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The National Park Service, Natural Resource Stewardship and Science office in Fort Collins, 
Colorado, publishes a range of reports that address natural resource topics.  These reports are of 
interest and applicability to a broad audience in the National Park Service and others in natural 
resource management, including scientists, conservation and environmental constituencies, and 
the public.  

The Natural Resource Technical Report Series is used to disseminate results of scientific studies 
in the physical, biological, and social sciences for both the advancement of science and the 
achievement of the National Park Service mission. The series provides contributors with a forum 
for displaying comprehensive data that are often deleted from journals because of page 
limitations.  

All manuscripts in the series receive the appropriate level of peer review to ensure that the 
information is scientifically credible, technically accurate, appropriately written for the intended 
audience, and designed and published in a professional manner.  

Data in this report were collected and analyzed using methods based on established, peer-
reviewed protocols and were analyzed and interpreted within the guidelines of the protocols. 
This report received formal peer review by subject-matter experts who were not directly 
involved in the collection, analysis, or reporting of the data, and whose background and expertise 
put them on par technically and scientifically with the authors of the information. 

Views, statements, findings, conclusions, recommendations, and data in this report do not 
necessarily reflect views and policies of the National Park Service, U.S. Department of the 
Interior. Mention of trade names or commercial products does not constitute endorsement or 
recommendation for use by the U.S. Government. 

This report is available from the Mid–Atlantic network website 
(http://science.nature.nps.gov/im/units/midn/) and the Natural Resource Publications 
Management website (http://www.nature.nps.gov/publications/nrpm/).  
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Abstract 
The objective of this investigation was to delineate and map all wetlands and associated 
waterways subject to jurisdiction under Section 404 of the Clean Water Act and all wetlands 
subject to National Park Service (NPS) procedures for implementing Director’s Order #77–1: 
Wetland Protection within Valley Forge National Historical Park (Valley Forge NHP).  Due to 
the presence of adequate vegetation and soil characteristics throughout the park, this 
investigation adhered to the U.S Army Corps of Engineers (USACE) Interim Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual:  Eastern Mountains and 
Piedmont Region as the primary methodology for making wetland determinations in the field.  
Under D.O. #77.1 the National Park Service (NPS) must also assess any potential wetland 
habitats that fall within the broader Cowardin et al. (1979) definition of wetlands and deepwater 
habitats.  A total of 51 palustrine wetlands encompassing 63.96 acres (25.89 ha) of land were 
identified and delineated from 2 May – 28 July 2011.  Of those 51 wetland ecosystems, 17 
wetlands met the PA Title 25, Chapter 105 Exceptional Value (EV) wetland designation due to 
their location in or along the floodplain of a designated EV waterway and wild reproducing trout 
stream that runs through the park (Valley Creek).  All of the identified and mapped palustrine 
wetland systems meet both the U.S. Army Corps of Engineers criteria and the Cowardin et al. 
(1979) definitions.  No new riverine systems were identified and mapped over the course of this 
investigation within the park boundary.  The majority of the larger wetland systems were located 
in areas previously identified by park staff, however, a significant number of previously smaller 
unmapped wetland areas were identified over the course of this investigation.  The improved 
boundary information and revised wetland mapping will significantly improve the park’s ability 
to effectively manage, protect, and monitor these unique resources. 
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Introduction  
The primary objective of this report is to describe and document the wetland inventory and 
mapping work performed from 2 May 2011 to 28 July 2011 at Valley Forge National Historical 
Park (Valley Forge NHP).  This report was prepared, in part, to satisfy the regulatory 
requirements of the U.S. Army Corps of Engineers (USACE), which has jurisdictional authority 
over wetlands and waterways of the United States under the purview of Section 404 of the Clean 
Water Act; the Pennsylvania Department of Environmental Protection (PADEP), who have 
authority over wetlands and waterways under the purview of PA Code Title 25, Chapter 105 
Dam Safety and Waterway Management Act, the NPS under Director’s Order #77.1, and the 
Organic Act of 1916.   

The results of this report will provide the park with a definitive inventory of all of the existing 
wetland systems and their associated boundaries with sub–meter accuracy within their legislative 
boundary, excluding any in–holdings or hazardous waste areas.  These efforts will assist the park 
with their environmental compliance needs, as well as, long term planning efforts such as the 
General Management Plan, Natural Resource Condition Assessment, and Resource Stewardship 
Strategy. 

Study Area Description 
Valley Forge NHP is located in southeastern Pennsylvania, spanning portions of northeastern 
Chester County and southwestern Montgomery County, situated amid a sprawling suburban 
complex about 18 miles from center city Philadelphia (Figure 1). The Delaware River Valley 
surrounding Valley Forge has been dramatically altered by human manipulation over time.  
 

 
Figure 1. Site location map of the Valley Forge National Historical Park (Valley Forge) wetlands 
investigation.
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These alterations, including the excavation of floodplain soils for levee construction (within the 
park), highway projects, and numerous housing developments (adjacent to the park) provide 
some of the more obvious examples of human influences on the contemporary environmental 
conditions within the park. 

The national park preserves the site of the 1777–78 winter encampment of General George 
Washington’s Continental Army–a pivotal juncture in the struggle to achieve national 
independence. The park boundary was established in 1976 by enabling legislation transferring 
ownership of Valley Forge State Park (the first Pennsylvania State Park created in 1893) from 
the Commonwealth of Pennsylvania to the National Park Service (NPS). The national park 
comprises 3,452 acres, including 270 acres of non–federal ownership such as in–holdings which 
were not surveyed as part of this investigation. Valley Creek, a 23.4 square mile watershed 
designated an Exceptional Value waterway (PA Code Title 25, Chapter 93 Water Quality 
Standards) and considered a Class A wild trout stream by the Pennsylvania Fish and Boat 
Commission, flows through the western quadrant of the park at its confluence with the Schuylkill 
River. 
 
