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Executive Summary

The National Park Service (NPS) at the Chesapeake and Ohio (C&O) Canal National Historical Park (NHP) is located along the Potomac River in Washington County, Maryland.  At this site, the NPS is proposing to enhance the visitor experience at Hancock, Maryland.  This would enable the park to better interpret the canal through interpretive programs and historic preservation of original canal structures.  The project area begins at park Mile 122.12 and ends at park Mile 124.59.  This area includes Locks 51 and 52, the Bowles (Little) Farm, the Tonoloway Aqueduct, canal prism, canal boat basin, Little Tonoloway Picnic Area, as well as the Little Tonoloway Boat Ramp.  

From 20 through 22 July 2010, EA Engineering, Science, and Technology, Inc. (EA) delineated all natural and artificial wetlands in the project area according to the guidance in NPS DO #77-1 without regard to regulatory jurisdiction. Wetlands were identified in accordance with the 1987 Corps of Engineers Wetland Delineation Manual (USACE 1987) and in conjunction with USFWS’s Classification of Wetlands and Deepwater Habitats of the United States (Report FWS/OBS-79/31); (Cowardin et al. 1979).  The area that was surveyed for wetlands included the canal prism on both sides of the canal from park Mile 122.12 to 124.59 (approximately a 100 ft wide corridor) which included: the shoreline of the Potomac River, the Tonoloway Boat Ramp and Picnic Area east to the Old 522 Bridge, and the canal prism on both sides of the canal from Lock 51 east to Culvert 174. A total of 11 wetlands and/or stream channels (wetlands A through L) were identified and flagged during the survey.  In general, wetlands at the site are located along the Potomac River, along tributaries to the Potomac River, and within the historic C&O Canal; two small stream channels were also mapped that did not have associated wetlands beyond the channels.  The majority of the wetlands at the site are forested wetlands with a mature tree canopy. A terrestrial plant survey was conducted within this same project area in June 2010.  It is noteworthy to mention that during the June 2010 plant survey and July 2010 wetland survey, a total of 8 wood turtles were observed in wetland areas mapped within the historic C&O Canal.   The wood turtle is listed by Maryland Department of Natural Resources (MDNR) Natural Heritage as a G4/S4 species, or apparently secure in Maryland.  This July 2010 wetland survey mapped a total of 6.6 acres of wetlands within the study area.
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Wetland Delineation Report		September 2010
C&O Canal National Historical Park		Hancock, MD



1. INTRODUCTION

The National Park Service (NPS) at the Chesapeake and Ohio (C&O) Canal National Historical Park (NHP) located along the Potomac River in Washington County, Maryland, approximately 80 miles northwest of Washington, D.C. (Figure 1, Appendix A), is considering the development and reconstruction of several structures within the park including an aqueduct, canal locks, and outbuildings, in addition to rehabilitating and rewatering the canal prism from park Mile 122.12 to 124.59.  The project area is roughly 84 acres and follows the C&O Canal for approximately 2.5 miles.  It is predominantly forested, bordered to the north by the town of Hancock and Main Street and to the south by the Potomac River (Figure 2, Appendix A).

To comply with Executive Order (EO) 11990 within the context of the agency’s mission, the NPS has developed a set of policies and procedures found in Director’s Order #77-1: Wetland Protection (DO #77-1; NPS 2008) and Procedural Manual #77-1: Wetland Protection.  These policies and procedures emphasize: 1) exploring all practical alternatives to building on, or otherwise adversely affecting, wetlands; 2) reducing impacts to wetlands whenever possible; and 3) providing direct compensation for any unavoidable wetland impacts by restoring degraded or destroyed wetlands on other NPS properties.  If a Preferred Alternative will have adverse impacts on wetlands, a Statement of Findings (SOF) must be prepared that documents the above steps and presents the rationale for choosing an alternative that will have adverse impacts on wetlands.  Therefore, in accordance with EO 11990 and DO #77-1, the NPS is required to perform and provide a delineation and review of the project area’s wetlands and/or “waters of the United States.”  EA has been tasked with this review and delineation.

The wetland delineation was performed by Sarah Koser (over eight years of experience in conducting wetland delineations), Thomas King (over five years of experience in conducting wetland delineations), and Michelle Harden (over five years of experience in conducting wetland delineations), who have all received a certificate of training from a recognized wetland delineation training provider.  

2. RESEARCH OF AVAILABLE DOCUMENTS

2.1      Background Information

At the time of EA’s environmental review, the area of review consisted of approximately 84 acres of land, roughly 2.5 miles long and 600 feet across at its widest reach, located on the northern bank of the Potomac River.  The area of review contains forested portions, mowed and overgrown stretches of dewatered canal, and developed areas with impervious surfaces.  The majority of the developed area is located in the eastern portion of the area of review, represented by the C&O Canal NHP visitor facilities.  Some development also occurs in the western portion of the area of review near the town of Hancock.  The western segment of the area of review and the C&O Canal NHP visitor facilities can be accessed from Maryland Route 144. The approximate latitude/longitude of the area of review is 39o41’46” N and 078o09’37” W, respectively. 

