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Introduction 
 

Naturally appearing and functioning wetlands may be restored at Passionist Earth and Spirit 

Center in Louisville to provide students with an outdoor learning laboratory for science, 

technology, engineering, and mathematics. The wetlands would be designed to manage runoff, 

replenish groundwater, and increase opportunities for viewing wildlife. The wetlands may be 

established at a low cost, and would require little, if any maintenance. 

 

Restoring wetlands at the Passionist Earth and Spirit Center on lands owned by the Saint Agnes 

Parish would provide students with unparalleled opportunities to investigate animals, plants, 

soils, and water in an ecosystem that is uncommon in the Louisville area. The wetlands would be 

safe to explore, and actually work to reduce mosquito populations in the community. 

Wetland Project Design 
 

Jake Allgeier (Graduate Student, University of Louisville Speed School of Engineering) met 

with Kyle Kramer (Director, Passionist Earth and Spirit Center) on June 3, 2016 to discuss 

wetland restoration, and to identify a location for restoring a wetland at the Passionist Earth and 

Spirit Center. On June 29, 2016 Jake Allgeier and Kyle Kramer met with Andrew Price 

(Graduate Student, University of Louisville Speed School of Engineering), Fereshteh 

Noorbakhsh (Graduate Student, University of Louisville Speed School of Engineering) and Tom 

Biebighauser (Wetland Restoration and Training LLC) to review and identify additional 

locations for restoring wetlands. Two-possible locations for restoring wetlands were identified by 

this team. 

 

 
Wetlands are exciting places for young people to explore 
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The following criteria helped guide where wetland restoration projects were designed: 

1. The location is accessible to students 

2. There would be no conflict with planned developments 

3. No conflict with areas being used by students for activities 

4. No conflict with utilities, either above or below the ground 

5. The wetland would enhance the beauty of the land 

6. The site contained level ground with slopes less than 6-percent 

7. There was evidence of wetlands being drained 

 

The wetlands may be built to provide habitat for salamanders, frogs, and a diversity of warblers 

and waterfowl. The wetlands may be planted with attractive flowering plants to improve habitat 

for pollinators such as hummingbirds, butterflies, and dragonflies. 

 

Soil texture, and the presence or absence of groundwater at each proposed wetland site was 

determined using a 48-inch long tile probe, and a 48-inch long open-face soil auger. Plastic 

colored ribbons were used to mark the perimeter of the possible wetland site. A range-finder was 

used to record the size of each wetland project. A GPS was used to record the center of each 

proposed wetland. A detailed wetland Design Form was prepared for each possible wetland 

project. 

Photos Showing School Wetland Projects 
 

These photos show some of the wetlands Tom Biebighauser has helped build at schools in 

communities across North America: 

 

 
Emergent Wetland that cleans water from the roof of St. Francis Catholic School, Pikeville, 

Kentucky 
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Emergent wetland built to clean runoff from a soccer field at the Rowan County High School in 

Morehead, Kentucky 

 

 
This ephemeral wetland cleans runoff from a field near Slade, Kentucky 
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Emergent wetland built in a stormwater basin at Glen Marshall Middle School, Richmond, 

Kentucky 

 

 

 
Forested & shrub wetland built to clean runoff at the East Carter County Middle School, 

Grayson, Kentucky 

 

 



Passionist Earth & Spirit Center 

7 

 

 
Forested & shrub wetland at the East Carter County Middle School, Grayson, Kentucky 

 

 

 
This emergent wetland was built to remove salt from water near Logan Lake, British Columbia 
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Wet-meadow wetlands, ephemeral wetland, and restored stream at the Rowan County Middle 

School, Morehead, Kentucky 

 

 

 
One of the wet-meadow wetlands and ephemeral wetlands at the Rowan County Middle School, 

Morehead, Kentucky 
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Wet-meadow wetland that cleans water from a parking lot at Rodburn Elementary School, 

Morehead, Kentucky. Photo taken before rain. 

 

 
Wet-meadow wetland at Rodburn Elementary School, Morehead, KY following a heavy rain. 
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This emergent wetland was added to a stormwater basin at the Rowan County Middle School in 

Morehead, Kentucky. The compacted soils surrounding the new wetland were loosened as part 

of the project 

 

Purpose and Need 
 

Wetlands provide great opportunities for outdoor learning. Students can be taught science, 

mathematics, engineering, history, and art by experiencing lessons firsthand at a wetland. 

