Introduction

In the fall of 1993, the Board of Visitors passed a resolution demonstrating its commitment to preserving the College Woods.  The resolution states that, “The College of William and Mary is dedicated to conserving Lake Matoaka and the surrounding woodlands, serving as a steward to this natural heritage area now and in the future” (W&M Biology Dept). Students, faculty, and community members use the trail system in the College Woods for earth science education, exercise, and leisure.  According to Martin Mathes, William & Mary professor of Biology, "sections of the trail system are a threat Lake Matoaka due to excessive run-off of soil.  Many times these sections [of trail] are not safe for trail users due to steep slopes and large ruts and gullies that are a result of heavy trail erosion" (Olson, 97).  This project will carefully investigate how often the trail system is being used and in what ways users enjoy the trail (i.e. biking, jogging, walking etc…).  The goal here is to understand the factors that control the current condition of the college woods trails and highlight the degraded sections of the trail that pose environmental and social impacts.  Understanding what factors create hazardous conditions will help in developing a remediation plan that corrects the negative environmental and social impacts the current trail conditions pose.  

Previous Work/Background

Most U.S. trail systems were built in the ‘20s and ‘30s without great forethought.  “Utility and convenience for protecting against fire, not recreational use or protection of natural conditions, were the principle design criteria” (Sprung, 00).  The College Wood trails are no exception.  Built in the early ‘30s, the trails have been heavily used by the community, but cared for by few.  The only record of trail protection is found in the William & Mary News archives from 1997.  According to the article, William & Mary professor of Biology, Martin Mathes and two assistants, Joe Leyda, a graduate biology student, and senior John Hoover; conducted a systematic survey of the College Woods and its more than 10 miles of trails.  They concluded years of neglect and heavy use have left many of the dirt paths in serious disrepair. They found that during moderate to heavy rain, water often flows directly down the paths into the lake.   Heavy use by mountain bikers and motorcycles has been particularly destructive and has aggravated the runoff problem. Ditches 3 feet deep have developed in some areas largely as a result of these activities.  Based in part on Leyda's and Hoover's findings, The College put restrictions on how the trails may be used. Mountain bike use has been limited on most paths. Signs indicating these restrictions are posted at the Compton Road trailhead.  Recreational sports also conducts patrols of the trails to enforce the new regulations with the help of campus police (Olson, 1997).

Other studies conducted over the last twenty-five years indicate that trail use plays an insignificant role in trail degradation and that trail design has more of an impact on how the trail erodes under different weather conditions.  For example, Rebecca Summer observed the impact of horses on trails in Rocky Mountain National Park for seven years.  She wrote, “Horse Traffic was not the single, dominant process active on trails.  Trail degradation was also a function of landform, climatic and catastrophic events and geomorphic processes” (Summer,1986).  She found no relationship between trail widening/deepening and amount of use, but saw a strong connection between erosion and the landform location.  Sheila Helgath found similar results in her study of trail deterioration along the Montana-Idaho Boarder.  She concluded:

Amount of use was less strongly and consistently related to deterioration than expected…Low use trails that exceeded 10% grade eroded most severely.  High use results in trail damage, especially if perched and high water tables are present.  On   gentle slopes little damage would result even with high use on well-drained                  sites (Helgath, 1975).

These studies show the importance of proper trail design.  Pre-construction planning is essential in minimizing erosion.  If a trail is routed over unstable soils or across steep slopes degradation is more likely to occur which poses a threat to the surrounding watershed and to the safety of trail users.  


Despite these conclusions about the predominance of nature, many scientist and land managers believe more investigation on user impact is needed.  This study will investigate the condition of the College Woods trails and determine what factors control the condition they are in today.  By doing so it will be possible to understand if the way trails are being used is a stronger influence than the way they were built.

Geologic Setting


Understanding the Geologic Setting of the College Woods is essential for investigating the factors that control the current trail condition.  Three Tertiary sedimentary formations underlie the study area.  The Eastover formation is found closest to streams and low lying areas.  It is simply described as marine, sand and clay.  Overlying the Eastover, is the Yorktown formation described as marine, fossiliferous sand.  The Bacons Castle formation overlies the Yorktown and is described as fluvial-deltaic and tidal, gravel, sand and clay (Johnson & Bailey).        

Work Plan and Methodology


To understand what factors control current trail conditions it is essential to collect a wide array of data to detect any patterns that may be present.  These patterns may show that certain geologic formations yield a higher erosion rate or that a heavily used trail is more damaged than a trail that is used infrequently.  This project will be carried out in several steps to ensure that data is collected efficiently and accurately.  The steps listed below will be conducted during the summer and fall of 2001.  

1.  Background understanding in Trimble, Pathfinder software and GPS units. Explorer 2 and Explorer 3 must be fully understood as the units will be used to map the study area.  It will also be important to develop Line Information Codes and Point Information Codes at this time to aid in mapping efficiency.

The Codes are broken down here and are important for uncovering any patterns discussed above.  

2.  Using the Trimble Explorer 3, to map the existing trails in the College Woods will require a classification scheme to expedite the process.  The classification codes to be used will be letters as is pre-programmed in the Explorer 3, starting with A and going on to Z.  Total Station will also be used in late fall to make elevation, relief, and slope information more accurate.  The codes shown below make it convenient to collect as much information as possible in the field.         

