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Overview of the Rutgers Creek Wildlife Conservancy

The Brandwein Institute manages Rutgers Creek Wildlife Conservancy (RCWC), an outdoor learning laboratory for long-term ecological research where educators and scientists develop and improve field science programs in natural systems and environmental science.  RCWC is a 72-acre tract of land, which has a history of human interaction with the natural world and is comprised of diverse habitats(some relatively mature deciduous forest areas; successional woods and brushy areas; and hay fields(all bisected by Rutgers Creek. It is located about two miles northeast of High Point State Park on the Minisink Turnpike, in the Town of Greenville, Orange County, New York. The mini-conservancy has been surveyed for amphibians, reptiles, birds, mammals, and vascular plants.
Introduction to Trails Project
In the autumn of 2008, the Brandwein Institute Board of Directors sought an individual who might undertake an initiative to establish a trail system for RCWC.  They were looking for someone who had experience in outdoor science interpretation and who might survey the RCWC site to determine its potential for ‘place-based’ ecological learning.  The author of this report was contracted to take on this task and make some initial recommendations to the BI Board.  This report and its attached maps and materials included in the supplemental Appendix Binder represent a summarization of these contracted services. 

Trails Layout and Design Considerations and Criteria
Almost everyone who has been involved in early discussions about this project has agreed that the design of a trails network for a site like the Rutgers Creek Wildlife Conservancy should not be carried out randomly.  It needs to purposefully take into account a wide spectrum of considerations and criteria that will highlight the site’s attributes and maximize its potential for visitations by interested parties of users.  Among these considerations and criteria:

· Alignment with Overall Science/EE Trends 

· Support of Brandwein Institute Mission Objectives

· Alignment with Natural Community/Ecosystem Features

· Support of Potential Target User Objectives

· Recognition of Hazards and Safety Considerations

· Adherence to Minimal Maintenance Procedures

These factors will be partially addressed within the context of this report and then summarized near its conclusion.  Each factor is not only important in its own right, but somewhat seamlessly connected to the other factors.

Usability of Trails Project Report

A primary intended use of this report is to provide background information for a select group of Brandwein Fellows to ‘brainstorm’ a variety of site-based, academic activities and lessons that can be facilitated for the engagement of school-based groups visiting the Wildlife Conservancy.  As such, the report will endeavor to:  a) reveal pertinent information about principle, site-based ecological features, and b) propose a system of trails that may be used to either stage recommended activities and lessons, or provide easy access to sites where they might be carried out.

Project Procedural Methodologies

The primary methodologies associated with this project were:

· Initial reconnaissance to identify the size and scope of a proposed trail system; to recognize discrete natural communities existing on the proposed site; and to determine the impact of seasonal high water-flow and water tables on the site. (January through March. 2009).

· The layout, mapping, photography, and naming of a proposed trail system that included a primary access loop trail and a series of tangential loops and spurs, each associated with unique ecological features representing a variety of natural communities (March/April/May, 2009)

· The creation of a series of  ‘Trail Briefs’ highlighting specifics for each identified trail, along with researched information to complement the descriptive Briefs (April/May, 2009)
· Determining the specific location of proposed trail routes and associated features using a GPS ‘navigator’ - with the assistance of David Foord (May, 2009)
· Researching additional background and support information needed to create a summarizing report of site-based descriptions and recommendations (May/June, 2009)
Ecological Highlights of the Proposed RCWC Trails Network

· SIZE AND SCOPE OF THE AREA – The overall area selected to embrace a RCWC trails system is a triangular-shaped wedge of land that is bounded on one side by Rutgers Creek; on another side by the Minisink Turnpike; and on a third side by the tributary stream from Lake Arkin that feeds into Rutgers Creek.  This area was selected so as to eliminate the need for visiting groups to cross a road or Rutgers Creek, since either of these would impose serious safety hazards.  The overall area encompassed by this RCWC land wedge is approximately 30 acres.

· TOPOGRAPHIC FEATURES – Google map imagery reveals that the proposed portion of the RCWC land area slopes down from the Minisink Turnpike (roughly north to south), from an upper elevation of about 800 feet (above sea level) to a lower elevation of approximately 710 feet near Rutgers Creek.  This imagery further reveals darkly shaded slopes near both the east and west bounds of the site with elevation differences of at least 30-50 feet in a relatively short horizontal distance.  Presumably, both of these steep slopes represent the erosive action of moving water over long periods of geologic time.  Although trails are not recommended for traversing these steeply sloped areas, the features of both sites can be viewed from proposed trail vantage points.  Overall, the lightly undulating terrain and variations in topography create enough ecological diversity to support a varied array of natural flora and fauna, but do not impose serious restrictions on visitor mobility through the area (see ‘Handicapped Access Path’ under Built Feature Overview for a description of mobility considerations for the physically impaired).

· WATER – Certainly, water is a dominant element of the RCWC, being drained by Rutgers Creek and its numerous tributaries.  The diversity of water and wetland features on the site is significant.  First and foremost is Rutgers Creek, whose flow can range from a raging torrent(following storms and spring melt(to a relatively sedate and sluggish flow in August, following a dry period.  Throughout these fickle changes of flow, Rutgers Creek reveals a full array of riverine features, including undercut banks; depositional sand and gravel bars; stony riffles; floodplains; plunge pools associated with boulders and fallen logs; oxbow pools; and migrating flow channels.  This diversity of habitat, coupled with variations in flow, result in a rich and varied composition of aquatic flora and fauna.
Other water-related features on the proposed trail site include: smaller tributary streams, with organisms more characteristic of slower-flowing waters; year-round wetland areas with ‘obligate’ forms of flora and fauna; and a scattered variety of springs and ‘seeps’ that emerge at the ground surface, even in the sloping meadow and old field areas during the wet season.  The abundance of stream and riparian habitats, coupled with wooded wetlands and spring-seeps, endorse the probable presence of a significant variety of reptiles and amphibians dependent on thse habitats (as verified through former herpetofaunal inventories conducted on the RCWC site).  The sounds and aromas associated with stream flow and gravity-induced water-play also make for an experiential richness for potential site visitors and observers.
· SOILS – Along with water, the soils of the RCWC are what contribute to the productivity of the land and its biodiversity.  The maps and descriptive materials in the Soil Survey of Orange County, New York, reveal at least four (4) distinct soil map units on the RCWC site, based on the degree of slope and variations in the soil ingredients.  All of these soils are described in the Survey as having their origin in “till plains,” which suggests origins associated with glaciers:
A. Erb – Erie gravelly silt loam, 3-8% slope 


(much of the upland wooded sites)

B. MdC – Mardin gravelly silt loam, 8-15% slope

(much of the upland meadow area)

C. Ab – Alden silt loam (two tongues of land encompassing the Rutgers Creek tributary stream and its associated wetlands)

D. SwC – Swartswood and Mardin very stony soils (a parcel of the Rutger’s Creek floodplain)

It should be emphasized that the bulk of these soils are categorized as ‘silt loams.’   Silt loams occupy a generally favorable position in the soil ecologist’s ‘textural triangle,’ and are typically associated with agricultural productivity.  This substantiates the former use of this tract of land(indeed, much of the land of the surrounding Great Valley(for dairy and cropland farming.  The ‘gravelly’ composition of much of the soil no doubt has its origin in glacial deposits that were carried across the Shawangunk Mountain ridge to the west and deposited in the Great Valley to the east.  Wherever meltwater from former glaciers carried sediment, the gravels, sands, and silts were sifted, sorted, and deposited as glacial ‘drift,’ resulting in the origin of soils similar to those on the RCWC site.

The soil units described above are also associated with land capability information.  For example, the Mardin soil, at the time of the Survey publication (1981), was capable of producing 16 tons of corn silage/acre; 80 bushels of corn/acre; 5 tons of alfalfa hay/acre; 4 tons of grass/legume hay/acre; and 7.5 animal units of pasture forage/month (e.g., enough to feed one cow, one horse, one mule, five sheep, or five goats for 30 days).  The fact that this represents the highest agricultural productivity of any of the soil types of the RCWC land surveyed for the trails project corresponds with the continued and current use of the Mardin parcel of land for forage crops (e.g., hay is still harvested annually as a livestock forage crop from the meadow overlying the Mardin. by a local farmer).

The soil units of the RCWC were also rated, at the time of the Survey, for their potential for woodland management and productivity.  Thus, the three soil units whose land is succeeding back into woodland (the Alden, the Erie, and the Swartswood/Maldin) were rated to be potentially productive for the growth of red maple; sugar maple/black cherry; and sugar maple/northern red oak/black cherry, respectively.

In the domain of wildlife habitat, the Alden soil is rated as “Good” for wetland plants and shallow water areas; the Erie as “Fair” for wild herbaceous plants and openland wildlife; the Mardin, “Good” for grasses and legumes and openland wildlife; and the Swartswood/Mardin “Good” for hardwood trees, coniferous plants, and woodland wildlife.