Because natural wetlands are rare habitats, they are often difficult to investigate without 

incurring the high cost of field trips to visit them. We now have the technology to bring wetlands 

to the school. 

 

Wetlands are considered to be the most biologically diverse of all ecosystems. Forty-three 

percent of all species listed as threatened or endangered in the United States by the U.S. Fish and 

Wildlife Service depend on wetlands for their survival. Experts report that less than one-half of 

the wetlands in the contiguous 48 United States remain. Over 81-percent of the wetlands in 

Massachusetts were lost to drainage from the 1780s to 1980s.1 

 

Students would be involved in design and building of the wetlands. They would use a laser level 

to monitor elevations, soil auger and the ribbon test to determine soil texture, a tile probe to 

check for the presence of rock, and to measure the elevation of groundwater. In addition, 

students would learn how to control nonnative plants, establish native plants, control erosion 

using best management practices, and how to establish native species of plants for pollinators. 

                                                 
1 Dahl, T.E. 1990. Wetlands losses in the United States 1780’s to 1980’s. U.S. Department of Interior, Fish and 

Wildlife Service, Washington, D.C. 21pp. 
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Some well-intentioned people claim one must prove a wetland existed on a location before a 

successful wetland can be built there. Here is why this statement is not correct: 

1. The majority of wetlands were destroyed in the 1800’s, and there is are no records of how 

they were destroyed. 

2. There are few, if any signs that a wetland has been destroyed when someone does a 

complete job of destroying the wetland. 

3. We now have the technology to build wetlands that appear and function like natural 

wetlands on sites that may or may not have been wetlands years ago. 

4. Animals and plants readily use both constructed and restored wetlands. 

5. Woodland salamanders and frogs readily use constructed and restored wetlands. 

6. There is no regulation requiring one must prove a wetland existed on a site before a 

wetland is constructed on the same location. 

7. We now have the technology to build wetlands in urban areas, making it possible for 

educators to step outside with students to examine wetlands whenever active learning can 

be used to reinforce what is being taught in the classroom. 

8. Wetlands can be built on mountain ridgetops, or in valleys with success. 

 

Passionist Earth and Spirit Center has the potential of facilitating the construction of two 

naturally appearing and functioning wetlands to benefit a diversity of animal and plant species. 

Returning wetlands to the landscape would reduce erosion, clean run-off, and control flooding. 

Wetlands are likely to provide nesting habitat for waterfowl, stopover habitat for migratory birds, 

breeding and foraging habitat for frogs and toads, foraging habitat and water for bats, breeding 

and foraging habitat for aquatic insects, and drinking water for many species of wildlife. 

 

It is possible that the new wetlands would dry in a drought. This is acceptable because the 

wetlands would be less likely to support bullfrogs and fish, and more likely to provide habitat for 

breeding woodland salamanders and frogs. A seasonal wetland is called an ephemeral wetland, 

or vernal pond, and is one of the rarest habitats in Kentucky. 

 

Project Objectives 
 

Implementing the Passionist Earth and Spirit Center Wetland Projects would help meet these 

objectives: 

 

1. Provide a living laboratory for the active learning of science, engineering, and 

mathematics. 

2. Involve students and faculty in the design and construction of a rare ecosystem 

3. Increase opportunities for student investigation, and for research 

4. Enhance the beauty of Passionist Earth and Spirit Center 

5. Reduce the need for mowing 

6. Provide breeding habitat for woodland salamanders and frogs. 

7. Provide foraging and nesting habitat for turtles 

8. Increase opportunities to view and learn about wildlife 

9. Clean runoff 

10. Reduce flooding 
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11. Establish a naturally appearing and functioning wetlands that would require little, if any 

maintenance 

Proposed Actions 
 

The wetlands would be built without these features that require maintenance: 

1. No water control structures would be used. 

2. No pipes would be used. 

3. No pumps would be used. 

4. No aerators would be used. 

5. No dams would be built. 

 

The wetlands would be built using the techniques described in the book by Thomas R. 

Biebighauser Wetland Restoration and Construction – A Technical Guide.2 The wetlands would 

appear natural, and require little, if any maintenance. 

 

Construction of the wetlands would not damage trails, roads, or improvements. The wetlands 

would not flood roads, trails, buildings, lawns, or gardens. 

 

The wetlands would be built using heavy equipment. Roads would not be built to access the 

wetland construction sites. The heavy equipment would be “walked” carefully between trees and 

around shrubs to each wetland construction site. 

 

The heavy equipment would generally not disturb the ground while accessing the project areas. It 

would be difficult to see where the heavy equipment has traveled after the project is completed. 

