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1.  INTRODUCTION 
 
 

The National Oceanic and Atmospheric Administration’s (NOAA) Restoration Center is 
seeking to evaluate the potential for restoring a 470-acre salt marsh associated with the 
West Branch of the Pleasant River, located in Addison and Columbia, Maine.  The West 
Branch marsh system has been adversely affected by a number of tidal restrictions 
resulting in altered tidal hydrology, and incursion of freshwater wetland species to 
historically estuarine habitats.  It is anticipated that removing tidal restrictions will allow 
the vegetative community to revert naturally back to a salt marsh system.  NOAA has 
contracted EA Engineering, Science, and Technology, Inc. (EA) to conduct a baseline 
study of the West Branch of the Pleasant River.  The objective of this study is to 
document current soil/substrate and vegetation conditions and obtain detailed topographic 
mapping of the floodplain of the West Branch of the Pleasant River in order to provide 
baseline data for the potential restoration.    
 
1.1  PROJECT SITE LOCATION  
 
The project site is located in the towns of Addison and Columbia, Washington County, 
Maine (Figure 1).  The West Branch of the Pleasant River forms at the confluence of 
Branch Brook to the west, and Ingersoll Brook to the east.  The confluence of these 
streams occurs immediately west of the Water Street crossing of Ingersoll Brook.  The 
West Branch of the Pleasant River flows south and joins the Pleasant River south of 
Front Street.  The West Branch is separated from the main stem of the Pleasant River by 
the Front Street tide gate, a wooden structure constructed in 1940.  The tide gate consists 
of six box culverts with concrete flap gates that only open in the seaward direction.  This 
configuration allows water to drain downstream of the Pleasant River during low tides 
while allowing limited seawater into the system during high tides. 
 
Additional roadways have limited tidal influence in other parts of the project area.  Two 
72-in. diameter culverts beneath Water Street, a 48-in. diameter culvert further south on 
Water Street, and a 48-in. culvert beneath Point Street all restrict tidal flow and limit 
upstream drainage within the system.  In addition, three separate culverts beneath U.S. 
Route 1 pose a hydrologic restriction. 
 
1.2  PROJECT JUSTIFICATION 
 
Removing tide restrictions within the West Branch of the Pleasant River has the potential 
to restore over 400 acres of historic salt marsh habitat.  Salt marshes provide valuable 
breeding, foraging, and nesting habitat for a variety of wildlife and are highly productive 
ecosystems that support higher trophic levels.  In addition, removing tidal restrictions will 
improve river connectivity between the West Branch of the Pleasant River, its associated 
tributaries, and the main branch of the Pleasant River.  Improved river connectivity will 
provide greater access to a variety of fish species, including anadromous fish. 
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Initial phases of the project are focused on base mapping, which consists of 
georeferenced vegetation and soil assessments, documents the current condition of the 
marsh and is a useful adaptive management tool to evaluate the effectiveness of 
restoration actions, and/or the need to implement corrective actions.  Vegetation mapping 
provides a database of existing vegetation communities, including any rare or threatened 
species, as well as an indication of the presence of any exemplary natural communities.  
Soil mapping provides insight into the extent of salt marsh prior to tidal restriction.  In 
addition, soil investigations may assess the quality of the substrate and help determine if 
the soils have undergone extensive degradation following tidal restriction, and whether 
the soils will be capable of supporting marsh vegetation following restoration.   
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2.  METHODOLOGY 
 
 

2.1  SURVEY GROUNDTRUTHING 
 
Photogrammetric topographic mapping of the Western Branch of the Pleasant River was 
conducted on 19 November 2004, by James W. Sewall Company.  Four flight lines were 
established over the project area by James W. Sewall Company.  Fly-overs consisted of 
59 color-infrared photographs.  Topographic mapping included all areas at and below 
elevation 12.0 NGVD.  Elevation 12.0 NGVD encompasses all lands that would be 
affected by the historic 100-year tidal floodplain (elevation 11.7 NGVD).  The final 
topographic map set consists of eight 24-in. by 36-in. plans depicting 1- and 5-ft contour 
intervals in the project area.  Spot elevations of the marsh surface and surrounding upland 
areas are included on the plan set. 
 