 

 
Figure 2. View of Wetland-25 looking to the North and the emergent plant community located there-in 10 
May 2011. 
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Valley Forge is located in the Piedmont physiographic province adjoining the Great Valley 
province, an area characterized by elevations of 100 to 500 feet (30 – 152 m) above sea level, 
low hills and gently rolling slopes, fertile valleys, and well–drained calcareous soils. The climate 
is generally mild with average annual precipitation totaling 46 inches (117 cm), and possesses a 
long, frost free– growing season.  The area was a major agricultural production center from the 
earliest colonial times. In fact, the dominant land use pattern of open, cultivated grain fields, 
pastures, and grasslands in place at the time of the Continental Army’s encampment was a 
primary factor in Washington’s selection of Valley Forge as a winter bivouac site suited for tent 
housing of the troops. Eventually, suburban development supplanted agriculture entirely around 
the park and active farming within its boundaries evolved to fallow meadows under management 
scenarios replicating the largely agrarian landscape of the encampment period. 

Increasingly, Valley Forge functions today in the regional context as a significant bio–refugia of 
indigenous plant, animal diversity, functional natural waterways, wetlands, riparian corridors and 
forests; albeit, a range of anthropogenic stressors threaten and impair these natural resources to 
varying degrees. 
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Methods  
The NPS through Director’s Order #77–1 requires mapping of wetlands and all other “waters of 
the United States” via a slightly different criteria than the USACE 1987 manual and associated 
regional supplements, thus the two types of wetland determination methods employed at Valley 
Forge were:  (1) the Interim Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual (2010) and (2) the 1979 USFWS Classification of Wetlands and Deepwater 
Habitats of the United States.  

Interim Regional Supplement USACE Method 
The USACE method for identifying the wetland / upland boundary uses the definition as outlined 
in the U.S. Army Corps of Engineers Wetlands Delineation Manual, 1987, which defines a 
wetland as: 

“Those areas that are inundated or saturated by surface 
or ground water at a frequency and duration sufficient to 
support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions. Wetlands generally 
include swamps, marshes, bogs, and similar areas.”   

 
Wetland boundaries were primarily determined by establishing a series of transects from a 
known wetland into known upland locations surrounding the wetland under examination.  At 
random intervals along the transect investigators looked for evidence of hydric soils, hydrophytic 
vegetation, and wetland hydrology.  The wetland/upland boundary line was thus delineated using 
the transect data and any obvious topographic changes (e.g. abrupt toe-of-slope line) along the 
wetland/upland perimeter that might occur. 

Hydrophytic Vegetation Criteria 
For determining the presence of hydrophytic vegetation, plant species within each community 
were visually identified by strata (e.g. trees, saplings/shrubs, herbs and woody vines) and listed 
in descending order of dominance.  The USACE defined sampling stratum has 5 percent or more 
total plant cover. If a stratum had less than 5 percent cover during the growing season, then those 
species and their cover values were recorded on the data form, assuming application of Indicator 
3 (Prevalence Test) was necessary.   However, these species were not generally included on the 
data sheets if the wetland determination could be made via Indicator 1 (Rapid Test) or Indicator 
2 (Dominance Test).  For Indicators 1 and 2 only those species that comprised 5% or more of a 
given strata were assessed.  Vegetation survey plots conformed to current USACE interim 
supplement guidelines and involved the use of a series of nested circular plots radiating outward 
from the soil/hydrology test pit (Figure 3).  Plot sizes were as follows: 

1. Tree stratum – 30 ft (9.1 m) radius 
2. Woody vines – 30 ft (9.1 m) radius 
3. Herb stratum – 5 ft (1.5 m) radius 
4. Sapling/shrub stratum – 15 ft (4.6 m) radius
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• OBL (Obligate Wetland Plants) occur greater than 99 percent of the time in wetlands under 

natural conditions. 
 
• FACW (Facultative Wetland Plants) occur between 67 and 99 percent of the time in 

wetlands under natural conditions. 
 
• FAC (Facultative Plants) occur between 33 and 67 percent of the time in wetlands under 

natural conditions. 
 
• FACU (Facultative Upland Plants) occur between 1 and 33 percent of the time in wetlands 

under natural conditions. 
 
• UPL (Obligate Upland Plants) occur less than 1 percent of the time in wetlands under natural 

conditions. 
 
The wetland plant indicators were given for each dominant plant species identified on the 
attached Routine Wetland Determination forms in Appendix A.  The (+) and (–) modifiers were 
included with every plant species to provide the park staff with greater detail regarding a species’ 
relative affinity for (+) or lack thereof (–) hydric conditions.  However it should be noted that 
these modifiers were ignored when making wetland/upland determinations per USACE regional 
supplement guidance.  Dominance was determined as the most abundant species that 
individually or collectively accounted for more than 50 percent of the total absolute coverage of 
vegetation in the stratum, plus any other species that, by itself, accounts for at least 20 percent of 
the total (i.e. the 50/20 Rule). 

 The interim regional supplement to the original 1987 USACE manual identifies 4 primary 
indicators of hydrophytic vegetation, any of which, when met, signifies that the community 
indicates a wetland plant community.  For purposes of brevity this section will only cover the 
two most commonly encountered indicators at Valley Forge (e.g. Indicators 1 and 2).  For a 
complete description of all of the indicators the reader is directed to view the U.S Army Corps of 
Engineers (USACE) Interim Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual:  Eastern Mountains and Piedmont Region (2010). 

5 ft 

15 ft 

30 ft 

Figure 3. Typical wetland vegetation survey plot conforming to 
USACE interim reginal supplement Eastern Mountains and 
Piedmont Region (2010) guidelines. 

 

The wetland indicator status of observed dominant plant 
species was determined using the 1988 USFWS National 
List of Plant Species that occur in Wetlands, Region 1 – 
Northeast with additional verification through the USDA 
plants database and are listed below:   
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For a plant community to meet the vegetation criteria under Indicator 1 the following description 
must be met: “All dominant species across all strata are rated OBL or FACW, or a combination 
of these two categories, based on a visual assessment.”  Under Indicator 2 (the most commonly 
employed indicator at Valley Forge NHP) more than 50 percent of the dominant plant species 
across all strata must be rated OBL, FACW, or FAC.   