EA used data layers provided by NPS to create maps of the project area, including the aerial photograph, project boundary, canal area, towpath, historic features, and mile markers/posts.  EA personnel utilized these data layers and maps as a guide for the wetland delineation field effort.  
[bookmark: _Toc153257823][bookmark: _Toc119141327][bookmark: _Toc267318143]2.2	United States Geological Survey Topographic Maps

The United States Geological Survey (USGS) Topographic Map for the area, Hancock Quadrangle (Figure 3, Appendix A), was also used as a reference to identify possible wetland and waterways on the property.  Topographic maps identify elevations, forested areas, streams, ponds, roads and structures.  The USGS Map identifies buildings within the eastern and western areas of review and unimproved road in the eastern area of review, in the location of the park visitor center.  The eastern area contains Tolonoway Creek and an unnamed tributary to the Potomac River; the central area contains three unnamed tributaries to the Potomac River.  The Upper Potomac River and all of its tributaries are listed in the Code of Maryland Regulations (COMAR) stream use classification index as USE I-P (Water Contact Recreation, and Protection of Aquatic Life) unless otherwise stated.  Furthermore, Tonoloway Creek and its tributaries are identified as USE IV-P (Recreational Trout Waters and Public Water Supply).
[bookmark: _Toc153257824][bookmark: _Toc119141328][bookmark: _Toc267318144]2.3	Soil Survey Information

The online National Resource Conservation Service’s (NRCS) Web Soil Survey for Washington County was reviewed for the project area (Figure 4, Appendix A).  The Soil Survey identifies five (5) soil series within the area of review (Table 1).  According to the NRCS, four soil types exist in the vicinity of the project area that are listed as hydric and include the following: Atkins silt loam, Bigpool silt loam, Philo gravelly sandy loam, and Pope gravelly loam. Atkins silt loam is commonly found within floodplain areas, while Bigpool silt loam, Philo gravelly sandy loam, and Pope gravelly loam are commonly found in depressions (USDA NRCS 2010). Mononghela silt loam is also found in the project area, but is not characterized as a hydric soil (USDA NRCS 2010).



Table 1.  Mapped Soil Types

	Soil Series
	Symbol
	Drainage Class
	Hydric Soil?

	Atkins silt loam
	At
	Poorly drained
	Yes

	[bookmark: _Toc267318145]Bigpool silt loam
	Bp
	Moderately Well Drained
	Yes

	[bookmark: _Toc267318146]Mononghela silt loam, 8 to 15 percent slopes
	MgC
	Moderately Well Drained
	No

	[bookmark: _Toc267318147]Philo gravelly sandy loam
	Ph
	Moderately Well Drained
	Yes

	Pope gravelly loam
	Po
	Well drained
	Yes


Source: USDA NRCS 2010
[bookmark: _Toc267318148]2.4	National Wetland Inventory Maps

EA’s environmental scientists reviewed wetland data from the United States Fish and Wildlife (USFWS) Service’s National Wetlands Inventory (NWI) Internet website (USFWS 2010). The NWI maps (Figure 5, Appendix A) identify three (3) NWI wetlands within the northeastern area of review, not within the project area.  The Potomac River is also shown as a wetland, but is also outside of the project area.  In the vicinity of Hancock, MD, the Cowardin Classification for the Potomac River is a riverine, unknown perennial, unconsolidated bottom, permanently flooded (R5UBH) wetland.

3.0	METHODOLOGY

EA Engineering delineated all natural and artificial wetlands in the project area according to the guidance in NPS DO #77-1 without regard to regulatory jurisdiction. Wetlands were identified in accordance with the 1987 Corps of Engineers Wetland Delineation Manual (USACE 1987) and in conjunction with USFWS’s "Classification of Wetlands and Deepwater Habitats of the United States" (Report FWS/OBS-79/31); (Cowardin et al. 1979).  The project area is located in Hancock, MD, which is considered the Eastern Mountains and Piedmont region by the USACE and therefore the Regional Supplement to the USACE Delineation Manual in this area is not expected until November 2010.

For the NPS, any area that is classified as a wetland according to the USFWS’ Classification of Wetlands and Deepwater Habitats of the United States (Report FWS/OBS-79/31); (Cowardin et al. 1979) is subject to NPS DO #77-1: Wetland Protection (Deepwater habitats are not subject to DO #77-1). Under the Cowardin definition, a wetland must have one or more of the following three attributes:

1. At least periodically, the land supports predominantly hydrophytes (wetland vegetation);
2. The substrate is predominantly undrained hydric soil; or
3. The substrate is non-soil and is saturated with water or covered by shallow water at some time during the growing season of each year.  

The Cowardin wetland definition encompasses more aquatic habitat types than the definition and delineation manual used by the Corps of Engineers for identifying wetlands subject to Section 404 of the Clean Water Act.  The 1987 Corps of Engineers Wetland Delineation Manual requires that all three of the parameters listed above (hydrophytic vegetation, hydric soil, wetland hydrology) be present in order for an area to be considered a wetland.  The Cowardin wetland definition includes such wetlands, but also adds some areas that, though lacking vegetation and/or soils due to natural physical or chemical factors such as wave action or high salinity, are still saturated or shallow inundated environments that support aquatic life (e.g., unvegetated stream shallows, mudflats, rocky shores).  

3.1	Hydrophytic Vegetation

The hydrophytic vegetation criterion involves identifying hydrophytic plant species that are adapted to living in areas where the soil saturation and/or inundation is of sufficient duration during the growing season to influence the plant community composition.  Common wetland plant species have been categorized by the USFWS in the National List of Plant Species That Occur in Wetlands: Northeast-Region 1.  Each plant is classified into one of five categories as follows:

· Obligate (OBL) = Greater than 99 percent estimated probability of occurring in wetlands.
· Facultative Wetland (FACW) = 67 to 99 percent estimated probability of occurring in wetlands.
· Facultative (FAC) = 34 to 66 percent estimated probability of occurring in wetlands.
· Facultative Upland (FACU) = 1 to 33 percent estimated probability of occurring wetlands.
· Upland (UPL) = less than 1 percent estimated probability of occurring in wetlands.