 

Heavy equipment would be cleaned prior to construction to avoid introducing non-native plants. 

The heavy equipment and operators would remove any nonnative invasive plants from the 

planned wetland construction site. These plants would be buried, and their carbon sequestered. 

 

The heavy equipment and operators would shape a shallow basin for each wetland. The wetlands 

would be made deepest in the center, and have gradual slopes. The wetlands would be shaped to 

appear natural, with no straight lines or steep banks. 

 

Topsoil removed to build the wetlands would be saved in temporary piles and later spread in and 

around the finished wetlands. The topsoil would not be compacted, and would be spread using 

the rough and loosen technique. 

 

A wide spillway would be created for each wetland that carries water over gradual slopes to 

prevent erosion. Water would flow over each spillway in a sheet-like pattern. The spillways may 

become a wet-meadow wetland. It would generally not be necessary to place rock on the 

spillways. 

 

                                                 
2 Biebighauser, Thomas R., 2011. Wetland Restoration and Construction – A Technical Guide. The Wetland Trust, 

New York, 186pp. 
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Native plant species such as sedges, rushes, and wildflowers would be planted and sown in and 

around the wetlands following construction. Native trees and shrubs may also be planted within 

and around the wetlands. 

 

Techniques described in the book Restoration of Forests, Grasslands, and Wetlands Damaged by 

Off-Highway Vehicles would be used to prevent unauthorized motor vehicles from damaging the 

new wetlands.3 

 

 
This emergent wetland was built at McBrayer Elementary School in Morehead, Kentucky. 

 

 

Large & Small Woody Debris 
 

Large logs, branches, and root masses may be placed in the wetlands to improve habitat for a 

diversity of plant and animal species. Branches of various diameters and lengths may be placed 

in the wetlands to provide egg attachment sites for amphibians, and improved habitat for 

invertebrates, and plants. Wood would be obtained from onsite. Branches and logs that have 

broken off, not cut with a chainsaw, would be placed in the restored wetlands. These would look 

natural, and provide better habitat for wildlife. 

 

                                                 
3 Eubanks, Ellen and Thomas Biebighauser. September 2014. Restoration of Forests, Grasslands, and Wetlands 

Damaged by Off-Highway Vehicles. 238 pages. USDA Forest Service. National Technology & Development 

Program, San Dimas, California. U.S. Government Printing Office: 2015-576-483/24032 Region No. 10. 
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Logs placed in wetlands provide loafing sites for waterfowl. 

 

 

 
These students are proud of the toad house they built near a new wetland at the Harrison County 

Middle School in Kentucky 
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Planting 
 

Constructed wetlands and the soil surrounding them do not have to be planted for the projects to 

be successful. The wetlands would provide habitat for a diversity of wildlife species, even if 

planting is not done. Aquatic plants can be expected to naturally colonize the soil in and around 

the wetlands over time without seeding and planting. 

 

However, seeding and planting the soil in and around the new wetlands with native species 

reduces the possibility of nonnative plants colonizing the site, increases animal and plant 

diversity, and greatly improves the beauty of the new project. Compacted soils surrounding the 

new wetlands should be loosened as part of wetland construction, providing suitable conditions 

for plant establishment and survival. The seeds from a diversity of sedges and rushes may be 

sown within the wetland basins to provide egg attachment sites and hiding cover for salamanders 

and frogs. 

 

It is highly recommended that exposed soils surrounding the wetlands be seeded to wheat, and 

mulched using straw. Wheat is inexpensive, germinates within 3-days after rain, and grows and 

dies in one season. Wheat provides excellent erosion control, and helps make the new project 

attractive to visitors. Wheat is not invasive or persistent, and has been used by Tom Biebighauser 

and botanists as a nurse crop for establishing native plants on thousands of wetland projects 

across North America. Wheat is different from rye. Rye has allopathic properties and can be 

persistent, wheat does not. 

 

Straw should be spread by hand on exposed soil above the water level in the new wetlands to 

control erosion, and to suppress nonnative plants. The straw can be from wheat, oats, barley, or 

rice. Straw rarely contains weeds or nonnative plant species. Hay should not be used. Hay is cut 

grass that often contains weeds and nonnative plants. However, hay that is cut from native 

species of grasses provides ideal mulch and should be used where it’s available. Native 

wildflowers may also be seeded on exposed soil in addition to wheat as a way to benefit 

pollinators, including the monarch butterfly. 