Finally, the soils were additionally rated for recreational development.  Not surprising(due to the impact of glaciation on the overall RCWC site(the Alden and Erie soils were described as having ‘severe’ limitations to trail and path development due to wetness and large stones; the Mardin and Swartswood/Mardin as having ‘moderate’ limitations, due to small stones.  Although there are some exceptions to these ratings on the overall RCWC site surveyed, the soils information in the Survey is credible enough to have warranted serious consideration with respect to the ‘siting’ of trails in this project proposal.  See the Appendix Binder for more comprehensive  information from the  Orange County Soil Survey on the soils of RCWC.

· GEOLOGY – The geology of the RCWC site is, of course, inextricably connected to the soils and hydrology of the overall site.  The soils, as described above, were influenced by two primary geologic factors:  the underlying bedrock and the influence of the continental glaciers that passed over this site some 20,000 years ago.
The Erie and Mardin soils of the site have their origin in the shale, slate, and sandstone that are known to be primary, underlying bedrock types of the region.  In his book, The Geology and Geography of New Jersey (1964, D. Van Nostrand Co),  Kemble Widmer describes the what geologists refer to as the ‘Martinsburg’ group(some 3500 feet of black shales and slates that stretch all along the west side of the Great Valley that abuts the east flanks of the Kittatinny Mountains (New Jersey) and the Shawangunk Mountains (New York).  In older geology reports(such as the Geologic Survey of the State Of New York published in 1895, co-author Heinrich Ries refers to these as “Hudson River shales,” due to their equivalent beds in the Hudson River Valley of New York.

This RCWC bedrock is part of the Ridge and Valley Physiographic Province that extends from Warrren and Sussex Counties in New Jersey northeastward into Orange County, New York.  Widmer describes the three essential components of this Province:  1) the Kittatinny Valley, part of the Great Valley  2) the ridge (Kittatinny/Shawangunk Mountains) and 3) Minisink Valley of the Delaware River.  Although the Rutgers Creek Wildlife Conservancy land is part of the Great Valley (the easternmost domain of the Ridge and Valley Physiographic Province), it’s soil development and surface geology have been strongly influenced by glacial activity that could easily have carried bedrock fragments and boulders over the Shawangunk ridge and deposited them eastward on the RCWC site.  Thus, the possible origin of the limestones, sandstones, quartzites and conglomerates that soil scientists have identified as influencing the development of the Alden and Swartswood/Mardin soils.

The topography of much of the Ridge and Valley Province (including the Great Valley of which RCWC is a part) is due to the long-term, differential erosion of bedrock that underlies the region.  The upturned edges of the folded limestone and shale layers have been more quickly eroded than those of sandstone or conglomerate.

Added to all of these geologic complexities is, of course, the influence of the continental glaciers that moved over this portion of Orange County numerous times, scouring bedrock surfaces and depositing either ice-carried geologic debris in the form of multi-sized “glacial till,” or sifted and sorted melt-water debris in the form of “glacial drift”.  Indeed, the boulder-strewn surface of much of the RCWC site is testimony to the glacial activity, along with the numerous stone walls on the site that were built using gathered rocks and boulders from the fields.  The rounded edges of many of these rocks and boulders verify that they were tumbled and carried a distance by either shifting ice or moving water.  A carefully staged survey of the boulders in just one section of a RCWC stone wall site might reveal a plethora of information about the geologic history of the Rutgers Creek Wildlife Conservancy!

· NATURAL COMMUNITIES – The author of this report has recognized features representing eight (8) natural ecological communities:  a) Mowed Meadow  b) Meadow/Woods Ecotone  c) Old Field  d) Early Succession Forest  e) Upland, Mixed Deciduous Forest e) Northern Riverine Forest  f) Northern Swamp Forest, and g) Stream.  

In addition, the author recommends a reference that gives descriptive definition to some of these natural communities:  Ecology of Eastern Forests, John C. Kricher and Gordon Morrison, Peterson Field Guide Series, Houghton Mifflin Company, New York, 1988.  Although the substance of this reference, through its title, appears to relate only to forest communities, it actually addresses, quite comprehensively, the nature and composition of a wide variety of natural areas that are characteristic of those of the RCWC (each of which have either some direct or peripheral relationship to forest communities).

A brief description of each of these natural communities follows(as they occur on the proposed trail area of the Rutgers Creek Wildlife Conservancy:

Mowed Meadow(This meadow is only parcel of land that is currently ‘managed’ on the proposed trails site; it is periodically mowed and harvested as a hay crop.  The upper meadow represents just about the highest point of elevation on the proposed site and, therefore, represents a significant potential vantage point for observing birds that fly across the meadow, or raptors in flight above the meadow.  It also represents a potential site for the location of a weather station.  There is every reason to believe that the Meadow supports a thriving population of meadow voles and, therefore, significant numbers of second, third and fourth-level consumers that are part of the Meadow-based food pyramid.  

Meadow/Woods Ecotone(Kricher, in The Ecology of Eastern Forests, describes an ‘ecotone’ as a border where two habitats meet.  He claims that “ecotones are a mixture of species from neighboring habitats but are, in their own way, unique.”  With the exception of the Minisink Turnpike border of the Meadow, most of the remainder of it is bordered by woodland.  These Meadow/Woods borders are characteristically vegetated with dense and tangled shrubs and herbacious plants that serve as food, cover, and ‘islands’ of security for species of wildlife that are migrating across the RCWC site.  Many of the ecotone shrub species(including the invasive Rosa multiflora(produce fruit and berries that are attractive to bird species like catbirds and mockingbirds.

Also spaced at intervals along this ecotone border are quite a number of mature sugar maple trees that may potentially be ‘tapped’ for the demonstrated production of maple syrup in late February or early March.

Recommended Support Documentation from The Ecology of Eastern Forests:  p. 2-23,and Fig. 5, Plate 4.

Old Field(This community represents one that was probably abandoned as an agricultural field at least 15 to 20 years ago.  It is evolving into a brushy field that will eventually, through ecological succession, become a young woodland.  In the meantime, as endorsed by Kricher, “it contains annual, biennial, and perennial herbaceious plants, mixed among grasses and woody plants such as Red Cedar, Poison Ivy, or young Tuliptrees.”  On the RCWC site, the proposed “Deer Run” Trail that runs through this natural community purposely skirts past two classic Old Field Red Cedar trees and also an old Apple tree (from, possibly, a former orchard on the site)(which are two reasons why Old Fields like this one are attractive to the White-Tailed Deer.

The lower part of this Old Field community has such a thick and tangled growth of the invasive shrub species, Wild Rose, that it is all but impenetrable to trail development.

Recommended Support Documentation from The Ecology of Eastern Forests:  pp. 23-24, 97-129 and Plate 22.

Early Succession Forest(Both the east and south woodland areas of the proposed RCWC trails site contain young trees that represent the early stages of forest succession.  In the eastern woodland area, the trees are present in the form of a young, even-aged stand of Sugar Maple trees sometimes referred to as a “coppice.”  The relative, even-aged nature of the trees(somewhat neatly spaced and equal in height(suggests some earlier disturbance that allowed scattered seeds to sprout simultaneously.

The south woodland site contains young trees that are not so evenly aged and spaced, but which also represent a developing young forest.  It includes maples, hickories, oaks, and ash trees.

Both of these sites are relatively level and free of understory growth and so, therefore, represent potential sites for ‘young forest’ investigations by visiting groups.

Upland, Mixed Deciduous Forest(Much of the remaining woodland vegetation represents more mature tree growth.  Dominant tree species are, again, representative members of the oak, maple, basswood, hickory, and ash tree families.  The mature forested areas of the RCWC seem to be most closely associated with the forest community defined as a Maple-Basswood Forest (which seems to prefer moist sites and is somewhat transitional between the Northern Hardwood Forests of upstate New York and the Oak-Hickory Forests of northern New Jersey).  These forested areas are typically old and mature enough to evolve a sub-canopy, with shrub, and herbaceous layers of vegetation below, except that in the RCWC area, the White-tailed Deer has ‘browsed’ away much of the understory.

The spring season reveals the presence of some classic woodland wild flowers, such as Trout Lily (Erythronium americanum) and Bloodroot (Sanguinaria canadensis). But, contrary to any abundant concentration of these, are the presence of a number of woodland ‘invasive’ plant species such as Japanese Barberry and Garlic Mustard, that may well out-compete the native forms a woodland wildflowers in the near future if they are not at least partially eradicated from the site.

Recommended Support Documentation from The Ecology of Eastern Forests:  p. 56-57, and Plate 9.  An additional recommended reference:  Invasive Plants:  Guide to Identification and the Impacts and Control of Common North American Species, Sylvan Ramsey Kaufman and Wallace Kaufman, Stackpole Books, 2007.

Northern Riverine Forest(This natural community essentially represents forested ‘floodplain’ land that is periodically inundated with water from the nearby swollen Rutgers Creek.  The mature trees have established formidable root systems that stabilize the floodplain soil, and trunks that capture and hold flood debris, thereby minimizing the impact of a passing flood.  Some typical ‘indicator’ trees of this community are Sycamore, Black Willow, and Red Maple.

