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BEYOND REMEDIATION: DESIGNING AN ALTERNATIVE LANDFILL COVER FOR
HABITAT RESTORATION AND CARBON SEQUESTRATION IN AN INDUSTRIAL
CORRIDOR

Michele L. Abbene’, J. Douglas Reid-Green® and Amanda Ludlow’

'Roux Associates Inc., NY, USA
2BASF Corporation, NJ, USA

Roux Associates worked with the BASF Corporation to transform a nine-acre industrial landfill into a
diverse educational ecosystem at an 80-acre former chemical manufacturing facility adjacent to the
Hudson River in Rensselaer, New York. The alternative cover incorporates both phytotechnology and
native species to attain equivalency with state landfill closure regulations, and also provides valuable
habitat for native wildlife and migratory birds. The proximity of the site to an urban center provided a
unique opportunity to involve the local community by providing a living demonstration of environmental
remediation and ecological restoration.

Pre-design studies were conducted to determine species survival under site-specific conditions, and to
evaluate whether bioaccumulation of landfill waste occurred in planted species. Results demonstrated
the ability of the hybrid poplar and native willow cultivars to stabilize the landfill contaminants and
minimize translocation into aboveground portions of the plants. The full cover design included
strategically placed phytotechnology plantings in a variety of habitats, including meadow, shrub forest,
and wetlands, which were all planted with native species. The landfill cover was designed to balance
precipitation and evapotranspiration, while directing runoff into vegetated drainage swales to minimize
or eliminate infiltration into landfill waste, and demonstrate equivalency to conventional landfill cap
requirements.

Roux Associates assessed the carbon sequestration potential of the habitat by conducting a carbon
footprint analysis of the remediation activities. By incorporating woody species in the landfill closure
and habitat creation design, the results of the analysis indicated that the landfill will attain a net zero
carbon footprint.

By linking ecological restoration and green remediation strategies, BASF was able to maximize the
ecosystem services within a highly urbanized area and return a former industrial landfill into an
ecological refuge that is beneficial to both the community and the environment.

Contact Information: Michele L. Abbene, Roux Associates Inc., 209 Shafter Street, Islandia, NY 11749, USA,
Phone: 631-232-2600, Email: mabbene@rouxinc.com
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ASSESSING THE CURRENT CONDITION OF DAMAGED ECOSYSTEM - CASE STUDY
FOR UMM NEGGA SITE IN THE STATE OF KUWAIT

Meshal Abdullah®, Rusty Feaginz, Layla Musawi®, and Steven Whisenant?
A&M University, College Station, TX, USA
ZA&M University, College Station, TX, USA
3kuwait Foundation for the Advancement of Science KFAS, Kuwait City, Kuwait

The world’s largest hydrocarbon spill, and one of the worst environmental disasters in history, occurred
as a result of Iraq’s invasion and occupation of Kuwait in 1991. Multiple ecosystems in Kuwait were
impacted and contaminated by these spills and associated military activities. As compensation, Kuwait
was awarded over $460 million USD to restore its damaged terrestrial ecosystems and four locations
were approved as future protected areas, yet each is currently damaged and restoration needs to be
planned. The central objective of our study is to assess and understand the current condition for Umm
Nigaa location in order to design a restoration plan. We sought to assess the impact of land cover
change in the protected area using remote sensing products in order to understand the history of the
site and to determine the driving forces for the damage. We also sought to assess the current condition
of the ecosystem damage in the location by estimating the potential soil loss, through soil samples and
field reconnaissance. We also sought to select the optimum locations for re-vegetation using specific
criteria, since financial resources will allow only 30% of Umm Nigaa to be planted and initially watered.
As a part of the overall restoration effort, the re-vegetation of damaged ecosystems will be critical in
stabilizing the desert surface, possible enhancement of the distribution of rainfall, ensuring the
continued viability of multiple endangered species, providing sustenance for endemic wildlife, and
alleviating the desertification and land degradation affecting the livelihoods of people and their well-
being. Ultimately, the study could also be applicable to the restoration of other damaged similar
ecosystems in the future.

Contact Information: Meshal Abdullah, 21 Gramercy Park Dr, Bryan, TX 77802, USA, Phone: 979-587-8883,
Email: meshal80@live.com
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RESTORING GREAT WATERS AND NATIONAL PARKS FOR THE 2"° CENTURY OF
THE NATIONAL PARK SYSTEM — A NATIONAL OVERVIEW

John Adornato® and Sarah Barmeyer’
National Parks Conservation Association, Hollywood, FL, USA
National Parks Conservation Association, Washington, DC, USA

The health of the national parks around the Gulf of Mexico is directly linked to the health of the entire
Gulf. There are nine national park units in the Gulf region that are integral to the region’s natural
systems and economic and cultural fabric. According to the National Park Service (NPS), in 2011, these
national parks attracted more than 9 million visitors who contributed nearly $540 million to local
economies. The disaster that was the Deepwater Horizon explosion and subsequent oil spill is providing
unprecedented opportunities to restore lands in and around national parks as well as acquire and
restore land for future park units. With the nine existing national parks around the Gulf Coast and the
possible additions of the Lone Star Coastal National Recreation Area in Texas and the Mobile-Tensaw
Delta in Alabama, efforts are underway to ensure that a portion of the BP penalty fines are used on
projects that benefit national parks with a goal of recovering from the oil spill and improving the overall
health of the Gulf. By viewing the entire Gulf as one large ecosystem, we can look at ways to improve
the health of places like Galveston Bay, Mobile Bay, and Florida Bay, which support vibrant fisheries,
wildlife habitat, and livelihoods throughout the Gulf region.

This session will explore opportunities for protecting, restoring, and growing the national parks around
the Gulf Coast leading up to the National Park Service’s Centennial in 2016 and ensuring the parks’
viability and relevance beyond 2016. It will highlight activities taking place at Everglades National Park
and Gulf Islands National Seashore and discuss opportunities to expand the national park system in
Texas and Alabama. There are a variety of restoration and preservation projects — either proposed or
underway — that have goals of recovering from the oil spill disaster and improving the overall health of
the Gulf of Mexico to allow it to be more resilient in the future.

The Great Waters Program at the National Parks Conservation Association works to restore the nation’s
most iconic waterways for the benefit of national parks and the millions of people who live around and
visit the parks each year. NPCA focuses on the Everglades, Gulf of Mexico, Great Lakes, New York/New
Jersey Harbor, Chesapeake Bay, Colorado River, and other waters to strengthenrestoration efforts and
federal policies and programs. NPCA co-chairs the America’s Great Waters Coalition, an alliance of
national, regional, state, and local organizations working to protect, preserve, and restore our nation’s
Great Waters. The Coalition is a result of years of work by organizations to bring the broader restoration
community together to “raise all boats.”

With nine out of ten Americans having visited a national park, more Americans should learn about
restoration efforts taking place around the Gulf Coast through the lens of national parks. NPCA provides
a voice for Americans in these efforts to ensure that national parks are protected and restored and are
appropriately available for recreation and interpretation.

Contact Information: John Adornato, National Parks Conservation Association, 450 N. Park Rd., Suite 301, Hollywood, FL 33021,
USA, Phone: 954-961-1280, Fax: 954-985-8047, Email: jadornato@npca.org
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RIPARIAN TUGAI VEGETATION RESTORATION ALONG THE TARIM RIVER IN
NORTHWEST, CHINA IN THE CONTEXT OF APCOCYNUM

Rouzi Aihemaitijiang and Niels Thevs
University of Greifswald, Germany

The most productive ecosystems in Central Asia belong to the riparian vegetation along the rivers in the
region called Tugai vegetation which is consisted of Populus euphratica, Tamarix ramosissima,
Glycyrrhiza inflate,Halimodendron halodendron ,Phragmites Australis,Apocynum venetum and ect..
Tugai vegetation which is only green belt between Talamakan desert and Tianshan mountain is not only
home to sprawling oasis with rich culture, but also harbors many plant and animal species in Tarim
basin. It also alleviates desertification and sand storm and insures smoothness desert high way. In the
Tarim Basin, the oases area was enlarged from the 1950ties onward leading to the complete desiccation
of the Lakes Lop Nor and Taitema, the former end-lakes of the Kengi and Tarim River, respectively. In
both basins, the lower reaches of the rivers turned into episodical river courses or fell dry completely.
Under those conditions the natural riparian vegetation and the irrigation agriculture, especially along
the lower reaches, suffered and suffers water shortage leading the degradation and economic losses,
respectively. Along with the enlargement of irrigation area and periods of water shortage, soil
salinization has become a major concern for farmers in the area. Therefore restoring basic ecosystem
services of Tugai landscape is critical to controlling sand storm and long term sustainability of the area.
Due to vast land reclamation along the Tarim River in Xinjiang, Northwest China to grow cotton, native
plant species are facing a severe competition for water which is essential for their survival. This talk
introduces main ecosystem services of Apocynum and its potential substitution with cotton and its
impact on restoration of Tugai vegetation landscape which is critical to oasis ecosystem.

The two species Apocynum venetum and Apocynum pictum are distributed in Central Asia and China.
Apocynum venetum and Apocynum pictum are perennial plants, which roots are perennial, while the
stems die every year. Thus, Apocynum venetum and Apocynum pictum grow under the arid climate of
Central Asia and provide utilization options without irrigation. Fully restored Apocynum species would
serve as essential part of Tugai vegetation landscape.

Finally in this talk, Investigation results of overall above and below ground biomass, and its water use
efficiency measured by potential evapotranspiration and economic utilization of Apocynum the will be
presented and compared to cotton derived from multidisciplinary approach used in this study.
Restoration recommendations will be made for Tugai vegetation in this region.

Contact Information: Rouzi.Aihemaitijiang, Institute of Botany and Landscape Ecology, University of Greifswald, Soldmann Str.
15, Greifswald, 17489 Germany, Phone: +49-3834-864137, Fax: +49-3834-864114, Email: ahemaitijr@uni-greifswald.de
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ADAPTIVE MANAGEMENT AND THE IMPLEMENTATION OF STATE WILDLIFE
ACTION PLANS

Craig Allen® and Kristal Stoner’
ys. Geological Survey, Nebraska Cooperative Fish and Wildlife Research Unit, Lincoln, NE, USA
*Nebraska Game and Parks Commission, Lincoln, NE, USA

State Wildlife Action Plans have been developed for each of the states in America. They focus on
reversing the decline of at-risk wildlife species, recovery of listed species, maintaining the abundance
and distribution of currently secure species, and conserving habitat and ecological

communities. Strategies include determining species’ distribution and abundance, determining habitat
condition, identifying stressors, development of conservation actions, monitoring and review. All state
action plans mention adaptive management, but few are explicit regarding the implementation of
adaptive management. We describe how Nebraska is bringing together and engaging field biologists
and researchers to address the challenge of implementing adaptive management at a meaningful, and
appropriate, landscape scale.