A limited ground field survey was conducted 20 – 21 August 2005 to validate the given 
elevations derived from the photogrammetric topographic mapping.  The ground field 
survey was performed using differential leveling to create baselines along Ridge Road, 
Water Street, and Addison Road.  Survey lines began and ended on benchmarks of 
known elevation.  Benchmarks included a spike in a telephone pole on Ridge Road 
(elevation = 34.75’ NGVD29), and the edge of a manhole cover behind the Addison 
Town Hall (elevation = 19.95’ NGVD 29).  A total of 22 survey shots was performed 
along these roads.  Culvert inverts were also measured on Water Street and Addison 
Road.  Elevations were converted to NAVD 88 using the NOAA orthometric height 
converter (http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con.prl) 
 
Spot elevations were made at 201 locations within wetlands located in the project area.  
These elevations were recorded by placing a laser level on one of the baseline points 
established along roadways within the project area.  A survey rod was then moved 
throughout the marsh area to obtain marsh surface elevations.  An additional 50 survey 
points were established in Town Hall Marsh, an unrestricted marsh just south of Addison 
Town Hall.  This marsh served as a reference marsh for vegetation, soil, and elevation 
comparisons to the West Branch of the Pleasant River.   
 
2.2  VEGETATION AND SOIL/SUBSTRATE MAPPING 
 
Initial mapping of vegetation communities and soils/substrate within the project area was 
conducted by EA 4 – 12 May 2005.  Tasks performed during this field effort included 
soil/substrate mapping of the West Branch of the Pleasant River and establishment and 
initial sampling of vegetation plots.  Soil/substrate mapping of the Town Hall reference 
marsh and additional vegetation sampling were performed 22 – 25 August and 19 – 22 
September 2005.  Prior to the field effort, vegetation communities were identified and 
delineated using a series of 9-in. by 9-in. 1:3600 color-infrared stereo contact prints 
created by a site fly-over on 19 November 2004.  Major plant communities were outlined 
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using a minimum mapping unit of 0.1 acre.  These maps were then utilized in the field to 
verify cover types and to create the final vegetation map.   
 
The West Branch of the Pleasant River was divided into zones to aid in organizing the 
sampling of such a large area (Figure 2).  Marsh zones were based on natural meanders of 
the river and ease of access.  Sampling was performed within each zone by establishing 
transects every 400-ft, starting with a point adjacent to the river channel and extending to 
upland.  Sampling points along each transect were 400-ft apart, essentially creating a 
grid-based coverage of the study area.   A similar sampling scheme was employed within 
the Town Hall marsh, with the starting point for each transect located adjacent to the 
main branch of the Pleasant River.  A total of 77 sampling points were established within 
the project area, and 10 sampling points were established within the Town Hall reference 
marsh (Figure 3).  The location of each sampling plot was recorded with a Trimble 
ProXRS GPS receiver and digitally photographed.   
 
Sampling plots were marked in the field by installing a 4-ft tall wooden stake into the 
marsh surface in the center of each vegetation plot.  Vegetation was surveyed by placing 
a 1-m2 frame on the marsh surface and identifying all vegetation within the plot to 
species level where possible.  Additional notes were taken of vegetation communities 
throughout the project area.  In addition, wetland edge delineations made on the color 
infrared photos were field verified.   
 
Soil/substrate mapping was performed by collecting soil samples within each of the 77 
sampling plots established within the project area (10 plots within Town Hall Marsh).  
Soil/substrate samples were collected using a typical dutch soil auger.  Soil/substrate 
profiles were sampled to a maximum depth of 5 ft below the marsh surface.  
Classification of soil/substrate within the project area consisted of:  
 

• Mineral Soil (<8 in. of organic soil at the surface) 
• Mineral Soil, Histic Epipedon (8 – 16 in. of organic soil at the surface) 
• Shallow Organic Soil (16 – 51 in. of organic soil at the surface) 
• Deep Organic Soil (>51 in. of organic soil at the surface). 

 
Other features noted included the presence or absence of live roots, mineral soil texture, 
and whether organic soil materials resembled peat typically found in salt marshes. 
 