Some plants have an indicator status that has been modified by (+) or (-) to further indicate at which end of the probability range that plant occurs.  For instance, an indicator status of FACW- describes a plant that is likely to occur in a wetland with closer to 67% probability, rather than 99%.  For vegetation within an area to be determined hydrophytic in accordance with the 1987 Corps of Engineers Wetland Delineation Manual, the majority (>50%) of the group of dominant plant species within a wetland must have an indicator status of FAC or wetter, excluding those plants with an indicator status of FAC-.

3.2	Hydric Soils

Hydric soils are soils that are saturated, ponded, or flooded long enough during the growing season to develop anaerobic conditions in the upper part (usually considered the root zone of plants.  The prolonged presence of water results in the chemical reduction of elements, particularly iron and manganese.  Reduced soils often exhibit a gray (or “gleyed”) color which reflects either the leaching of elements or the presence of reduced elements (again, generally iron and manganese).  

Hydric soils are often characterized by bright mottles, sometimes called redoximorphic features.  Mottles are an indication of incomplete saturation.  They typically represent isolated pockets where elements (mainly iron) are still oxidized.  Another feature of hydric soils is a low matrix chroma in the diagnostic zone, defined as either immediately below the A horizon, or 10 inches from the surface (whichever is shallower).  For mineral hydric soils, the diagnostic zone must have a matrix chroma of 2 or less (for soils with mottles), or a matrix chroma of 1 or less (for soils without mottles).  To make this determination, soil cores are collected in the field in suspected wetland areas and the soil chroma are compared to a Munsell Soil Color Chart.  Other examples of field indicators for hydric soils include high organic content, histic epipedons, concretions, and/or a sulfidic odor.  

3.3	Wetland Hydrology

Wetland hydrology supplies the moisture required to support wetland vegetation and also creates the conditions necessary for the formation of hydric soils.  Primary indicators of wetland hydrology include but are not limited to observed inundation or saturation, watermarks, drift deposits, sediment deposits, and water stained leaves.  Secondary indicators of wetland hydrology include but are not limited to drainage patterns, soil cracks, moss-trimmed trees, crayfish burrows, and the FAC-Neutral test.  The FAC-Neutral test involves comparing the number of OBL and FACW plant species to the number of FACU and UPL plant species, with FAC species being neutral.  If 50% or more of the plant species are OBL or FACW, the FAC-Neutral test is considered a secondary indicator of wetland hydrology.  An area must contain at least one primary indicator or two secondary indicators of wetland hydrology in order for the criteria of wetland hydrology to be met.

3.4 Field Data Collection

Locations for collection of data were established onsite to evaluate the presence or absence of wetlands and to demonstrate the typical characteristics of uplands and wetlands along the line of delineation.  In areas where hydrologic indicators were observed with hydrophytic vegetation, EA personnel augured test pits in the ground to a depth of approximately 18 in. or more to observe soil conditions and to classify the soil as either hydric or non-hydric.  Surrounding vegetative species and hydrologic indicators were also observed at the sample locations.  EA’s field delineation of wetlands consisted of identifying the limits of the wetlands with pink and black flagging, which was numbered sequentially and recorded using a GPS unit with sub-meter accuracy.  The flag locations were used to create polygons of wetland areas and these wetland boundaries are depicted in the Wetland Delineation Plans included in Appendix E of this report. Wetland Determination Data Forms were completed for the areas of data collection within the wetland areas, as well as associated upland areas, to support the delineation in the field. These forms are included in Appendix B of this report.  In addition to the Wetland Determination Data Forms, EA personnel also completed a Function and Values Assessment along with associated data forms, which are included in Appendix C.  Photographs of the wetlands identified onsite were taken and included in Appendix D of this report.

4.0	RESULTS OF SURVEY

From 20 July through 22 July 2010, EA personnel conducted an onsite review of the project site for the presence of wetlands defined by NPS from park Mile 122.12 to 124.59 (Figure 6, Appendix A).  The project area is roughly 84 acres and follows the C&O Canal for approximately 2.5 miles.  The area that was surveyed for wetlands included the canal prism on both sides of the canal from park Mile 122.12 to 124.59 (approximately a 100 ft wide corridor); the shoreline of the Potomac River, the Tonoloway Boat Ramp and Picnic Area east to the Old 522 Bridge, and the canal prism on both sides of the canal from Lock 51 east to Culvert 174.  A total of 11 wetlands (wetlands A through L) were identified and flagged and are described in the following sections.  

4.1	Wetlands Identified

Wetland A - Wetland A is a mosaic system of narrow wetlands located along the shoreline of the Potomac River from the Tonoloway Boat Ramp at the western-most portion of the project area to Lock 51, the eastern-most portion of the project area along the Potomac River. This wetland was identified as a rocky shoreline consisting of pockets of forested and emergent wetlands located above the ordinary high water mark (OHWM) of the Potomac River and is classified as a palustrine, forested, broad-leaved deciduous/palustrine, emergent, persistent (PFO1/PEM1) wetland.  The source of hydrology for Wetland A appeared to be water level fluctuations of the Potomac River.  Four datasheets (A-1, A-2, A-3, and A-4) and soils samples (A-SS1, A-SS2, A-SS, and A-SS4) were recorded for Wetland A and detailed results are discussed in the paragraphs that follow.