Contact Information: Craig Allen, Nebraska Cooperative Fish & Wildlife Research Unit, 422 Hardin Hall, 3310 Holdrege St,
Lincoln, NE 68583-0984, USA, Phone: 402-472-0229, Fax: 402-472-2722, Email: allencr@unl.edu
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KEY CONTROLS ON SEDIMENT BUDGETING IN THE MISSISSIPPI RIVER FROM
SOURCE TO SINK

Mead A. Allison™*
"The Water Institute of the Gulf, Baton Rouge, LA, USA
*Tulane University, New Orleans, LA, USA

The Mississippi is the largest riverine system in North America and one of the most engineered rivers in
the world. The mainstem river and its major tributaries are managed primarily for flood control,
navigation, and water storage, and secondarily for issues such as wildlife habitat and recreation. The
lower river is being increasingly recognized as a source of sediment for nourishing the degrading coastal
and deltaic wetlands of the states of Louisiana and Mississippi, while sediment storage behind dams,
locks and other structures further upriver is a limiting factor on water storage capacities and structure
lifespans and operational capacity. This presentation is a synopsis of recent efforts by a team of
investigators supported by the U.S. Army Corps of Engineers and the State of Louisiana to examine
modern sediment budgets (1) below the Old River Control Structures (ORCS) that manage the
Atchafalaya distributary, and (2) the reach up to the Ohio-Upper Mississippi confluence and the large
dams on the Missouri River. The sediment budget and additional morphological studies upriver of the
ORCS are ongoing at the time of this abstract, but the reach below ORCS is complete. Sediment
budgeting of the suspended load on daily to interannual timescales provides valuable information about
key processes that supply sediment to the mainstem and sequester sediment en route to the Gulf of
Mexico sink.

Previous examinations of the Mississippi have focused on the historical decline in the suspended load
due to the effects of dam construction and other river control and basin sediment control works. Our
more recent team efforts below the Missouri dams shows that while these structures are efficient
sediment traps, downstream incision (longitudinal profile adjustment) reintroduces a significant fraction
of the trapped sediment. This factor, and the long transport times for sand delivery to the Gulf of
Mexico, mean that it is primarily the fine sediment load only that has been impacted by human
modifications for navigation and flood control. The reach downriver of ORCS has been neglected by
previous studies due to a limited number of monitoring stations and the influence of tides and saline
penetration. However, it is sediment supply (sand and fines) through this reach that will control its
utilization for coastal restoration. Measurements of water discharge and suspended sediment load at
monitoring stations and utilizing boat-based measurements were obtained for water years 2008-2012
from the reach below ORCS. The results show that both the Mississippi and Atchafalaya distributary
pathways are efficient at sequestering suspended sediments, particularly the sand fraction. Loss of
stream power associated with water exits upstream of the Gulf is thought to increase bed aggradation
and decrease the water and suspended sediment load reaching deep water.

Contact Information: Mead A. Allison, Director of Physical Processes and Sediment Systems, The Water Institute of the Gulf, 301
N. Main St., Suite 2000, Baton Rouge, LA 70825, USA, Phone: 225.227.2714, Email: mallison@thewaterinstitute.org AND
Professor of Earth & Environmental Sciences, Tulane University, New Orleans, LA 70118, Email: meadallison@tulane.edu
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APPLICATION OF QUALITY ASSURANCE CONCEPTS FROM CHEMICAL
MEASUREMENTS TO ECOLOGICAL MEASUREMENTS CONDUCTED DURING
ECOSYSTEM RESTORATION MONITORING

Craig J. Palmer?, Molly Middlebrook Amos®, Martin A. Stapanianz, Timothy E. Lewis®, and Louis J. Blume®
'CSC, Alexandria, VA, USA
2U.s. Geological Survey, Sandusky, OH, USA
*uss. Army Corps of Engineers, Vicksburg, MS, USA
*U.S. Environmental Protection Agency Great Lakes National Program Office, Chicago, IL, USA

Quality assurance (QA) approaches to minimize and document measurement variability for chemical
measurements taken for environmental studies are well established. These approaches have been
codified into national standards and specific guidance documents for applying these standards are
widely available.

Restoration specialists sometimes assume that certain ecological measurements (e.g., visual
observations by crew members of species counts, gender determinations, cover, condition, or age
classes or auditory observations of species presence) are “qualitative” and therefore, not subject to
evaluations of data quality. On the contrary, all measurements, including measurements taken as crew
observations, have some level of uncertainty associated with them that can be evaluated for quality. In
addition, many steps can be taken to control and improve the quality of these measurements.

QA concepts are applicable to all phases of a data collection effort. Concepts from standard chemical QA
that are applicable to ecological QA during the planning phase include the selection of data quality
indicators, conceptual models, project quality objectives, measurement quality objectives and
tolerances. QA concepts applicable during the implementation phase (data collection activities) include
the use of standard operating procedures, training and crew certifications, assessments and audits,
calibrations, and control samples (e.g., reference plots). Data verification and data validation also are
important QA tools for data review efforts that ultimately support the reporting phase of a project.

Repeated observations can be used to estimate the relative contribution of measurement error to the
overall variability of the data. A goal of minimizing measurement variability to less than 10% of the total
variability in the data will ensure that the measurement system is not limiting the ability of restoration
specialists to detect a real change resulting from a restoration effort.

This presentation will illustrate the importance and application of typical QA/QC practices and
procedures of chemical measurements to ecological measurements which often rely heavily on
observations.

Focus: This presentation will illustrate the importance and application of typical QA/QC practices and
procedures of chemical measurements to ecological measurements which often rely heavily on
observations.

Contact Information: Molly Middlebrook Amos, CSC, 6361 Walker Lane, Suite 300, Alexandria, VA 22310 USA,
Phone: 703-496-7167, Fax: 703-971-3961, E-mail: mmiddlebrook@csc.com
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DRIVEN INTO A CORNER: HOW THE MISSISSIPPI’S PAST WILL DEFINE ITS FUTURE
John O. Anfinson

Mississippi National River and Recreation Area, National Park Service, Saint Paul, MN, USA

Arguably, the past is the greatest driver determining the Mississippi River’s future. From the early 1800s
to the early 1900s, three interest groups came to define the upper Mississippi’s physical and ecological
character today: the backers of navigation improvements, levee construction and the establishment of
fish and wildlife refuges. All three interests have defined their stake in how the river is managed; all
three have carved out their piece of the pie. Anyone proposing to change how the pie is divided will run
up against this history. None of the key stakeholders is ready to give up its share. Equally important, the
infrastructure imposed on the river by these interests and others cannot be undone easily.

There is a test looming before us. That test is about defining a sustainable future for the Mississippi
River — economically and ecologically. Today, we are trying to pass the test without sacrificing anyone’s
claims to the river and its resources. The Environmental Management Program, for example, is trying to
stave off the steady decline of the upper river’s ecosystems through restoration projects, but will these
projects be enough? If they aren’t, what actions will America be willing to take?

This presentation provides a brief overview of the upper Mississippi River’s history as a context for the
issues we face today when considering how to balance the multiple demands placed upon the Great
River.

Contact Information: John O. Anfinson, Mississippi National River and Recreation Area, National Park Service, Saint Paul, MN
55101 USA, Phone: 651-293-8432, FAX 651-290-3214; Email: john_anfinson@nps.gov
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POTENTIAL ECONOMIC IMPACTS OF NATIONAL PARK UNITS AT GALVESTON BAY
AND MOBILE-TENSAW DELTA

Michele Archie
The Harbinger Consulting Group, San Francisco, CA, USA

Citizen groups in the Galveston Bay area in Texas and the Mobile-Tensaw River Delta in Alabama are
exploring the potential for National Park Service designations to assist with habitat restoration,
ecosystem resilience, and long-term conservation. Simultaneously, they hope that nearby communities
and residents will see economic benefits from a National Park Service presence.

The proposed Lone Star Coastal National Recreation Area (Texas) would preserve critical coastal habitat
and historical landmarks, protect the Upper Texas Gulf Coast from storm damage, and provide economic
benefits for surrounding communities in four coastal counties. In an area where tourism is already an
important economic sector, a new National Recreation Area is projected to triple visitation to
participating sites in its first ten years of operation, and catalyze an 11 percent increase in jobs in the
tourism industry alone. In year ten, the National Recreation Area is expected to support more than
5,200 local jobs and nearly $200 million in sales at local businesses.

Preliminary investigations in the Mobile-Tensaw River Delta (Alabama) suggest that a National Park
Service designation could offer a significant and reliable economic boost, contributing to the
development of a strong nature- and culture-based tourism industry surrounding the Delta. This activity
would be concentrated inland, complementing an already-strong tourism industry at the beaches and in
the city of Mobile.

The designation is being explored as a vehicle for long-term conservation in the Delta and associated
natural areas, improving ecosystem resilience, and expanding public recreation access for hunting,
fishing, boating, hiking, and wildlife watching.

Contact Information: Michele L. Archie, The Harbinger Consulting Group, 909 Marina Village Parkway #144, Alameda, CA USA,
Phone: 415-787-2387, michele@harbingerconsult.com
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THE ECOLOGICAL BENEFITS AND POTENTIAL RISKS OF MANGROVE
RESTORATION WITHIN THE TEXAS SALT MARSH-MANGROVE ECOTONE

Anna R. Armitagel, Steven C. Penningsz, and Patrick Louchouarn®
Texas A&M University at Galveston, Galveston, TX, USA
2University of Houston, Houston, TX, USA

Wetlands are being lost at an alarming rate, particularly on the Gulf Coast of the United States. In
response, coastal management commonly includes restoration projects that will augment the ecological
and economic functions of coastal wetlands. Many restoration projects on the Gulf Coast focus on low
elevation marsh habitat, which can substantially augment the production of some fisheries. However,
these low elevation marshes, which are often dominated by a single plant species, such as smooth
cordgrass (Spartina alterniflora), are susceptible to inundation following near-term relative sea level
rise. To mitigate for this threat, restoration practitioners are increasingly including higher elevation
habitat in projects, or using plant species that are more resilient to sea level rise. To that end, coastal
managers in Texas have recently increased the use of black mangroves (Avicennia germinans) in
restoration projects. Accretion rates within stands of mangroves are typically higher than in marshes,
suggesting that mangroves may more readily adapt to sea level rise. This presentation will review the
potential ecological benefits, remaining questions, and possible economic risks of this restoration
strategy.

