Watersheds/Storm Water Management Overview: 

On the St. Michael’s College Campus

You have likely heard of the impacts of major industries on the environment.  It is not necessarily intuitive that a college has an impact on the environment.  However, St. Michael’s College represents one of the largest concentrations of people living and working at a single location in Vermont.  Granted, we are not generating large quantities of toxic chemicals, but the facilities required to run even a small college do impact the environment. Today we will travel around campus to examine the grounds as integral parts of the Champlain basin.

Introduction and brief history

Watersheds and paving

The word watershed originally meant the dividing line on the landscape between the areas drained by two different rivers.  In other words, all water from one side of the watershed flowed to one river, and water on the other side of the imaginary line on the map went to a different river.  In recent times watershed has come to be used to describe the area drained by a single river (more correct term for this would be catchment or drainage basin).  Because watershed is now more commonly used in the popular press in this latter manner, we will use it in the same way.

In a natural setting, water falls on the landscape, some percolates into the soil, is absorbed by plants, evaporates back to the air, and some drains to a river or other water body.  Plants, soils, and wetlands contain a large volume of water that is released slowly to rivers over time. These natural processes are part of the water cycle.  Any structure, paved area, or landscaped ground, can change the water cycle.  For example, paved parking lots effectively eliminate soil percolation and absorption by plants, and speed the process of drainage to rivers, greatly reducing evaporation in the process.  A simple paved area serving a human need results in a massive volume of water being released rapidly to a river after every rainstorm.  

Paving results in extreme variability in rate of flow in rivers.  This causes severe riverbed erosion after snowmelt or rain, and deprives aquatic organisms of habitat during the periods between storms.  In addition, paving leads to deposition of sand and other fine particles in riverbeds.  Also, a laundry list of chemicals associated with automobiles including road salt, organic compounds, and heavy metals follow the same flow path.  In the State of Vermont, where the environment is relatively clean, the results of runoff from paved urban and suburban areas represent one of the biggest (if not the biggest) threats to water and habitat quality in rivers.

Paving and stormwater in Vermont

Legislation called Act 250 was passed by the State of Vermont in 1974.  One component of this act was a requirement that property owners apply for storm-water discharge permits so the state could regulate the growing problem of hardscape areas.  Compliance with this legislation was spotty at best until a landmark case involving Lowes department store in recent years.  Lowes was initially denied a storm-water discharge permit and the case went to court.  One result of this was the State of Vermont began to more rigorously enforce compliance with ACT 250’s storm-water discharge provisions.

Watersheds and stormwater at St. Michael’s College

Since 1974, St. Michael’s has had two storm-water discharge areas as determined by the Vermont Agency of Natural Resources; one for main campus (permit no. 2-0102) and Fort (North Campus) which was part of a larger community that was a precondition to Act 250 and thus lacked a discharge permit.  The Fort was built in the 1880’s and Main campus has been growing since Founder’s Hall was built around 100 years ago.  One consequence of this gap in timing between construction and the enforcement of discharge permits, is that many of the systems for stormwater management, particularly in the Fort are somewhat outdated.
The College has work voluntarily with State and Town regulators and on November 17, 2004 the College received an “authorized to discharge permit” - General Permit 3-9010 for the Main Campus.
The College has worked diligently with the Town of Colchester and a new inter-structure is schedule for completion in Oct of 2008 that will allow the Fort to receive a stormwater discharge permit. 
Before getting into the details of the permit issues, it is important to be aware of hydrology on campus, and realize where water from campus goes when it leaves us.  Main campus sits on sandy soil contained in a fairly impermeable dish of rock.  The lip of this rocky dish is roughly the south side of route 15 before the landscape slopes steeply off towards the Winooski River.  An insignificant proportion of our drainage flows directly towards the Winooski through small tributaries and direct overland flow.  

Most of parts of Main Campus, including 4 parking lots that have existed since the 1950s, drain through a series of pipes to form the major water source for Gill Brook.  This network of pipes was installed in the 1950s and the 36-inch discharge pipe is partially concealed by a small grove of trees on our side of the fence that separates the west end of Main Campus from the Gilbrook Natural Area (loop trail).  The discharged water has carved a fairly steep ravine. There is some riprap, boulders, and pieces of concrete in the ravine to reduce further erosion.  From this none-too-glamorous source, Gill Brook flows through two ponds before passing through a 10-inch culvert under the Interstate, and eventually to the Winooski River.  
Water from North Campus, or the Fort, drains to Sunderland Brook which eventually flows into the Winooski River but has been determined to be an impaired water way by the State of Vermont.

