similar, overlapping habitat 
types as the Vesper Sparrow.  While Grasshopper Sparrows were not observed (this species is 
thought to be extirpated from this part of Cape Cod; Kearney and Cook, 2001), HW observed 
individual male and female Northern Harriers during 12 of the 14 site visits made between 
August 2004 and September 2005, and routinely observed individual male and female Northern 
Harriers during site assessments and land surveys in 2006.  Generally, these individuals were 
observed hunting or foraging along the Cultural Grasslands adjacent to the Airport runway.  On 
one occasion, HW observed a female harrier in the dune area adjacent to Wetland AL.   
 
 

 
3 Source:  Rare Species Observation Form, submitted to NHESP July 25, 1996; observer K. Jones. 
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6. CAPITAL IMPROVEMENT PROJECTS AND HABITAT ASSESSMENTS 
 
Based on the habitat assessments presented here, several projects included in the CIP for the 
Airport have the potential to impact wetlands, wildlife habitat, and/or rare species habitat.  The 
type and amount of impact depends on the alternative ultimately selected for each project 
element.  The DEIR for the CIP will include an alternatives analysis.  Table 3 presents a baseline 
overview of potential impacts, with respect to each project. 



 
Table 3. Estimated potential for environmental impacts to wetland resource areas and rare species habitat for all build alternatives of 

CIP projects identified in the ENF. 

 Potential for Impact to Natural Resource Areas and Rare Species Habitat 

Projects Cultural 
Grassland 

Maritime 
Dune Habitat 

Coastal 
Interdunal 

Marsh/Swale 

Freshwater 
Wetland 
Habitat 

Broom 
Crowberry 

Eastern Box 
Turtle 

Eastern 
Spadefoot 

Vesper 
Sparrow 

West End TW (Alt. 1) Impact No Impact Impact Impact No Impact Potential Potential Potential 
West Taxiway (Pref. Alt. 2) Impact No Impact Impact Impact No Impact Potential Potential Potential 
Mid Entrance TW Impact No Impact No Impact No Impact No Impact No Impact No Impact Potential 
East End TW Impact No Impact No Impact Impact No Impact Potential Potential Potential 
Partial Parallel TW Impact No Impact No Impact No Impact No Impact No Impact No Impact Potential 
Electrical Vault No Impact No Impact Impact Impact No Impact No Impact No Impact No Impact 
Sightseeing Shack No Impact No Impact No Impact No Impact No Impact No Impact No Impact No Impact 
Turf Apron Expansion Impact No Impact Impact Impact No Impact No Impact No Impact Potential 
AWOS Access Rd (Alt. A) Impact Impact Impact Impact No Impact Potential Potential Potential 
AWOS Access Rd (Alt. B) Impact Impact Impact Impact No Impact Potential Potential Potential 
AWOS Access Rd (Pref. Alt. C) No Impact Impact Impact Impact No Impact Potential Potential No Impact 
AWOS Access Rd (Alt. D) No Impact Impact Impact Impact No Impact Potential Potential No Impact 
Equip Shelter Road (Alt. A) Impact Impact No Impact No Impact No Impact Potential Potential Potential 
Equip Shelter Road (Pref. Alt. B) No Impact Impact No Impact No Impact No Impact Potential Potential No Impact 
Equip Shelter Road (Alt. C) No Impact Impact Impact Impact No Impact Potential Potential No Impact 
Equip Shelter Road (Alt. D) No Impact Impact No Impact No Impact No Impact Potential Potential No Impact 
Equip Shelter Road (Alt. E) Impact Impact No Impact No Impact No Impact Potential Potential Potential 
Perimeter Fence (Pref. Alt.) No Impact Impact Impact Impact No Impact Impact Impact No Impact 
Perimeter Fence (Alt. 2 – 500 ft.) Impact Impact Impact Impact Impact Impact Impact Potential 
Perimeter Fence (Alt. 3 – 1,000 ft.) No Impact Impact Impact Impact No Impact Impact Impact No Impact 
Terminal Building-Vertical No Impact No Impact No Impact No Impact No Impact No Impact No Impact No Impact 
Terminal Building-Horizontal No Impact No Impact No Impact Impact No Impact No Impact No Impact No Impact 
Parking Area No Impact Impact Potential Potential No Impact Potential Potential No Impact 
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7. SUMMARY 
 
This report constitutes a draft Natural Resources Inventory (NRI) for submission to the CCC, 
and an initial summary for submittal with a MESA Project Review with NHESP.  Data and 
information submitted with this report are used to support the DEIR. 
 