Currently, there is little quantitative information comparing the ecological functions of marsh and
mangrove systems within the Texas marsh-mangrove ecotone, but ongoing observational and
experimental studies suggest several potential benefits of mangrove restoration. Mangroves may
increase shoreline stability by reducing erosion rates. In some regions, mangroves sequester carbon at
higher rates than marsh grasses, though sequestration rates on the Texas coast appear to be similar
among plant types. Mangroves provide a taller stature canopy that may be utilized by migratory
passerines, though many shorebirds prefer marshes as foraging habitat. Other ecological benefits of
mangrove restoration are not well understood, particularly in terms of consequences for fishery species.
Ongoing projects seek to determine if mangroves provide suitable nursery habitat for key fishery
species, and if mangroves and marshes provide similar trophic support for coastal food webs.

Additional important considerations in restoration planning include economic cost and logistical
feasibility. Using restoration projects within Galveston Bay (Texas, USA) as case studies, we show that
sprigs of low marsh plants such as Spartina alterniflora are easily harvested and transplanted, and
survive across a range of elevations. Avicennia germinans, on the other hand, is usually best cultivated
from seed, and transplantation success in the field appears to be highly dependent on environmental
conditions. In particular, transplanted mangroves survive best at relatively high elevations during
periods of low tides. Additional, ongoing research will help to determine the net ecological and
economic benefits of mangrove restoration on the Texas coast, particularly at the northern end of the
marsh-mangrove ecotone.

Contact Information: Anna R. Armitage, Department of Marine Biology, Texas A&M University at Galveston, 200 Seawolf
Parkway, Galveston, TX 77551 USA, Phone: 409-740-4842, Fax: 409-740-5001, Email: armitaga@tamug.edu

10



July 28-August 1, 2014 | New Orleans, LA USA

CONSTRUCTION CHALLENGES IN RESTORING LOUISIANA’S BARRIER ISLANDS

Steven R. Auernhamer
Great Lakes Dredge & Dock Company, Oak Brook, IL, USA

Louisiana’s barrier shoreline beach, dune, and wetland habitats, have undergone substantial
degradation due to oil and gas activities (e.g., pipeline construction), subsidence, sea level rise, and
erosion which has led to island breaching and breakup. The barrier islands have lost their structural
function, storm buffering capacity, and the protection they provide human populations, oil and gas
infrastructure, inland bays, estuaries, and wetlands.

Restoration of the barrier shoreline, through mining and importing sediment into the coastal ecosystem
to increase the sediment supply and strengthen the island formations, has become a high priority.
Suitable borrow sources are limited in the nearshore Gulf of Mexico. Higher quality sands desirable for
use in barrier island restoration efforts have been identified within the Mississippi River and in offshore
deposits. These sand sources are usually a significant distance from the restoration sites. Transporting
the dredged materials, either via direct-pump through dredge pipeline or hauled with hopper dredges or
barges, requires significant capacity, specialized equipment, and presents many construction challenges.

Contact Information: Steve Auernhamer, Great Lakes Dredge & Dock Company, 2122 York Road, Oak Brook, IL, 60523 USA,
Phone: 630-574-2978, Email: SRAuernhamer@gldd.com
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LESSONS LEARNED ON COASTAL RESTORATION PROJECTS

Kenneth Bahlinger
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

The Coastal Protection and Restoration Authority (CPRA), formally Louisiana Department of
Resources/Coastal Restoration Division is the state agency that is responsible for implementing coastal
restoration projects in Louisiana. Since 1990 hundreds of coastal restoration projects of varying scales
have been completed. As the coastal program continues to expand and restore the coast, projects
continue to grow in scope, size, complexity, and impact area. Each project large and small offers a
learning experience from which lessons are learned, utilized and applied to improve on future projects.
Lessons learned begin from the planning and through the engineering and design, construction and
monitoring phases. The CPRA continues to develop, advance and produce successful projects in the
restoration of the Louisiana coast.

Project planning and development tasks include feasibility, permitting, landrights, and stake holders
input. Lessons learned are to begin communication with landowners and stakeholders early in the
project development. Evaluating environmental conditions and conducting pre-permit activities will
ensure success later in the project process.

Engineering and design tasks include preliminary surveying, geotechnical data collection, modeling,
project management, engineering, landrights, permitting, and development of plans and specifications.
Most of the larger scaled projects are designed using a consultant. Lesson learned include improving
coordination with the consultant, revising plans and specifications, providing thorough design survey
data in the bid package, and better designs.

Construction offers the best visible aspect of lessons learned. Mandatory site visits by contractors are
important and that ensure all potential bidders understand specific project site and details. During
construction the parties involved include the owner (CPRA), contractor and a resident construction
administrator/inspector. The resident construction administrator/inspector is usually a consultant who
is on the job location at all times during construction. Other tasks and lessons learned include improving
communication with all parties and the project team, developing a thorough work plan, facilitating
construction meetings, surveys, change orders, permit modifications, contracting, and geotechnical
information.

Post construction tasks include monitoring, a final project completion report, and a lessons learned
meeting with the team. After the project is completed team input is important to discuss the successes
and challenges of the project. The team will develop a list of concerns and recommendations that can
be applied on future projects. The end result is a better more efficient, successful, project.

Contact Information: Kenneth Bahlinger, Coastal Protection and Restoration Authority, 450 Laurel St, Suite 1501, Baton Rouge,
LA 70801 USA, Phone: 225-342-7362, Fax: 225-342-9417, Email: Kenneth.bahlinger@Ia.gov
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ANALYSIS OF COST-EFFECTIVE RESTORATION: PRINCIPLES AND TOOLS FOR
REDUCING UNCERTAINTY IN DESIGN

Natasha Bankhead and Andrew Simon
Cardno ENTRIX, Oxford, MS, USA

Predicting “existing” erosion rates and the effectiveness of mitigation strategies can be readily
conducted with measurements of boundary resistance and physically-based modeling tools. The
approach is neither difficult nor time consuming, and provides for reductions in risk and uncertainty in
design because analyses provide quantifiable threshold values for the range of hydrologic conditions
over user-specified time scales. Placed in the broader geomorphic context of system-wide stability
conditions, application of metrics such as excess shear stress and the channel-stability index can be used
to determine appropriate strategies for erosion control, stormwater management and stream
restoration.

Examples covering a range of objectives, locations, and spatial and temporal scales are presented
including: (1) determining threats to park infrastructure along a single, migrating meander bend, Sandy
River, OR; (2) migration of meanders and selection of a gas-pipeline route, Bayou Pierre, MS; and (3)
cost-effective management strategies for reducing streambank loadings to the Great Barrier Reef,
Burnett River, AUS.

At Oxbow Park on the Sandy River, daily time-steps from an 8-year period bounded by bank surveys
were used to calibrate the Bank-Stability and Toe-Erosion Model (BSTEM-Dynamic). To provide
management options for protecting park infrastructure over the next 50 years, 50-year simulations
predicted the position of the migrating bend at 10-year increments. Further simulations of potential
mitigation strategies provided a range of management options based on reductions in total retreat and
relative costs. Using 2-D hydraulic data which provided near bank stresses at 9 “spokes” along three
meanders of Bayou Pierre, MS, BSTEM simulations were similarly used to predict meander migration
and risks to existing and proposed pipeline routes.

Bundaberg, Australia was the site of devastating floods in 2011 and 2013. Bank retreat (typically 20-
60m) resulting in the loss of agricultural land and delivery of high sediment discharges to the Coral Sea
are management concerns. To reduce erosion with limited financial resources, cost-effective mitigation
approaches were determined based on BSTEM predictions of bank erosion under “existing” and a range
of parameterized mitigation strategies. These included combinations of vegetative plantings, bank-toe
protection, bank-slope reduction and placement of bendway weirs and compared to unit cost per
amount of “land saved.” Results demonstrate that not all strategies are effective is all settings (alluvial
vs. estuary) and that the overall strategy must be placed in the context of trends in system instability
caused by series of dams and weirs.

Contact Information: Natasha Bankhead, Cardno ENTRIX, 1223 Jackson Ave. E., Oxford, MS 38655 USA, Phone: 662-380-1961;
Email: natasha.bankhead@cardno.com
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NON ROCK ALTERNATIVE TO SHORELINE PROTECTION DEMONSTRATION
PROJECT

Jamie Bartel’, Scott Bartkowski?, Tom Brown’ and Tim Hillier’
DM Smith, Baton Rouge, LA, USA
2Living Shoreline Solutions, Inc., Dade City, FL, USA
*CDM Smith, Cambridge, MA, USA

Three distinct areas of Louisiana shoreline were selected by NRCS for design of non rock alternatives for
shoreline protection; the project sites included: (1) Shark Island in Iberia Parish, (2) Lake Salvador in
Jefferson Parish, and (3) Bayou Perot in Lafourche Parish. Each of the shoreline sites are unique in that
other means of shoreline protection have not fully reached their potenitial and are questionable in
terms of their limitations, or no solutions were offered given the unique field conditions. This project is
to demonstrate the effectiveness of treatment for shoreline protection—a design that can withstand
settement limitations, weather storm surge, and ultimatley protect the shorelines from further erosion.
CDM Smith and Living Shoreline Solutions, Inc. (LSSI) developed a shoreline restoration solution for each
of these sites using an innovative technology. The technology used was Wave Attenuation Devices
(WADs ®) developed exclusively by LSSI (U.S. Patent 6,186,702B1). The WADs ® are a unique design
developed to both reduce shoreline erosion and produce habitat in the most general terms and the
design is flexible for various coastal situations.