Wetland A consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of silver maple (Acer saccharinum), boxelder (Acer negundo), and sycamore (Platanus occidentalis) along a narrow portion of the shoreline of the Potomac River; understory herbaceous areas were dominated by smallspike false nettle (Boehmeria cylindrica).  Small pockets of herbaceous wetland areas also exist within Wetland A where suitable substrate accumulates, thus supporting hydrophytic vegetation such as lizard’s tail (Saururus cernuus), water willow (Justicia americana), and common three-square sedge (Scirpus americanus). In the immediate shoreline areas of shallow water (beyond project area), three species of submerged aquatic vegetation (SAV) were also observed and included: hydrilla (Hydrilla verticillata), wild celery (Vallisneria americana), and water stargrass (Heterantha dubia). In general, the soil matrix within the wetland area had a chroma value of 2 or less with mottling of the matrix.  The soils within Wetland A are listed on both the National and local hydric soils list by USDA.  At least two of the following wetland hydrology indicators were observed in the four areas sampled within Wetland A: inundation, saturation in the upper 12 in., water marks, drift lines, sediment deposits, and drainage patterns.  

This narrow, shoreline wetland along the Potomac River extended from the OHWM inland to the high water mark of the River.  Beyond the high water mark, the riparian area had extremely steep topography (in some areas a 90 degree incline) that could not support hydrophytic vegetation species due to lack of hydrology.  It was not uncommon to observe a high bank of five to 20 or more feet above the Potomac River in the areas adjacent to Wetland A.

Within the areas outside of the wetland boundaries (EA’s wetland scientists recorded three upland datasheets (Up A-1, Up A-2, and Up A-3) and observed both non-hydrophytic and hydrophytic vegetation species, including boxelder, slippery elm (Ulmus rubra), spicebush (Lindera benzoin), wingstem (Verbesina alternifolia), ground ivy (Glechoma hederacea), and Japanese honeysuckle (Lonicera japonica).  No evidence of wetland hydrology was observed in the upland areas during the site visit.  

Wetland B - Wetland B is a small, forested wetland (PFO1) with an herbaceous understory that exists as a depressional area between the canal and the Potomac River; a small drainage swale connects Wetland B to the Potomac River.  The source of hydrology for Wetland B appeared to be runoff from the nearby parking lot and towpath and potentially from groundwater as well.  One datasheet and soil sample (B-SS1) was recorded for Wetland B and detailed results are discussed in the paragraphs that follow.

Wetland B consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of silver maple, boxelder, and sycamore; the shrub layer was dominated by spicebush, the vine layer was dominated by Japanese honeysuckle, and the herbaceous understory was dominated by jewelweed (Impatiens capensis) and moneywort (Lysimachia nummularia).  The soil matrix within the wetland area had a chroma value of 1 but no mottling of the matrix.  The soils within Wetland B are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland B: saturation in the upper 12 in., drainage patterns, and oxidized root channels in the upper 12 in.  

Wetland C - Wetland C is a small, forested wetland (PFO1) with an herbaceous understory that exists as a depressional area beyond the shoreline of the River but within the riparian/floodplain area of the Potomac River; a small drainage swale connects Wetland C to the Potomac River.  The source of hydrology for Wetland C appeared to be from both runoff and groundwater.  During the field review ground water was observed seeping out of the river bank of the Potomac River directly below Wetland C.  Only a small portion of this wetland was identified to contain hydric soils.  One datasheet and soil sample (C-SS1) was recorded for Wetland C and detailed results are discussed in the paragraphs that follow.

Wetland C consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of boxelder and silver maple; the herbaceous understory was dominated by Japanese knotweed (Polygonum cuspidatum), jewelweed, wingstem, silver maple and Japanese stiltgrass (Microstegium vimineum).  The soil matrix within the center of the wetland area had a chroma value of 2 or less with mottles.  The soils within Wetland C are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland C: saturation in the upper 12 in., inundation, drainage patterns, and oxidized root channels in the upper 12 in.  

Wetland D - Wetland D is a very narrow, forested wetland (PFO1) with an herbaceous understory that exists as a depressional area beyond the shoreline of the River but within the riparian/floodplain area of the Potomac River; a small drainage swale connects Wetland D to an unnamed tributary to the Potomac River.  The source of hydrology for Wetland D appeared to be from both runoff and groundwater.  One datasheet and soil sample (D-SS1) was recorded for Wetland D and detailed results are discussed in the paragraphs that follow.

Wetland D consisted of some hydrophytic vegetation (exactly 50 percent, not greater than 50 percent) with an overstory dominated by mature specimens of boxelder;  and herbaceous species in the understory consisting of Japanese knotweed, dames violet (Hesperis matronalis), ground ivy, garlic mustard (Alliaria petiolata), and Japanese stiltgrass.  The soil matrix within the wetland area had a chroma value of 3 and was therefore not considered hydric soils even though the soils within Wetland D are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland D: water marks, drift lines, and drainage patterns.  Due to the lack of dominant hydrophytic vegetation and hydric soils, this wetland was not considered a wetland based on the USACE 87 Manual.  Because of the presence of hydrology, sporadic wetland vegetation, and a defined connection to a nearby stream channel, this area was identified as a NPS wetland.

Wetland E - Wetland E is a narrow, forested wetland (PFO1) with an understory that is herbaceous in some areas and bare in other areas within the historic C&O Canal.  This area has been historically disturbed due to the excavation and construction of the C&O Canal. Although this disturbance occurred in the 1830s, the canal has generally been left fallow since 1924.  Therefore, this area is an atypical situation and would be classified as a large, intentional artificial wetland or "reservoir" (five acres or larger) by DO 77-1 (NPS 2008). One datasheet and soil sample (E-SS1) was recorded for Wetland E and detailed results are discussed in the paragraphs that follow.