Recommended Support Documentation from The Ecology of Eastern Forests:  pp. 61-63, and Plate 11,

Northern Swamp Forest(This natural community is in close proximity to the Riverine Forest, but exists somewhat apart from the streambanks and riparian areas that periodically experience strong flood flow.  In contrast to the Riverine Forest, that is only periodically inundated with water, the water table in this community is always at or near the surface of the ground.  Typical indicator species that appear abundantly in this community on the RCWC property are Skunk Cabbage, Jewelweed, Marsh Marigold, Marsh Blue Violet, Jack-in-the-Pulpit, Cardinal Flower, and Sphagnum Moss.
Recommended Support Documentation from The Ecology of Eastern Forests:  pp. 63-65, and Plate 12.

Stream(As Kricher indicates in The Ecology of Eastern Forests, a forest stream is very much a part of the overall forest ecosystem.  Decomposing leaves and branches from trees, along with forest insects, make up an important part of the food chains and webs that support aquatic life in streams.  Rutgers Creek and its tributaries, support an ongoing hatch of aquatic insects that use surrounding trees as reproductive habitats to complete their life cycles.  Most of the stream water on Conservancy land is shaded and cooled by transpiring trees, which leads to increased aquatic oxygen concentrations that support a greater diversity of stream life.  Finally, trees and branches that fall into the streams divert or partially dam the flow of moving water, varying the flow with alternating pools and riffles, which leads to a more favorable biodiversity of life forms.  Rutgers Creek and one of its primary tributaries make up two significant boundaries on that portion of RCWC land where trails are proposed.

Recommended Support Documentation from The Ecology of Eastern Forests:  pp. 169-185.

· Invasive Species(It is important to at least address the issue of invasive species in this report(especially with respect to those invasive plant species that are insidiously making their way into just about all of the natural communities of the RCWC site.  Although all of them cannot be enumerated within the context of this report, one cannot walk over any portion of the overall site without noting several, in particular:  e.g. Rosa multiflora, Japanese barberry, Garlic Mustard, and Japanese Knotweed, to name a few.  The invasion of some of these into the woodland areas is especially worthy of attention, since their presence may well be competing with other native forms of plants that will be unable to tolerate their presence.

As with Poison Ivy, the Brandwein Institute will need to consider some sort of a policy relating to the possible removal of invasive species from at least select sites where it may be desirable to maintain the ‘native’ species composition of a particular natural community on the site.

In the meantime, as noted above, a reference that deals exhaustively with the topic of plant invasives is: Invasive Plants:  Guide to Identification and the Impacts and Control of Common North American Species, Sylvan Ramsey Kaufman and Wallace Kaufman, Stackpole Books, 2007.

· Potential Ecosystem Instructional Attributes(The overall RCWC site is replete with examples of ecosystem concepts and relationships that can be interpreted to visiting groups and/or engage them in activities and lessons that illustrate them most effectively.  Some examples of these:  ecological niches; indicator species; adaptations; natural community relationships; food chains/webs; nutrient and energy flow through an ecosystem; population dynamics; ecological succession; and the evolutionary interplay of biotic and abiotic factors in natural communities over time.

· Connecting to Existing RCWC Support Materials and Resources(It is critically important to stress that none of the proposed recommendations of this report are presented in an ‘ecological vacuum.’  A truly amazing variety of flora and faunal inventories and ecological bio-assessments have, previous to this report, been carried out on the RCWC site.

During the last ten years alone, an impressive array of natural science experts and specialists have visited the Conservancy site to assess and document a wide variety of its attributes.  An extensive and comprehensive herbarium has been created and meticulously documented to highlight over 350 species of the site’s flora.  A similar documentation of over 500 species of fungi was carried out by the New Jersey Mycological Society.  Since the year 2000, at least five (5) breeding Bird Surveys have been carried out on the Conservancy site.  An inventory of herpetofauna, mammal, and fish species was carried out in 1999, followed by an additional survey of reptiles and amphibians in 2004.  In 2001, a bio-assessment of Rutgers Creek was carried out, which included extensive sampling relative to physical, chemical and biological properties of the stream.

Indeed, it is possible that no natural area within several hundred miles of the RCWC has received such an extensive and exhaustive documentation of endemic species!  The significant potential that abides latent in this reality is to organize, connect, inter-connect, relate to, and infuse all of the recommendations associated with this trails system proposal with what is already known about the RCWC ecosystem!

One striking example of this possibility might be to begin a categorization of all of the species of flora and fauna thus far inventoried on the RCWC site into ‘natural history groupings’ that reflect their associations with the various natural communities that exist on the site.  Thus, when a particular group comes to visit the Conservancy to walk the trails and participate in lessons and activities in various natural communities, they will be apprised of the life forms that are characteristic of those respective communities.  Although the work that has been carried out with stream fauna comes, perhaps, closest to this ideal, more attention could probably be focused on establishing species links with other natural communities on the RCWC site.

A critical key to these suggested ‘connections’ will hopefully be the initiatives of the Brandwein Fellows as they seek to identify imaginative ways to interpret all of what is known about the RCWC ecosystem to visiting groups through creative lessons and activities.

Routing of Proposed Trail Network

In their University of Minnesota Extension Service publication, Trail Design for Small Properties, authors Mel Baughman and Terry Serres emphasize five types of features to consider when scouting out a potential trail system:  1) Existing trails and Pathways 2) Control Points  3) Obstacles  4) Points of Interest, and 5) Anchor Points.  The authors of this publication suggest that an awareness of these features is valuable in providing diversity and interest to a trails system; in selecting the most maintenance-free trail options; in directing the flow of foot traffic through appropriate areas, while deflecting them from unsafe or inappropriate ones; and, in the recognition of barriers or obstacles that would simply make trail development too impractical or expensive.  The five designated features were, therefore, considered in laying out the proposed trails system for the Rutgers Creek Wildlife Conservancy.  Their incorporation into the overall RCWC trail design is outlined below:

Existing Trails and Pathways may provide links to new trails or represent natural pathways that require minimal clearing.  In the RCWC site, the proposed Old Pasture Trail represents a good example of this, linking to new trails and paralleling closely a series of stone wall boundaries that require minimal tread clearing.

Control Points represent some sort of physical or legal restraint that determines the direction a trail may go.  Examples of this on the RCWC site are all of the bridge crossings (near map points “D”, “L”, and “U”); a narrow neck of land between the wetland and property boundary near map point “U”; the narrow upslope passage to the “Birch Tree Pioneer Site, ” also near map point “U”; and the route of ‘least resistance’ through the boulder field surrounding the Maple Shade Trail.
Obstacles may include any feature that is difficult to cross or skirt around, or at least may require expensive alternatives to do so.  The wetland/spring seep crossings near map points “C”, “M”, and “V” represent such obstacles.  The thick, nearly impenetrable tangle of thorny brambles and wet spring seeps in the vicinity of the lower Old Field community represents an obstacle that practically eliminates the consideration of any trails through that area.

Points of Interest represent some of the primary features that a trail router is hoping to ‘showcase’ along the trail route.  On the RCWC site, examples of such features are:  the Rutgers Creek overlook view from the Overlook Trail spur near map point “K”; floodplain depositional debris near map point “C” on the Old Pasture Trail; wetland plants and wildflowers along the Wood Thrush Trail near map point “D”; well-preserved stone walls near map point “F”; the “Birch Tree Pioneer” site upslope from point “U”; and the “Lively Stream Listening Spot” near the West Woods Group Gathering site near map point “R”.

Anchor Points are simply trail features to pass that add interest and draw attention to landscape features.  Examples on the RCWC site include:  the gap in the stone wall at map point “K” that draws visitors on the Overlook Trail to the East Woods Group Gathering site and stream overlook; the large Black Willow tree near map point “C” that represents the transition between the wetland boardwalk and the stonewall section of the Old Pasture Trail; the opening in the stone wall at map point “G” that provides entry to the Maple Shade Trail from the Old Pasture Trail; and the multi-trunked Basswood Tree at map point “P” that marks the entry point to the Maple Shade Trail from the Bluebird Trail at the edge of the Mowed Pasture.

More complete information on the trail design factors highlighted in the Trail Design publication may be found on the following web-site:

· http://www.extension.umn.edu/distribution/naturalresources/DD8425.html

Mapping of Proposed Trail Network

· Overview Map and Legend Sheet(An overview map of the proposed network of trails has been prepared by superimposing the trail routes over a scale map of the Rutgers Creek Wildlife Conservancy.  The map shows primary orientation grid lines and basic features, like roads, field boundaries, stream drainage, and Rutgers Creek.  The seven (7) proposed trails are color-coded and identified on a separate legend sheet according to the names identified in the following section.  Alphabetical letters are used to mark the position of all trail-heads and intersection points.  These same alphabetical letters will be duplicated on posts anchored at the actual sites represented on the map(for purposes of map orientation by those using the trails.