The project involved analysis and design of shoreline protection along 500 linear feet of shoreline at
each of the sites. In support of design efforts, site visits were conducted at each of the sites to verify
field conditions and to check the accuracy of the bathymetric surveys. The design process began with
geotechnical analysis to determine settlement over a three-year test period and to show that the WAD®
would maintian an elevation of 1-2 feet above mean high water post construction. The most significant
design challenge using the WAD® system was settlement of the structures in very soft, peaty offshore
substrate along the shorelines. Wave and water level analysis along with structural analysis was
completed to demonstrate that the WAD® could withstand the calculated wave forces without
overturning. An iterative design approach was used in developing the final WAD® unit design and WAD®
system configuration, based on geotechnical analyses that determined maximum load bearing capacity,
and minimum settlement. The final design package was completed within 75 days as required by NRCS.

Each unit was designed to be 7-feet in height with a 10-foot base, and each unit will include a sacrificial
concrete base (2.5 feet in height) to account for settlement, and to maintain the ability to mitigate
shoreline erosion by dissipating 90% of the regional wave energy. The array of WAD® along each stretch
of shoreline consists of 182 units placed side by side, base to base, giving the units increased stability
and providing WAD® array integrity. It is expected that after mobilization and manufacturing of the
WADs®, each array can be installed within 7 days using a crane-mounted barge, and all three sites would
be complete within 4 months. The construction phase for the Shark Island site began in December 2013.

Contact Information: Jamie M. Bartel, CDM Smith, 445 North Blvd., Baton Rouge, LA 70802 USA, Phone: 225-663-3044,
Email: barteljm@cdmsmith.com
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ASSISTED COLONIZATION OF COASTAL COMMUNITIES: RESULTS OF A
FUTURISTIC TRANSPLANT GARDEN EXPERIMENT

Loretta L. Battaglia
Southern Illinois University, Department of Plant Biology, Carbondale, IL, USA

Migrating the leading edge of a species distribution in advance of climate change effects could be useful
where dispersal is limited and rate of climate change is predicted to increase beyond the capacity of
species to keep pace. Species occupying the seaward end of coastal gradients may be capable of
establishing landward with the removal of biological filters. In August 2011, | initiated a reciprocal
transplant experiment in which a series of 4 m? plots (n=135) was established spanning coastal
assemblages across the East River estuary in northwestern Florida. Vegetation was removed
(treatment) or left undisturbed (control). Individuals of the dominant graminoids representing the
gradient from salt marsh to upland pine savanna assemblages (Spartina alterniflora, Juncus
roemerianus, Cladium mariscus, and Aristida stricta) were harvested. Each plot was subdivided into four
1m? subplots, which were randomly assigned to a species. Ten individuals of the assigned species were
planted into each of the subplots. All species successfully established in plots located in their source
assemblages. In seaward plots, the upland grass A. stricta was the only species that did not survive, and
the fresh marsh dominant C. mariscus had low survival, suggesting that abiotic stress limited these
intolerant species. In all other parts of the gradient, the four species successfully established and were
surviving. The most dramatic colonization result was that of J. roemerianus, the brackish marsh
dominant, which survived in all freshwater wetland and upland habitats and appeared quite healthy.
There were no differences between control vs. treatment plots, but in some cases initial survival was
enhanced in control plots, possibly due to protection from herbivory. These results suggest that assisted
colonization of downslope species into assemblages farther inland and upslope of their original source
populations is feasible.

Contact Information: Loretta L. Battaglia, Southern lllinois University, Department of Plant Biology, Carbondale, IL 62901 USA,
Phone: 618-453-3216, Fax: 618-453-3441, Email: Ibattaglia@plant.siu.edu
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TESTING THE ABILITY OF BIOFOUL FOR THE PURPOSES OF ENHANCED
REMEDIATION OF ACID MINE DRAINAGE

Robert Bazeley’, Penny L. Morrill", Abigail Steel’, Peter Mercer® and Tao Cheng’
1Department of Earth Science, Memorial University of Newfoundland, St. John’s, Canada
*Mineral Development Division, Department of Natural Resources, Canada
3Rambler Metals and Mining PLC, Canada

Acid mine drainage (AMD) is an important environmental concern due to the low pH waters, and high
metal concentrations that are produced. There are many issues associated with AMD including habitat
loss, depletion of biodiversity and increased erosion and sedimentation.

This study is focused on the enhanced remediation of AMD through the addition of biofoul, an
agglomeration of mussels and seaweed. Biofoul is previously untested for the purposes of AMD
remediation, but we believe there is potential due to the abundance of both organic and inorganic
carbon. The two sites used in this study are the former Consolidated mine and the former Gullbridge
mine, both near Baie Verte, Newfoundland. In conjunction with previous work, data obtained through in
situ field measurements and laboratory analyses of samples collected at the two sites indicate that
these sites are actively leaching AMD into downstream water bodies. Water and sediment samples were
obtained from each site for use in a variety of adsorption and dissolution bench-top batch experiments.

Results from the bench-top batch dissolution experiments showed that biofoul has a strong neutralizing
capacity. However, the aqueous copper concentrations were higher in the experimental treatments
where biofoul was added. The source of the copper is most likely from the biofoul. This is because the
biofoul samples we obtained accumulate on aquaculture nets, which are coated in copper sulphate
paint that acts as a retardant for the accumulation of mussels and barnacles. A further experiment
examined the combined effect of biofoul and dolomitic lime. Results from this treatment showed that
relative to the biofoul only treatment, the neutralizing capacity of the mixture increased and copper
levels decreased, but to levels that were still up to 30 times higher than the maximum allowable
concentration for mine effluent. Adsorption batch experiments were performed to determine the
potential affect biofoul would have if it were mixed with natural sediments for the construction of a
permeable reactive barrier. Background sediments from each mine site varied in their ability to
neutralize pH, and both were able to substantially reduce copper concentrations. The addition of biofoul
increased the neutralizing capacity of the both sediments.

Contact Information: Robert Bazeley, Memorial University, Department of Earth Sciences, 300 Prince Philip Drive, St. John's,
Newfoundland, Canada, Phone: 709-693-7430, Email: rbazeley@mun.ca
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RESTORING THE NATURAL WATERSHED DIVIDE OF THE CHICAGO RIVER

Robert Beduhn®, Paul Dierking®, and Tim Eder’
"4DR Engineering, Inc., Omaha, NE, USA
’HDR Engineering, Inc., Chicago, IL, USA
3Great Lakes Commission, Ann Arbor, MI, USA

What do advances in wastewater treatment and innovations in stormwater treatment, invasive species
management, Panama Canal expansion, new barge technologies, and rail logistics all have to do with
restoring the natural divide of the Chicago River? Everything! The Great Lakes Commission and its
partners have a vision to restore the natural watershed divide of the Chicago River. In doing so, they
hope to stop or slow down the cross-watershed spread of invasive species and to protect the
ecosystems of both the Mississippi River and Great Lakes Watersheds.

To put forth a coherent vision for this important effort, the partners need to tackle the system’s basic
operational framework and its ecosystem functions. This presentation will address the multipronged
approach used to establish a vision and a plan for restoring the natural divide.

The Chicago Area Waterway System (CAWS) features approximately 130 miles of natural and
constructed rivers, canals, locks, and other structures in Chicago and northwestern Indiana. The Great
Lakes Commission and its partners have embarked on a project to develop and evaluate alternatives for
physically separating the Mississippi River and Great Lakes basins in the CAWS to prevent the movement
of Asian carp and other aquatic invasive species. Analyses thus far show that separation can be achieved
while maintaining or enhancing water quality, flood management, and transportation. The engineering
and economic analyses also suggest that separation is feasible and can provide a solid foundation for
long-term solutions to the threat of aquatic invasive species.

Separation is needed to prevent the movement of Asian carp and other invasive species between the
Mississippi River and Great Lakes basins in the Chicago-area waterways. Asian carp, in particular, are an
imminent threat. Recent research confirms that they can survive and spread in the Great Lakes, and that
the CAWS is the most likely point of entry. The U.S. Army Corps of Engineers has identified 39 aquatic
invasive species with a high risk of passing into either the Great Lakes or Mississippi River. More than
250 nonnative species are already established in one or both of the basins, and invasive species cost the
Great Lakes region alone an estimated $200 million annually. For these reasons, separation appears to
be the best long-term option to prevent Asian carp and other aquatic invasive species from invading the
Great Lakes or Mississippi River basins through Chicago-area waterways.

Like most major infrastructure projects, the costs of separation are substantial. However, separation
could generate significant benefits for the Chicago region and the Great Lakes and Mississippi River
basins as a whole, with economic analyses showing the potential for between $1.4 billion and $9.5
billion in long-term savings.

Contact Information: Robert Beduhn, HDR Engineering, Inc., 8404 Indian Hills Drive, Omaha, NE 68114 USA,
Phone: 402-399-1090, Fax: 402-399-1238, Email: bob.beduhn@hdrinc.com
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MODELING SPATIO-TEMPORAL RESPONSES OF WADING BIRD INDICATOR
SPECIES ACROSS RESOURCE GRADIENTS FOR WETLAND RESTORATION

James M. Beerens’, Erik Noonburg®, Dale E. Gawlik’, Doug Donalson®
'Florida Atlantic University, Boca Raton, FL, USA
2Us Army Corps of Engineers, Jacksonville, FL, USA

Species distribution models (SDM) link species occurrence with a suite of environmental predictors and
provide an estimate of habitat quality when the variable set captures the biological requirements of the
species. SDMs are inherently more complex when they include components of a species’ ecology such
as conspecific attraction and behavioral flexibility to exploit dynamic spatio-temporal resources.
Wading birds are highly mobile, demonstrate flexible habitat selection, and respond quickly to changes
in habitat quality; thus serving as important indicator species for the Everglades.

We developed a spatio-temporal, multi-SDM framework using Great Egret (Ardea alba), White lbis
(Eudocimus albus), and Wood Stork (Mycteria americana) distributions over a decadal gradient of
environmental conditions to predict species-specific abundance over space and spatial occurrence over
time. Models jointly accounted for flexible habitat selection of resources within and among temporal
scales, responses to environmental gradients, conspecific attraction, and spatial autocorrelation. In
temporal models, species demonstrated conditional preferences to resources and a marked response at
multiple temporal scales, requiring long-term wetland inundation as a prerequisite for large foraging
aggregations in shallow depths. Similar responses were observed in models predicting spatial
occurrence over time, while accounting for spatial autocorrelation. Species clustered in response to
differing habitat conditions, indicating that social attraction can co-vary with foraging strategy, water-
level changes, and habitat quality.