Wetland E consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of boxelder and slippery elm; the vine layer was dominated by riverbank grape (Vitis riparia) and the herbaceous layer was dominated by Japanese knotweed, moneywort, fox sedge (Carex vulpinoidea), lizard’s tail, and awlfruit sedge (Carex stipata).  The soil matrix within the wetland area had a chroma value of 2 or less with mottles in most areas and was therefore considered as having hydric soils. The soils within Wetland E are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland E: water marks, drift lines, and drainage patterns.  Although standing water was not observed in the canal during the July 2010 wetland delineation, standing water was observed in the canal during the spring terrestrial plant survey that was conducted in early June 2010.  Noteworthy observations at Wetland E included two wood turtles (Clemmys insculpta) observed within the canal during the July 2010 wetland delineation and three wood turtles observed within the canal during the June 2010 terrestrial plant survey. 

System F – System F consists of a perennial stream channel (riverine, lower perennial, stream bed, sand/mud, R2SB4/5) identified as Tonoloway Creek from the Potomac River and inland until outside of the project area.  This system was identified as a stream channel only with no wetlands identified above the OHWM of the stream.  No datasheets were collected for System F because this area was identified as a stream channel only with no wetlands within the project area.  However, and upland datasheet (Up F) was recorded outside of the stream channel.  Although the area where the datasheet was recorded did support hydrophytic vegetation, the area did not support hydric soils and no evidence of hydrology was recorded.

Wetland G - Wetland G is a narrow, forested wetland (PFO1) with an understory that is herbaceous in some areas and bare in other areas within the historic C&O Canal.  Similar to Wetland E, this area has been historically disturbed due to the excavation and construction of the C&O Canal. Although this disturbance occurred in the 1830s, the canal has generally been left fallow since 1924.  Therefore, this area is an atypical situation and would be classified as a large, intentional artificial wetland or "reservoir" (five acres or larger) by DO 77-1 (NPS 2008). One datasheet and soil sample (G-SS1) was recorded for Wetland G and detailed results are discussed in the paragraphs that follow.

Wetland G consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of boxelder and slippery elm; the vine layer was dominated by riverbank grape and the herbaceous layer was dominated by clearweed (Pilea pumila), false nettle, nodding smartweed (Polygonum lapathifolium), lady’s thumb (Polygonum persicaria) and the following sedge species: Carex vulpinoidea, Carex intumescens, and Carex rosea. The soil matrix within the wetland area had a chroma value of less than 2 in most areas with mottling present and was therefore considered hydric soils. The soils within Wetland G are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland G: water marks, drift lines, and drainage patterns.  Although standing water was not observed in the canal during the July 2010 wetland delineation, standing water was observed in the canal during the spring terrestrial plant survey that was conducted in early June 2010.  The western portion of Wetland G ends at culvert 3; beyond this area there is no evidence of hydrology or hydric soils.  Noteworthy observations at Wetland E included two wood turtles observed within the canal during the July 2010 wetland delineation and three wood turtles observed within the canal during the June 2010 terrestrial plant survey. 

An ephemeral drainage channel enters the canal within Wetland G; this drainage channel has a 28” corrugated metal pipe with a deep scour hole.  The drainage in this channel is runoff during storm events from the nearby highway (Rt 144, Main Street).  This channel is located from the highway to the confluence with the canal and could be a possible restoration or mitigation opportunity (between GPS points restore-1 and restore-2 in Plan 2 and Plan 3 of Appendix E). 

Wetland H - Wetland H is a small, isolated forested wetland (PFO1) with an herbaceous understory that exists as a depressional area beyond the canal and near the southwestern portion of the maintenance area.  The source of hydrology for Wetland H appeared to be runoff from the impervious surfaces at the maintenance area and parking lot.  One datasheet and soil sample (H-SS1) were recorded for Wetland H and detailed results are discussed in the paragraphs that follow.

Wetland H consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of boxelder, green ash (Fraxinus pennsylvanica), and slippery elm; the vine layer was dominated by poison ivy (Toxicodendron radicans), the shrub layer was dominated by spicebush, and the herbaceous layer was dominated by Japanese stiltgrass. The soil matrix within the wetland area had a chroma value of less than 2 in most areas with mottling present and was therefore considered hydric soils. The soils within Wetland H are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland H: saturation in the upper 12 in., water marks, drainage patterns, and water stained leaves.  

System I – System I is a narrow intermittent stream channel (riverine, intermittent, stream bed, sand/mud, R4SB4/5) with a forested overstory (beyond the stream channel) that is an unnamed tributary to the Potomac River.  System I exists from culvert 174 and the weir structure to the confluence with the Potomac River at the easternmost portion of the project area.  The source of hydrology for Wetland I appeared to be runoff during storm events from the nearby highway (Rt 144, Main Street).  This channel is located from the highway to the confluence with the Potomac River and could be a possible restoration or mitigation opportunity.  No datasheets were collected for System I because this area was identified as a stream channel only with no wetlands within the project area.

Wetland J - Wetland J is a narrow, forested wetland (PFO1) with an understory that is herbaceous in some areas and bare in other areas within the historic C&O Canal.  Similar to Wetlands E and G, this area has been historically disturbed due to the excavation and construction of the C&O Canal. Although this disturbance occurred in the 1830s, the canal has generally been left fallow since 1924.  Therefore, this area is an atypical situation and would be classified as a large, intentional artificial wetland or "reservoir" (five acres or larger) by DO 77-1 (NPS 2008). One datasheet and soil sample (J-SS1) was recorded for Wetland J and detailed results are discussed in the paragraphs that follow.