Within the Airport lease area, HW conducted numerous habitat inventories, concentrated within 
areas likely to be affected by various alternatives to proposed projects for the CIP which were 
presented in the ENF.  Site assessments were completed between the summer of 2004 and the 
fall of 2005, and again in the summer-fall seasons in 2006 to evaluate wildlife habitat 
characteristics and quantify the site’s natural resources.  As most of the CIP projects will be 
analyzed with respect to meeting performance standards under applicable local, State, Federal, 
and/or regional regulations (pertaining to wetland resource areas, wildlife habitat, and habitat of 
rare plant and animal species), this information is intended to serve as the baseline for evaluation 
of the CIP projects and development of the alternatives analyses in the EIR.  Data here will also 
serve as the basis for developing appropriate mitigation where it is deemed necessary. 
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Appendix 2.2 Wetland Descriptions and Observations of Habitat Suitability Relative to 
the Eastern Spadefoot, Horsley Witten Group, June 2008, revised July 
2009 
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APPENDIX 3 
NPDES Plans 

 
1. Storm Water Pollution Prevention Plan, Eggleston Environmental, October 2000, revised July 

2003 
 

2. Spill Prevention Control and Countermeasures Plan, Horsley Witten Group, March 29, 2007 
(Final with signatures) 
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Appendix 3.1 Storm Water Pollution Prevention Plan, Eggleston Environmental, October 2000, revised 

July 2003 













































  

Appendices 

 
 
 
Appendix 3.2 Spill Prevention Control and Countermeasures Plan, Horsley Witten Group, March 29, 

2007 (Final with signatures) 
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APPENDIX 4 

Traffic and Parking Study Reports 
 

1. Traffic Operation Report and Parking Analysis, Jacobs Edwards and Kelcey, November 2006, 
revised March 2008 

 
2. Supplemental Parking Memo, Jacobs Engineering, September, 2008  
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Appendix 4.1 Traffic Operation Report and Parking Analysis, Jacobs Edwards and Kelcey, November 

2006, revised March 2008 
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1.0 INTRODUCTION  
 
This report evaluates traffic operations and parking demand to support the environmental 
analysis and permitting for the Provincetown Municipal Airport’s Capital Improvements Plan.  
The November 2006 Report has been revised to respond to comments received on the Draft 
EIR/EA.  The traffic analysis has been prepared in conformance with MEPA guidelines for 
Traffic Impact Assessment and the Cape Cod Commission’s guidance documents.  The report 
examines traffic impacts, parking, transportation demand management (TDM), bicycle facilities, 
and pedestrian accommodations. The operational efficiency of the existing parking facility, 
traffic operations at the intersection of Route 6 at Conwell Street and Race Point Road, and the 
intersection of Race Point Road with Airport Drive has been examined. Parking demand for 
existing and future conditions has also been evaluated.   
 
Data collection revealed heavy use on the local roadways during the summer tourist season. 
However, traffic analysis at the intersection of Route 6 and Conwell Street showed that the 
existing signal could accommodate future increases in demand at the Airport. Additionally, the 
traffic analysis for the intersection of Airport Drive and Race Point Road also indicates that the 
intersection (unsignalized) can accommodate future increases. Concerning parking, the average 
weekday demand for parking at the Airport is met by the existing parking area, but the parking 
area is operating close to full capacity. The Airport’s passenger parking area, however, does not 
meet existing peak demand periods.  The need for additional parking spaces to meet existing 
peak demand periods, as well as future increases in passenger enplanements, is discussed further 
in the parking analysis section. 

2.0 TRAFFIC OPERATIONS STUDY 

2.1 Background & Study Area 
Provincetown Municipal Airport, located in Provincetown, MA, is a Primary Service Airport as 
defined by the Federal Aviation Administration (FAA).  It serves scheduled commercial flights, 
private sightseeing tours, and general aviation.  During the peak summer months of June, July, 
and August, there are six flights per day to Boston-Logan (BOS) in nine-passenger Cessna 402 
commuter planes operated by Cape Air.  During the peak seasons, each scheduled “flight” can 
actually require as many as six extra sections (aircraft) to accommodate passenger demand.  In 
addition there are also sightseeing tours originating at the Airport, as well private general 
aviation activity.  During the peak season in 2004, nearly 2,700 passengers arrived and departed 
through the Provincetown Municipal Airport monthly.  The Airport is located within the Cape 
Cod National Seashore, part of the National Park Service (NPS), which also has a peak season 
with a significant increase in the number of summer visitors.  The main access for both the 
Airport and the visitor center is Race Point Road. Figure 1 shows the location of the Airport, 
roads, the NPS Province Lands Visitor Center, NPS parking lots, and intersections within the 
study area. 
 
Traffic on Race Point Road, leaving northbound from the intersection with Route 6 and Conwell 
Street, enters the National Seashore, passes an intersection with Province Lands Road, and 
arrives at the Airport driveway approximately two miles from the intersection with Route 6.  
Race Point Road continues on to Race Point Beach, where special off-road vehicles may 
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continue on the beach or along specific restricted Park Service roads.  The NPS operates a large, 
five-bay parking facility at Race Point Beach that is capable of parking approximately 340 
automobiles.  The NPS also operates a 165 car parking lot at the Province Lands Visitor Center 
and a 418 car parking lot at Herring Cove Beach, at the west end of Province Lands Road.  
Although vehicles may arrive at the Airport via Province Lands Road, traffic counts conducted 
by the Cape Cod Commission (CCC) revealed traffic is very light on this road, and the vast 
majority of the traffic utilizes Race Point Road for Airport access. An analysis of the intersection 
of Province Lands Road and Route 6 was not scoped by MEPA and would not be warranted 
based on the CCC traffic counts. 
 
Figure 1 Location Map 

 
 
Within the study area, Race Point Road, Province Lands Road, and Conwell Street are all two 
lane local roads.  The intersection of Race Point Road and Province Lands Road is under stop 
control.  Route 6 is a major arterial with two travel lanes and a speed limit of 55 mph.  There are 
exclusive left turn lanes at the intersection with Conwell Street and Race Point Road. 
 

