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Abstract Title- Integrating Coastal Shoreline, A Campus Lab and Community Education
Category- Shoreline Processes & Coastal Management
Situated along 2,700 feet of Lake Michigan shoreline on a 130-foot high bluff, Concordia University Wisconsin’s (CUW’s) beautiful location confronted them with a serious problem. Every year over 20,000 tons of CUW’s Mequon campus eroded into the lake below, amounting to over five acres lost during their first two decades of operations and creating a hazardous, near-vertical bluff. This extreme coastal erosion was threatening the future of the University and preventing safe public access to the lake for both study and recreation.  

The Principal Engineer and the Client will present this award-winning case study which was stabilized and restored the severely eroding bluff, provided direct campus and public access to Lake Michigan for recreational and educational pursuits, and creates a vital campus resource for environmental education and stewardship. CUW’s lakefront was to serve as a living laboratory, at the top of the bluff to support University and local/regional students with their study of biology, ecology, and native habitat and facilitate the expansion of CUW’s academic programs. 
This project was honored as one of five finalists for the national ASCE’s Outstanding Civil Engineering Achievement Award. In addition it won the top design awards given out by the Wisconsin chapters of the ASLA and ASCE.
Shoreline protection design, bioengineering, and aquatic biology, were fused with landscape architectural practices to meet the project’s challenging technical requirements and provide successful, cost effective solutions for bluff stabilization, restoration and public access. The resulting design program was fully integrated with long-term plans for campus development and stormwater management. Discussions with stakeholders and regulatory representatives clarified key issues of political and technical feasibility. An extensive analysis of site geology, hydrology, topography and the coastal environment led to conceptual and final design for site circulation, public facilities and amenities, and overall bluff stabilization and restoration. 
In addition to establishing a stable bluff slope and the required shoreline protection, the design also created a beach, a reef habitat area, a coastal wetland habitat area, and a perched wetland area, along with a 400-foot long staircase, over 1/2 mile of ADA accessible trails, an emergency access route, an amphitheater, and public art. The structural methods used to stabilize the bluff are hidden from view by low-maintenance native landscaping, with deep root structures further stabilizing the surface. Since no one plant species thrives in this harsh coastal environment, the seed mix included 48 native species. This allows natural selection to play a guiding role in final plant establishment. The beach, reef and habitat areas were carefully designed to look as if they had existed for generations. The trails and switchbacks are softened with landscape, paved with crushed rock along the shoreline. 
A guiding commitment to sustainability led to some of the project’s most innovative features. The perched wetland and reef habitat areas represent a unique fusion of environmental/coastal engineering and sustainable stormwater design. All the drainage from the southern half of the project flows to the perched wetland; a control structure maintains the desirable water level for wetland plants with the excess water discharged to Lake Michigan following detention and treatment. Physical hydraulic modeling optimized the number of armor stones required for the offshore reef, which was designed to appear to ‘crumble’, creating a gap allowing coastal wetland formation. 
Under the category of Shoreline Processes & Coastal Management, this presentation clearly addresses the following:

· Combining shoreline protection alternatives

· Modeling sediment transport and coastal processes

· Integrating beach, bluff, estuarine, and inlet processes into coastal policy

· Management of coastal inlets: Dredging and/or bypassing

· State-of-the-art coastal structures

· Sand resources for beach nourishment
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JJR Vice President and Senior Coastal Engineer Bill Brose has 28 years of experience and is one of the country’s most accomplished Great Lakes coastal engineer designers. His involvement typically begins at the conceptual design level and follows through to construction completion. He is highly experienced in the areas of feasibility studies, client and public participation workshops, data acquisition and analysis, underwater data gathering and inspections, construction materials investigations, waterfront design and construction engineering, infrastructure design, and construction plan and specification preparation. He offers proven expertise with permitting and regulatory agencies, exploring potential funding sources, client coordination, and public involvement. He is a co-author of the update for the ASCE Manual of Engineering Practice 50, Planning and Design Guidelines for Small Craft Harbors and annual presenter at the national Docks + Marinas Conference.
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