Wetland J consisted of a predominantly hydrophytic vegetation overstory dominated by mature specimens of boxelder; numerous silver maple seedlings dominated the understory; the shrub layer was dominated by spicebush and the herbaceous layer was dominated by clearweed and lizard’s tail. The soil matrix within the wetland area had a chroma value of 1 deeper than 6 in with mottling present; reducing conditions and concretions were also observed and the soil was therefore considered hydric. The soils within Wetland J are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland J: saturation in the upper 12 in., water marks, sediment deposits, drainage patterns, oxidized root channels in the upper 12 in. and water stained leaves.  Although standing water was not observed in the canal during the July 2010 wetland delineation, standing water (between 6 in to 12 in deep) was observed in the canal during the spring terrestrial plant survey that was conducted in early June 2010.  The western portion of Wetland J ends at the mowed/maintained area of the canal and the eastern portion ends at culvert 174; beyond this area is outside of the project boundary.  

Within the areas outside of the wetland boundaries, EA’s wetland scientists recorded and upland datasheet (Upland J) and observed predominantly non-hydrophytic vegetation species, including ground ivy, yellow sweet clover (Melilotus officinalis), white clover (Trifolium repens), plantain species (Plantago sp.), pea species (Lathyrus sp.), and Japanese stiltgrass. No evidence of wetland hydrology were observed in the upland areas during the site visit, although the soil sample did have a chroma value of 2 in some locations and other areas the soil chroma had a value of 3.  

Wetland K - Wetland K is a narrow, forested wetland (PFO1) with an understory that is herbaceous that receives runoff from the nearby roadways and drains westward into the Tonoloway Creek.  Although datasheets and a soil sample were collected for Wetland K, this wetland is outside of the study area and is not discussed further in this document.

Wetland L - Wetland L is a small, narrow, palustrine, emergent, persistent/nonpersistent wetland (PEM1/2) along the eastern shoreline of the Tonoloway Creek.  This wetland exists as a pocket along the steep shoreline of the creek due to groundwater seepage from and down the banks, which supports both hydrophytic vegetation and hydric soils.  One datasheet and soil sample (L-SS1) was recorded for Wetland L and detailed results are discussed in the paragraphs that follow.

Wetland L consisted of a hydrophytic vegetation dominated by pink knotweed (Polygonum pensylvanicum), clearweed, false nettle, and moneywort.  The soil matrix within the wetland area had a chroma value of 3 but with distinct and prominent mottling present.  The soil sample in this wetland also contained reducing conditions and manganese concretions and was therefore considered hydric soil. The soils within Wetland L are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland L: groundwater seeping from banks, saturated in the upper 12 in., and free water observed in the soil pit.



Table 2 - Delineated Features Identified

	Delineated Feature
	Resource/Cowardin Classification
	Acres

	Wetland A
	Perennial stream shoreline with emergent/forested wetlands (PFO1/PEM1)
	1.75

	Wetland B
	Forested wetland (PFO1)
	0.08

	Wetland C
	Forested wetland (PFO1)
	0.03

	Wetland D
	Forested Wetland (PFO1)*
	0.04

	Wetland E
	Forested Wetland (PFO1)** 
	1.91

	Wetland F
	Perennial stream channel 
	0.07 

	Wetland G
	Forested wetland (PFO1)**
	1.14

	Wetland H
	Forested wetland (PFO1)
	0.04

	Wetland I
	Intermittent stream channel
	0.04

	Wetland J
	Forested wetland (PFO1)**
	1.44

	Wetland K
	Forested wetland (PFO1)
	N/A - Outside of Project Area

	Wetland L
	Emergent wetland (PEM1/2)
	0.04

	TOTAL WETLANDS MAPPED IN PROJECT AREA
	6.6


*NPS Wetland Only
**C&O Canal – Portions of Canal not considered USACE wetlands

4.2	Wetland Functions and Values

Wetlands serve a wide range of ecological functions.  They are valuable as holding areas for rising floodwaters.  Wetland vegetation reduces floodwater velocity and depletes its destructive energy, thereby protecting mainland and upland areas.  Wetland vegetation also forms buffers against erosion by absorbing current and storm energy, stabilizing substrates, and trapping sediments.  Filtration of sediments, nutrients, pollutants, and toxic substances has the added advantage of improving water quality.  

Wetland functions are physical, chemical, and biological processes or attributes of wetlands that are vital to the integrity of a wetland system, while wetland values are attributes not necessarily important to the integrity of a wetland system but perceived as valuable to society.  In addition to the standard wetland delineation methods, EA personnel performed a Function and Value Assessment of the wetlands delineated within the study area.  EA utilized the methodology from the New England District of the USACE for Wetland Functions and Values: A Descriptive Approach.  A brief description of the common function and values assessed with this method is provided below:

· Groundwater recharge/discharge — The potential for the wetland to contribute water to an aquifer or potential for the wetland to serve as an area where groundwater can be discharged to the surface.

· Floodflow alteration (Storage & Desynchronization) — Effectiveness of the wetland in reducing flood damage by attenuation of floodwaters for prolonged periods following precipitation events.

· Fish and shellfish habitat — Effectiveness of seasonal or permanent water bodies associated with the wetland in question for fish and shellfish habitat.

· Sediment/toxicant/pathogen retention — Prevents degradation of water quality relating to the effectiveness of the wetland as a trap for sediments, toxicants, or pathogens.

· Nutrient removal/retention/transformation — Ability for the wetland to prevent adverse effects of excess nutrients entering aquifers or surface waters such as ponds, lakes, streams, rivers, or estuaries.

· Production export (Nutrient) — Wetlands ability to produce food or usable products for humans or other living organisms.