The majority of the project area is privately owned, therefore permission to conduct the 
study was needed prior to the start of the field program.  Several landowners denied 
permission to access portions of the project area, most notably marsh zone C and a 
portion of marsh zone I.  Although no plots were established within these areas, visual 
observations and aerial photography interpretation allowed for the completion of the base 
map. 
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3.  RESULTS 
 
 
3.1  GROUNDTRUTHING RESULTS 
 
Spot elevations groundtruthed within the project area were found to be within 0.30 ft of 
elevations shown on the photogrammetric topographic map.  In addition, survey lines 
established during the groundtruthing were accurate relative to the local benchmark 
behind Addison Town Hall.  Upon completion of the Water Street survey line, the 
groundtruthing survey line looped back to the Addison Town Hall benchmark.  The 
measured elevation on this return loop measured 20.25 ft.  The actual elevation of this 
benchmark is 19.95 ft, giving a variance of 0.30 ft over the 2.7-mi loop.  These data 
suggest that the initial topographic mapping performed by James W. Sewall Company is 
accurate.            
 
3.2  VEGETATION MAPPING RESULTS         
 
The vegetation base maps for the West Branch of the Pleasant River are shown in Figures 
4 – 5.  Each vegetation polygon was classified into three classes in order to allow the 
presentation of maps for varying degrees of complexity.  A complete list of species 
observed within the project area is provided in Table1. 
 

TABLE 1  PLANT SPECIES LIST FOR THE WEST BRANCH OF THE PLEASANT RIVER 
Scientific Name Common Name 

Abies balsamea Balsam fir 
Acer rubrum Red maple 
Agrostis perennans Upland bent 
Agrostis stolonifera Creeping bent grass 
Alnus incana Speckled alder 
Alnus serrulata Speckled alder 
Aralia hispida Bristly sarsparilla 
Aralia nudicaulis Wild sarsaparilla 
Aster simplex Lance-leaved aster 
Atriplex patula Marsh orach 
Betula populifolia Grey bitch 
Bidens cernua Nodding bur marigold 
Calamagrostis canadensis Bluejoint 
Carex crinita Nodding Sedge 
Carex hormathodes Marsh straw sedge 
Carex intumescens Bladder sedge 
Carex lurida Shallow sedge 
Carex lurida Lurid sedge 
Carex scoparia sedge 
Carex stricta Tussock sedge 
Carex vulpinoidea Fox sedge 
Chamaedaphne calyculata Leatherleaf 
Chamerion angustifolium Fireweed 
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Scientific Name Common Name 
Cirsium arvense Canada thistle 
Distichlis spicata Spikegrass 
Eleocharis obtusa Spike rush 
Elymus virginicus Wild rye 
Equisetum sp. Horsetail sp. 
Eriophorum virginicum Cotton grass 
Eutamia graminifolia Lance-leaved goldenrod 
Galium palustre Bedstraw 
Glyceria canadensis Manna grass 
Hypericum virginicum Marsh St. John’s Wort 
Ilex verticilata Winterberry 
Impatiens capensis Jewelweed 
Iris versicolor Blue flag 
Juncus canadensis Rush 
Juncus effusus Soft rush 
Juncus gerardii Black grass 
Juncus tenuis Path rush 
Larix laricina Bog larch 
Ledum groenlandicum Labrador tea 
Leersia oryzoides Rice cutgrass 
Lycopus sp. Water horehound 
Lysimachia quadrifolia  Whorled loosestrife 
Maianthemum canadense Canada mayflower 
Myrica gale Sweet gale 
Onoclea sensibilis Sensitive fern 
Panicum virgatum Switchgrass 
Phalaris arundinacea Reed canary grass 
Phleum pratense Timothy 
Picea glauca White spruce 
Picea mariana Black spruce 
Pinus strobus White pine 
Poa palustris Fowl-meadow grass 
Polygonum perfoliatum Tearthumb 
Polypodium vulgare Common polypody 
Populus tremuloides Trembling aspen 
Potamogeton epihydrus Ribbonleaf pondweed 
Prunus pensylvanica Pin cherry 
Rhododendron canadense Rhodora 
Rhynchospora sp. Beaked rush 
Rosa carolina Pasture rose 
Rosa eglanteria Sweetbrier 
Rubus hispidus Dewberry 
Sambucus canadensis Common elder 
Scirpis cyperinus Wool grass 
Scirpus validus Soft-stemmed bulrush 
Secale cereal Rye 
Solidago rugosa Rough stemmed goldenrod 
Sparganium americanum Bur-reed 
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Scientific Name Common Name 
Spartina alterniflora Saltmarsh cordgrass 
Spartina patens Saltmeadow hay 
Spartina pectinata Freshwater cordgrass 
Spirea latifolia Meadowsweet 
Spirea tomentosa Hardhack 
Thalictrium polygamum Meadow rue 
Thelypteris palustris Marsh fern 
Triglochin maritimum Seaside arrowgrass 
Typha angustifola Narrow-leaved cattail 
Typha latifolia Broad-leaved cattail 
Vaccinium macrocarpon American cranberry 
Vaccinum corybosum Highbush blueberry 
Verbena hastata Blue vervain 
Viburnum nudum var. cassinoides Wild raisin 
Viccia craca Cow vetch 

 
The broadest class describes each vegetation mapping unit based on the Cowardin 
classification system (Cowardin et al., 1979).  Marsh units were described down to the 
subclass level, and provide a broad description of the types of vegetation that are present 
within the project and reference areas (Figure 4).     
 