· Natural Community Map(A map corresponding to the Trails map has been additionally prepared to show the various natural communities that were described in a previous section of this report.  The community names are identified in the corresponding legend.  As previously noted, a significant body of information on each of these communities may be found in he reference, Ecology of Eastern Forests, John C. Kricher and Gordon Morrison, Peterson Field Guide Series, Houghton Mifflin Company, New York, 1988
· Theme Maps(When Brandwein Institute Fellows gather at the RCWC site to create lesson and activity options, they will have access to Theme Maps of the proposed RCWC trails area, which will each highlight specific trails and features that focus on a particular theme.  Some examples of these Theme Maps:
· Group Gathering/Seating Areas

· Riverine/Wetland Trails Sites

· Geology/Physical Geography Trails/Sites

· Field/Meadow Trails/Sites

· Disturbed/Early Successional Sites

· Forest/Woodlot Trails/Sites

As an example of features highlighted on one of these Theme Maps, the Riverine/Wetland trails site might include such features as:

· The East Woods Overlook

· The East Woods Stream Investigation Site

· The East Woods B rook Depositional Study Area

· The Flood Depositional Debris Site

· The Stream Investigation Gazebo

· The “Quiet Brook” Seating Area

· The Wetland Investigation Boardwalk

· The Brook Investigation Site

· The “Lively Brook” Seating Area

Proposed Trail Features

TRAILS DESCRIPTIONS

Seven (7) trails are proposed for the Rutgers Creek Wildlife Conservancy tract of land.  One of them, the “Old Pasture Trail,” is designed to be a primary access loop trail, from which other trails branch off as smaller loops or spurs.  Each of these is defined briefly below, and then in outline form in the Appendix Binder that complements this report.  Each trail is defined with alphabetical letters that mark key location and intersection map points.  Sign-posts identified with these letters will be placed on the actual site to allow visitors to quickly ascertain their location at any given point on the site.

· Old Pasture Trail( Map Points “A-B-C-D-E-F-G-H-I”.  This is a large loop trail that begins at one of two possible points just off the Minisink Turnpike and eventually loops back upon itself.  It represents a circumferential trail that, with the exception of one arm, follows the boundaries of a large old field that was once a cow pasture.  This trail’s major purpose is to provide direct access to all of the other proposed trail loops and spurs (each of them defined below).  It can also be used to provide quick and easy access to either the proposed Pavilion site, or the East Woods Group Gathering site.
It is the longest of all the trails (over 2,000 lineal feet), but one that may not require as much initial site work and ‘built’ features as some of the other proposed trails.  This is partially because it follows some existing paths and fencerows on the site.  One section of this trail coincides with a section of the Bluebird Trail that rings the Mowed Meadow community.

Beyond providing access to the other trails, the Old Pasture Trail has a couple of attributes of its own.  First, in the ‘off-trail’ area immediately south of map point “C”, can be found spectacular examples of floodplain debris that have been deposited beyond one outer-bank flank of a broad Rutger’s Creek ‘S-curve.’  The nature, position, and elevation of the debris above the stream’s average water level represent very visible and telling evidence of the sheer power of Rutger’s Creek floodwaters.

Second, there is a section of the Trail that skirts the old stone wall that parallels Rutgers Creek (between map points “C” and “D”).  This is a particularly engaging portion of the trail for experiencing the sites and sounds of Rutgers Creek, that moves briskly downstream past this area.  Because a stone wall separates the Trail from the stream, and because this section of the Trail is about 300 feet in length, it offers the possibility of separating a visiting group at intervals of 25-30 feet for ‘solo’ observations and/or journaling experiences.

Finally, as mentioned below in the description of the Morning Light Trail, the section of the Old Pasture Trail near map points “F” and “G” offer promising sites for stone wall observations and studies.
· Bluebird Trail(Map Points “I-H-O-P-Q”  This trail is named for the species of songbird that might frequently be observed in, or along the edges, of the natural community circumscribed by the trail:  the Mowed Meadow.  The trail’s proposed route follows the edge of the Meadow on three sides, allowing trail observers the opportunity to not only inwardly view the Meadow, but to outwardly view the ‘edge’ flora and fauna associated with the Meadow/Woods Ecotone.
The recommended Bluebird Trail is one that could be simply created by mowing a 10-12 foot wide swath around the periphery of the Meadow.  However, this will not eliminate the presence of Poison Ivy, whose abundant presence as a ground cover at the Meadow’s edge will not be curtailed by mere periodic mowing.  Since the Meadow’s hay is harvested for livestock forage, the use of chemical herbicides is not recommended for Poison Ivy control on this trail route.  The only other reasonable alternative may be to ‘smother’ the plant’s roots with several inches of a trail tread material, such as wood chips or QP (quarry pack).  

Nestled in the southwest corner of the Meadow is the proposed site of the constructed Pavilion, which could be easily accessed from the Minisink Turnpike using either arm of the proposed Bluebird Trail.  
· Deer Run Trail(Map points “B-M-N-H”.  This trail bisects the Old Field natural community on the RCWC site and provides opportunity for trail visitors to view signs of the White-tailed Deer, for which this trail is aptly named.  Indeed, nearly every habitat need of this browsing ungulate is realized in the Old Field:  the thick cover of ground shrubs and cedars; the seasonal food preferences of grasses, herbs and twig tips; a few scattered apple trees and orchard remnants; the nearby availability of water; and relative seclusion from human activity and interference.  Trail visitors can almost be guaranteed to observe evidence of the deer, along with other wildlife species that frequent the Old Field.
As with the adjacent Mowed Meadow, Poison Ivy is a prevailing presence that needs to be addressed in trail tread development through this area(along with a few spring seeps that will need to be crossed using short sections of boardwalk.

Linked with several other sections of trail (namely, the Overlook Trail and eastern arm of the Meadow Trail), this trail might serve as a connecting trail for an abbreviated ‘short route’ through the Conservancy for groups with limited time.  The path that such a route might take (e.g., “A-J-K-L-B-M-N-H-I”) would allow a group to view and experience lessons and activities in portions of the forest, stream, old field, meadow, and ecotone communities without traveling a great distance.

· Overlook Trail(This trail can serve a variety of purposes:  1) It can quickly direct a visiting Group to the East Woods Group Gathering site, a proposed seating area that can be used to orient groups to the overall Conservancy site  2) It can divert groups to the Rutgers Creek Overlook, that provides a stunning, elevated view of the sinuous curve of the stream some 40-50 feet below (as a precursor to instructional lessons relating to stream dynamics)   3) It can provide relatively quick and easy equipment access to a portion of Rutgers Creek that can be used (during times of safe and appropriate flow) for stream ecology studies  4) It can be used for lessons pertaining to developing young forests or the history of agricultural stone walls in the Great Valley, or 5) It can simply represent the first section of an abbreviated, medium, or long trail route through the Conservancy.  Regardless, this section of trail presents a character and beauty that is worth its inclusion in nearly any visitation to the site.
Near the bottom of the slope that is traversed by this proposed trail, a small flowing brook needs to be crossed by means of a small constructed footbridge (a normally modest stream of water that flows downslope from a culvert that passes beneath the Minisink Turnpike).  From this bridge, trail visitors will be able to witness several examples of stream-flow dynamics in ‘miniature’:  1) plunge pools  2) depositional sand and gravel bars  3) braided channels, and 4) undercut banks on the outer curves of stream channels.

This trail ends at marker “B”, whereupon trail hikers can either proceed to the Deer Run Trail (an abbreviated route or link to the Pavilion) or the Old Pasture Trail (a lengthier route that leads to the Morning Light, Wood Thrush, or Maple Shade trails).

· Morning Light Trail(Map Points “E-F”, as a short loop off of the Old Pasture Trail.  At first glance, the purpose or value of this short trail loop may not appear obvious, but the Morning Light Trail loop helps to encircle a stand of trees that demonstrate the ecological phenomenon of early forest succession.  From the southeast end of the encompassed area, the relatively young trees gradually give way to progressively older ones near the northwest end of the stand.  The entire stand is relatively level, reasonably clear of understory vegetation, and surprisingly free of the boulders that cover so much of the wooded land of the RCWC.  Thus, this small, young forest stand (easily accessible, and a bit over a half acre in size) represents a site that might easily be used by visiting groups to monitor(over time(the progressive, successional growth of trees.

The trail is named for the early morning sun that bathes this site with the light energy it is using to stimulate the growth of the young stand of trees.

An ancillary purpose of the northwest end of this trail might be to provide easy access to the stone wall that both the Early Light and Old Pasture Trails skirt near map points “F” and “G”.  The stone walls in this corner of the Old Pasture are perhaps the highest and most ‘intact’ boundary walls of any on the RCWC site, and they offer significant opportunity for ‘stone wall’ studies that can embrace just about every curriculum/discipline area.

· Wood Thrush Trail(Map Points “D-V-U-T”.  This trail allows access to more water and wetland features than any of the other proposed trails.  This includes, from east to west : 1) the intersection of the Rutgers Creek tributary brook with the stream itself  2) visual proximity to a unique mid-stream island in the middle of Rutgers Creek  3) the Rutgers Creek floodplain and associated riparian vegetation  4) Swamp Forest bottomland with typical vegetation and fauna, and 5) a brook investigation site along a riffles area of the Rutgers Creek tributary brook.
This trail is named for the species of bird that frequents wooded wetlands.  Indeed, the flutelike tremolo of a Wood Thrush is what many perceive to be one of the most beautiful sounds in nature.