Hydrology Criteria 
Wetland hydrology indicators provide evidence that episodes of inundation or soil saturation 
lasting more than a few days during the growing season have occurred repeatedly over a period 
of years and that the timing, duration, and frequency of wet conditions have been sufficient to 
produce a characteristic wetland plant community and hydric soil morphology.  The growing 
season begins when two or more non–evergreen vascular plant species growing within the study 
area exhibit one or more of the following biological indicators: 

1. Emergence of herbaceous plants from the ground 
2. Appearance of new growth from vegetative crowns (e.g., in graminoids, 

bulbs, and corms) 
3. Coleoptile/cotyledon emergence from seed 
4. Bud burst on woody plants (i.e., some green foliage is visible between 
5. spreading bud scales) 
6. Emergence or elongation of leaves of woody plants 
7. Emergence or opening of flowers 
 
Growing season conditions can also be met if soil temperatures measured at 12 in. (30 cm) depth 
is 41 °F (5 °C) or higher.  Hydrologic indicators of wetland conditions are based on the direct 
observation of surface water or groundwater during a site visit (Group A indicators), evidence 
that the site is subject to flooding or ponding, although the inundation need not be directly 
observed at the time of the investigation (Group B indicators).  The inundation (Group B) 
indicators include water marks, drift deposits, sediment deposits, and similar features. Other 
hydrologic indicators consist of evidence that the soil is saturated currently or was saturated 
recently such as oxidized rhizospheres and the presence of reduced iron or sulfur in the soil 
profile (Group C indicators), which indicate that the soil has been saturated for an extended 
period.  The final group of hydrologic indicators (Group D) consists of landscape, vegetation, 
and soil features that indicate contemporary rather than historical wet conditions. Wetland 
hydrology indicators are intended as one–time observations of site conditions that are sufficient 
evidence of wetland hydrology in areas where hydric soils and hydrophytic vegetation are 
present.  For a site to meet the wetland hydrologic criteria it need only possess one primary 
indicator or two secondary indicators from one of the aforementioned groups. 
 
Hydric Soil Criteria 
The National Technical Committee for Hydric Soils defines a hydric soil as a soil that formed 
under conditions of saturation, flooding, or ponding long enough during the growing season to 
develop anaerobic conditions in the upper part (USDA Soil Conservation Service 1994).  One of 
the most significant changes to the original 1987 USACE manual with regards to wetland 
boundary determinations is in the area of hydric soil recognition and characterization.  The new 
regional supplement still requires low chroma color soils and the presence of redoximorphic 
features, however, the revised indicators are much more specific and cover a broader range of 
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potential wetland types than the original 1987 manual criteria.  For a detailed description of each 
of the potential hydric soil indicators within the Eastern Mountains and Piedmont Region please 
refer to Table 7 located within the regional supplement.  

Soil pits were excavated to a maximum depth of 18 inches (45.72 cm) using a sharpshooter 
shovel with a 16 inch (40.64 cm) blade, unless on-site conditions such as shallow bedrock 
prohibited excavation or one or more of the hydric soil indicators were met.  The data sheets 
(Appendix A) for each mapped wetland include information on the soil profile colors, 
presence/absence of redoximorphic features, texture, and presence/absence of any shallow 
confining layers and their depths on–site.       

Application of the Cowardin et al. (1979) Method: 
In this investigation, Valley Forge NHP wetland areas delineated according to criteria in the 
USACE regional supplement were further assessed and classified by applying wetland 
descriptions outlined in the USFWS publication entitled Classification of Wetlands and Deep 
Water Habitats of the United States (Cowardin et al. 1979). 

The U.S. Fish and Wildlife Service Publication FWS/OBS–79/31 uses the taxonomic 
classification of systems to categorize wetlands by their geographic setting. The Cowardin  
wetland classifications are as follows: Marine, Estuarine, Riverine, Lacustrine and Palustrine. Of 
these systems, only the Palustrine were found within the Valley Forge study area. Four of the 
five above–mentioned wetland systems possess subordinate subsystems that address their 
geologic setting and all five systems can be refined to taxonomic descriptive units of class, 
subclass and dominance type.  The class taxonomic component is subordinate to subsystem and 
provides a general description of the dominant existing vegetative life forms of the ecological 
community, the geomorphic setting, flooding regime and the substrate composition. The 
taxonomic level of subclass provides a refined description of the plant community. For example, 
Cowardin et al. (1979) identify the following subclasses: Palustrine Broad–Leaved Deciduous 
forest (PF01) and a Palustrine Unconsolidated Bottom Mud (PUB3). Water regime modifiers 
were also added to the USFWS subclass definitions.  A summary of the Cowardin classifications 
for each identified and mapped wetland system is reported in Appendix B. 

Palustrine systems are typically represented by all nontidal wetlands dominated by trees, shrubs, 
and emergent vegetation. Wetlands that have traditionally been called marshes, bogs, and 
swamps are collectively categorized under the Palustrine system. The Palustrine system also 
includes shallow, intermittent, or permanent bodies of water commonly referred to as ponds.  
Palustrine wetlands such as those occurring within Valley Forge NHP are generally located 
landward of the Schuylkill River, park waterways, streams, springs, and ponds. The maximum 
depth of water associated with a Palustrine system is 6.6 feet (1.98 meters), which is defined by 
the USFWS as the maximum water depth associated with the presence of non–persistent 
emergent vegetation. 