 

 
Straw has been spread around this newly constructed ephemeral wetland for mulch at the West 

Carter Middle School in Olive Hill, Kentucky. 
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The soil surrounding the new wetlands should be seeded with wheat, native species of plants, 

and mulched using straw the same day the wetland is completed. These supplies should be stored 

on site and protected from rain so they can be used the day the wetland is built. 

 

It is recommended that a mixture of native flowering plants be seeded on the exposed soil 

surrounding the new wetlands. Flowers add beauty to a new project, and increase habitat for 

pollinators. The wildflowers should be adapted to grow on dry, well drained sites, as much of the 

exposed soil would be on higher ground. Students may sow the seed by hand the same day the 

wetlands are constructed. 

 

 
Wheat and native plants are sown, and straw is spread for mulch the same day each wetland is 

built to prevent erosion, and reduce colonization by nonnative plants. 

 

Cattails & Nonnative Species Control 
 

Actions may be taken to prevent cattails, phragmites, reed canary grass, or other plants from 

dominating the new wetlands. These techniques may be used to prevent any one plant from 

taking over the wetland site: 

1. The excavator would be used to remove nonnative plants. 

2. Nonnative plants would be buried so they do not spread. 

3. The excavator would be used to remove topsoil from within the marked area. 

4. The bottom of the finished wetland would contain uneven areas of topsoil, and mineral 

soil. 

5. The elevations within the wetland would be varied to include deep and shallow zones. 

6. Ridges, mounds, tufts, and scrapes would be created within the wetland. 

7. Exposed soils would be seeded to a diversity of sedges, rushes, and wheat, the same day 

the wetland is completed. 

8. Exposed soils that are above the water level would be mulched using straw, not hay. 
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The wetlands should be monitored for nonnative plant and cattail colonization following 

construction. All cattails and nonnative plants that begin growing in and near the wetlands 

should be removed for 3-years following construction. This action would facilitate the 

establishment of an attractive diversity of aquatic plants in the new wetlands. 

Mosquitoes 
 

The wetlands proposed for construction can be expected to lower mosquito populations in the 

community. The dragonfly larvae, damselfly larvae, water boatman, water striders, frogs, toads, 

and salamanders living in the wetlands can be expected to control mosquitoes in as little as one 

year. Swallows, bats, and adult dragonflies flying near the wetlands will consume adult 

mosquitos. The wetlands can be expected to become population “sinks” for mosquitoes. 

Invertebrate monitoring can be incorporated into wetland investigations as a way to confirm 

these expectations. 

 

 
Spotted salamander larvae, like the one shown here, can be expected to control mosquito larvae 

in the new wetland 

 

Monarch Butterfly 
 

The wetlands may be built to improve habitat for the monarch and other butterfly species. 

Monarchs would obtain essential minerals from the moist soils surrounding the new wetland.  A 

diversity of native milkweed and other flowering species would be established on the exposed 

soils surrounding the new wetland. The area of soil to be planted would be almost twice the size 

of the wetland being built. The soil would be spread in naturally appearing ridges and mounds. 
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The spread soil would be planted to milkweeds to form attractive, raised-bed gardens. In 

addition, the pieces of liner that are trimmed from constructions would be buried to form small 

wet-prairies.  These moist-prairies would be planted to swamp milkweed and other native 

flowering plants to greatly improve habitat for monarchs. 

 

Heavy Equipment Requirements 
 

Heavy equipment with skilled operators should be used to build the wetlands. Tom Biebighauser 

would take the lead in identifying contractors who are qualified to build the wetlands. 

 

A Service Contract is recommended for hiring the heavy equipment and operators to build the 

wetlands. Under a Service Contract, the machines and operators are hired by the hour to build the 

wetland. The award of the contract is based on a combination of factors that include: ability to 

provide the required heavy equipment, performance operating heavy equipment, experience 

restoring wetlands, and price. The heavy equipment should be the size and type needed for 

restoring wetlands. Ian Ives and Tom Biebighauser are available to help manage this project, 

which can include preparing a RFQ (Request for Quote) Service contract package. 

 

Recommendations for the type and size of heavy equipment needed to build the wetlands are 

listed on detailed Wetland Design Forms prepared for each project.  These recommendations are 

based on experiences restoring similar wetlands across North America. All pieces of heavy 

equipment as listed on the Wetland Design Form should be onsite working at the same time. 

Each should be operated by an experienced individual who is interested in building wetlands for 

education and wildlife. 