Near #1 noted above, is the proposed location of a water investigation ‘Gazebo’ that will provide seating and working surfaces for analyzing aquatic stream organisms.  Midway between map points “D” and “V” is a section of trail where students from visiting classes can be safely spaced for “solo” observation and journaling exercises (which might be summarized and shared back at the gazebo).

Just beyond map point “V” is the proposed location of a 50-foot section of boardwalk that is designed to cross the wetland that is circumscribed by the entire western end of the Wood Thrush trail route.  From this boardwalk, trail visitors will be able to witness the sights, sounds, and smells of a typical wooded wetland.

Immediately prior to the boardwalk (at map point “V”), a short spur trail leads to the edge of the nearby high voltage power line swath where several possibilities for lessons might be staged:  1) Examples of early succession ‘pioneer’ species  2) How periodic cut-back or elimination of vegetation impacts the successional growth of an area  3) Wildlife species that may thrive in disturbed areas like this one, and  4) The encroachment of ‘invasive’ species from disturbed into natural areas.  The view from the edge of the power line swath also affords a vantage point that may be ideal for the distant viewing of raptors that frequent this area.

At map point “U”, the route of a ‘path’ marked with a dashed line on the map is indicated.  The route leads approximately 300 feet diagonally upslope from the Wood Thrush Trail to a stand of Gray Birch trees that represents a classic example of “pioneer” woody vegetation re-establishing itself on a disturbed area (through ecological succession).  The dashed line marking this route indicates that the establishment of an actual trail tread for this spur trail may not be warranted, due to:  a) the infrequency of interest in this feature by visiting groups, and b) the fact that considerable site work and ground disturbance would be needed to create a trail tread on this somewhat steep slope.  And yet, the feature is included in this report for the benefit of those who may be visiting RCWC to witness examples of ecological succession.

Finally, near the end of this trail (near map point “U”), a brook investigation site(including a bridge and a brook study equipment platform(will allow groups to investigate aquatic life in this small tributary brook during those times when the flow of water in nearby Rutgers Creek is too rapid or powerful to permit safe investigations.

· Maple Shade Trail(Map points “G-T-R-S-P”.  This proposed trail passes through the most mature, upland woods of the entire RCWC trails area.  It is also, regrettably, the rockiest(from the perspective. of trails development(with a significant surface covering of glacial boulders.  Therefore, a method will need to be adopted for creating a safe, ‘walkable’ tread surface for the Maple Shade Trail (see “Trail Construction Recommendations” below).
The ‘West Woods’ that this trail passes through has been identified as an Upland, Mixed Deciduous Forest community, since more specific identify is sometimes difficult to establish (although the West Woods probably leans most toward the community defined as “Maple-Basswood” in The Ecology of Eastern Forests).

This trail is named for the deep shade created by the dense canopies of mature trees in both the upper and lower West Woods.  Except for occasional openings in the canopy, this shade allows for mostly ‘shade tolerant’ plants to flourish at the ground level, which(in the case of this woodland(are dominantly young maple seedlings and saplings.

Normally, this shade would also encourage a variety of spring, woodland wildflowers were it not for some invasive plants that are creeping into this area (e.g., such as Japanese Barberry, Garlic Mustard, and Multiflora Rose).  One potential group activity might be identifying and eradicating invasive species in the West Woods (using the proposed trail as access).

Trail interpreters might be remiss in not including activities or lessons that relate to the trail’s rocks and geological features.  A significant variety of rocks can be found along this trail, from the shales and sandstones that comprise the local bedrock, to ‘erratic’ boulders of other origins that, no doubt, were transported to this site during one of the advances of the continental glaciers.  One example of the latter might be a ‘stray’ quartzite conglomerate boulder that was broken away from the Shawangunk Mountain ridge to the west or northwest.  Excellent examples of rock weathering are also visible on this trail, including:  1) The chemical and physical etching of rock surfaces by attached lichens and mosses  2) The mechanical fracturing of rocks by alternate freezing and thawing and invading plant roots, and 3) The rounding of rock edges by rock shifting and weathering over long periods of time.

The short spur trail that leads from the Maple Shade Trail at map point “R” leads to a proposed group seating area along the brook that ultimately flows into Rutgers Creek.  The brook in this locale descends in a series of small falls and rivulets that typically define this as a ‘lively brook’ area(with sights and sounds that may lend themselves to quiet observation and/or creative expression.  There also exists on this site, the decomposing remains of a large fallen tree that may(for some time(offer opportunities for decomposition studies.

The Maple Shade Trail can be accessed from several different  points:  e.g., 1) Map point “G” as a tangent off of the Old Pasture Trail  2) Map point “O”, which represents a short trail ‘connecter’ between the proposed Pavilion and the Maple Shade Trail, and/or 3) Map point “P”, which represents access to the Trail from the Mowed Meadow via the Bluebird Trail.

BUILT FEATURES OVERVIEW

· Preface(Detailed specifications for the customized design and construction of built features on the RCWC site is beyond the scope of this report.  However, information on the ‘siting’ of such features as shelters, seating areas, bridges, and boardwalks on the RCWC site is provided, with reference to either:
· Sources of built features to purchase, in pre-fabricated form (such as pavilions, gazebos, and/or shelters for composting toilets),  or
· Sources of informational guidelines on the construction of such built features as bridges and boardwalks.

Information on the above-stated sources is included in ‘hard-copy’ form in the Appendix Binder, as a supplement to this report

· Parking Area(Parking is a prime consideration for an omnibus vehicle that needs to safely discharge visitors at the RCWC site and then safely re-load them at the conclusion of the visit.  The crest of the Minisink Turnpike hill, near the Brandwein house, is extremely dangerous, owing to poor visibility in either direction.  However, a considerable distance downhill from this crest, about halfway between map points “I” and “A”, there appears to be an off-road, pull-over site that, with some grading and appropriate drainage, could be converted into a bus loading and unloading area.  Quarry-Pack, a local stone product (containing stone dust and ¾-inch stone aggregate) could be used to create a firm surface for bus parking.
From this site, visitors could then walk single-file along the mowed road-edge(either uphill or downhill(to established trailhead points on the map (e,g, “I”, “A”, or “J”) to begin their respective trail hikes.

· Shelter Structures(Several types of covered shelters are recommended for use with the proposed trails system:  1) a roof-covered Pavilion, that can provide cover for an entire busload of site visitors,  2) a roof-covered Gazebo, which can serve as a gathering site for a group of at least 15  3) a small, roofed, composting-toilet Restroom building that can, perhaps, accommodate at least two users simultaneously, and  4) a substantial, roof-covered, informational Kiosk.
The proposed Pavilion site is near map point “O” since it needs to be reasonably close to the bus unloading area, yet somewhat centrally located within the overall proposed trails site.  It also needs to be positioned in a location where security can be somewhat controlled and vandalism to the structure can be kept minimal.

The Pavilion may be used as an introduction to a field outing(or perhaps a summarization.  Ideally, it will include tables with benches for seating.  Perhaps a locked cabinet or shed can be secured to the building that contains some equipment for field studies and some emergency supplies.

If vehicular access to the Pavilion is deemed desirable, perhaps a vehicle-wide trail (using quarry-pack stone) could be created along the map point I-H-O meadow boundary. If wheelchair access is deemed necessary to allow those with physical impairments to reach the proposed Pavilion, then the I-H-O section of the proposed Bluebird Trail may need to be paved with some sort of a smooth paving material.  Either one of these latter options might also permit easy service to a small Restroom with composting facilities that could be located adjacent to the Pavilion.

Another logical built feature to be installed in the vicinity of the Pavilion is some sort of a Kiosk, with a covered board that displays maps of the trails and provides trail, emergency, and waste-removal information.

Since the location of the proposed Pavilion is immediately adjacent to the Mowed Meadow, perhaps an additional portion of the Mowed Meadow (immediately SE of the Pavilion site) could be sacrificed for hay production to create an open area for ‘group active’ experiences (e.g., a site where visiting groups might engage in whole-group interaction activities and simulations that are sometimes needed to convey ecological and environmental concepts and/or allow groups to burn off excess energy).  The site would, of course, need to be periodically mowed for this purpose, but it already exists as a site where periodic mowing (for hay production) takes place.
The proposed covered Gazebo site is a short distance from map point “D”, just off the Wood Thrush Trail.  It, too, may have a central table, with peripheral benches for seating(all of which may be used by small groups making aquatic investigations of Rutgers Creek or its tributary.  The distance of the Gazebo from the bus unloading area is significant (nearly 900 feet), so the transport of sizable equipment items to this spot might be limited (although the connecting route would be along the Old Pasture Trail, which represents a fairly straight path from the Turnpike).  On the other hand, the location of the covered Gazebo at the south end of the property represents an ‘emergency’ roofed shelter that small groups using the Early Light, Wood Thrush, or lower portions of the Old Pasture trails might escape to if surprised by unfavorable weather conditions.