The prevalent substrate texture underlying Palustrine systems are used to distinguish different 
wetland classes if the existing above-ground vegetation covers less than 30% of the ground 
surface.  The substrate provides information on abiotic influences, such as wind, currents and 
deposition of eroded substrate material within the wetland system.
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GPS Survey of Wetland Boundaries 
Pink wetland delineation flags were marked with a unique alpha numeric code and hung at 
regular intervals around the perimeter of each identified wetland habitat.  The representative 
upland and wetland test pits (see Appendix A) were also located using GPS.  GPS-based 
coordinates were collected of wetland test pit and boundary flags between 3 May 2011 and 28 
July 2011, using a Trimble GeoXH receiver with an external Hurricane antenna in datum 
NAD83, UTM – zone 18, meter coordinates and TerraSync software. A minimum of 4 satellite 
vehicles were tracked. A maximum Position Dilution of Precision (PDOP) of 6 was maintained 
for each set and a minimum of 60 positions were taken at each point feature. The data were post–
processed and differentially corrected using Pathfinder Office 5.00 and base data downloaded 
from the Chester County, PA, CORS station. The data were then exported to shapefile format.  
Following this procedure we have estimated accuracies in the X and Y direction of 0 to 5 meters, 
using the above standards while selective availability (SA) is set to zero. No tests were done to 
confirm the X/Y direction accuracy during this investigation.  Upon completion of the GPS 
survey work the wetland flagging was removed from the field to minimize impacts to the cultural 
and natural landscape within the park and to prevent boundary tampering in areas of Valley 
Forge NHP subject to high visitor use.  

Upon completion of the boundary work, a determination was made for each wetland habitat 
regarding its anticipated level of protection status beyond EPA and NPS guidelines following the 
wetlands and waterways regulations outlined in Pennsylvania Code Title 25, Chapter 105.  State 
jurisdiction is claimed over isolated wetland habitats and additional regulatory protection is 
granted to wetland systems that meet the commonwealth’s definition of an “exceptional value” 
wetland within the PA regulatory code.  For a wetland to have exceptional value status it needs 
to meet one of the following criteria: 

(1) Wetlands which serve as habitat for fauna or flora listed as “threatened” or “endangered” 
under the Endangered Species Act of 1973 (7 U.S.C.A. & 136; 16 U.S.C.A. && 4601–9, 
460K–1, 668dd, 715i, 715a, 1362, 1371, 1372, 1402 and 1531–1543), the Wild Resource 
Conservation Act (32 P.S. && 5301–5314), 30 Pa.C.S. (relating to the Fish and Boat 
Code) or 34 Pa.C.S. (relating to the Game and Wildlife Code). 

(2) Wetlands that are hydrologically connected to or located within ½ mile of wetlands 
identified under subparagraph (1) and that maintain the habitat of the threatened or 
endangered species within the wetland identified under subparagraph (i). 

(3) Wetlands that are located in or along the floodplain of the reach of a wild trout stream or 
waters listed as exceptional value under Chapter 93 (relating to water quality standards) 
and the floodplain of streams tributary thereto, or wetlands within the corridor of a 
watercourse or body of water that has been designated as a National wild or scenic river 
in accordance with the Wild and Scenic Rivers Act of 1968 (16 U.S.C.A. && 1271–
1287) or designated as wild or scenic under the Pennsylvania Scenic Rivers Act (32 P.S. 
&& 820.21–820.29). 

(4) Wetlands located along an existing public or private drinking water supply, including 
both surface water and groundwater sources, that maintain the quality or quantity of the 
drinking water supply. 
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(5) Wetlands located in areas designated by the Department as “natural” or “wild” areas 
within State forest or park lands, wetlands located in areas designated as Federal 
wilderness areas under the wilderness Act (16 U.S.C.A. && 1131–11360 or the Federal 
Eastern wilderness Act of 1975 (16 U.S.C.A & 1132) or wetlands located in areas 
designated as National natural landmarks by the Secretary of the Interior under the 
Historic Sites Act of 1935 (16 U.S.C.A. && 461–467).  

Table 1 provides information as to whether or not any of the identified and mapped Valley Forge 
wetlands potentially qualify for EV (Exceptional Value) status based on the PA Code criteria 
listed above.  

 

 

Figure 4. Wetland – 46 facing southwest, 27 July 2011. 
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Figure 5. Frequency histogram showing the various 
Cowardin et al. (1979) wetland habitats identified during 
the May-July 2011 field investigation. 

 
Figure 6. Box plot providing summary statistic information 
of wetland sizes.  The solid line within the box designates 
the median wetland size, the dashed line mean wetland 
size, whiskers denote the 10th and 90th percentiles. 

Results  
A total of 51 unique palustrine wetland habitats totaling 63.96 ac (25.89 ha) and encompassing 
10 unique Cowardin et al. (1979) classes were observed over the course of this investigation.  
Table 1 provides a summary of the wetland habitats, their size, Cowardin et al. (1979) 
class/description of Cowardin code, and their protection status based on current PA Code Title 
25 Chapter 105 regulations.  By far the most frequent wetland classes encountered within Valley 
Forge were palustrine emergent 
wetland systems (n=31), followed by 
palustrine forested wetlands (n=17), 
and palustrine unconsolidated bottom 
(n=3) habitats (Figure 5).   

Wetland size at Valley Forge ranged 
from a maximum of 11.75 ac / 4.75 
ha (Wetland 21) to a minimum of 
0.01 ac / 0.002 ha (Wetland 4).  Mean 
and median wetland sizes at Valley 
Forge were 1.25 ac / 0.50 ha and 0.33 
ac / 0.13 respectively (Figure 6).  
This section will not describe in detail 
all of the 51 unique wetland features 
identified and mapped over the 
course of this investigation.  For more 
detailed information about a 
particular site readers are encouraged 
to examine the wetland data sheets 
(Appendix A), representative 
photographs (Appendix B), and 
mapping exhibits (Appendix C).   