Vegetation units are described down to the subclass level of classification.  Vegetation 
units can also be described at a finer scale by displaying the dominant vegetation cover 
type (i.e., coniferous forest, graminoid, tall shrub).  A single cover type was used when 
one life form accounted for greater than 75 percent of the mapping unit area.  Mixed 
cover types (i.e., mixed graminoid) were used to describe mapping units where more than 
one life form, with neither accounting for greater than 75 percent of the mapping unit 
area, was present within the mapping unit (Figure 5). 
 
Table 2 provides a summary of the acreage of each cover type for the Cowardin and life 
form maps.   
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TABLE 2 TOTAL ACREAGES FOR WETLAND TYPES WITHIN THE WEST BRANCH OF THE 
PLEASANT RIVER 

Cowardin Classified Map   Life Form Classified Map 
Cover Type Area (acres)   Cover Type Area (acres) 

         
E2EM1 49   Coniferous forest 334 
E2SB3 17   Deciduous forest 29 
PEM1 212   Deciduous forest (Dead) 6 
PFO1 88   Tall shrub swamp 15 
PFO2 5   Low shrub swamp 25 
PFO4 392   Graminoid salt marsh 48 
PFO5 6   Mixed graminoid salt marsh 1 
PSS1 94   Graminoid marsh 38 
PSS2 <1   Herbaceous marsh 4 

     Mixed coniferous forest 64 
     Mixed deciduous forest 59 
     Mixed graminoid marsh 148 
     Mixed herbaceous marsh 23 
     Mixed low shrub swamp 45 
     Mixed tall shrub 10 
     Mudflat 17 
      Sapling coniferous forest <1 

 
The most detailed presentation of vegetation base mapping describes vegetation units at a 
species association level.  This type of classification describes each map unit by the 
dominant plant species present.  The most commonly occurring species is listed first, 
followed by the second and third, if applicable.  This form of map unit representation is 
useful in showing the complexity and diversity of vegetation types present within the 
project area.  Due to the large number of map unit description classes (98 classes), a 
discussion of each map unit within this classification scheme is not warranted, and a 
standard figure depicting each unit is not practical.  Instead, common plant species 
observed within each plant cover type are listed in the descriptions of the Cowardin-style 
map descriptions. 
 
A description of each map unit described in the Cowardin-style classification maps is 
given in sections 3.2.1 – 3.2.9. 
 
3.2.1  E2EM1 (estuarine, intertidal, persistent emergent)    
 
The E2EM1 map unit is only found with the Town Hall reference marsh, and covers 49 
acres.  This map unit is strongly influenced by tidal hydrology, and experiences regular 
tidal flooding.  Vegetation cover types include graminoid salt marsh and mixed 
graminoid salt marsh.  Plant species commonly found within this map unit include 
saltmarsh cordgrass (Spartina alterniflora), saltmeadow hay (Spartina patens), spikegrass 
(Distichlis spicata), and blackgrass (Juncus gerardii).  Salt marsh cordgrass was 
observed in several small stands along creekbanks immediately adjacent to the main 
river.  However, these units were below the minimum map unit size. 
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3.2.2  E2SB3 (estuarine, intertidal, streambed, mud substrate)       
 
The E2SB3 map unit, like the E2EM1 unit, is only found within the Town Hall reference 
marsh.  The unit is approximately 17 acres in size and is immediately adjacent to the 
main stem of the Pleasant River.  This map unit is flooded by incoming tides for a 
significant period of time, resulting in an area devoid of vegetation.  The map unit 
consists solely of barren, silt and clay rich mudflat.   
3.2.3  PEM1 (palustrine, emergent, persistent) 
 