NOTE: The Brandwein Institute had previously referenced information on specifications and costs associated with pre-fabricated pavilions and gazebos (from a company called CedarStore.com).  Their web-site:

· http://www.cedarstore.com/spl/structurecategory/pavilions/1

Although information on sources of conventional, pre-fabricated pavilions, gazebos, and shelters for composting toilets are provided in the Appendix Binder, the Brandwein Institute may wish to also consider plans that emulate more of a ‘biophilic’ design (e.g., the incorporation of real or simulated natural elements in human architectural structures that provide an attraction to nature and promote feelings of well-being).  Refer to the following web-site for information on a reference that addresses this topic:

· http://www.wiley.com/WileyCDA/WileyTitle/productCd-0470163348,descCd-tableOfContents.html

· Group Seating Areas(Two additional group-seating areas are recommended for the overall trails site.  One is located near the end of a short spur emanating from map point “K” and is identified as the East Woods Group Gathering site.  
The other group-seating area is located on the extreme opposite side of the proposed trails system at the end of another short trail spur emanating from map point “R”, and can be referred to as the West Woods Group Gathering site.

Both of these seating areas can be designed to accommodate about 20 individuals, or about half the overall number of a busload of visitors to the site.

Refer to the descriptions of the Overlook Trail and the Maple Shade Trail for possible focal points of interest relating to group use of either of these seating areas

Anchored log benches with non-splintering composite seating surfaces can be used to create these seating areas.  The benches can be arranged in a semi-circular pattern that allows a lesson presenter or participant positioned in a central location to communicate easily with all those who are seated.  

· Solo Seating Areas(Two sites are recommended for solo observation and/or journaling activities:  one along the stone wall between map point “C” and “D” on the Old Pasture Trail, and the other halfway between map point “D” and “V” on the Wood Thrush Trail.  Although neither of these sites need require seating for individuals, one way to provide seating is to use the cut sections of logs, placed upright and spaced evenly along the recommended trail.
· Bridges(Three (3) bridges with side-rails are recommended for the overall site:  1) One made from two 14-foot bridge sections spanning the small brook that flows downhill through the East Woods area (between map point “L” and “B” on the Overlook Trail)  2) Another 30-foot bridge spanning the pond drainage tributary near map point “D” on the Wood Thrush Trail, and 3) A third 20-foot span higher up on the same tributary brook between map points “U” and “T” on the Wood Thrush Trail.  Recommended as an attached, built ‘appendage’ to the latter bridge, is a some sort of custom-built, brookside platform for investigating aquatic organisms gathered from the brook.
Two additional ‘log-style’ bridges, each 10 feet long, can be placed to span two depressions along the Old Pasture Trail (between map points “C” and “D”).

A source that includes information on trail bridge construction is “Recreational Trail Design Construction,” by David M. Rathke and Melvin J. Baughman, University of Minnesota Extension, 2009.  A hard copy of this reference is included in the Appendix Binder.  See web-site:

· http://www.extension.umn.edu/distribution/naturalresources/DD6371.html

· Boardwalks(Two (2) primary boardwalk sections are recommended for wetland trail crossings:  1) A 24-foot section between map points “B” and “C” on the Old Pasture Trail, and 2) a 50-60-foot boardwalk spanning the wetland near map point “V” on the Wood Thrush Trail.

The primary difference between the proposed bridge and boardwalk structures are:  1) The boardwalk structures need special anchoring foundations, since their anchored supports are typically in water-saturated soil, often year-round (whereas the anchoring pints for bridges are typically dry(at least most of the time) and, 2) Some of the recommended boardwalks that span small areas may not require side-rails.

At least two (2) additional short boardwalk sections may be needed to span small wetland areas or ‘spring seeps’on the Old Pasture Trail (just downslope from map point “B”) and along the Deer Run Trail loop that angles off the main Deer Run Trail (nearest map point “M”).

For information on wetland and boardwalk construction, consult either portions of the above-stated publication from the University of Minnesota Extension, or “Constructing Wetland Boardwalks and Trails,’ by John Kusler, Association of Wetland Managers, 1993.  A hard copy of this reference is included in the Appendix Binder.  See web-site:

· http://www.aswm.org/propub/2_boardwalk_6_26_06.pdf

NOTE:  It should be stressed that permits may be required for the siting and construction of bridges and boardwalks on the proposed RCWC trails area.  Consult the following New York State Department of Environmental Conservation web-site for more information:

· http://www.dec.ny.gov/permits/357.html

· Handicapped Access Path(If accessibility for the physically impaired is desired or required(at least to select points on the RCWC site(there are two possible locales to provide this accessibility:  1) The East Woods Group Gathering Site, and 2) the Pavilion.  Depending on the frequency of visitations requiring wheel-chair access, the trail section between map points “J” and “K”, and another connecting map points “I”, “H”, and ”O” could be paved, but at considerable expense, since a carefully prepared foundation needs to be first laid down prior to paving.  A possible paved J-K access path from the Minisink Turnpike to the East Wood Group Gathering Site would need to be about 150 feet in length.  A similar paved I-H-O access path from the Minisink Turnpike to the proposed Pavilion would need to be about 500 feet in length.
The afore-mentioned University of Minnesota Extension web-site also provides information on “Accessibility Trails for Persons with Disabilities”:

· http://www.extension.umn.edu/distribution/naturalresources/DD6371.html

Trail Construction Recommendations

· Preface(As noted with the “Built Features” topic above, the significant volume of information on trail construction warrants including it as ‘support information’ to complement this report.  The body of this report will merely give emphasis to a few key trail construction highlights, with the added recommendation that key ancillary references be consulted for more specific instructions and guidelines (addressing such topics as: trail grading and grade fluctuations; trail width and clearance standards; tread design to minimize erosion; and drainage considerations).
Five (5) notable references are provided, which are all included in “hard-copy’ form in the Appendix Binder (the first two having been previously referenced in the “Built Features” section of the report):

· “Recreational Trail Design Construction,” by David M. Rathke and Melvin J. Baughman, University of Minnesota Extension, 2009.  See web-site:

· http://www.extension.umn.edu/distribution/naturalresources/DD6371.html

· “Constructing Wetland Boardwalks and Trails,’ by John Kusler, Association of Wetland Managers, 1993.  See web-site:

· http://www.aswm.org/propub/2_boardwalk_6_26_06.pdf

· “Wetland Trail Design and Construction,” U.S. Department of Agriculture, Forest Service and Technology Program, and the Federal Highway Administration, U.S. Department of Transportation.  See web-site:

· http://www.fhwa.dot.gov/environment/Fspubs/01232833/struct02.htm

· “Trail Layout and Trail Design,” and “Trail Specifications for Sustainable Multi-Use Trails,” Arrowhead Trails, Inc.  See web-sites:

· http://arrowheadtrails.com/construction/layout.html

· http://www.arrowheadtrails.com/literature/specifications.html

· “Rolling Grade Dips(Erosion Control Basics,” International Mountain Biking Association (IMBA).  See web-site:

· http://www.imba.com/resources/trail_building/gradedips.html

· Poison Ivy Eradication(As detailed in the Safety Concerns section of this report (below), Poison Ivy (Rhus radicans) is present in abundance on the RCWC site, and its eradication will need to be addressed prior to trail construction.

The BI Board will need to adopt some policies with regard to Poison Ivy eradication.  Will they be in favor of only mechanical eradication methods, or will they permit the chemical eradication of the plant using chemicals herbicides? (with the likelihood that either method will still require ongoing attention to the problem).  The problem, of course, with most chemical herbicides(like glyphosate (e.g., the Roundup brand) or triclopyr (The Ortho Brand)(is that they are not just selective to Poison Ivy but will kill other woody vegetation in the nearby vicinity.  And then there is the additional concern of herbicides getting into the streams and groundwater since water is so prevalent on the site.

The “Poison Ivy Factor” on the overall RCWC site should not be taken lightly and needs to be seriously addressed by the Brandwein Board of Directors before any major trail work is initiated.

Two web-sites are recommended for further investigation of the various domains of this issue.  The second represents an agency that provides poison ivy eradication services:

· http://landscaping.about.com/cs/weedsdiseases/a/poison_ivy_3.htm

· http://www.poisonivyremoval.com/ordereze/default.aspx

· Trail Tread Design/Installation(The design of trail tread is contingent, at least partially, on the type of use, as well as the anticipated degree of use.  Obviously, a trail that is being designed for use by bikers and/or recreational vehicles will require a different set of construction standards than trails that are used solely by hikers.  Likewise, trails that are used daily will most certainly be impacted more heavily that those that are only used occasionally.  In general, the more intense the use, the more need for trail tread materials that are more costly and require more rigid installation procedures.
The Brandwein Institute will need to look realistically at the resources that are available to support trail development, and decide on trail tread options that can support the anticipated use of the trails safely, yet cost effectively.