Valley Creek and its associated 
tributaries flow from the 
southwestern corner of the park in a 
northerly direction until its 
confluence with the Schuylkill River.  
Valley Creek is listed as a Class A 
wild trout stream and has been given 
a PA Code Title 25, Chapter 93 
designation as an exceptional value – 
migratory fishes (EV, MF) waterway.  
By PA Code title 25, Chapter 105 
definition any wetlands located 
within or along the floodplain of 
Valley Creek or its tributaries could 
be classified as exceptional value 
wetland habitats. 
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Of the 51 wetlands surveyed, 17 of those habitats (Wetlands 1–17 see Table 1) meet the 
exceptional value regulatory standard based on their geomorphic position within the landscape 
(e.g. floodplain to Valley Creek and its tributaries). Of the 17 exceptional value (EV) wetlands, 
13 were classified as palustrine emergent nonpersistent saturated habitats (Figure 7), 2 were 
consistent with persistent emergent wetland habitat, and 2 were classified as palustrine forested 
wetland systems.  

 

 
 
Figure 7. Frequency histogram showing the various Exceptional Value (EV) Cowardin et al. (1979) 
wetland habitats identified during the May-July 2011 field investigation and photographs showing typical 
examples of each class.  The PEM2B photograph is of Wetland – 2 (2 May 2011) located on Mount 
Misery, the PEM1B photograph is of Wetland – 6 (5 May 2011) the covered bridge is in the background, 
and the PFO1E photograph is of Wetland – 12 (5 May 2011) adjacent to Valley Creek (left side of 
picture). 
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Table 1. Summary table of identified and mapped wetland habitats from Valley Forge NHP May–July 
2011.  “Standard” under the PA code protection status indicates the wetland site is still regulated under all 
applicable federal and state standards, but it does not meet the Exceptional Value criteria defined by PA 
Code, Chapter 105.  Sampling point identification codes correspond to the data points shown on park 
mapping and the data sheets found in Appendices A and C. 

Wetland ID 
(Sampling 
Point ID)  

Cowardin et al. 
1979 
classification 
code 

Cowardin et al. 1979 code 
description 

Size Pennsylvania Code Title 
25, Chapter 105 
protection status Acres Hectares 

WPS–1 
(WTP–1) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.04 0.02 Exceptional Value 

WPS–2 
(WTP–2) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.19 0.08 Exceptional Value 

WPS–3 
(WTP–3) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.06 0.02 Exceptional Value 

WPS–4 
(WTP–4) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.01 0.002 Exceptional Value 

WPS–5 
(WTP–5) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.10 0.04 Exceptional Value 

WPS–6 
(WTP–6) 

PEM1B palustrine emergent 
persistent saturated 

0.29 0.12 Exceptional Value 

WPS–7 
(WTP–7) 

PEM2B palustrine emergent 
nonpersistent saturated 

1.63 0.66 Exceptional Value 

WPS–8 
(WTP–8) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.02 0.01 Exceptional Value 

WPS–9 
(WTP–9) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.50 0.20 Exceptional Value 

WPS–10 
(WTP–10) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.28 0.11 Exceptional Value 

WPS–11 
(WTP–11) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.09 0.04 Exceptional Value 

WPS–12 
(WTP–12) 

PFO1E palustrine forested broad–
leaved deciduous seasonally 
flooded/saturated 

0.25 0.10 Exceptional Value 

WPS–13 
(WTP–13) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.02 0.01 Exceptional Value 

WPS–14 
(WTP–14) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.11 0.04 Exceptional Value 
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Wetland ID 
(Sampling 
Point ID)  

Cowardin et al. 
1979 
classification 
code 

Cowardin et al. 1979 
code description 

Size Pennsylvania Code 
Title 25, Chapter 105 
protection status Acres Hectares 

WPS–15 
(WTP–15) 

PFO1E palustrine forested broad–
leaved deciduous seasonally 
flooded/saturated 

0.03 0.01 Exceptional Value 

WPS–16 
(WTP–16) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.64 0.26 Exceptional Value 

WPS–17 
(WTP–17) 

PEM1B palustrine emergent 
persistent saturated 

1.49 0.60 Exceptional Value 

WPS–18 
(WTP–18) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.30 0.12 Standard 

WPS–19 
(WTP–19) 

PUB3C palustrine unconsolidated 
bottom mud seasonally 
flooded 

2.29 0.93 Standard 

WPS–20 
(WTP–20) 

PFO1C palustrine forested broad 
leaved deciduous seasonally 
flooded 

1.47 0.59 Standard 

WPS–21 
(WTP–21) 

PFO1C palustrine forested broad 
leaved deciduous seasonally 
flooded 

11.75 4.75 Standard 

WPS–22 
(WTP–22) 

PUB3C palustrine unconsolidated 
bottom mud seasonally 
flooded 

0.05 0.02 Standard 

WPS–23 
(WTP–23) 

PFO1C palustrine forested broad 
leaved deciduous seasonally 
flooded 

5.26 2.13 Standard 

WPS–24 
(WTP–24) 

PUB3C palustrine unconsolidated 
bottom mud seasonally 
flooded 

3.63 1.47 Standard 

WPS–25 
(WTP–25) 

PEM2E palustrine emergent 
nonpersistent seasonally 
flooded/saturated 

0.73 0.29 Standard 

WPS–26 
(WTP–26) 

PFO1E palustrine forested broad–
leaved deciduous seasonally 
flooded/saturated 

0.30 0.12 Standard 

WPS–27 
(WTP–27) 

PFO1E palustrine forested broad–
leaved deciduous seasonally 
flooded/saturated 

2.07 0.84 Standard 

WPS–28 
(WTP–28) 

PFO1E palustrine forested broad–
leaved deciduous seasonally 
flooded/saturated 

0.86 0.35 Standard 

WPS–29 
(WTP–29) 

PFO1E palustrine forested broad–
leaved deciduous seasonally 
flooded/saturated 

2.12 0.86 Standard 

WPS–30 
(WTP–30) 

PEM2E palustrine emergent 
nonpersistent seasonally 
flooded/saturated 

0.67 0.27 Standard 
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Wetland ID 
(Sampling 
Point ID)  

Cowardin et al. 
1979 
classification 
code 

Cowardin et al. 1979 
code description 

Size Pennsylvania Code 
Title 25, Chapter 105 
protection status Acres Hectares 

WPS–31 
(WTP–31) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.11 0.04 Standard 

WPS–32 
(WTP–32) 