Trail Type

A  Main Trail

B  Secondary Trail  

C  Infant Trail 

D  Trail rerouted due to trail user discretion

Geologic Formation Trail Lies In

A  Eastover

B  Yorktown

C  Bacons Castle

Slope

A  0-2%

B  2-4% 

C  4-6%

D  6-8%

E  8-10%

F  10-12%

G  >12%

Amount of Trail Use

A  0-1 user hour/day

B  1-2 user hour/day

C  2-3 user hour/day

D  3-4 user hour/day

E  4-5 user hour/day 

Condition Class Method (Fig 1.)
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Class 0:  Trail barely distinguishable; no or minimal distur-
bance of vegetation and/or organic litter.

Class 1:  Trail distinguishable; slight loss of vegetation cover
and/or minimal disturbance of organic litter.

Class 2: Trail obvious; vegetation cover lost and/or organic
litter pulverized in primary use arca.

Class 3: Vegetation cover lost and/or organic litter pulver-
ized within the center of the tread, some bare soil
exposed.

Class 4:  Nearly complete or total loss of vegetation cover
and organic litter within the tread, bare soil wide-
spread.

Class 5:  Soil erosion obvious, as indicated by exposed roots
and rocks and/or gullying

Figure1—Conditionclassdescriptionsusedtoassesstrailconditions
(source:JeffreyL.Marion).




                                     Note:  Class 0 will be referred to as Class A, Class 1, B, etc.

Point Information Codes

A  Trail Intersections

B  Water Crossing with bridge

C  Water Crossing without bridge (low lying trail/high water table area)

D  Fallen tree and re-routed trail

3.  Intense mapping of trails in study area.  This will include several weeks of field work and time in the lab to create a map that outlines all the existing trails in the study area.   This map will clearly show the Line Information Codes and Point Information Codes listed above.  This map will present clear information about what trail conditions exist in what areas and help in uncovering any particular patterns that may help draw some conclusions about what factors control trail conditions.  

4.  During this time in the field it will be essential to monitor trail usage.  Understanding who uses the trail and how often will help policy makers understand how important this area is to the community.  The main goal here is to gather information from the a wide variety of community members to gain a better understanding of who uses the trail, how often, and for what purpose.   Using the same sampling method the Minnesota Department of Natural Resources Trails and Waterways Division used in 1998, it will be necessary to collect information using on site sampling as well as a website/mail in survey.  The on site sampling will be done in conjunction with the production of the map in the interest of conserving time.  Data collection for use estimates will consist of an individual counting trail users while traveling along a selected segment of trail at pre-selected times and days.  Each count will last no longer than one hour.  The counter will classify summer and fall trail users according to their activity: biking, walking, running, horseback riding, educational experience and other.  Trail use will be reported in terms of “user hours.”  One user hour is one person using the trail for one hour.  Two people using the trail for one  hour is two user hours.  Similarly, two people using the trail for four hours is eight user hours.  User hours are an effective way to combine and compare trail activities that have different outing lengths.  A biking occasion, for example, is typically longer than a walking occasion, which in turn is typically longer than a running occasion.  To combine and compare these activities requires that they be measured in an equivalent way.  Such an equivalent way of measuring is user hours.  The sampling plan will specify the place, date and time an individual is intercepted and will note what activity they are participating in.  

5.  On line and or mail back written survey.  Information from this simple survey will help policy makers understand what community members use the college woods trails, and  what kind of condition those users think the trails are in.  An outline of the survey is included on the following page.        

1.)  Name (optional)




  Age (required)




2.)  Please circle what best describes your situation  

Resident of Williamsburg?  
Yes        No          William & Mary…     Student      Faculty     Staff        None     

On average I enjoy the College Woods Trails…            

>1 hour or more daily


~1/2-1 hour daily


<1/2 hour daily


>1 hour or more 3-5 days a week

~1/2-1 hour 3-5 days a week
<1/2 hour 3-5 days a week

>1 hour or more 1-2 days a week

~1/2-1 hour 1-2 days a week
<1/2 hour 1-2 days a week

I…
Have never even heard of or been on the College Woods Trails.

I…
Do not regularly use the College Woods Trails but have been on them once or twice during my time here.

I…
Enjoy knowing the trails are there for me to use but just don’t have enough time to use them regularly


3.)  I enjoy…on the trails

Biking
         Walking/Hiking
  Running         Horseback Riding      Educational Experience      Other


 

4.)  If you use the trails please fill in the sentence so that it best describes how you feel about it’s current condition.



        an/no




  not/indeed

do/do not

I believe the trails poses 
 environmental threat to Lake Matoaka, and are 
 safe for users and 
 need repair.
6.  It will be important to know the amount of trail material that has been removed over the last 70 years and the rate of erosion in Class 5 sections (refer to Trail Condition Classes Fig. 1.).  This will be measured using Leonard, Whitney and Cole’s cross sectional area method (Fig. 2).
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Once a sampling location is identified, a taught line, rope, cord, wire or rigid bar is placed across the trail and attached to two fixed points.  These points should be permanent and far enough off the trail to allow for future erosion.  At fixed intervals along the horizontal transect line, vertical measurements are taken to the trail surface.  The cross-sectional area below the taut line or bar can then be calculated and future measures will indicate the amount and rate of change that has occurred.  

7.  Conclusions will be drawn based on the observations, surveys, and scientific studies performed.  Solid conclusions with supporting data will help in convincing policy makers to provide funds to help repair the degraded sections of the college woods trails.  A formal presentation will be compiled to clarify what is happening to the trials, why, and what we can do about it.  The overall goal is to make a difference in our own backyard through improving safety and environmental conditions.      