 

Buried Utilities 
 

From a safety perspective, a check for buried utilities prior to construction of the wetland should 

be conducted. All buried utilities that are in the area must be marked so they can be avoided. The 

wetland cannot be built unless this critical step is completed. The wetlands should not be built 

over buried electric, gas, phone lines, water lines, or drain-lines. 

 

Project Implementation 
 

Tom Biebighauser is available to assist with the implementation of this project. Please contact 

him early to reserve dates for your wetland project, as he typically schedules projects from 9 to 

12-months in advance. 

 

Budget 
 

An estimated budget was prepared for each wetland project. The budget is listed on the Wetland 

Design Forms.  

 

The Sheltowee Environmental Education Coalition (SEEC) is willing to help finance the 

construction of the wetlands, in partnership with the U.S. Fish and Wildlife Service.  SEEC is a 
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nonprofit 501(c)3 that helps schools and private landowners restore wetlands.  SEEC prefers to 

pay the heavy equipment contractor directly instead of transferring funding to the landowner.  

The landowner is asked to approve an agreement with SEEC stating they will plan to maintain 

the wetlands for the next 10-years to receive the funding. 

 

To receive the funding from SEEC the planned projects must be checked for the presence of 

Cultural Resources.  This survey is generally completed by an Archeologist.  The Natural 

Resources Conservation Service has an Archeologist who has helped with this step for a number 

of wetland projects.  It is suggested that you ask your local office of the NRCS for assistance 

complying with the archeology requirement. 

 

The Sheltowee Environmental Education Coalition is willing to pay for the heavy equipment 

needed to build Wetlands #1 and #2.  The Passionist Earth and Spirit Center is asked to obtain 

the remainder of the funding needed to complete the wetland projects. 

 

Wetland Photos 
 

Photographs showing wetlands and streams built on public and private lands are available for 

viewing at: http://picasaweb.google.com/tombiebighauser. Detailed information describing how 

wetlands were drained and streams were moved can found in the book Wetland Drainage, 

Restoration, and Repair by Thomas R. Biebighauser4. Instructions concerning how wetlands 

may be restored are available in his book: Wetland Restoration and Construction – A Technical 

Guide. 

Summary 
 

Naturally appearing and functioning wetlands may be restored at the Passionist Earth and Spirit 

Center to provide students with outdoor classrooms and laboratories for education. The wetlands 

would add beauty to the campus, increase opportunities for wildlife viewing, and improve habitat 

for animals and plants. Students may assist with the construction of the wetlands in an active 

program of science, engineering, and mathematics. The wetlands may be built at a reasonable 

cost, and would require little, if any maintenance. 

Recommendations 
 

 Please let Tom Biebighauser know if you have any questions 

 Obtain any needed approvals and permits for the project 

 Review the estimated budget 

 Approve of an agreement with the Sheltowee Environmental Education Coalition for 
funding the project 

 Complete a check for buried utilities 

 Schedule construction dates with Tom Biebighauser 

                                                 
4 Thomas R. Biebighauser, Wetland Drainage, Restoration, and Repair, Lexington, KY, University Press of 

Kentucky, 2007. 

http://picasaweb.google.com/tombiebighauser
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About the author 
 

Tom Biebighauser is a Wildlife Biologist and Wetland Ecologist who has restored over 1,800 

wetlands in 22-States, in Canada and New Zealand. He retired in 2013 after working 34-years for 

the U.S. Forest Service. Tom has designed and built wetlands at over 200-schools and 

Universities across North America. He teaches practical, hands-on workshops where participants 

learn how to restore wetlands by becoming involved in the design and construction of naturally 

appearing and functioning wetlands. Tom has written 4-books about wetland restoration, and 

instructs college courses on the topic. He received the National Wetlands Award for 

Conservation and Restoration in 2015. 

 

You are encouraged to visit http://picasaweb.google.com/tombiebighauser to see photos of the 

wetlands he has restored. Please visit www.wetlandrestorationandtraining.com for information 

about training offered in wetland restoration techniques. 

 

This report was prepared by: 

 

Thomas R. Biebighauser 

Wildlife Biologist and Wetland Ecologist 

Wetland Restoration and Training LLC 

3415 Sugar Loaf Mountain Road 

Morehead, KY 40351 USA 

 

Phone: (606) 784-6175 

Cell: (606)356-4569 

www.wetlandrestorationandtraining.com 

tombiebighauser@gmail.com 

http://picasaweb.google.com/tombiebighauser
http://www.wetlandrestorationandtraining.com/
http://www.wetlandrestorationandtraining.com/
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