PFO1C palustrine forested broad 
leaved deciduous seasonally 
flooded 

0.33 0.13 Standard 

WPS–33 
(WTP–33) 

PEM1B palustrine emergent 
persistent saturated 

0.51 0.21 Standard 

WPS–34 
(WTP–34) 

PEM2B palustrine emergent 
nonpersistent saturated 

2.72 1.10 Standard 

WPS–35 
(WTP–35) 

PFO1B palustrine forested broad 
leaved deciduous saturated 

3.89 1.57 Standard 

WPS–36 
(WTP–36) 

PFO1C palustrine forested broad 
leaved deciduous seasonally 
flooded 

0.33 0.13 Standard 

WPS–37 
(WTP–37) 

PFO1C palustrine forested broad 
leaved deciduous seasonally 
flooded 

0.19 0.08 Standard 

WPS–38 
(WTP–38) 

PEM2E palustrine emergent 
nonpersistent seasonally 
flooded/saturated 

0.04 0.01 Standard 

WPS–39 
(WTP–39) 

PFO1B palustrine forested broad 
leaved deciduous saturated 

0.80 0.32 Standard 

WPS–40 
(WTP–40) 

PEM2E palustrine emergent 
nonpersistent seasonally 
flooded/saturated 

0.28 0.11 Standard 

WPS–41 
(WTP–41) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.07 0.03 Standard 

WPS–42 
(WTP–42) 

PEM2J palustrine emergent 
nonpersistent intermittently 
flooded 

0.03 0.01 Standard 

WPS–43 
(WTP–43) 

PEM2B palustrine emergent 
nonpersistent saturated 

4.92 1.99 Standard 

WPS–44 
(WTP–44) 

PEM1B palustrine emergent 
persistent saturated 

1.40 0.57 Standard 

WPS–45 
(WTP–45) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.92 0.37 Standard 

WPS–46 
(WTP–46) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.91 0.37 Standard 
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Wetland ID 
(Sampling 
Point ID)  

Cowardin et al. 
1979 
classification 
code 

Cowardin et al. 1979 
code description 

Size Pennsylvania Code 
Title 25, Chapter 105 
protection status Acres Hectares 

WPS–47 
(WTP–47) 

PEM2B palustrine emergent 
nonpersistent saturated 

0.67 0.27 Standard 

WPS–48 
(WTP–48) 

PEM5J palustrine emergent 
Phragmites australis 
intermittently flooded 

0.59 0.24 Standard 

WPS–49 
(WTP–49) 

PFO1J palustrine forested broad 
leaved deciduous 
intermittently flooded  

0.25 0.10 Standard 

WPS–50 
(WTP–51) 

PFO1E palustrine forested broad 
leaved deciduous seasonally 
flooded/saturated 

7.52 3.04 Standard 

WPS–51 
(WTP–51) 

PFO1J palustrine forested broad 
leaved deciduous 
intermittently flooded 

0.26 0.10 Standard 

 
 

Apart from the EV wetlands located within 
the Valley Creek basin, the most 
noteworthy sites occurred North of the 
Schuylkill River, within the park boundary.  
Of these wetland systems the palustrine 
forested wetlands of the Pawling Farm 
(WPS–26 and 27) deserve some special 
mention as they were previously unknown 
to park staff.  Figure 8 shows 
representative photographs of these 
habitats, which appeared to receive a 
combination of groundwater from 2–3 
different seepage areas and floodwater 
flows from the adjacent unnamed tributary 
to the Schuylkill River (see mapping 
exhibits Appendix C).  Wetlands 26 and 27 
were dominated by young canopies of red 
maple (Acer rubrum) and green ash 
(Fraxinus pennsylvanica) respectively with 
little to no sapling/shrub species.  Though 
the photograph shown in Figure 7 appears 
to indicate a dominance of Symplocarpus 
foetidus in Wetland – 26, other species of 
equal or greater dominance included two 
common invasive species of wetland 
habitats – Microstegium vimineum and 
Phalaris arundinacea.  As can be seen 
from the photograph, Wetland – 27 

 
 

 
Figure 8. Representative photographs of the 
palustrine forested wetlands identified at the Pawling 
Farm area of Valley Forge 11 May 2011.  Wetland – 
26 is the upper photograph and Wetland – 27 is the 
lower picture.  
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exhibited similar understory/herbaceous layer characteristics, only instead of having a co–
dominate S. foetidus community, the herbaceous layer was dominated by M. vimineum.  

Additional habitats of note include the forested wetland habitats – Wetlands 20 and 21, located 
North of the Schuylkill River (Figure 9).  Both of these systems were previously known by park 
staff and were dominated by common wetland/floodplain species such as river birch (Betula 
nigra), red maple (Acer rubrum), sycamore (Platanus occidentalis), and green ash (Fraxinus 
pennsylvanica). Both wetlands were large (1.47 ac/ 0.59 ha and 11.75 ac/ 4.75 ha respectively), 
and were separated from the Schuylkill River by a large flood control dike.  Much of the fill 
material used to construct the dike in this region of the park was obtained from the floodplain 
directly adjacent to the structure (personal communication park staff – May 2011).  After 
completion of the dike the borrow pits (now Wetlands – 20 and 21) were left behind.  Soil test 
data from both wetlands revealed a very stony impervious layer (shallow aquitard) within 12 
inches (30 cm) of the surface.  The combination of a shallow aquitard and low topographic 
position within the landscape are the two most likely reasons why these sites with no apparent 
direct surface water connectivity to the Schuykill River floodplain maintain hydrologic 
conditions suitable for wetland flora and fauna.     