AIRPORT 
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65 CARS 
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POINT RD. & 
CONWELL STREET 

165 CARS NPS LOT 
VISITOR CENTER 

418 CARS NPS LOT 
HERRING COVE BEACH 

340 CARS NPS LOT 
RACE POINT BEACH 

Race Point Road at 
Airport Drive 
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2.2 Data Collection 
Automatic Traffic Recorders (ATR) and Turning Movement Counts (TMC) were used to collect 
current traffic data in August 2006, and August/September 2007, which is within the peak 
period. The ATRs were placed along Airport Drive, west of Race Point Road, Race Point Road, 
south of Airport Drive, and on Race Point Road, north of Route 6 (near the National Park 
boundary). These ATRs collected average daily traffic volumes over an extended period of time 
and provide an hourly volume breakdown. 
 
The TMCs were performed during the weekday morning, midday, evening and Saturday midday 
peak periods. The TMCs were conducted at the study area intersections of Route 6 at Race Point 
Road, and Race Point Road at Airport Drive. The existing traffic volumes are depicted on Figure 
2, with the traffic count information provided in the Technical Appendix of this report. 
 
Figure 2 2007 Existing Traffic Volumes 

 
 
 
In addition, a parking occupancy and turnover study of the Airport parking area was conducted. 
The results of the parking study are discussed in Section 3.0. 



 
 

4

2.3 Level of Service Criteria 
Level of Service (LOS) is a term used to describe the quality of the traffic flow on a roadway 
facility at a particular point in time.  It is an aggregate measure of travel delay, travel speed, 
congestion, driver discomfort, convenience, and safety based on a comparison of roadway 
facility capacity to travel demand.  Operating levels of service are reported on a scale of A to F, 
with LOS A representing the best operating conditions and LOS F representing the worst 
operating conditions.  LOS A represents free-flow conditions with little or no traffic delays, 
while LOS F represents a forced-flow condition with long delays and traffic demands exceeding 
roadway capacity. 
 
Roadway operating levels of service are calculated following procedures defined in the 2000 
Highway Capacity Manual (HCM), published by the Transportation Research Board.  For 
signalized intersections, the operating level of service is based on travel delay.  Delay can be 
measured in the field, but is generally calculated as a function of the traffic volume; quality of 
traffic progression; the green ratio; the cycle length; the v/c (volume/capacity) ratio; and the 
capacity of each intersection approach, as appropriate.  Delay criteria for unsignalized 
intersections are calculated for the side street or minor street approach and for left turns from the 
major street.  The specific criteria applied per the HCM for signalized and unsignalized 
intersections are summarized in Table 1. 

 
Table 1 Intersection Level of Service Criteria 

Average Stopped Delay per Vehicle (seconds) Level of Service 
Signalized Intersection Unsignalized Intersection 

A 0 - 10 0 - 10 
B >10 - 20 >10 - 15 
C >20 - 35 >15 - 25 
D >35 - 55 >25 - 35 
E >55 – 80 >35 - 50 
F >80 >50 

Source: Highway Capacity Manual, Special Report 209, Transportation Research Board; Washington, DC; 2000. 

 

2.4 Capacity Analysis 
 
Existing Conditions 
Existing peak hour traffic operations in the traffic study area were assessed from both a 
quantitative and qualitative perspective. The qualitative analysis is based on field observations 
made during peak traffic periods, while the quantitative analysis is based on calculated 
intersection operating levels of service as described in greater detail below. 
 
Utilizing the TMC collected for this project, the Study Team conducted a level-of-service (LOS) 
analysis of the signalized intersection of Route 6 at Conwell Street and Race Point Road and the 
unsignalized intersection of Race Point Road and Airport Drive.  The analysis was done by using 
the widely accepted software program Synchro v.6.0, which is based upon the concepts and 
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procedures described in the HCM. The summary of the analysis is shown in Figure 2 and Tables 
2 and 3.  In addition to delay, the 95th percentile queue length is shown, which represents the 
maximum queue length, and the volume to capacity ratio (v/c) is reported, which measures the 
saturation of a particular approach.  Values typically fall between 0 and 1.0, with values over 1.0 
implying that the approach or intersection exceeds capacity. 
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Table 2 Signalized Intersection Level of Service Summary 

  

2007 Existing Conditions 2024 Design Year Conditions 2024 Design Year Conditions 
Intersection/Peak 
Period/Movement V/Ca Delayb LOSc 

Queued 

50th/95th V/C Delay LOS 
Queue 

50th/95th V/C Delay LOS 
Queue 

50th/95th 
Route 6 at Conwell Street and 
Race Point Road             

Weekday Morning Peak Hour:             
Route 6 EB L 0.04 2.9 A 3/12 0.05 3.1 A 4/15 0.05 3.1 A 4/15 
Route 6 EB T 0.07 2.9 A 9/20 0.09 3.2 A 12/27 0.09 3.2 A 12/27 
Route 6 EB R 0.02 2.8 A 0/7 0.02 3.0 A 0/8 0.02 3.0 A 0/8 
Route 6 WB L 0.28 4.3 A 30/69 0.36 5.2 A 39/97 0.36 5.2 A 39/97 
Route 6 WB T 0.08 3.0 A 11/23 0.10 3.3 A 14/30 0.10 3.3 A 14/30 
Route 6 WB R 0.03 2.9 A 0/8 0.03 3.1 A 0/10 0.03 3.1 A 0/10 
Conwell Street NB LT 0.27 27.2 C 22/52 0.32 25.4 C 28/61 0.32 25.2 C 28/61 
Conwell Street NB R 0.04 25.7 C 0/26 0.05 23.6 C 0/28 0.05 23.4 C 0/28 
Race Point Road SB LT 0.37 28.0 C 32/69 0.48 26.8 C 44/87 0.48 26.6 C 44/87 
Race Point Road SB R 0.02 25.5 C 0/16 0.02 23.4 C 0/19 0.02 23.3 C 0/19 
Overall 0.30 9.6 A -- 0.38 9.8 A -- 0.38 9.7 A -- 
             