This modeling framework was applied to evaluate the multi-annual resource pulses of climate change
scenarios and restorative hydrological regimes by tracking changing seasonal and annual high quality
foraging patches and their abundance in the landscape.

Contact Information: James M. Beerens, Florida Atlantic University, 777 Glades Rd, Boca Raton, FL 33431 USA, Phone: 561-809-
9793, Email: J.M.Beerens@gmail.com
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WORDS MATTER: USING COMMUNICATIONS TO IMPROVE RESTORATION
EFFORTS

Rebeca Bell and Jennifer Browning
Bluestem Communications, Chicago, IL, USA

Restoring our natural areas requires people to make specific changes in their behavior. Just educating
people on a topic by itself will not inspire most people to take an action. Instead, we must use
communication techniques to reach target audiences with specific values-based messages.
Environmental educators and conservation staff must understand and consider the needs and values of
their audiences in order to create compelling and motivational materials and websites. Values-based
communications and social marketing tools can help move people toward making behavior changes that
encourage restoration.

Values-based communication and social marketing are strategies that create social change by building
personal connections to an issue, the foundation of how marketing firms sell products from cars to beer.
Environmental organizations, restoration managers and advocates can adopt this principle to “sell”
audiences on important behavior changes like landscaping with native plants or volunteering at work
days.

Values-based communications draws on the values or beliefs that a person already has to inspire both
attitude and behavior change. Social marketing is a strategy, popularized by Doug McKenzie-Mohr, that
offers a step-by-step process to inspire behavior change through public communications. Combined in a
communications strategy, these theories can move audiences toward sustainable decision-making. The
goal of a communications strategy is to motivate a target audience to take some action or change their
behavior. The process of developing a communications strategy incorporates values-based language,
social marketing tools and measurable outcomes to form an implementable plan.

Bluestem Communications has created tools and an easily replicable process for communicators to
integrate into their standard planning systems. These tools and processes help them create innovative
and targeted environmental outreach campaigns for a variety of audiences—from volunteers to city
councils. The act of incorporating communication strategies into planning efforts can make or break
efforts to change behaviors and promote sustainable decision-making.

In order for people to make real, lasting behavior changes, we must appeal to their values and beliefs
and remove the barriers that might prevent them from making a change. Communicators must
understand and consider the needs and values of their audiences in order to create compelling and
motivational materials. Simple communications tools can help communicators understand those values.

Contact Information: Rebeca Bell, Bluestem Communications, 14 N. Peoria St., Suite 4F, Chicago, IL 60607 USA,
Phone: 312-754-0404, Fax: 312-268-5238, Email: rbell@bluestemcommunications.org
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SEAGRASS RESTORATION AND ECOSYSTEM SERVICES: CHALLENGES OF
MEASURING THE NECESSARY ECOSYSTEM FUNCTIONS

Susan S. Bell
Department of Integrative Biology, University of South Florida, Tampa, FL USA

There is an increasing interest in ascribing economic value to ecosystem services across a broad array of
habitats. Ecosystem function is thought to serve as a basis for delivery of many ecosystem services.
Accordingly, restoration of habitats could be considered as a process by which ecosystem function is re-
established, leading to the potential provision of ecosystem services. Bullock et al. (2011) pointed out
that this thinking is somewhat new to the objectives of restoration. Here | discuss the challenges of
adopting such an approach in the field of seagrass restoration.

Much evaluation of seagrass restoration to date has focused upon the sustained establishment of
seagrass cover. Numerous examples of establishing new seagrass beds are available but questions still
remain about wide-scale restoration as a management strategy (Thom et al. 2012). An extended view of
seagrass persistence after planting in both temperate and tropical settings beyond 2-3 years is not
commonly available.

To date, we have a poor understanding of how long term dynamics of a planted seagrass taxon should
be linked to ecosystem function in a restored system. There is general agreement that ecosystem
function, such as support of biodiversity and sediment retention, should increase in vegetated
compared to unvegetated areas, but the nature of this relationship (shape of the curve) may be
influenced by a number of factors, complicating any prediction of ecosystem function based simply upon
plant structural metrics. Bell et al. (1995) showed that algal trapping of identical arrangements of
seagrass varied depending on the spatial scale of measurement. Such results suggest that organisms
respond to structure differently depending upon the location of structure within a landscape, or
movement/dispersal of organisms varies with perimeter to core ratios of habitat patches or edge
effects. Meyers (2010) demonstrated that ecosystem function, measured as the accumulation of
particles and organic matter, did not maintain a consistent relationship to seagrass shoot density when
examined in high versus low hydrodynamic regimes. Recently, studies on juvenile blue crab recruitment
revealed that densities of juvenile crabs were 5.6X higher along a western versus eastern shoreline
although seagrass cover values were equivalent (Ralph et al. 2013). Combined these examples suggest
that ecosystem function may vary for measures of similar seagrass structure depending upon location,
hydrodynamic regime, and/or spatial scale of measurement; all must be considered in study design.
Furthermore, if an ecosystem services approach is to be developed for seagrass restoration efforts,
monitoring of seagrass structure and associated ecosystem functions for 2-3 years post- planting may no
longer be sufficient.

Contact Information: Susan S. Bell, Department of Integrative Biology, University of South Florida, Tampa, Florida 33620 USA,
Phone: 813 974-2542, Fax: 813 974 3263, Email: sbell@usf.edu
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AN OVERVIEW OF 40 YEARS OF PROTECTION AND RESTORATION ON THE
MISSISSIPPI RIVER MAINSTEM

Gretchen Benjamin®, Jack Killgore’, and Angeline Rodgers®
The Nature Conservancy, La Crosse, WI; USA
2u.s. Army Corps of Engineers, Vicksburg, MS; USA
3U.S. Fish and Wildlife Service, Vicksburg, MS. USA

Beginning almost 200 years ago, North America’s largest river has been dynamically altered for
commercial navigation, flood management, water use and energy. From Minneapolis, Minnesota to St.
Louis, Missouri the river is impounded and leveed for navigation, flood management and to a lesser
extent hydropower. South of St. Louis to the Gulf of Mexico the river is confined by levees and channel
training structures to 3 million acres or an eighth of the original 24 million acre alluvial valley, to
minimize flooding and provide year-round navigation. These system changes are further aggravated by
urban and rural inputs that include excess nutrients, sediment, contaminants, and thermal pollution.

The amazing resilience of the Mississippi River is not lost on river ecologists so over the last forty years
they have worked to pursue ways to protect and recover important river function, process and structure
within the confines of an altered river system. Reinforced by the Clean Water Act (CWA) and the
National Environmental Policy Act (NEPA), legal action in 1973 and 1974, forced initial action to
minimize environmental impacts from navigation dredging and disposal on the Upper Mississippi River
(UMR). That work conserved almost a thousand acres of wetlands from dredge material disposal and
the partnership went on to focus on resolving other river restoration issues. A Master Plan was
developed for the entire UMR which later provided the backbone for what would become the 27 year
old Environmental Management Program, providing the funds to restore over 100,000 acres of riverine
floodplain habitat and support a robust monitoring program. Not resting on their achievements, the
partners have collaborated on demonstrations to re-operate the dams to provide more optimum water
levels (reduced) during the growing season in navigation pools to promote aquatic plant regeneration.

Throughout the river mainstem but especially in the lower 1200 miles of the river, natural resource
agencies and the Corps of Engineers have removed, notched and shortened over 525 channel training
structures to improve main channel and off channel connectivity. The St. Louis District of the Corps of
Engineers has engineered innovative channel structures that maintain the navigation channel and at the
same time diversify aquatic habitat for fish and other aquatic organisms. Multiple rounds points, “W”
wingdams, chevrons, groynes (groins), offshore revetment and hard points now offer alternatives to
classic wingdike fields, revetment, and closing structures for the entire river mainstem. To address
Endangered Species Act issues the Corps of Engineers and U.S. Fish and Wildlife Service through
targeted efforts have now reconnected 52 miles of side channels at low to moderate flows to improve
off channel habitat for the pallid sturgeon and interior least tern. The end goal could reach about 300
miles of reconnected side channels.

All of the ecosystem protection and restoration actions described above were done with little or no
impact to commercial navigation and flood management. The success of these demonstrations must be
scaled up to the entire system and become the routine manner to manage the river to balance the
multiple demands on the Mississippi River.

Contact Information: Gretchen Benjamin, The Nature Conservancy, North America Freshwater Program, La Crosse, WI, 54601
USA, Phone: 608-397-1140, Email: Gbenjamin@tnc.org
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A LARGE-SCALE NORTHEASTERN ECOSYSTEM RESTORATION PROJECT: SEEING
THE DESIGN THROUGH CONSTRUCTION

Christopher Benosky’, Karen Appell’, and Michael Mak®
'AECOM, New York, NY, USA
2AECOM, Oakland, CA USA

The Brookland Mitigation Site, located in Middlesex County, New Jersey, was selected for the
compensatory mitigation of wetland impacts resulting from the construction of the New Jersey Turnpike
Interchange 6-9 Widening Program. The site encompasses 412 acres of predominately agricultural and
forested land that drains to the Millstone River, Cranbury Brook, and their anthropogenic tributaries via
surface water runoff and groundwater flow. The site is almost entirely situated within the 100-year
floodplain of the existing waterways, which are all regulated under the NJDEP Agency regulations.

The design goal was to establish a variety of ecosystem habitats, including vernal pool complexes,
forested freshwater wetlands, and reforested upland areas. The locations of these habitats were
dictated by the site's existing features including modified agricultural wetlands, tile drains, regulated
floodways, cultural resource areas, site topography, and observed groundwater levels. The overall site
design was also governed by the required mitigation credits and the need to keep all excavated
materials onsite.

The site-specific wetland characteristics were translated into quantitative water budget models to
predict long-term behavior. A hydraulic and hydrologic analysis of the site was developed to assess the
hydrologic response of the proposed design and its impact on the floodplain and flood storage
characteristics. The complexity of the site required fourteen interconnected wetland water budget
models to be integrated into a model network to capture the hydrodynamic interactions and simulate
daily fluctuations in surface water and groundwater within the site. Special methodology was developed
to bridge data gaps in hydrologic and climatic data. Daily fluctuations in water level at the site were
simulated to help ensure the sustainability of a hydrologic regime capable of supporting the targeted
wetland and upland habitats and species.