The final wetland worthy of special mention was Wetland – 33, also located north of the 
Schuylkill River.  This site was primarily a palustrine emergent habitat with a fringe of silver 
maple (Acer saccarhinum) trees in the canopy.  Though the wetland test pit data indicated a 
predominance of reed canary grass the site also contained over 15 individual tussock sedge 
(Carex stricta) plants scattered throughout the wetland.  Additionally, even though the first 2  
inches (5 cm) of the soil profile were very firm at the test pit location owing to the dense root 
zone created by the Sparganium and Typha species (Figure 10), below the root zone the soils 
exhibited extremely mucky/organic characteristics indicative of potential bog turtle (Glyptemys 
muhlenbergii) habitat.  Performing bog turtle habitat surveys for the species went beyond the 
scope of work for this investigation, however, this wetland appeared to have the greatest 
potential for suitable bog turtle habitat.  The park is encouraged to include the Wetland-33 site in 
any future herpetological investigations.  Additionally, Wetland – 33 borders an active power 
line right–of–way, therefore, we recommend that park staff coordinate with the maintenance 
crews responsible for clearing vegetation within the right–of–way to minimize any potential 
disturbances to this site and another similar adjacent wetland (Wetland–35).  Wetland–35 also 
contains plant species preferred by bog turtles (e.g. tussock sedges) within its boundary.  A 
vegetation management suggestion would be to recommend any right–of–way work be done 
during the winter time at these two locations to minimize any potential wildlife disturbances. 
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Figure 9. Representative photographs of two palustrine forested wetlands located north of the Schuylkill 
River Valley Forge 9 May 2011.  Wetland – 20 is the upper photograph and Wetland – 21 is the lower 
picture.  
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Figure 10. View is of Wetland – 33 and the Sparganium/Typha community located there-in.  The 
photograph was taken 11 May 2011. 
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Discussion  
A wetlands, waterways, and boundary determination following the U.S Army Corps of 
Engineers (USACE) Interim Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual:  Eastern Mountains and Piedmont Region and the National Park Service 
D.O. #77.1 was performed at Valley Forge during the summer of 2011.  All of the lands within 
the legislative boundary of the park were investigated with the exception of any active inholdings 
or hazardous waste areas (see mapping exhibits Appendix D).  A total of 51 palustrine wetlands 
were identified, delineated, and mapped over the course of this investigation.  No new 
(unmapped) waterways (riverine habitats) were observed over the course of this investigation 
though in some cases drainage swales were mapped to show connectivity between a wetland 
habitat and a water of the U.S./Commonwealth of PA.   

From the results of this work it is our opinion that all of these wetland habitats possess sufficient 
hydrophytic, hydrologic, and soil characteristics to classify them as wetland sites based on the 
Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual:  Eastern 
Mountains and Piedmont Region and meet the D.O. #77.1 criteria for wetland status as well.  
Additionally, due to either a direct surface water connection or their presence within the 100–
year floodplain of a water of the U.S. all of these wetland systems are subject to Section 404 of 
the federal Clean Water Act (1977) and D.O. #77.1 of the National Park Service.  The 
Commonwealth of Pennsylvania would also claim jurisdiction of these habitats under PA Code 
Title 25, Chapter 105 and several of these wetland habitats would receive additional protection at 
the state level based on their exceptional value status (see Appendix B). 

A detailed vegetative assessment for each of the identified and mapped wetland habitats goes 
beyond the scope of this study.  However, the following list provides some general observations 
of identified threats/stressors to wetlands which we believe present ideal candidates for 
restoration/interpretation projects within the park beyond those previously covered in this report: 

1. The Exceptional Value wetland habitats located on Mount Misery in the South 11 
mapping quadrant have little to no understory/shrub layer vegetation.  These sites (like 
much of the park) have been adversely affected by excessive deer browse. The park is 
already taking steps to manage deer densities which should aid in the long term recovery 
of the vegetation communities, but Wetlands-2, 3, and 5 would also benefit from wetland 
shrub plantings to aid in the long term vegetation recovery process and limit any legacy 
impacts that decades of extensive deer browse may have had on the local seed bank. 

2. Wetland-6 located within the terraced floodplain of Valley Creek and just upstream of the 
covered bridge crossing of Valley Creek appears to be receiving sedimentation at its 
southern end originating from a culvert draining the adjacent roadway and hillside.  The 
wetland surface at the northern end of the site also appears to be eroding away into a deep 
drainage cut.  The sedimentation impacts at the southern end and the drainage cut at the 
northern end should be monitored as both processes appear to be having adverse impacts 
on the wetland habitat.  

3. Wetland-16 located on the opposite floodplain from Wetland-6 lies within an abandoned 
pasture.  Wetland-6 is bordered on the southern, eastern, and northern sides by cold 
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season pasture grasses and thus the entire bottom land area (wetland included) between 
the riparian corridor and 105 foot contour line would be an ideal place for a re-
vegetation/restoration project. 

4. Wetlands-43, 44, 45, 46, and 47 located within the park parade grounds display good 
herbaceous plant diversity and are situated in an area of the park conducive to public 
outreach and education.  Of the areas mentioned Wetlands-43 and 44 are the two habitats 
that are the most easily and safely accessed.  These areas offer opportunities for 
interpretation of groundwater processes, vegetation stratification along saturation 
gradients, and grassland/wetland management.  We recommend the park keep heavy 
equipment out of these areas and to discuss alternative means of maintaining the 
herbaceous plant communities apart from mowing operations. 

5. Wetland-39 is located within an area that appeared to be an abandoned plant nursery.  
This wetland and the area surrounding it are dominated by invasive exotic plants – 
primarily multiflora rose.  The wetland itself is also filled with debris from the former 
land owner’s operation (see photograph of Wetland 39).  This site and the entire 
terrestrial community within this former private property would be another ideal location 
for a wetland and forest restoration project. 

6. Wetlands-25, 26, and 27 located along Walnut Hill Run in the North 5 mapping quadrant 
were new wetland finds for the park.  Like the forested wetland habitats of Mount 
Misery, Wetland 27 possesses little or no woody understory and has a high density of the 
exotic invasive grass M. vimineum.  Wetland 27 would provide the park with another 
excellent opportunity for wetland restoration and public interpretation.  