Weekday Midday Peak Hour:             
Route 6 EB L 0.08 3.5 A 7/23 0.12 4.7 A 10/30 0.12 4.7 A 10/30 
Route 6 EB T 0.11 3.5 A 16/36 0.14 4.7 A 22/46 0.14 4.8 A 22/46 
Route 6 EB R 0.03 3.3 A 0/11 0.03 4.4 A 0/12 0.03 4.4 A 0/12 
Route 6 WB L 0.54 8.0 A 73/193 0.75 16.0 B 114/349 0.75 16.1 B 114/349 
Route 6 WB T 0.13 3.7 A 20/43 0.17 5.0 A 27/55 0.17 5.0 A 27/55 
Route 6 WB R 0.07 3.5 A 0/16 0.08 4.7 A 0/19 0.08 4.7 A 0/19 
Conwell Street NB LT 0.58 31.2 C 49/97 0.55 23.5 C 62/116 0.56 23.8 C 63/118 
Conwell Street NB R 0.07 25.2 C 0/32 0.08 19.1 B 0/34 0.08 19.1 B 0/34 
Race Point Road SB LT 0.44 28.1 C 43/85 0.44 21.7 C 55/104 0.45 21.8 C 57/107 
Race Point Road SB R 0.02 24.9 C 0/17 0.02 18.8 B 0/19 0.02 18.8 B 0/19 
Overall 0.55 10.9 B -- 0.70 11.9 B -- 0.70 12.0 B -- 
             
Weekday Evening Peak Hour:             
Route 6 EB L 0.08 3.6 A 8/26 0.12 5.0 A 11/32 0.13 5.1 A 12/33 
Route 6 EB T 0.20 3.9 A 34/69 0.27 5.5 A 48/85 0.27 5.6 A 48/85 
Route 6 EB R 0.03 3.4 A 0/12 0.04 4.7 A 0/13 0.04 4.7 A 0/13 
Route 6 WB L 0.41 6.7 A 39/111 0.60 12.6 B 61/170 0.60 12.7 B 61/170 
Route 6 WB T 0.11 3.7 A 16/37 0.14 5.1 A 23/45 0.14 5.2 A 23/45 
Route 6 WB R 0.03 3.5 A 0/10 0.04 4.7 A 0/13 0.04 4.8 A 0/13 
Conwell Street NB LT 0.36 24.1 C 32/67 0.36 20.9 C 42/84 0.36 20.9 C 42/85 
Conwell Street NB R 0.11 22.2 C 0/40 0.13 19.2 B 0/43 0.13 19.1 B 0/43 
Race Point Road SB LT 0.58 27.5 C 54/104 0.58 24.1 C 70/130 0.59 24.1 C 71/132 
Race Point Road SB R 0.02 21.7 C 0/17 0.02 18.5 B 0/19 0.02 18.5 B 0/19 
Overall 0.45 10.1 B -- 0.59 11.0 B -- 0.60 11.0 B -- 
             
Saturday Midday Peak Hour:             
Route 6 EB L 0.11 3.4 A 9/29 0.16 4.7 A 13/39 0.16 4.7 A 13/40 
Route 6 EB T 0.07 3.3 A 10/24 0.10 4.4 A 14/32 0.10 4.5 A 14/32 
Route 6 EB R 0.03 3.2 A 0/10 0.03 4.2 A 0/12 0.03 4.3 A 0/12 
Route 6 WB L 0.37 5.4 A 43/107 0.50 8.5 A 61/156 0.50 8.6 A 62/156 
Route 6 WB T 0.11 3.5 A 15/34 0.15 4.7 A 22/46 0.15 4.7 A 22/47 
Route 6 WB R 0.05 3.3 A 0/13 0.07 4.4 A 0/17 0.07 4.5 A 0/17 
Conwell Street NB LT 0.54 29.8 C 45/89 0.51 22.6 C 57/108 0.51 22.6 C 57/108 
Conwell Street NB R 0.05 25.3 C 0/29 0.06 19.2 B 0/31 0.06 19.1 B 0/31 
Race Point Road SB LT 0.50 28.9 C 46/91 0.50 22.4 C 61/113 0.51 22.4 C 62/115 
Race Point Road SB R 0.03 25.2 C 0/23 0.04 19.0 B 0/25 0.04 19.0 B 0/26 
Overall 0.40 11.1 B -- 0.50 10.5 B -- 0.50 10.6 B -- 
             

aVolume to Capacity Ratio 
bAverage Delay Time in Seconds 
cLevel-of-Service 
dQueue Length in Feet. 
NB = Northbound; SB = Southbound; EB = Eastbound; WB = Westbound; NEB Northeastbound; SEB = Southeastbound; SWB = Southwestbound; NWB 
= Northwestbound. 
L = Left Turn; T = Through; R = Right Turn; LT = Shared Left-turn/Thorough; TR Shared Through/Right-turn; LR = Shared Left/Right-turn; LTR = 
Shared Left/Through/Right-turn. 
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Table 3 Unsignalized Intersection Level of Service Summary 

 
As shown in Table 2, the overall LOS during all time periods is acceptable, with the only 
concern being the 469-foot queue from Route 6 West onto Conwell Street.  This turn, however, 
is into Provincetown center, away from the Airport and the study area.  Turning movements 
relevant to the Airport route, such as Race Point Road southbound, have acceptable delays.   
 