The proposed RCWC trails plan recommends an overall lineal distance of about 1.25 miles of trails.  A significant portion of these trails might be maintained with a tread of 4-5 inches of wood chips, especially in those deeply shaded areas where ‘weed’ growth is minimal.  A possible ‘no cost’ source of wood chips might be the Orange and Rockland Public Utility Company that provides electric power services to the region(which may be looking for ways to dispose of chips from their line trimming operations.  Many recycling centers also provide free sources of chips.

In contrast, there are sections of the proposed RCWC trails that will require a more substantial trail tread material, such as quarry-pack stone (QP), which is comprised of ¾-inch stone mixed with stone-dust (which, when wetted, compacted, and graded properly can provide a substantial tread surface with minimal erosion).  Local sources of this material, which are capable of delivering it to the Greenville area, can do so at a cost of about $22 a ton (delivered).  A ton of QP is capable of producing a 3-foot wide, 15 foot long section of trail tread with a depth of about 4 inches.  If a ‘geo-textile’ type of fabric were used as a foundation beneath the QP (to prevent weed growth up through it), the additional cost for 15 feet of trail tread would be about $6.  So, the overall cost of a 15-foot section of RCWC trail that might require the most costly materials will be just under $30.

One example of a proposed trail that may require this treatment is the Maple Shade Trail, which, due to its rockiness, will need a firm tread leveling material, like QP, to make it safe.  The proposed Maple Shade Trail is approximately 800 feet long.  Therefore, applying the cost estimates stated above, it would cost about $1,600 to establish a tread on the Maple Shade Trail with a fabric/QP base.

Geo-textile fabric may, of course, also be needed on sections of the proposed trail that may be wood-chipped, but which are more susceptible to weed growth due to sun exposure.  So, this will result an added expense of about $40 per 100 feet wood-chipped trail tread.

Wherever possible, trail development recommendations for RCWC trails are based on specifications defined in the authoritative references noted in the “Preface” to this section of the report (above), with exceptions based on cost and practical considerations.  A couple of examples of guidelines from these references that are strongly recommended are:  a)  slightly out-sloping trail treads that follow the contour of a hillside, and b) a trail drainage feature called a “rolling grade dip”(or RGD( (both of which help to prevent the erosion of the trail tread). 

· Vegetation Clearance(The above-stated references also recommend a corridor of cleared vegetation that extends 1-2 feet beyond the edge of the trail tread (excepting trailside vegetation that is no taller than 1-2 feet).  Overhead vegetation should be cleared to a height of 8-10 feet, depending on the circumstances.  Obviously, all trails need to be surveyed on a regular basis to make sure that these clearances are maintained by periodic trimming and cutting back woody vegetation, in particular.
· Sources of Materials(Sources of trail tread material have been noted above.  Since Quarry Pack may be delivered from a variety of local sources, contacts will need to be made to determine the most convenient and cost-effective source.
Geo-textile fabric can be purchased in 100-foot rolls from Lowe’s or Home Depot.

Construction lumber, for built features on the RCWC trails site may also be purchased from Lowe’s or Home Depot.  Wherever possible, constructed surfaces that site visitors will touch, or sit upon (e.g., bridge railings or bench-tops), should be made of composite materials (like Trex) which are available from Lowe’s.  Although composite materials are more costly, they do not significantly weather, warp, or splinter to the degree of conventional lumber materials, and are, therefore, much safer to use as ‘contact’ materials.
· Sources of Volunteer Construction Labor(Local 4-H and Scout groups might be the ideal choice for groups to tap for volunteer labor.  The New York/New Jersey Trail Conference may also be contacted for possible connections to labor sources.  The Trail Conference maintains some 1600 miles of trail in New York and New Jersey, so they have significant experience in this field.   Their web-site is: 
· http://www.nynjtc.org/
Trail Maintenance Recommendations

· Routine Trail Maintenance(Routine trail maintenance will include such practices as:  1) litter and fallen tree branch removal  2) minor trimming of branches overhanging the trail 3) minor tread erosion repairs  4) mowing or weed removal in those areas requiring it  5) on-going Poison Ivy control  6) inspection of the entire trail system for safety hazards and/or possible vandalism.

· Periodic Trail Maintenance(Period maintenance will include all of the above, plus:  1) re-surfacing of trail tread with new materials  2) cut-back of woody vegetation overhanging or over-reaching the trails  3) Removal of invasive plant species  4) close inspection of all built structures for signs of deterioration or weakness  5) replacement of damaged or missing location-marker posts  6) repair of damages or deterioration relating to weathering or vandalism.
NOTE:  The trail system has been designed to, hopefully, minimize vandalism.  With the exception of a few location-marker posts and the associated trail-heads they are marking, most of the built features associated with the trail system are not really visible from Minisink Turnpike.  Furthermore, the proposed location of the most conspicuous built feature(the Pavilion(is just down the hill from the Brandwein house, which should reduce the probability of vandal activity at that site.  Having said that, it is common knowledge that portions of the proposed Old Pasture Trail are used by fisherman and others throughout the year, to access Rutgers Creek, so freedom from vandalism(especially on the eastern portions of the site(cannot be guaranteed.  This, obviously includes such strictures as bridges, boardwalks, and the proposed Gazebo near map point “C”.  As suggested above, routine reconnaissance of the overall site for damages and safety hazards that may arise from vandalism are strongly recommended.

· Sources of Volunteer Maintenance(Note the sources listed above for Volunteer Construction labor.
Trails Layout and Design Considerations/Criteria Revisited

Near the beginning of this report, a number of criteria were simply listed that should be taken into consideration by those planning a trails system for the Rutgers Creek Wildlife Conservancy.  These criteria are documented in further detail below:
· Alignment with Overall Science/EE Trends 

Plans for the use of the trails by visiting school groups may align well with current trends in science education and environmental education.  

First, in the realm of Environmental Education, there is currently a growing, nation-wide coalition of support for what is being called the “No Child Left Inside” movement (with organizational sponsorship through the Chesapeake Bay Foundation).  The growing coalition is comprised of educational, environmental, and public health organizations who are unified in their push for greater funding and support for outdoor-based learning (based on a growing body of research that emphasizes the critical need for such learning).  The ultimate goal of this coalition is to insure broad legislative support for a major NCLI component of the re-enacted Elementary and Secondary Education Act of 2009.  If passed, the legislation would help to funnel direct funding to school districts through states with “Environmental Literacy Plans.”  Such funding might well trickle down to provide support for school-based field programs at the Rutgers Creek Wildlife Conservancy.  For more information on this initiative, Google ‘NCLI’ on your web browser or consult the NCLI website at: 

· http://www.cbf.org/site/PageServer?pagename=act_sub_actioncenter_federal_NCLB
In the domain of science education, a curriculum enrichment strategy called “Outdoor Inquiries” is currently being advanced through an organization called First Hand Learning, Inc.  FHL has demonstrated the effectiveness of this outdoor instructional methodology through workshops and pre-conference sessions the last couple of years at the NSTA Convention.  The “Outdoor Inquiries” approach uses a guidebook and student journals to demonstrate five strategies for fully engaging student learners in outdoor investigations:  1) Using Field Journals  2) Mapping the Site  3) Creating a Field Guide  4) Making a Collection, and 5) Observing Animal Behavior.  Investigation “kits’ and associated materials also complement this enrichment program, along with a professional development facilitator guide for training teachers in using the approach.  All in all, the strategies might lend themselves very well to school districts as entry-level strategies for engaging their teachers and students in outdoor learning at the Rutgers Creek Wildlife Conservancy.  The First Hand Learning web-site that describes this program may be found at:

· http://www.firsthandlearning.org/oi_products_overview.html

· Support of Brandwein Institute Mission Objectives

According to documentation published by the Brandwein Institute (1992):

The Brandwein-Morholt Trust envisions two major purposes and their relevant activities:  First, a planned maintenance of a conservancy for public use.  Second, its utilization as a teaching facility with two complementary aims:  the preparation of teachers in field studies relevant to conservation and environmental science . . . [and] concurrent with this activity, the education of high school students, so inclined, in the research methods of the environmental scientist with the aim of stimulating them to consider the field as a fruitful life work.

These purposes seem to align very well with a trails system that might provide visiting students and school groups safe and relevant access to representative sites within the Rutgers Creek Wildlife Conservancy.

A trails system proposal annotated with varied and multi-faceted learning opportunities may prove especially useful in this regard.  This ‘proposed trails system’ report represents an initial step toward this goal.  The additional planned engagement of a group of select Brandwein Institute Fellows in complementing this proposal with specific, targeted instructional and learning opportunities will, hopefully, allow the mission objectives of the Institute to be realized.

· Alignment with Natural Community/Ecosystem Features

Any proposal for a multi-dimensional, multi-disciplinary approach to using an outdoor conservancy for instructional purposes needs to be sensitive to, and inclusive of, features of the local ecosystem.  Visitors to the site need to be able experience lessons and activities that are relevant to their frame of reference, in the context of their local and regional communities.  When carried out appropriately, this becomes “place-based learning” in its finest sense.