7. Located along the southern floodplain of the Schuylkill River, Wetland-50 provides the 
park with another opportunity for restoration.  The eastern portions of the wetland contain 
a very diverse array of native sedges and forbs interspersed with some exotic species.  
However, the western end of the wetland nearest the river is dominated by a monotypic 
stand of Polygonum cuspidatum.  An ideal restoration project would be to eliminate the 
P. cuspidatum and restore the western end of the wetland with native plantings. 

This report has been prepared in accordance with generally accepted wetland investigation 
practices outlined by the U.S. Environmental Protection Agency and the U.S. Army Corps of 
Engineers.  The vegetation zone delineations are based upon our identification of plant species 
present at the time of our field examination, therefore, seasonal variation in the type and 
composition of plant species, in particular non–persistent herbaceous plants, is to be expected.  
Hydrology observations portray conditions present at the time of the field study and depend upon 
the time of year and amount of prior precipitation when obtained.  We have provided 
representative photographs of each wetland identified in the report (Appendix B) in an effort to 
provide a reader with a better idea of the prevailing site conditions present at the time of this 
investigation. 
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Appendix A: Wetland Data Sheets  
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Appendix B: Representative Photographs 

 

 

Representative photographs of Wetland – 1 (upper picture) and Wetland – 2 (lower picture) taken 2 May 
2011, views are southeast.  (Taken by P. Sharpe)
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Representative photographs of Wetland – 3 (upper picture) and Wetland – 4 (lower picture) taken 2 and 3 
May 2011, views are southeast.  (Taken by P. Sharpe) 
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Representative photographs of Wetland – 5 (upper picture) and Wetland – 6 (lower picture) taken 3 May 
2011, views are South and North respectively (Taken by P. Sharpe) 



 

272 
 

 

 

Representative photographs of Wetland – 7 (upper picture) and Wetland – 8 (lower picture) taken 4 May 
2011, views are Northwest.  (Taken by P. Sharpe) 
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Representative photographs of Wetland – 9 (upper picture) and Wetland – 10 (lower picture) taken 4 May 
2011, views are South and North respectively  (Taken by P. Sharpe) 
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Representative photographs of Wetland – 11 (upper picture) and Wetland – 12 (lower picture) taken 4 
May 2011, views are East and South respectively  (Taken by P. Sharpe)
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Representative photographs of Wetland – 13 (upper picture) and Wetland – 14 (lower picture) taken 5 
May 2011, views are Northwest (Taken by P. Sharpe) 
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Representative photographs of Wetland – 15 (upper picture) and Wetland – 16 (lower picture) taken 5 
May 2011, views are Northeast (Taken by P. Sharpe) 
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Representative photographs of Wetland – 17 (upper picture) and Wetland – 18 (lower picture) taken 6 
May 2011, views are Northwest and Southwest respectively (Taken by P. Sharpe) 
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Representative photographs of Wetland – 19 (upper picture) and Wetland – 20 (lower picture) taken 6 
May 2011, views are Southeast and Southwest respectively (Taken by P. Sharpe) 
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Representative photographs of Wetland – 21 (upper picture) and Wetland – 22 (lower picture) taken 9-10 
May 2011, views are Northwest (Taken by P. Sharpe)  
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Representative photographs of Wetland – 23 (upper picture) and Wetland – 24 (lower picture) taken 10 
May 2011, views are Southeast and Southwest respectively (Taken by P. Sharpe) 
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Representative photographs of Wetland – 25 (upper picture) and Wetland – 26 (lower picture) taken 10 
May 2011, views are Southeast and South respectively (Taken by P. Sharpe) 
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Representative photographs of Wetland – 27 (upper picture) and Wetland – 28 (lower picture) taken 11 
May 2011, views are East and North respectively (Taken by A. Rhue) 
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Representative photographs of Wetland – 29 (upper picture) and Wetland – 30 (lower picture) taken 11 
May 2011, views are Southwest and North respectively (Taken by P. Sharpe) 
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Representative photographs of Wetland – 31 (upper picture) and Wetland – 32 (lower picture) taken 11 
May 2011, views are Southwest and Northwest respectively (Taken by A. Rhue) 
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Representative photographs of Wetland – 33 (upper picture) and Wetland – 34 (lower picture) taken 12 
May 2011, views are West and Northeast respectively (Taken by A. Schreffler) 
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Representative photographs of Wetland – 35 (upper picture) and Wetland – 36 (lower picture) taken 12 
May 2011, views are Northwest and North respectively (Taken by A. Schreffler) 
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Representative photographs of Wetland – 37 (upper picture) and Wetland – 38 (lower picture) taken 12 
May 2011, views are West (Taken by A. Schreffler and P. Sharpe)  



 

288 
 

 

 

Representative photographs of Wetland – 39 (upper picture) and Wetland – 40 (lower picture) taken 13 
May 2011, views are North (Taken by A. Schreffler) 
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Representative photographs of Wetland – 41 (upper picture) and Wetland – 42 (lower picture) taken 13 
May 2011, views are Northwest and Southwest respectively (Taken by A. Schreffler) 



 

290 
 

 

 

Representative photographs of Wetland – 43 (upper picture) and Wetland – 44 (lower picture) taken 13 
May 2011, views are Northeast and South respectively (Taken by P. Sharpe) 
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Representative photographs of Wetland – 45 (upper picture) and Wetland – 46 (lower picture) taken 27 
July 2011, views are Southwest and Southeast respectively (Taken by C. Chidester) 
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Representative photographs of Wetland – 47 (upper picture) and Wetland – 48 (lower picture) taken 27 
July 2011, views are Southwest and West respectively (Taken by C. Chidester) 



 

293 
 

 

 

Representative photographs of Wetland – 49 (upper picture) and Wetland – 50 (lower picture) taken 28 
July 2011, views are West and Northwest respectively (Taken by C. Chidester) 
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Representative photographs of Wetland – 51 (lower picture) taken 28 July 2011, views are West and 
Northwest respectively (Taken by C. Chidester) 
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Appendix C: Mapping Exhibits 
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Appendix D: Wetland Resource Brief 
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