Future Conditions 
In order to assess the potential traffic impacts of the proposed project, existing traffic volumes 
were projected to a future design year.  A seventeen-year traffic projection was utilized on the 
study area roadways for consistency with the Providence Airport 2005 Master Plan.  It should be 
noted that this horizon exceeds the MEPA guidelines for the preparation of traffic impact studies, 
which typically prescribes a five-year horizon.  Under the No-Build alternative, traffic increases 
along the study area roadways are associated with normal traffic growth patterns as well as other 
currently planned development projects. 
 
The 2024 Build scenario consists of anticipated traffic associated with the project superimposed 
upon the 2024 No-Build scenario traffic volumes. The impacts of the proposed development may 
be determined by making comparisons to the 2024 No-Build alternative, which assumes that the 
project is not built. The development and analysis of these future traffic flows for both the No-
Build and Build conditions are described in the following text. 
 

2007 Existing Conditions 2024 Design Year Conditions 2024 Design Year Conditions 
Intersection/Peak Period/Movement V/Ca Delayb LOSc Queued V/C Delay LOS Queue V/C Delay LOS Queue 
Race Point Road at the Provincetown Airport 
Driveway             

 Weekday Morning Peak Hour:             
  Provincetown Airport Driveway EB LR 0.00 8.5 A 0 0.00 8.5 A 0 0.00 8.5 A 0 
  Race Point Road NB LT 0.01 1.5 A 1 0.01 1.3 A 1 0.01 1.5 A 1 
  Race Point Road SB TR 0.02 0.0 A 1 0.02 0.0 A 0 0.02 0.0 A 0 
             
 Weekday Midday Peak Hour:             
  Provincetown Airport Driveway EB LR 0.03 8.8 A 2 0.03 8.9 A 2 0.04 8.9 A 3 
  Race Point Road NB LT 0.01 0.7 A 1 0.01 0.6 A 1 0.02 0.8 A 1 
  Race Point Road SB TR 0.04 0.0 A 0 0.05 0.0 A 0 0.05 0.0 A 0 
             
 Weekday Evening Peak Hour:             
  Provincetown Airport Driveway EB LR 0.02 9.7 A 2 0.03 10.0 A 2 0.03 10.0 A 2 
  Race Point Road NB LT 0.01 1.2 A 1 0.01 1.0 A 1 0.02 1.2 A 1 
  Race Point Road SB TR 0.13 0.0 A 0 0.16 0.0 A 0 0.16 0.0 A 0 
             
 Saturday Midday Peak Hour:             
  Provincetown Airport Driveway EB LR 0.02 8.5 A 2 0.02 8.6 A 2 0.02 8.6 A 2 
  Race Point Road NB LT 0.01 1.9 A 1 0.01 1.7 A 1 0.02 1.8 A 1 
  Race Point Road SB TR 0.02 0.0 A 0 0.02 0.0 A 0 0.02 0.0 A 0 
             

aVolume to Capacity Ratio 
bAverage Delay Time in Seconds 
cLevel-of-Service 
dQueue Length in Feet. 
NB = Northbound; SB = Southbound; EB = Eastbound. 
LT = Shared Left-turn/Thorough; TR Shared Through/Right-turn; LR = Shared Left/Right-turn. 
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Traffic Growth from Other Developments 
Traffic growth on area roadways is a function of the expected land development in the 
immediate area, as well as the surrounding region. Several methods are used to estimate this 
growth. To develop the seventeen-year forecast, two components of traffic growth were 
considered: traffic generated by both background growth and planned projects.  
 
First, an annual-average traffic-growth percentage was determined. After a review of CCC 
historical traffic volume data at several locations within the Town of Provincetown, it was 
determined that traffic volumes have actually decreased by approximately 0.6 percent per year 
over the past 10 years. However, to present a conservative (worst case) analysis and to match 
standard regional/local engineering practices, an increase of 1.0 percent per year compounded 
annual growth rate was used to account for general background traffic growth.  
 
Second, any planned or approved specific developments were included that would generate a 
significant volume of traffic on study area roads within the next 17 years. Based on discussions 
with officials from the Town of Provincetown in February-March 2008, there are several projects 
planned that will add traffic to the study area in the near future: 
 

• Proposed 19-35 Race Point Road Residential Development, Provincetown, MA. This 
proposed project consists of the construction of 35 residential apartment units located off 
Race Point Road just north of the intersection of Route 6, and to the south of the 
Provincetown Airport. Traffic volumes associated with this development were estimated 
based on trip generation calculations provided by the ITE and distributed based on 
existing roadway travel patterns.  The network sheets are included in the Technical 
Appendix. 