Based the water budget simulations, habitats were established by lowering ground surface elevations
within the proposed wetland and vernal pool areas, raising ground surface elevations in existing upland
areas, and raising the thalweg of the anthropogenic tributaries to reconnect them to their floodplains,
thus restoring a more natural hydrologic and hydraulic regime to the site.

Site construction commenced in October of 2012 and was completed in September of 2013. The site is
currently being monitored to meet regulatory requirements. This presentation will be a continuation of
a presentation on the project’s conceptual and final design given at NCER 2013, focusing on the
construction process, lessons learned, and adaptive management measures implemented during
construction.

Contact Information: Christopher Benosky, AECOM, 605 Third Avenue, 27" Floor New York, NY 10128 USA,
Phone: 908.670.1036 Email: christopher.benosky@aecom.com
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ECOLOGICAL RESTORATION OF BRIDGESTONE’S NEW BEGINNINGS WOODLAWN
WILDLIFE AREA AND WARREN COUNTY MANUFACTURING PLANT

Timothy A. Bent

Environmental Affairs, Bridgestone Americas, Inc., Nashville, TN, USA

Ecological enhancements considered at the inception of planning for environmental remediation at
Superfund, RCRA and brownfield sites can be a cost-effective and efficient way to increase, create
and/or improve wildlife habitat. Ecological remedial plans can contribute greatly to protection of human
health and preserve the integrity of surrounding communities while further enhancing the environment
for wildlife habitat and resource management. An ecological enhancement modifies a site to
increase/improve habitat for plants and animals while protecting human health and the environment.
An ecological enhancement can include natural remediation technologies and/or represent an end use,
which restores/increases the ecological value of the land and can benefit multiple stakeholders, such as
regulatory agencies, the regulated community, local communities and the general public.

The Wildlife Habitat Council works with its members and partners to address enhancing and monitoring
wildlife habitat on private lands, including contaminated properties. Site-specific considerations and an
evaluation of goals and objectives, regulatory constraints, potential technologies, probable costs and
likely benefits need to be objectively studied at each potential site.

Bridgestone’s New Beginnings Woodlawn Wildlife Area will be discussed as it was once a working landfill
turned superfund site that today hosts thousands of species of plants and animal and serves as an
outdoor conservation education learning center for citizens of many ages in Port Deposit, MD. The site
remains active in creating and maintaining wildlife habitat on a closed landfill and adjoining property
that is part of a community approved remedial plan that saved millions of dollars.

Mr. Bent will also describe Bridgestone America’s ecological and habitat restoration projects on non-
remedial lands such as Bridgestone Americas, Inc.’s Warren Plant BEECH, Tennessee. The Warren Plant
Bridgestone Environmental Education Classroom and Habitat (BEECH) Program is designed to increase
biodiversity on nearly 700 acres of the property by implementing and linking habitat enhancement
projects for a stable, more diverse ecosystem, and by educating and involving plant employees and
community volunteers in wildlife conservation and environmental education.

Contact Information: Timothy A. Bent, Director, Environmental Affairs, Bridgestone Americas, INC., 535 Marriott Dr., Nashville,
TN 37214, Phone: 615-937-1426, Email: BentTim@BFUSA.com
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AN INNOVATIVE APPROACH TO ‘RESTORATION’ OF GAS CANALS

Joe Berg
Biohabitats, Inc., Baltimore, MD, USA

Based on an understanding of the impacts associated with gas canals, the prevalence of these features,
and the economic challenges associated with mitigating the impacts of these canals, we have developed
a cost effective innovation for filling gas canals. The approach we are advocating involves the removal of
spoil banks along a reach of canal necessary to produce sufficient fill material to create a more complete
plug or weir across the canal at a fraction of the cost necessary to gain the same restoration benefits as
complete canal filling but with greater resource benefits than comparably priced fractional fill of the
canal. This approach provides a more cost effective solution than complete canal filling, delivers and
allows design flexibility to facilitate the retention of other canal functions (e.g., small boat navigation,
aquaculture production, etc.).

This approach has been used nationwide at smaller scales to restore hydrology in formerly ditched and
drained tidal wetlands, stream restoration, ditched agricultural wetlands, etc.. The principle is valid
though the scale for interrupting gas canals is larger. We developed this approach while partially filling
approximately 4 miles of canals in Jean Lafitte NHP for the NPS. Since this approach will allow the
construction of multiple weirs using a small fraction of the material needed to completely fill canals,
greater lengths of canal can be modified to more effectively reverse the hydrologic (and other) damages
wrought by these canals.

The placement of fill materials into canals is a proven technique to incrementally improve wetland
hydrologic conditions, including improvements to wetland hydrology, reestablishing native wetland
vegetation, improved aquatic biota habitat, reducing marsh surface subsidence, etc. The degree of
improvement is expected to be a function of the amount and nature of the material used and the extent
to which the canal’s cross sectional volume is filled.

Contact Information: Joe Berg, Biohabitats, Inc., 2081 Clipper Park Road, Baltimore, Md 2 Md 21211, USA,
Phone: 410-554-0156, Email:jberg@biohabitats.com
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PUBLIC-PRIVATE CONSERVATION IN LOUISIANA: NATURAL RESOURCES
CONSERVATION SERVICE AND THE NATURE CONSERVANCY

James F. Bergan® and Scott Edwards’
The Nature Conservancy, Baton Rouge, LA, USA
Natural Resources Conservation Service, Abbeville, LA, USA

The Nature Conservancy (TNC) has been working collaboratively with the Natural Resources
Conservation Service (NRCS) in Louisiana over the past 25 years. However, in 2010 a significant
escalation in our partnership was catalyzed by 2 separate but related events. First, TNC launched the
“Longleaf Pine Integrated Landscape” initiative. This is a construct of TNC to describe the multi-state
effort to coordinate TNC's work in longleaf pine systems. “Platform sites” within the Integrated
Landscape provide opportunities to focus conservation action, coordinate with partners, and leverage
and export strategies. At about the same time NRCS signed an MOU with the U.S. Department of
Interior and the Department of Defense. The goal of the MOU was to establish a framework for
cooperation among those departments, along with state and private partners, to achieve the goals of
the America’s Longleaf Restoration Initiative as described in the Range-Wide Conservation Plan for
Longleaf Pine. This commitment has resulted in significant longleaf restoration accomplishments
through regional American Recovery and Reinvestment Act (ARRA) projects and the USDA - NRCS
wildlife habitat incentive program (WHIP). The MOU also commits the agencies to better collaboration
with non-federal partners through the Declaration of Partnership (DOP) which includes 30 signatories to
date.

In 2011, TNC, NRCS, DOD and other partners developed a proposal to hire a South Central Louisiana
Plains Conservation Coordinator that would implement objectives as defined for the 2 Significant
Geographic Areas (Fort Polk and Kisatchie National Forest) designated for the state. This effort was
integrated with the Texas-Louisiana Longleaf Strategic Plan to support the goal of reestablishing 8
million acres of longleaf pine throughout its range (from a present estimate of 3.4 million acres). This
effort continues at this time and represents a large-scale, integrated conservation delivery network with
a highly value added public-private partnership between the NRCS and TNC as well as other partners.

Present efforts to replicate this model are ongoing in relation to the Lower Mississippi Alluvial Valley,
ecosystem services, as well as freshwater habitats throughout the state. Collaborative approaches to
developing tools for decision making with subsequent linkage to directed and strategic landowner
incentives will be vital to afforestation, carbon sequestration, and water quantity/quality improvement
for Louisiana into the future.

Contact Information: James F. Bergan, The Nature Conservancy, P.O. Box 4125, Baton Rouge, LA 70821 USA,
Phone: 225-338-1040, Fax: 225-338-0103, Email: joergan@tnc.org
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CONTRASTING ROLES IN COLLABORATIVE ADAPTIVE MANAGEMENT: A
POTENTIAL KEY TO PROGRESS

Jim Berkley

U.S. Environmental Protection Agency, Aquatic Resources Protection Unit, Denver, CO, USA

The Missouri River Recovery Program is a Collaborative Adaptive Management (CAM) program like
many others in the U.S. that includes collaboration among a stakeholder group, an independent science
advisory panel (ISAP) and a federal agency responsible for decision making. The Missouri River Recovery
Program consists of a 70 member stakeholder group, 6 member ISAP and the U.S. Army Corps of
Engineers as the decision making agency. This presentation explores the decision-making tension among
the three groups that arises from their unique roles, responsibilities and interests in the Missouri River
CAM context. Adaptive management presents challenges to all three groups; the agency’s need for a
deliberate pace to progress that provides legal certainty when making management changes,
stakeholders’need for quick response to scientific information that suggests a needed management
change while still maintaining certainty about protecting vested interests and, an ISAP that provides
independent scientific advice that is trusted yet geared toward providing independent, credible,
scientific information and advice that is not focused on considering stakeholder and agency interests.
The tension not only acts as a restraint to rapid progress but also can act as a force which moves
progress at a greater rate than might occur without the tension among the three. The presentation
explains how the distinct roles among the three provide a general framework for progress.

Contact Information: Jim Berkley, U.S. Environmental Protection Agency, Aquatic Resources Protection Unit, 1595 Wynkoop
Street, Denver, CO 80202, USA, Phone: 303-312-7102, Email: berkley.jim@epa.gov
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SCI-TEK: A METHOD FOR EFFECTIVE INTEGRATION OF TRADITIONAL
ECOLOGICAL KNOWLEDGE INTO COASTAL RESTORATION DECISION-MAKING

Matthew B. Bethel’, Lynn F. Brien?, Michelle M. Espositol, Corey T. Miller?, Shirley B. Laska®, Kristina J.
Peterson’, Rosina Philippe®, Honora S. Buras®, and Carol Parsons Richards®

1University of New Orleans, New Orleans, LA, USA

’Kansas State University, Manhattan, KS, USA

*The Community of Grand Bayou, Port Sulphur, LA, USA

“Coastal Protection and Restoration Authority of Louisiana, Baton Rouge, LA, USA

Making more informed coastal restoration and hazard mitigation decisions has become increasingly
important given limited resources available for restoration and hazard mitigation projects, and the
increasing magnitude of marsh degradation and loss across the Gulf of Mexico coast. An
interdisciplinary team of physical and social scientists, State and Federal agency coastal managers, and
fishers/resource harvesters of affected coastal communities collaborated on related studies with the
goal of aiding restoration and hazard mitigation decision making by engaging local ecosystem knowledge
holders in the process. Together they investigated the feasibility and benefits of integrating the
traditional ecological knowledge (TEK) of coastal populations with geospatial technology and scientific
datasets to assess how the integrated knowledge that results might inform project planning for coastal
restoration and hazard mitigation.