Reducing our impacts on the aquatic environment

Main campus

Several systems are in place to reduce waterflow off campus, catch silt, sand, and oils as they leave our parking lots, and generally reduce the impact of out paved areas on the local rivers.

Typical manholes

Manholes are more than just holes in the ground where water disappears.  Each manhole is similar in shape to a barrel in the ground.  Water is carried into the barrel and contained there.  Solids such as sand and fine silt settle out to the bottom.  During heavy rain, excess water flows out through a pipe to the river.  The exit pipe is elbowed down such that the surface of the water in the hole is higher than the opening of the pipe.  This means that water flowing from the manhole is actually coming from below the water surface.  This prevents oils that float on the water surface from leaving the manhole.  In some applications, the elbowed pipe gets broken off, defeating the design of the manhole and releasing oils and silt to streams.  On Main Campus, where St. Michael’s contributes all of the surface water runoff, Physical Plant personnel have a semi-annual inspection plan to make sure that the manholes are functioning as intended.  The sediments (sand etc) and oils are pumped out yearly for safe disposal and to prevent blockage.  The pumped material is stored on campus and tested for hydrocarbon content before being appropriately disposed of.

Blind manholes

Typically manholes funnel surface water into underground pipes and the water is channeled to the nearest river.  Many of the square manholes situated in the grassy areas between the library and the Chapel feed into underground pits filled with stones.  The pits called dry wells are lined with fabric to keep the spaces between the stones from filling with soil.  Rather than the water being released immediately and rapidly to the rivers, it seeps gradually through the soil and into the groundwater.   Certainly, some of that ground water ends up feeding local rivers, but it does so in a more constant, slow manner.  This directly combats the problems described in the introduction.  This approach is not used in areas with runoff from pavement because of the potential for contamination.

Absence of curbing

When a walkway or parking lot has curbs around the edge, it acts like a basin, and water must be gathered through pipes and somehow disposed of.  Without curbing, water can run off the side of the paved area into grass where it can drain directly into the soil.  This reduces the piped stormwater volume and marginally reduces watering of grass.  Several sidewalks and some parking areas on campus are designed with this in mind; the walkways running from the library to the other parts of campus for example.

The volleyball court by the townhouses

When the townhouses were built, the engineers designed an innovative plan to deal with the stormwater from the parking lots, sidewalks, and roads.  The sand volleyball court actually covers a network of seven- foot diameter pipes, linked together by smaller pipes.  After flowing through the typical manholes described above, water from the paved surfaces is stored in the large pipes and slowly released to the soil and groundwater. If pumping is required in this system access is via manholes concealed two feet below the sand surface.  The volleyball court can easily be dug up for this purpose and easily replaced without unsightly damage that would result were this system buried under lawn or other landscaping.

Surface storage of water

As you walk around campus, you may see what appear to be natural dips and depressions in the topography.   In fact most of these pits and valleys have been engineered with water retention in mind.  Each is specifically engineered to contain prescribed volumes of water during intense rainfall.  Meteorologists define a 20-year flood as a flood so large that it would be expected only once every 20 years.  A 10- year flood would be smaller and expected to recur on average every 10 years.  Our discharge permit requires that we have the capacity to store on our campus, the amount of water dropped during a 10-year flood.  In fact, the college has implemented a more stringent requirement that our systems can handle a 25-year flood.  In the year 2000, during a particularly severe rainstorm, St. Michael’s campus experienced the equivalent of a 50-year flood.  This volume of water was handled by the existing systems with minimal damage to campus buildings and without overland flow of water exiting campus.  As well as reducing flood damage, the surface storage basins also slow release of water to surrounding streams.

In extreme circumstances, such as the 50-year flood of 2000, the parking lots themselves act to contain water before it dissipates into the groundwater and streams. 