 
• Proposed Shankpainter Road Residential Development, Provincetown, MA. At this time, 

it is anticipated that a future development will be constructed on Shankpainter Road, 
located off Route 6 east of the study area.  This project is at its preliminary stages and 
may undergo several alterations before a final construction plan is determined. In order to 
provide a conservative estimation of traffic conditions, it was assumed that this 
development would be constructed as a 40-unit apartment complex.  This estimate was 
based on discussions with the Town of Provincetown and applied to the roadway based 
on trip generation calculations provided by the ITE and distributed based on existing 
roadway travel patterns.  These trips are included in the Technical Appendix. 

 
Additionally, based on a review of the MassHighway Transportation Improvement Plan, no 
roadway improvement projects (outside of routine maintenance) are anticipated within the study 
area. 
 
The 2024 No-Build traffic volume networks were developed by applying a background growth 
rate and by adding traffic associated with proposed developments to be completed by others. The 
2024 No-Build peak-hour traffic flow networks are represented on Figure 3. 
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Figure 3 2024 No Build Traffic Volumes 

 
 

Project Generated Traffic Growth 
Anticipated traffic volumes to be generated by the proposed development were determined and 
assigned to the 2024 No Build roadway networks in order to develop the 2024 Build traffic 
scenarios.  Procedures used to generate and assign trips to the roadway networks are described 
below and discussed in more detail in a memo included in the Technical Appendix. 
 

Project Trip Generation 
Anticipated 2024 traffic volumes were based on Passenger Enplanement projections published in 
the Provincetown Airport 2005 Master Plan.  The forecasted enplanement totals were applied to 
a trip rate which was empirically calculated based on the existing amount of vehicular traffic 
entering and exiting the site.  This methodology was suggested by CCC and is similar to one 
used to generate vehicular trips associated with the Terminal project at the Barnstable Airport.  
The projected number of trips was then subtracted from the existing traffic, in order to arrive at 
the increased amount of trips estimated to be generated by the Provincetown Airport in the 
future. 
 
Presently, 141 passengers use the Provincetown Airport on a peak period average day (as stated 
in the 2005 Master Plan). Reviewing traffic counts conducted at the site driveway, 13 vehicles 
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access the site (10 enter, 3 exit) during the weekday morning peak period, 52 vehicles access the 
airport during the weekday midday peak period (24 enter, 28 exit), 39 access the airport during 
the weekday evening peak period (21 enter, 18 exit) and 41 access the airport during the 
Saturday midday peak period (21 enter, 20 exit). Projecting these volumes based on the 
anticipated future passenger count results in motor vehicle trip increases ranging from 2 to 8 
vehicles during the peak periods.  The analysis results are summarized in Table 4. 
 
Table 4  Trip Generation Using Empirical Method 
  (A) 

Existing 
Number of 

Daily 
Passengers1 

(B) 
Existing 
Airport 

Generated 
Trips2 

(C=A/B) 
Trip 

Generation 
Rate 

(D) 
Projected 

Number of 
Daily 

Passengers1 

(E=DxC) 
Projected 
Airport 

Generated 
Trips 

(F=E-B) 
Trip 

Increase 

(G=F/B) 
Percentage 

of Trip 
Generation 

Increase 
Weekday Morning 
Peak Hour 

141 13 0.09 162 15 2 15.4% 

    Entering   10     12 2 20.0% 
    Exiting   3     3 0 0.0% 
   
Weekday Midday 
Peak Hour 

141 52 0.37 162 60 8 15.4% 

    Entering   24     28 4 16.7% 
    Exiting   28     32 4 14.3% 
   
Weekday Evening 
Peak Hour 

141 39 0.28 162 45 6 15.4% 

    Entering   21     24 3 14.3% 
    Exiting   18     21 3 16.7% 
  
Saturday Midday 
Peak Hour 

141 41 0.29 162 47 6 14.6% 

    Entering   21     24 3 14.3% 
    Exiting   20     23 3 15.0% 
 

1 Based on the 2024 Demand Forecasts Section of the 2005 Airport Master Plan, Peak Period Average Day. 
2 As observed in August 2007. 

 
 

Project Trip Distribution 
The directional distribution of proposed new site traffic on the area roadways is based on the 
existing traffic flow pattern observed within the study area and is shown in Table 5.  This 
distribution is also depicted on Figure 4. 
Table 5   Trip Distribution Summary 
 

Road Direction (To/From) Percent Site Traffic Distribution 
 

Route 6 East 40% 
 

Route 6 West 20% 
 

Conwell Street South 40% 
 

 Total 100% 
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Figure 4 2007 Race Point Road Turning Distribution 
 

 
 
The results indicate approximately 40 percent of the new site traffic is expected to and from the 
east on Route 6, 20 percent is expected to and from the west on Route 6 and 40 percent is 
expected to and from the south on Conwell Street. 
 
The site generated volumes are shown in Figure 5 for the weekday morning, midday, and 
evening and Saturday midday peak hours. 
 
Figure 5 2007 Existing Traffic Volumes 
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Future Traffic Volumes 

Anticipated site-generated traffic volumes were combined with the 2024 No Build peak hour 
traffic volumes.  The resulting traffic flows represent the 2024 Build weekday morning, midday, 
evening, and Saturday midday peak periods, as illustrated on Figure 6. 
 