Through these collaborative efforts, a more comprehensive and transferrable method of assessing
localized stakeholder priorities and translating that information into a format compatible with existing
coastal hazard mitigation and restoration decision-support tools was developed. The process developed
involves recording TEK in a natural, egalitarian setting which is then converted into Geographic
Information Systems (GIS) models that can facilitate incorporation into the existing restoration planning
process. This is achieved by using Remote Sensing (RS), science-based datasets, and GIS to produce
mapping products that represent the local fishers’ and harvesters’ TEK.

The collaborative team developed a method for effective stakeholder engagement and a process for
producing coastal restoration and hazard mitigation mapping products from information derived and
prioritized with TEK. The current model of engagement via public meetings can generate extensive
transcripts of public opinion, but it is limited in terms of scope and stakeholder representation. It is also
difficult to incorporate into the scientific toolbox used to make decisions about restoration. By mapping
TEK we translated this knowledge into a usable dataset layer that incorporates quality control, and can
be confidently used in combination with existing datasets. Moreover, the researchers used the
stakeholder engagement process to help address the general lack of understanding by physical scientists
and managers/decision-makers of the value that TEK offers and to illustrate how TEK helps to bridge the
communication gap that typically exists between scientists and traditional knowledge holders.

Contact Information: Matthew B. Bethel, Louisiana Sea Grant College Program, Louisiana State University, Baton Rouge, LA
70803 USA, Phone: 225-578-6345, Fax: 225-578-6331, Email: mbethe3@Isu.edu

27



CEER 2014 - Conference on Ecological and Ecosystem Restoration

IMPLEMENTATION OF ADAPTIVE MANAGEMENT STRATEGIES FOR BIO-
ENGINEERED SHORELINE STABILIZATION IN GREAT EGG HARBOR BAY

Robert A. Bevilacqua®, Rebecca Traylor' and Craig Metzgar’
"Michael Baker Jr., Inc., Hamilton, New Jersey, USA
2Amy S. Greene Environmental Consultants, Inc., Flemington, New Jersey, USA

The New Jersey Department of Transportation (NJDOT) Route 52 Causeway Replacement Project is one
of the largest transportation infrastructure projects undertaken by the NJDOT. The causeway crosses
Great Egg Harbor Bay connecting the coastal communities of Ocean City and Somers Point and serves as
the principal coastal evacuation route. The project consists of replacing the 2.2 mile causeway, including
4 bridges as well as reconstructing the approach roadways. The Great Egg Harbor Bay is a shallow, tidally
controlled bay composed of large expanses of open water and salt marsh islands. The bay is valued for
its shellfish resources, wetlands, wildlife habitat, and recreational and commercial fisheries. During the
environmental regulatory review process, federal and state resource agencies expressed concern that
construction of the new causeway may increase erosion of the already severely eroded shorelines of the
salt marsh islands. The NJDOT through the Federal Highway Administration committed to deterring
erosion and restoring a more stable shoreline by employing bioengineered solutions.

Four bioengineered stabilization details were developed and implemented to restore the shoreline and
control erosion. The details were tailored to the local energy regime and generally consisted of grading
the shoreline into the existing marsh with a 3:1 slope using available on-site material and a combination
of hard armoring and wetland plantings. A coir fascine (coconut fiber log) was anchored at
approximately mid tide elevation (El. 0’ NAVD 88) with Spartina alterniflora planted landward of the coir
fascine with soil stabilization matting and in most areas riprap was placed waterward of the coir fascine.
The contract intentionally divided the shoreline stabilization activities over two years in order to apply
lessons learned and best practices from the first installation to the second. The first installation was
completed over the summer of 2010 with mixed results attributed to a combination of concerns over
the quality of installation work, challenging environmental conditions, and material quality. Areas with
low energy regimes or with sandy substrate were generally successful. Others required design changes
to correct for problems with the installation or unique site conditions.

Design changes included changing planting materials from pre-vegetated coir mattresses to individual
plugs, increasing riprap size, installing the coir fascine at a higher elevation, herbivory control, and most
importantly, sharpening installation techniques to prevent soil loss. Grading for the second season of
shoreline stabilization was performed in August 2011 and February 2012 with planting in spring 2012.
Following construction, the design and construction were tested by Hurricane Sandy in October 2012
and experienced minimal impact. Monitoring results are indicating that where employed, adaptive
management strategies have performed as designed and are effectively mitigating erosion of the
restored marsh island shoreline.

Contact Information: Robert A. Bevilacqua, Michael Baker Jr., Inc., 300 American Metro Boulevard, Hamilton, NJ 08619 USA,
Phone: 609-807-9500, Fax: 609-807-9550, Email: rbevilacqua@mbakerintl.com
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COASTAL REHABILITATION THROUGH SUSTAINABLE MANAGEMENT OF
MANGROVE COMMUNITIES IN KUWAIT

N. R. Bhat and M. K. Suleiman

Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research (KISR) initiated studies in 1993 to establish biological feasibility
for introducing mangroves by evaluating different ecotypes of Avicennia marina, Avicennia germinans
and Ceriops tagal and establishing five plantations of Avicennia marina along Kuwait Bay. Assessment of
the likely impact of mangrove introduction on the coastal environment and marine biodiversity was
conducted to demonstrate its influence on coastal ecosystems. Research efforts are presently continued
to establish indicators to measure the success and develop/ refine techniques for sustainable
management of mangrove ecosystems under harsh environmental conditions of Kuwait. The
presentation will discuss KISR experience in managing the mangrove ecosystem.

Contact information: N. R. Bhat, Environment and Life Sciences Research Center, Kuwait Institute for Scientific Research, P. O.
Box 24885 Safat, 13109, Kuwait, Phone: (00965) 24989805, Fax: (00965) 24986588, Email: nbhat@kisr.edu.kw
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AN OVER VIEW OF GOODS AND SERVICES OF THE ARID ECOSYSTEM IN NORTH
WESTERN COASTAL REGION, EGYPT

Laila M.M. Bidak and Selim Z. Heneidy
Faculty of Science, Botany & Microbiology Department, Alexandria, Egypt

The present study includes the general description of the geography, soil characteristics, present land
use, potential land resources and water resources of the study area. It also contains information related
to socioeconomic assessment and livelihood of the local inhabitants. It also comprises a concise
description, economic uses and ecological importance of plant species in the study area.

Considerable records, observations, information and material were collected through 50 field trips along
the north western coastal region from Burg El-Arab to Sallum. Eleven habitats have been distinguished
and 82 sites were distributed in different habitats.

A total of 279 species were recorded during the surveys of the selected stands in the study area, of
which 163 are perennials and 116 are annuals. One hundred and fifty five species are evaluated as
medicinal plants. Medicinal herbs in the northern western coast are a source for income and one of the
major economic activities that defines some of the local community members. An evaluation of the
species constancy in relation to habitat types was indicated.

The services offered by the ecosystems of the study area can be divided into two main categories: a- the
environmental services that include, biodiversity conservation ,in terms of habitat and species diversity.
The habitats support diverse flora and fauna (approx. 250 flowering plants, 300 invertebrates, 200
avifauna, 30 herpetofauna and 28 mammals). Some of these biota are endemic and/or threatened and
b- the economic services which include: 1-Grazing, where domestic and wild animals can graze and
browse 94 of the species growing in this region ,2-Fuel,3- Human food (33 species in this region are
eaten by local inhabitants).4-Traditional uses and 4-Some other services of minor representation and
characterized by the complete or partial loss of natural vegetation such as rainfed agriculture (9 %),
military uses (6 %), quarries and fragmentary uses (2.6 %). Thousands of local tourists already visit the
area annually for recreational purposes (3.4%)

Contact Information: Laila M.M. Bidak, Faculty of Science, Botany & Microbiology Department, Alexandria, Egypt,
sPhone: 2033922316, Fax: 2033911794, Email: Laila_bidak@yahoo.com
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EVALUATING THE INFLUENCE OF DISTURBANCE ON MACROINVERTEBRATE
COLONIZATION AND DECOMPOSITION OF LEAF PACKS IN UPPPER COASTAL
PLAIN HEADWATER STREAMS

Rich A. Biemiller’, DE Fletcher’, CD Barton®
1Department of Entomology, University of Kentucky, Lexington, KY 40506
%Savannah River Ecology Laboratory, University of Georgia, Aiken, SC 29808
3Department of Forestry, University of Kentucky, Lexington, KY 40546

Fresh water is a vital resource for many biota, yet these ecosystems suffer high rates of anthropogenic
disturbance. Offsetting stream disturbance through restoration is a common but expensive practice. An
improved understanding of both functional and structural characteristics of disturbed stream systems
aims to increase resource use efficacy. This study examined variation in macroinvertebrate colonization
of leaf packs in reference and disturbed Upper Coastal Plain headwater streams. Using Principal
Component Analysis, relationships were established between disturbance type and the richness,
diversity, invertebrate density per gram of remaining detritus, and relative abundance of several
important groups of macroinvertebrates. Analysis of variance on three of the seven components
distinguished reference sites from one or more disturbance categories (p < 0.05). A fourth component
appeared to make the distinction in one year, but not the other. No differences in leaf decay rate
among disturbance types were found. Shredder and Trichoptera richness were important in
distinguishing runoff from reference sites. Similarly relative abundance and density of shredders and
Trichoptera also aided differentiation of reference from runoff sites. Combining collector-gather relative
abundance and density with Tricoptera and Ephemeroptera density further set references apart from
runoff sites. Streams influenced by excessive run-off exhibited the most divergent macroinvertebrate
colonization patterns compared to reference sites. Similarity in decomposition rates was surprising
given large differences in shredder abundance across disturbance categories. This suggests that either
the examined disturbance categories did not influence decomposition, or that abiotic drivers of
decomposition may mask lower shredder presence in disturbed streams. Findings also suggest that
certain combinations of macroinvertebrate measures can be utilized to distinguish both reference and
disturbance categories (especially run-off) in Upper Coastal Plain streams. These findings could aid
decision making on the determination of whether a stream is a candidate for restoration.