· Sediment/shoreline stabilization — Effectiveness of a wetland to stabilize stream banks and shorelines against erosion.

· Wildlife habitat — The wetlands ability to provide habitat for various types and populations of animals typically associated with wetlands and the wetland edge. Both resident and/or migrating species must be considered. 

· Recreation (Consumptive and Non-Consumptive) — Ability for the wetland and associated watercourses to provide recreational opportunities such as canoeing, boating, fishing, hunting, and other active or passive recreational activities.  Consumptive activities consume or diminish the plants, animals, or other resources that are intrinsic to the wetland, whereas non-consumptive activities do not.

· Educational/scientific value — Value of the wetland as a site for an “outdoor classroom” or as a location for scientific study or research.

· Uniqueness/heritage — Ability for the wetland or its associated water bodies to produce certain special values.  Special values may include such things as archaeological sites, unusual aesthetic quality, historical events, or unique plants, animals, or geologic features.

· Visual quality/aesthetics — The presence of visual and aesthetic qualities of the wetland for society.

Generally the wetlands delineated onsite have the primary function of groundwater recharge and provide suitable habitat for wildlife.  During the wetland delineation effort, a wide range of wildlife species or evidence of species presence was observed.  A list of species observed or believed to be observed based on the identification of tracks is included on the Wetland Function-Value Evaluation Forms for each wetland system which can found in Appendix D of this report.  The results of the Function and Value Assessment are summarized in Table 3.  Wetland values are attributes not necessarily important to the integrity of a wetland system but perceived as valuable to society and are described for each delineated wetland in the paragraphs that follow.
.  
Wetland A - As stated previously, Wetland A is a mosaic system of narrow wetlands located along the shoreline of the Potomac River and is classified as a PFO1/PEM1 wetland.  This wetland was identified as a rocky shoreline consisting of pockets of forested and emergent wetlands located above the OHWM of the Potomac River. The primary function of Wetland A appeared to be Sediment/Shoreline Stabilization due to the narrow areas of vegetation protection along shoreline, although extremely steep adjacent slopes occur immediately inland.  Secondary functions included: Floodflow Alteration (due to location within the floodplain of the Potomac River), Fish and Shellfish Habitat (due to proximity to the Potomac River shoreline, particularly in areas inhabited by SAV species where snails and crayfish were observed), and secondary values included: Wildlife Habitat (the riverine portion of Potomac River provides excellent wildlife value, particularly for fish and aquatic bird species).  This wetland also had the following values, generally due to its location within a National Historical Park: Educational/Scientific Value, Uniqueness/Heritage, and Visual Quality/Aesthetics.

Wetland B - Wetland B is a small, PFO1 wetland with an herbaceous understory that exists as a depressional area between the canal and the Potomac River; a small drainage swale connects Wetland B to the Potomac River.  The source of hydrology for Wetland B appeared to be runoff from the nearby parking lot and towpath and potentially from groundwater as well.  Therefore, the primary function of Wetland B appeared to be Groundwater Recharge/Discharge due to groundwater seeping out of the ground and providing hydrology for the wetland.  Secondary values included: Wildlife Habitat and Uniqueness/Heritage (generally due to its location within a National Historical Park).  It is important to note that this wetland potentially supports a state-listed Carex species; internal coordination regarding this plant is currently occurring.

Wetland C - Wetland C is a small, PFO1 wetland with an herbaceous understory that exists as a depressional area beyond the shoreline of the River but within the riparian/floodplain area of the Potomac River; a small drainage swale connects Wetland C to the Potomac River.  The source of hydrology for Wetland C appeared to be from both runoff and groundwater.  Therefore, the primary function of Wetland C appeared to by Groundwater Recharge/Discharge due to ground water observed seeping out of the river bank of the Potomac River directly below Wetland C. Secondary functions included Sediment/Shoreline Stabilization and secondary values included Wildlife Habitat.

Wetland D - Wetland D is a very narrow, forested PFO1 wetland with an herbaceous understory that exists as a depressional area beyond the shoreline of the River but within the riparian/floodplain area of the Potomac River; a small drainage swale connects Wetland D to an unnamed tributary to the Potomac River.  The source of hydrology for Wetland D appeared to be from both runoff and groundwater.  However, the primary function appeared to be Floodflow Alteration because this area is a topographic depression and described as a vegetated drainage swale.  Secondary functions included Groundwater Recharge/Discharge.

Wetland E, G, and J - These wetlands are classified as narrow, forested PFO1 wetlands with an herbaceous/bare understory that is located within the historic C&O Canal.  The primary value of this wetland was Wildlife Habitat due to the presence of numerous wood turtles observed in these wetlands. During the June and July 2010 surveys, three wood turtles were observed within Wetland E and five wood turtles were observed within Wetland G.   The wood turtle is listed by Maryland Department of Natural Resources (MDNR) Natural Heritage as a G4/S4 species, or apparently secure in Maryland.  Additionally, due to the presence of rare plant species in the vicinity of the wetlands, these areas are believed to have values associated with the presence of these plant species.  Specifically, the Wafer-ash (Ptelea trifoliata) and the Basal Bee-balm (Monarda clinopodia) have been observed within the project area and are listed by MDNR Natural Heritage as G5/S3 species, or state watchlist species, that are rare to uncommon in Maryland.  Due to the location of the wetlands within the C&O Canal, the primary value observed also included Uniqueness/Heritage.  Secondary functions included: Groundwater Recharge/Discharge, Floodflow Alteration as well as Sediment/Toxicant Retention and Nutrient Removal (due to observations of culverts with runoff from highways that flow into the canal).  Secondary values included: Recreation, Educational/Scientific Value, and Visual Quality/Aesthetics.