The PEM1 map unit is an extensive unit mapped within the project area, covering 212 
acres.  This mapping unit is most common within the central portions of the project area, 
particularly within marsh zones less than 1.5 mi from the Front Street tide gate.  This 
vegetation unit is dominated by a variety of vegetation cover types, including graminoid, 
herbaceous, mixed graminoid, and mixed herbaceous marsh.  The most common plant 
species occurring within this unit is freshwater cordgrass (Spartina pectinata), and it 
often forms monocultural stands throughout the project area, such as within marsh zones 
E and J.  Other graminoid and herbaceous plants species typically found within the PEM1 
class include bluejoint (Calamagrostis canadensis), asters (Aster sp.), goldenrods 
(Solidago sp.), rice cutgrass (Leersia oryzoides), woolgrass (Scirpus cyperinus), tussock 
sedge (Carex stricta), broad-leaved cattail (Typha latifolia), narrow-leaved cattail (Typha 
angustifolia), and fireweed (Chamerion angustifolium).  Several subordinate shrub and 
tree species were also present within this map unit, including meadowsweet (Spirea 
latifolia), speckled alder (Alnus serrulata), and black spruce (Picea mariana).   
 
3.2.4  PFO1 (palustrine, forested, broad-leaved deciduous) 
 
The PFO1 map unit is dominated by woody vegetation greater than 20-ft in height.  PFO1 
vegetation types, which include deciduous and mixed deciduous forest, are found in over 
88 acres of the project area.  The majority of areas classified as deciduous forest are 
found along manmade berms between the creekbanks and adjacent floodplain wetlands of 
the project site.  This unit is also common in the northwestern portion of the project area, 
along the banks of the Branch Brook tributary.  All PFO1 map units are dominated by 
trembling aspen (Populus tremuloides).  Other species commonly found within this map 
unit include black spruce, bog larch (Larix laricina), speckled alder, meadowsweet, 
various asters, and goldenrods. 
 
3.2.5  PFO2 (palustrine, forested, needle-leaved deciduous) 
 
PFO2 map units are defined as areas dominated by needle-leaved deciduous tree species.  
This map unit, which includes coniferous and mixed coniferous forest, encompasses 5 
acres within the project area and is primarily found bordering needle-leaved evergreen 
forests within marsh zones D and H.  All PFO2 map units are dominated by bog larch, 
though black spruce, balsam fir (Abies balsamea), and meadowsweet are common 
subordinate species.   
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3.2.6  PFO4 (palustrine, forested, needle-leaved evergreen) 
 
The PFO4 map unit is the most extensive unit mapped within the project area, covering 
392 acres, although portions of this unit delineated from aerial photographs may be 
outside the designated 12.0 NGVD project boundary.  This mapping unit, which includes 
coniferous and mixed coniferous forest, is found primarily along the outer edges of the 
project area.  The largest continuous patch of PFO4 is found north of marsh zone D.  All 
map units designated as PFO4 are dominated by black spruce, with bog larch, trembling 
aspen, and balsam fir being subordinate species.   
 
3.2.7  PFO5 (palustrine, forested, dead) 
 
The PFO5 unit covers 6 acres throughout the project area.  This unit is defined as any 
forested area with extensive stands of dead trees.  Dead tree species appeared to be 
mostly that of black spruce.   
 
3.2.8  PSS1 (palustrine, scrub-shrub, broad-leaved deciduous) 
 
The PSS1 unit is defined as broad-leaved, deciduous shrub wetlands.  This unit covers 94 
acres within the project area and includes areas classified as tall shrub, mixed tall shrub, 
low shrub, and mixed low shrub.  This unit is typically dominated by speckled alder, 
meadowsweet, and rose (Rosa sp.), although sweet gale (Myrica gale), dominates several 
map units.  Subordinate species typically include aster, bluejoint, trembling aspen, sedge 
(Carex sp.), and broad-leaved cattail.  The PSS1 is typically found bordering PEM1 units.  
Extensive stands are found within marsh zone C, D, J, and K.    
 
3.2.9  PSS2 (palustrine, scrub-shrub, needle-leaved deciduous) 
 
The PSS2 unit is defined as areas dominated by needle-leaved scrub-shrub species, and is 
found in over 0.3-acre within the project area.  This map unit is dominated by sapling or 
stunted bog larch.  Meadowsweet is a common subordinate species.   
 