Figure 6 2024 Build Scenario Traffic Volumes 

 
 

Summary of LOS Analysis Results 
Level of Service analyses were conducted utilizing Synchro software methodology to determine 
the Existing, No Build and Build peak hour operating levels of service at the study area 
intersections.  The results for signalized intersection are shown in Table 2, with the unsignalized 
intersections shown on Table 3. 
 

Signalized Intersection of Route 6 at Conwell Street and Race Point Road 
Under all conditions (2007 Existing, 2024 No Build and 2024 Build), this intersection currently 
operates at LOS A during the weekday morning peak hour and at LOS B during the weekday 
midday, evening and Saturday midday peak hours. 
 

Unsignalized Intersection at Race Point Road and Airport Drive 
Under all conditions, the critical movements (all movements from the Provincetown Airport 
driveway) at this unsignalized intersection operate at LOS A during the weekday morning, 
midday, and evening and Saturday midday peak hours. 
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2.5 Motor Vehicle Crash Data 
Crash data was obtained from the MassHighway Crash Database for accidents occurring within 
the study area over the most recent three-year period, 2004-2006. Crash data for a given location 
is provided in terms of severity (property damage only, injury or fatality), collision type, and 
number of accidents. A summary of this crash data is shown in Table 6. A total of 6 crashes 
occurred within the study area roadways, all at the intersection of Route 6 at Race Point Road 
and Conwell Street. Approximately 50 percent of the accidents were either angle type or rear end 
crashes, indicating turning conflicts with through movements or failures to yield. No fatalities 
occurred within the study area during this period. 

 
Crash data for a given location is normally identified as either a spot location (intersection, 
bridge or major driveway), or road section (mid-block) of varying length. The accident rate basis 
for calculations presented in Table 6 is based on spot locations. The formula for calculating the 
crash rate for an intersection or spot location is typically expressed in million entering vehicles 
(MEV).  
 
High-accident locations can be identified where frequency of occurrence exceeds the average 
rates for similar locations or conditions. The calculated rates for each intersection were compared 
with MassHighway’s 2005 Average Accident Rates for District 5, which includes the South 
Shore and the Cape. The average MEV for District 5 is 0.84 for signalized intersections and 0.59 
for unsignalized intersections. The calculated crash rate for the intersection of Route 6 at Race 
Point Road and Conwell Street is 0.33, lower than average for signalized intersections. The crash 
rate calculations are provided in the Technical Appendix. 
 
Table 6 Accident Data Summary 

 Number of 
Accidents 

 
Severity 

Type 

Location Total Avg/Year 

 
Crash 
Rateb PDa PIb Fc CMd REe HOf Other 

Route 6 at Race Point Road and 
Conwell Street 6 2.00 0.33 1 5 0 1 2 2 1 

Race Point Road at the Provincetown 
Airport Driveway 0 0.00 0.00 0 0 0 0 0 0 0 

Total 6 - - 1 5 0 1 2 2 1 
aProperty Damage Only; bPersonal Injury; cFatality; dCross Movement (or angle); eRear End; fHead On. 
bCrash Rate Per Million Entering Vehicles (MEV) 

 

3.0 PARKING CAPACITY ANALYSIS 

3.1 Data Collection 
The parking study was conducted on Thursday, August 24, 2006, immediately after the TMCs 
and was taken during three time periods, from 9:10 AM to 9:40 AM, 1:40 PM to 2:10 PM, and 
6:20 PM to 6:50 PM.  At three 10-minute intervals within each time period, the field engineer 
wrote down the license plates of all of the vehicles in the parking lot.  The three intervals helped 
create a better understanding of the parking turnover and occupancy during the set time periods. 
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3.2 Parking Data Review 
The existing PVC parking lot has a total of 62 spaces, including 3 spaces designated for 
handicapped plate vehicles and 5 for the Enterprise Rental Car Company.  Employee parking is 
in a separate area and is not included in this analysis.  The parking occupancy data was analyzed 
and sub-divided into three categories, regular passenger parking, rental car spaces, and 
handicapped spaces.  Table 7 reviews the occupancy of the existing spaces taken during a single 
weekday in August 2006.  The percentage has not been averaged or adjusted. Additional 
qualitative observations were made during a week in the summer of 2007. Occupancy was higher 
than that observed in 2006. 
 
Table 7 Parking Lot Weekday Occupancy 

 AM Period Midday Period PM Period 
Passenger Parking 63.2 % 83.9 % 66.1 % 
Rental Cars 100.0 % 100.0 % 100.0 % 
Handicapped 0.0 % 22.2 % 0.0 % 
Overall 63.1 % 82.3 % 74.7 % 
 
As shown in Table 7, during the midday the parking lot is fairly well occupied.  The rental car 
spaces were always occupied because the car rental company transfers cars as needed from the 
employee lot.  The field engineer observed that there were additional rental cars parked in 
conventional two hour spaces.  It is important to note, applying duration data to the occupancy 
numbers, that 16 spaces were occupied by vehicles during the entire day. Excluding the 5 rental 
car spaces, these long-term occupants account for 27% (16 out of 59) of the overall parking 
occupancy.  In terms of turnover, there was very little turnover observed during any of the 
observation periods.  During all intervals, there were no changes at any of the parking spaces in 
at least 85% of the available spaces. 