Systems F and I - These systems are stream channels and not wetland areas. System F consists of a perennial stream channel (R2SB4/5) identified as Tonoloway Creek from the Potomac River and inland until outside of the project area. System I is a narrow intermittent stream channel (R4SB4/5) with a forested overstory (beyond the stream channel) that is an unnamed tributary to the Potomac River.  

Wetland H - Wetland H is a small, isolated forested PFO1 wetland with an herbaceous understory that exists as a depressional area beyond the canal and near the southwestern portion of the maintenance area.  The source of hydrology for Wetland H appeared to be runoff from the impervious surfaces at the maintenance area and parking lot.  Therefore, the primary function of Wetland H was Groundwater Recharge/Discharge due to groundwater recharge and collecting water from a nearby impervious surface.  A secondary function in Sediment/Toxicant Retention due to adjacency to the maintenance yard and possible treatment of runoff; a secondary value is Wildlife Habitat.

Wetland L - Wetland L is a small, narrow, PEM1/2 wetland along the eastern shoreline of the Tonoloway Creek.  This wetland exists as a pocket along the steep shoreline of the creek due to groundwater seepage from and down the banks, which supports both hydrophytic vegetation and hydric soils.  Therefore, the primary function of this wetland was Groundwater Recharge/Discharge as a result of groundwater discharging from bank to Tonoloway Creek.  The primary value of this wetland is Visual Quality/Aesthetics because the historic aqueduct can be viewed from shoreline.  Secondary functions include Sediment/Shoreline Stabilization (shoreline stabilized with herbaceous vegetation) and secondary values include Recreation (can kayak and fish in creek), and Uniqueness/Heritage (wetland is within viewshed of C&O Canal NHP).



Table 3 – Wetland Functions & Values

	Wetland
	A
	B
	C
	D
	E
	G
	H
	J
	L

	Functions

	Groundwater recharge/discharge
	√
	√*
	√*
	√
	√
	√
	√*
	√
	√*

	Floodflow alteration
	√
	
	
	√*
	√
	√
	
	√
	√

	Fish & shellfish habitat
	√
	
	
	
	
	
	
	
	

	Sediment/toxicant retention
	√
	
	
	
	√
	√
	√
	√
	

	Nutrient removal
	
	
	
	
	√
	√
	
	√
	

	Production export
	√
	
	
	
	
	
	
	
	

	Sediment/shoreline stabilization
	√*
	
	√
	
	
	
	
	
	√

	Values

	Wildlife habitat
	√
	√
	√
	
	√*
	√*
	√
	√*
	√

	Recreation
	√
	
	
	
	√
	√
	
	√
	√

	Educational value
	√
	
	
	
	√
	√
	
	√
	

	Uniqueness/heritage
	√
	√
	
	
	√*
	√*
	
	√*
	√

	Visual quality / aesthetics
	√
	
	
	
	√
	√
	
	√
	√*

	Endangered species habitat
	
	
	
	
	
	
	
	
	


√ Function/Value Present
* Principle Function/Value



5.0	POTENTIAL USACE WETLANDS

The USACE approach for wetland methodology is based on the presence of three parameters including wetland hydrology, hydric soils and hydrophytic vegetation and indicators, delineation guidance, and other information that is specific to the region.  The USACE technical guideline for wetlands requires that a positive wetland indicator be present for each of the three criteria, except in specialized cases identified in the manual.

The following wetlands previously discussed also qualify as wetlands based upon USACE methodology except for portions of Wetland C, Wetland D and portions of the C&O Canal identified as Wetlands E, G, and J.  A detailed discussion is included in the paragraphs that follow.

As previously discussed, Wetland C is a small, forested wetland with an herbaceous understory that exists as a depressional area beyond the shoreline of the River but within the riparian/floodplain area of the Potomac River; a small drainage swale connects Wetland C to the Potomac River.  During the field review ground water was observed seeping out of the river bank of the Potomac River directly below Wetland C.  Only a small portion of this wetland was identified to contain hydric soils.  Therefore, only the central portion of the delineated wetland was considered a USACE wetland.

Wetland D is a very narrow, forested wetland with an herbaceous understory that exists as a depressional area beyond the shoreline of the River but within the riparian/floodplain area of the Potomac River; a small drainage swale connects Wetland D to an unnamed tributary to the Potomac River.  Wetland D consisted of predominantly hydrophytic vegetation overstory and sporadic hydrophytic species in the herbaceous.  The soil matrix within the wetland area had a chroma value of 3 and was therefore not considered hydric soils even though the soils within Wetland D are listed on both the National and local hydric soils list by USDA.  The following wetland hydrology indicators were observed within Wetland D: water marks, drift lines, and drainage patterns.  Due to the lack of dominant hydrophytic vegetation and hydric soils, this wetland was not considered a wetland based on the USACE 87 Manual.  However the presence of hydrology, sporadic wetland vegetation and a defined connection to a nearby stream channel, this area was identified as a NPS wetland.

Wetland E, G, and J are narrow, forested wetlands within the historic C&O Canal.  These areas have been historically disturbed due to the excavation and construction of the C&O Canal. These three wetlands contained predominantly hydrophytic vegetation overstory and herbaceous layer with wetland hydrology indicators including water marks, drift lines, and drainage patterns. However, the soil matrix within the C&O Canal is very sporadic and in many locations was identified as having a chroma value of 3.
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Figure 4 - Soil Map Units
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Figure 5 - National Wetlands Inventory (NWI) Map
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