Beds of stone

The roof of the Tarrant center and surrounding parking lots represent the most concentrated area of impervious surface on campus.  In addition to presenting the problems discussed thus far, the water falling from the roof eves limits the type of landscaping that can be done near the gym.  Beds of loose stone have been used to deal with these problems.  Between the building wall, and the sidewalks, there are deep beds of stones. A large portion of the gymnasium roof water is handled by these beds.  During heavier rain, the beds are designed to overflow to the sidewalks contributing water to the systems described above.
For the most part, the gymnasium parking lots drain to the piping system described earlier.  During heavy storms, excess water pools in two landscaped depressions surrounded by curbed parking lot near the building entrance by the Hall-of-Fame Room.  We usually think of water flowing into manholes, but the manholes in these landscaped areas actually discharge water into the depressions during heavy rain.  The series of depressions are linked by under-ground pipes such that the water flows clockwise from one depression to the next.  In an extreme flood, the system can discharge to a very large depression north of the gym between the road and the volleyball court described previously.
Doc. Jacobs Field*
Frequently, playing fields are constructed on several inches of premium topsoil, fertilized extensively, and irrigated using municipal water that quickly drains away.  The head of St. Michael’s Facilities Department, Mr. David Cutler, designed a unique method of maintaining Doc. Jacobs field based on his experience in hydroponics. 

Before loggers cleared Colchester of trees in the 1700s and 1800s the area on which campus stands was sandplain forest.  The natural soil in most parts of campus is sand.  The groundwater table is only 4 to 6 feet below the surface under most of campus.  These two factors allow St. Michael’s College to grow hydroponic grass. No topsoil was used during the construction of the field.  The grass grew in clean sand and any topsoil that existed there was a result of accumulated mulched grass.  

All of the irrigation water for the grass was pumped from a shallow groundwater well and applied to the field through a sprinkler system.  Little or no township water is used on the field.  The field drains naturally back into the groundwater with essentially no above-ground flow to neighboring streams.  Watering happened early in the morning to reduce evaporative loss that would occur during warmer times of day.  Watering at night would accomplish the same result, but would promote fungal growth in the turf. 

Fertilizer is used on the grass to maintain turf quality, but much of the fertilizer is recirculated with the pumped groundwater resulting in reduced fertilizer and the College currently uses fertilizer that doesn’t contain phosphorus. 
Because of the sandy soil, and virtual absence of topsoil, the field drains more rapidly than typical fields.  While some fields are too sodden with rainwater to be useful, our field is ready for play.  Snow melt happens more rapidly on a sandy field, because the melting snow can quickly drain away.

The net result of all of this is one of the highest quality playing fields in Vermont with few environmental costs.  The playing season is extended at each end. Many Vermont teams play their home games here while waiting for snow to melt from their own fields.


*Note:  Approximately about a third of the grass was recently replaced by artificial turf.  The system described above is also used to cool the artificial turf.

North campus

After a series of meetings with the Town of Colchester, the State of Vermont and Saint Michael's College a remedy to control out flow five and six from the fort to Sunderland Brook was devised. The Town of Colchester was active in applying for State of Vermont Storm water grants to help entities to deal with storm water conditions. Few eligible entities applied for these matching grants. As a result Fort Ethan Allen has started a five acre retaining pond that will collect run off from just over 69 acres of imperious surface draining into these two outfalls. Saint Michael's College contributes about 28% of the outflow and has agreed to provide the local matching funds for these grants. The project started in early July 2008 with an October 15, 2008 completion date. Once complete the Town of Colchester will apply for a discharge permit from the State and assume maintenance responsibility of the pond.
Summary

All industries, businesses, and residential areas have environmental impacts.  St. Michael’s College is no exception.  The impacts on Main campus have been minimized by a series of systems primarily focused on reducing and slowing stormwater runoff to nearby streams.  Storm water run off is an on going problem for existing develop and for future growth in Vermont. Saint Michael's College has chosen to be a “good citizen” and will have our entire storm water discharge permitted to or above current standards by 2009. We are very proud of this accomplishment. We desire and are an Educational Institution that wants to lead and set standards for the greater Vermont Community. Voluntarily spending resources to correct the problem rather than seeking legal delays is another example of the College’s commitment to the future.
































































































