3.3  SOIL/SUBSTRATE MAPPING RESULTS 
 
3.3.1  Mineral Soils 
 
The results of the soil mapping show that each of the four soil units established for the 
base mapping are found within the project area (Figure 6).  The West Branch of the 
Pleasant River is dominated by mineral soils, which cover 646 acres of the project area.  
55 of the 77 sampling plots were described as having mineral soil.  Most of these soils 
were present in areas designated as marsh habitat, dominated by marsh grasses such as 
Spartina pectinata.  All tall shrub swamps, and 10 of the 15 short shrub swamps at the 
site contained mineral soils.  Six of the mineral soils classified contained evidence of 
once supporting salt marsh vegetation.  Soil textures were predominantly silt loam, 
although several areas, particularly Marsh Zone D contained soils with a subsurface 
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texture of silty clay loam.  This texture provides evidence that some of the soils within 
the project area are marine deposits that have experienced uplift from glacial rebound.  
 
The Town Hall reference marsh contained 16 acres (6 of 10 plots) of soils mapped as 
mineral.  This included both vegetated and mudflat areas. 
 
3.3.2  Mineral Soil, Histic Epipedon Soils 
 
Fifteen (15) of the 77 plots contained soils classified as Mineral Soil, Histic Epipedon.  
These soils, covering 65 acres, mostly supported marsh habitat.  Mucky mineral soils that 
supported marsh vegetation were generally located in marsh zones closer to the tide gate 
(zones A, B, and D).  Seven (7) of the 15 plots showed evidence of once supporting salt 
marsh vegetation.  These soils were not mapped within Town Hall Marsh. 
 
3.3.3  Shallow Organic Soils 
 
Six (6) of the 77 plots contained shallow organic soils.  These soils were predominantly 
mapped within bog and forested wetland habitats (marsh zones D and J, Figure 2).  Four 
(4) of these 6 plots showed historic evidence of supporting salt marsh vegetation.  
Shallow organic soils covered 120 acres of the project site.  These soils were not mapped 
within Town Hall Marsh. 
 
3.3.4  Deep Organic Soils 
 
One (1) of the 77 plots within the West Branch of the Pleasant River was classified as 
having deep organic soil.  This plot was located in a forested swamp in marsh zone F.  
Additional areas similar to the community where this plot was located were mapped, 
resulting in 53 acres of deep organic soils being mapped within the West Branch of the 
Pleasant River.  Four (4) of the 10 plots within Town Hall Marsh, totaling 9 acres, were 
classified as deep organic soils.  These soils were located adjacent to upland, and north of 
the mineral soil mapping unit. 
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4.  CONCLUSIONS 
 
 

The field verification of the topographic survey suggests that the topographic plan 
provided by James W. Sewall Company is accurate for planning purposes.  The 
topographic plan will be an effective tool in the event that restoration of the West Branch 
becomes a reality.  The plan will provide baseline elevation data that can be used to 
estimate potential flooding levels, and therefore, potential acreages of restored salt marsh.   
 
Soil mapping of the project area suggests that mineral soils are the most common soil 
type within the project area, and that mineral soil may be the typical soil type within local 
salt marshes.  This is substantiated by the observation of extensive mineral soils within 
the Town Hall reference marsh.  The substrate appears to be fully capable of supporting 
tidal marsh vegetation.  Tidal restriction has not resulted in any apparent marsh substrate 
decomposition, and no slumping of the creek banks was observed.  Soil investigations 
also prove that the West Branch of the Pleasant River was historically a salt marsh, as salt 
marsh peat was observed within a number of the sampling locations.  Salt marsh peat was 
observed within samples as far north as the southern portions of marsh zones I and K, 
indicating an extensive salt marsh ecosystem. 
 
Vegetation mapping of the project area indicates that tidal restriction has caused changes 
in the types of vegetative communities present within the floodplain of the project area.  
The project area currently contains a diverse array of freshwater wetland types, ranging 
from emergent marshes to coniferous forests.  Salt marsh vegetation is nearly non-
existent, limited to small stands along the creek bank.  Historic areas of salt marsh are 
typically now dominated by graminoid and emergent marshland, and also by shrub 
swamps.  Removing the Front Street tide gate will likely increase tidal flow within the 
West Branch, prompting the re-establishment of salt marsh vegetation.  As no salt marsh 
peat was observed within soil profiles within marsh zone L, it is unlikely that tidal 
improvements will create salt marsh north of U.S. Route 1.  However, the removal of the 
Front Street tide gate and all additional culverts has the potential to restore approximately 
250 acres of salt marsh habitat along the West Branch.   
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