3.3 Parking Generation 
Recognized guidelines for parking and trip generation are published by the Institute of 
Transportation Engineers (ITE) for many different land uses based upon studies taken across the 
United States.  The land use code 021 (Commercial Airport) is normally used for estimating the 
number of spaces required at a similar Airport.  However, Table 8 summarizes the number of 
spaces necessary at the Airport during the peak hour, based upon the number of passenger 
enplanements, obtained from the 2005 Airport Master Plan. The projections utilizing enplaning 
passengers, shown in Table 8, is a more accurate projection to use compared to flights, because 
of the variation of the definition of a flight and specific operating condition at the Airport.  Since 
Cape Air aircraft are much smaller than the typical commercial flight, a flight at the airport can 
actually involve several planes as explained in Section 2.1. 
 
Current peak period parking space needs range from 62 to 126 spaces using passengers over 
weekday or weekend data. It is projected that for the highest demand period of 2024 on a 
Saturday during the peak season, 145 spaces are predicted to be necessary compared to the 62 
existing spaces.  Thus, there is a need for up to 83 additional spaces to meet future needs.   



 
 

15

Table 8 Parking Generation Summary  
2004 Existing Conditions 2024 Projected Conditions Generator 

Type 
Peak 

Period Passengers1 Average 
Parking 

Rate2 

Parking 
Spaces 

Required 

Passengers1 Average 
Parking 

Rate 

Parking 
Spaces 

Required 
Weekday 0.44 62 0.44 72 
Saturday 0.89 126 0.89 145 

Enplaning 
Passengers 

Sunday 

141 enplaning 
passengers 

0.84 119 

162 
enplaning 
passengers 0.84 137 

1 Information from the Provincetown Municipal Airport 2005 Master Plan 
2 Values from ITE parking Generation handbook, 2nd Edition, 1987. 
 

 

4.0 TRANSPORTATION DEMAND MANAGEMENT REVIEW (TDM) 
 
Currently, there are three measures in place that will continue to reduce parking demand, referred 
to collectively as Transportation Demand Management (TDM).  These measures are rental car 
availability, taxi cabs, and a shuttle bus service to Provincetown managed by the Cape Cod 
Regional Transit Authority (CCRTA).  Enterprise Rent-A-Car currently operates out of the 
Airport and has 5 dedicated spaces in the parking lot.  There was turnover in these spaces as the 
rental agency rented out the vehicles and accepted the return of old ones. 
 
The primary taxi cab companies in Provincetown typically have one taxi that is coordinated with 
the arrival of the scheduled Cape Air commercial service. 
 
The Provincetown shuttle bus previously had a scheduled stop at the Airport to pick up 
passengers for transit to Provincetown center, approximately 2.5 miles to the south of the 
Airport.  The shuttle bus modified the schedule to a call when needed system, where the bus will 
stop at the Airport when called en-route.  The shuttle bus does not seem to be synchronized with 
Cape Air commercial flights.   
 
Another underutilized TDM application is parking enforcement.  The Airport Commission has 
reported in the past that tourists traveling to Race Point Beach would utilize the Airport parking 
lot (no fee) as opposed to paying the National Seashore fee at the beach.  Especially on the 
weekends, this problem has contributed to the parking shortage at the Airport. 
 

5.0 BICYCLE AND PEDESTRIAN ACCOMMODATIONS REVIEW 
 
Bicycles are typically not a mode of transportation used to go to the Airport. However the 
Provincetown Airport is immediately adjacent to the Province Lands Bicycle Path, a dedicated 
off-road paved path that leads most of the way to Provincetown center.  One could hypothesize 
that a customer or employee could use their bicycle if they were taking a private sightseeing tour 
or utilizing general aviation (i.e. private plane). 
 
Race Point Road does not have any sidewalks throughout its entire length and pedestrians are 
prohibited from using the bicycle path as a walkway.  Within the Airport terminal drop-off zone, 
there is adequate pedestrian access. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Traffic 
The Study Team observed parking and traffic operations within the study area of the 
Provincetown Municipal Airport in August of 2006.  The traffic signal of Route 6 at Conwell 
Street at Race Point Road adequately handled traffic from the Airport on Race Point Road with 
acceptable delays and queues, and it is likely that it will continue to do so in the future condition.   
 
Parking 
Although parking demand observed on a single weekday during the peak summer period was 
met by the existing parking lot, the current number of spaces does not meet the needs for the 
existing peak weekend periods or the 2024 future projections for both weekday and weekends.  
There is a need for at least 83 additional spaces during the planning period.  
 
Transportation Demand Measures (TDM) 
The Airport should continue to enhance TDM measures through coordination with CCRTA, 
Enterprise Rent-A-Car, the National Park Service, and the Provincetown Police Department for 
parking enforcement.  The Airport should work with Enterprise to determine the number of 
rental car spaces necessary during the summer peak season. Coordination between three entities 
(Cape Air, Cape Cod Regional Transit Authority, and the Airport Commission) might enhance 
ridership on the shuttle bus. Enforcement of the parking rules, with fines and towing, might 
address the issue of non-airport use of the lot.  Similarly, long term parking without the long 
term permit should not be allowed.  Bicycle racks are provided at the Airport.  All of these 
measures will help to alleviate increased parking demand. 



 
 