This report has, therefore, been structured around the natural communities that are present in the Rutgers Creek Wildlife Conservancy; how a trails system can be designed to allow visiting groups to experience an intimate association with these communities; and most importantly, perhaps, how site-based experiences at the RCWC are connected to broad ecological concepts and understandings that are important to their lives, as citizens of the local region.

· Support of Potential Target User Objectives

Most school-targeted programs at RCWC will need to correlate closely with the academic standards and performance indicators of whichever state a particular visiting school district represents.  Since RCWC lies squarely within the Tri-State region, this will require an awareness of standards in all three states.  For a representative look at such standards, refer to the following web-sites:

· New York State:

http://www.emsc.nysed.gov/ciai/mst/pub/intersci.pdf

· Pennsylvania:

http://www.pacode.com/secure/data/022/chapter4/s4.83.html

· New Jersey:

http://www.nj.gov/education/aps/cccs/2009/science/index.html
In addition to adherence to academic standards, RCWC programs that target schools will need to be sensitive to such issues as transportation, teacher education, and student safety, any one of which could prove to be a barrier to participation if not properly addressed.

· Recognition of Health Hazards and Safety Considerations

A trails plan for a visitation-based site that fails to effectively address health and safety considerations is doomed to a short life.  Some primary health and safety issues to be addressed in this proposed trails project:

1) Loading and Off-Loading Site:  A bus pull-off area has been proposed for Minisink Turnpike that will allow for the bus exit and re-entry of students on the right side of the bus (away from the road).  Nevertheless, caution will still need to be exercised to insure that students, at no time, be allowed to walk out onto the road.

2) Group Size and Supervision:  Most schools will want to send a ‘busload’ of students (perhaps numbering up to 40) to make the trip as cost-efficient as possible.  A 1:10 ratio of teachers/supervisors to students is advised.  Most of the proposed trails and group seating areas will be designed for small groups of 15 or less, so it will be important for large groups to be subdivided, with each sub-group occupied with a different pursuit in an area away and apart from the other sub-groups.  This, obviously, requires a fair degree of advance planning and preparation by those who may be supervising each sub-group.

3) Elimination of Potential Trail-based Physical Hazards:
· Stream Safety:  One potentially serious hazard on the RCWC site is Rutgers Creek itself.  During times of heavy flow, proximity to this stream should be avoided at all costs.  The power of moving water can easily be misjudged by those unfamiliar with its flow down a river or stream channel.  For this reason, the proposed trail system for the RCWC does not include constructing a bridge across the main channel of Rutgers Creek.

· Trail Obstacles:  A trail tread with an inordinate amount of trail obstacles (e.g. projecting rocks, logs, etc.) can be a hazard to trail walkers and should either be cleared, or the tread packed with a leveling material (such as wood chips or quarry-pack stone) to at least partially conceal the obstacles.  Some sections of the proposed RCWC trail system may require this treatment (especially in the vicinity of the Maple Shade Trail).

· Built Structure Materials:  Built structures (e.g., benches, bridges, boardwalks, etc.) need to be constructed using ‘composite’ materials that do not seriously weather or splinter over time.  Refer back to “Trail Construction Recommendations/Sources of Materials.”
4) Removal of Poison Ivy and/or Reduction of Threat:  Although not always a concern on some outdoor sites, this has to rank as perhaps the single most important safety and health issue relating to visitation to the Rutgers Creek Wildlife Conservancy!  Poison Ivy is rampant as a ground cover over most of the site!  So safety considerations need to pertain to not only visitors to the completed trails, but to those commissioned to create the trails and/or build trail-related structures.

Refer back to the section above on “Trail Construction Recommendations” for a discussion of poison ivy eradication procedures.

5) Reduction of Tick Contact Threat:  Although ticks are prevalent on the site, proper site preparation and attention to visiting groups can minimize contact and eliminate their potential threat.  The elimination of overhanging or overreaching brush and branches from the vicinity of the trail tread is critically important in preventing ticks from ‘hopping a ride’ on passersby.  Visitors need to also be ‘pre-educated’ about ticks; learn how to properly dress for outdoor field sessions; and know how to check themselves for ticks following the trip. 

For additional information on ticks, consult the following web-site of the American Lyme Disease Foundation:

· http://www.aldf.com/deerTickEcology.shtml

· Adherence to Minimal Maintenance Procedures

Because the Rutgers Creek Wildlife Conservancy is not a staffed location, the trail system needs to be designed so as to minimize maintenance.  This means adopting a series of practices that are an inherent part of the system’s original design:

· Installation of proper trail tread drainage diversion devices to prevent or curtail tread erosion

· Use of proper tread material to prevent damaged tread or undue encroachment of vegetation into the tread area

· Use of proper construction materials in the ‘built’ features to lengthen the life of the structures and minimize damage through weathering

· Minimizing areas that need to be mowed

· Minimizing signage by employing a network of location-oriented I.D. ‘alphabet-letter’ posts that can be placed at critical trail junctures and correlated to printed informational guides

Potential Support for Trails Development
Support for RCWC trails development may come from a variety of sources, but each will need to involve someone in a leadership capacity taking the time and the energy to network and cultivate relationships with coalitions and agencies who might provide guidance and support(through information, training, and/or funding..

A few examples of these:

NY STATE OFFICE OF PARKS, 



RECREATION, AND HISTORIC PRESERVATION


(a description from their web-site:
On August 10, 2005, the President signed into law the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFTEA-LU).  Funds for the Recreational Trails Program (Rtp) are provided by SAFETEA-LU.  The Recreational Trails Program is a State-administered, federal assistance program to provide and maintain recreational trails for both motorized and non-motorized recreational trail use.  The RTP requires that States use 40 % of their funds apportioned in a fiscal year for diverse recreational trail use.  The RTP is a matching grant program for the acquisition, development, rehabilitation, and maintenance of trails and trail-related projects.  Funds are available to non-profit organizations, municipal, state, and federal agencies, Indian tribal governments, and other public agencies and authorities.

Web-Site: http://nysparks.state.ny.us/grants/programs/recreation.asp

NEW YORK STATE TRAILS COALITION(a description from their web-site:
Parks and Trails New York invites trails supporters to join New York State Trails Coalition to build broad-based support that can send a powerful message to funders, legislators, and agency officials.  With more than 700 groups involved in developing and maintaining trails within New York, the time has come to join forces to advocate for trails and greenway policies, programs, and funding that can benefit everyone.

Parks and Trail’s New York’s Capacity Building Grants program for park and trail groups provides grants up to $3,000 to strengthen not-for-profit organizations that are working to build and protect parks and trails in communities across the state.

Web-Site:     http://www.ptny.org/advocacy/coalition.shtml

NEW YORK / NEW JERSEY TRAIL CONFERENCE( from their web-site:

The New York-New Jersey Trail Conference maintains and Protects 1700 miles of trails in southeastern New York and northern New Jersey through community service opportunities for people who love the outdoors.  Membership in the Trail Conference gives you opportunities to take part in volunteer projects and training workshops.
Web-Site:     http://www.nynjtc.org/

APPALACHIAN MOUNTAIN CLUB
( from their web-site:

The AMC is proud to present the Chapter Trails Challenge.  The Chapter Trails Challenge has been set up to encourage AMC members to adopt new trail segments outside of those currently maintained by the club.  New segments in the New York metropolitan area include individually maintained trails under the direction of the New York/New Jersey Trail Conference.

Web-Site:     http://www.amc-ny.org/public-service/trails/

Summary and Conclusions

An inventory of the primary physical and ecological features of the Rutgers Creek Wildlife Conservancy, in Greenville, New York, has been carried out for purposes of establishing a trails network on the Conservancy property.  This report represents a summary of the results of that inventory.

Preparation work for this site inventory was begun in January, 2009, and the overall inventory completed in May of the same year.  A variety of methods were used to determine the most practical, viable, usable and relevant trails system for the purpose of educating site visitors to the Rutgers Creek ecosystem and engaging them in experiential lessons and activities.  The report is designed to be supportive of the efforts of Brandwein Fellows who will be commissioned to create those lessons and activities.

The report author walked over the site a number of different times prior to any serious plan development to experience seasonal variations in site features that might influence the routing of trails.  The overall site was carefully scrutinized in preparation for a proposal that will seamlessly link the trails and trail features identified with natural communities that exist on the RCWC site.  Maps were created and a series of trails development and maintenance guidelines were identified that will allow use of the RCWC trails to achieve their intended purpose.  

Infused with all of these recommendations have been web-site references and support literature that will provide additional information to those charged with the responsibility of carrying out some of the report proposals.

Rutgers Creek Wildlife Conservancy is a special site whose potential for the relevant, place-based, education and edification of its visitors is not so much the uniqueness or biodiversity of its resident species, but the body of knowledge and information that has already been amassed about those species!  The various recommendations of this proposal report will hopefully extend the reach of this knowledge and information by providing a site-based foundation for RCWC expanded ecosystem awareness, enrichment, and learning.
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