Contact Information: Rich Biemiller, Department of Entomology University of Kentucky, Lexington, KY 40546,
Phone: 717-873-0813, Fax: 859-323-1031 Email: rbiemiller@uky.edu
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INNOVATIVE WATER SOLUTIONS AND RESTORATION USING THE ENVISION™
SUSTAINABLE INFRASTRUCTURE RATING SYSTEM

Dan Billman and Meg O’Mullane
HDR, Anchorage, AK, USA

The award-winning sport fish hatchery in Alaska uses innovative water management techniques to
recycle 95 percent of water, control stormwater, and use energy efficiently. It's a “signature
infrastructure” project according to designers.

The Institute of Sustainable Infrastructure (ISI) announced in July that the first completed project
assessed using ISI's new Envision™ sustainable infrastructure rating system is the William Jack
Hernandez Sport Fish Hatchery in Anchorage, Alaska. The 141,000-square-foot hatchery facility is the
largest indoor sport fish hatchery in North America, and contains many sustainable features, including
sophisticated recirculation technology that reduces by 95 percent the water and energy normally used
by conventional hatcheries, saving money and limiting withdrawal of groundwater from the aquifer. The
hatchery’s Gold-level Envision™ award represents significant achievements in sustainable infrastructure
design. The project was assessed using the 60 Envision™ sustainability criteria in the categories of
Quality of Life, Leadership, Resource Allocation, Natural World, and Climate and Risk.

The Hatchery raises 6 million fish a year, including Chinook and Coho salmon, rainbow trout, Arctic char
and Arctic grayling. The facility’s 107 tanks and 35 mini hatcheries are connected by a network of over
8.5 miles of piping, conduit and duct work. Three different water systems are in place at the hatchery, in
order to accommodate the progressive growth cycles of the fish as they develop from fry to adult size:
Stage 1: single-pass approach; Stage 2: 50-50 — half raw water and half recycled water; Stage 3:
recirculation technology where all but 2 to 5 percent of the flow is recycled water. Solids removed from
the water treatment processes are biologically treated in a lagoon.

Groundwater and Stormwater are Easily Managed

The hatchery forced officials to update the regional groundwater model, which dated to around 1980.
“There were concerns about seawater intrusion and drawdown, but the new model did not substantiate
any of these issues. As a result, we have a new model and a robust regional aquifer with enough
recharge to sustain use beyond the next 50 years.”

The hatchery is also designed with the latest in stormwater management techniques and is highly
energy efficient. All stormwater runoff is captured, routed through ditches, and treated naturally in
swales before it percolates into the ground. Roof runoff flows directly to Ship Creek, and runoff from
parking lots is used for irrigation.

Contact Information: Dan Billman, HDR, 2525 C Street, Suite 305, Anchorage, AK 99503 USA, Phone: 907-644-2042,
Fax: 907-644-2022, Email: Dan.Billman@hdrinc.com
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METRIC SELECTION TO ESTABLISH A CONDITION GRADIENT BETWEEN NATURAL
AND IMPAIRED NORTHEAST OHIO HEADWATER STREAM SYSTEMS AS A BASIS
FOR EVALUATION OF RESTORATION PERFORMANCE

Joel Bingham
University of Akron, Akron, OH, USA

When is a restoration project successful? The overarching question is one of significance to the science
and practice of ecological restoration. Measuring performance is necessary to evaluate the trajectories
of change with regard to a target conditional stream state as a performance goal. The basis for
evaluation potentially lies within the factors influencing the concept of ecological integrity and with the
assumption that a stream no matter its conditional state will have the same universal characteristics.
The identification of universal measurable characteristics that sensitive to both the impaired and target
condition are important to establish the conditional gradients. This research is attempting to identify
and make those connections as a means to develop restoration performance metrics because there is an
absence of any appropriate tools in Ohio and other areas of the country.

The multimetric development process followed these six basic steps; categorization of metrics,
individual metric creation, site selection, field evaluation, data analysis and metric selection. Twelve
ecological integrity factors (e.g. substrate, channel morphology, organic inputs) were selected and
placed into either a Function or Structure category. The Function category was comprised of one Energy
Source metric and four Flow Regime metrics while the Structure category was comprised of sixteen
Habitat metrics for a total of twenty one metrics. Ultimately, the metrics need to be measureable in the
field and therefore are represented by selected existing metrics from standardized methodologies such
as the Qualitative Habitat Evaluation Index, geomorphic surveys and leaf pack decomposition.

Ten headwater stream sites in Northeast Ohio were selected from a group of forty potential sites. Five
sites represented the target reference conditions while the remaining sites represented an impaired
condition. The results at this time are still preliminary as research is still on-going. The analysis is
directed at determining which of the metrics or combination of metrics are best suited to measure
across the conditional continuum. Research will be complete in the Spring of 2014 but the discussion of
the conceptual conditional framework and general lack of standardize performance measures or
assessment tools is a topic of interest to many in the field of restoration.

Contact Information: Joel Bingham, University of Akron, Akron, OH 44301, USA, Phone: 330-688-0111,
Email: jbingham@enviroscienceinc.com

33



CEER 2014 - Conference on Ecological and Ecosystem Restoration

RESTORING ECOSYSTEM SERVICES IN MISSISSIPPI COASTAL WATERS BY
ENHANCING SECONDARY PRODUCTIVITY USING OYSTER CULTCH AND
ARTIFICIAL REEFS

Eldon C. “Don” Blancher Il
Sustainable Ecosystem Restoration, LLC, Mobile, AL, USA

The Mississippi Department of Environmental Quality, along with its partner agency, the Mississippi
Department of Marine Resources, constructed nearly 1,500 acres of low profile reef structures
throughout the Mississippi Sound with the Artificial Reef and Oyster Cultch Early Restoration Projects
under the Deepwater Horizon Natural Resource Damage Assessment (NRDA) Projects. The projects
were designed and constructed to provide hard-bottom habitat for the colonization and production of a
diverse group of fauna which live on and within these habitat types such as oysters, mussels, polychaete
worms, crabs and other benthic organisms. Data on the productivity of similar reefs and habitats in the
Mississippi Sound were used to calculate an offset value for the implementation of the projects. These
projects were calculated to result in an increase of over 10 million kg (wet weight) of secondary
productivity in the Mississippi Sound ecosystem. This increase in secondary production, that is the
production of these lower food chain consumers, illustrates the role of these restorative structures in
enhancing and maintaining a healthy and diverse seafood assemblage in higher trophic levels.

Contact Information: Eldon C. “Don” Blancher Il, Sustainable Ecosystem Restoration, LLC. USA Technology & Research Park, 775
N. University Blvd. Suite 150E, Mobile, AL 36608, Phone: (251)-243-0376, Email: blancher@restoreecosystems.com;
Website: http://www.restoreecosystems.com
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SELENIUM REDUCTION IN CONSTRUCTED WETLAND TREATMENT SYSTEMS:
NATURALLY ATTENUATING PROBLEMATIC POLLUTANTS

Katie A. Bland, Christopher J. Snider, and Dennis Haag
Burns & McDonnell Engineering Company, Inc., Kansas City, MO, USA

Constructed Wetland Treatment Systems are a technology that has been used successfully for years, but
has recently become more popular as green infrastructure has become an integral part of the water
treatment landscape. These systems can be utilized to successfully remove metals and other
constituents from storm water runoff and wastewater effluent steams. Wetlands are appealing for their
passive operation, and are often lower in capital, operation, and maintenance costs than other available
water treatment technologies. Constructed Wetland Treatment Systems (CWTS) have proven highly
successful for removal of key pollutants, such as mercury and selenium.

As part of a strategy to achieve compliance with state water quality regulations, a major coal-fired
power plant decided to design, build, and operate a pilot Constructed Wetland Treatment System to
evaluate the technology to treat the plant’s flue gas desulfurization (FGD) wastewater. The pilot CWTS
was operated and evaluated for about one year. The primary metal constituents targeted for reduction
included selenium and mercury. The pilot CWTS also performed a water polishing function with
reductions in aluminum, ammonia, barium, boron, chromium, fluoride, iron, molybdenum, potassium,
and total suspended solids.

Based on the findings of the pilot CWTS, these systems can be engineered to effectively reduce selenium
by over 90 percent. Removal of other key constituents was also found to be successful during the pilot
operation. Burns & McDonnell has designed and is currently in the construction phase of a full scale
CWTS for polishing of FGD wastewater. It is our belief that this successful design can be utilized to
effectively reduce selenium in other streams, such as storm water runoff and industrial wastewater.

Contact Information: Katie A. Bland, PE, Burns & McDonnell Engineering Company, Inc., Kansas City, MO 64114 USA,
Phone: 816-823-7042, Fax: 816-333-3690, Email: kbland@burnsmcd.com
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PERFORMANCE EVALUATION OF LARGE-SCALE ALGAL CULTIVATION FOR
POLLUTION RECOVERY AND WATER QUALITY RESTORATION IN URBAN
WATERSHEDS OF THE LOWER GREAT LAKES

David Blersch

Biosystems Engineering Department, Auburn University, Auburn, AL, USA

Restoration of urban watersheds in the lower Great Lakes region must focus on low-cost remediation of
continuing and legacy non-point inputs of contaminants from the aquatic environment. Controlled land-
based cultivation of benthic filamentous algae offers a remediation strategy for aquatic environments
that is potentially low-cost, can be easily implemented on land of marginal value, and can potentially
produce multiple benefits from water quality improvements and biomass production. The results of
research into the performance characteristics and economic viability of benthic algal cultivation for
contaminant removal from a Great Lakes tributary waterway are presented. Two pilot-scale cultivator
raceways were installed near the mouth of the Buffalo River in Buffalo, NY and operated from April to
November of 2013. Water was continuously pumped from the river and passed over a cultivated bed of
benthic algae in the raceway. Weekly-harvested algal biomass samples were analyzed for total
productivity, ash content, nutrient content, and metals content, and inlet-outlet water quality was
sample monitored throughout. Daily average productivity of recoverable biomass for the entire season
was 15.5 g DW m™ d™, with a maximum weekly average of 27.3 g DW m™ d™. Recoverable biomass
composition averaged 76.5% ash, 10.4% carbon, 1.2% nitrogen, and 0.17% phosphorus, and also
included significant measureable quantities of heavy metals. In addition, significant increases in
dissolved oxygen and pH were measured between the inlet and outlet. An economic model of large-
scale algal cultivation for restoration of urban aquatic systems developed using these results suggests
that the cost per unit recovery for any one elemental contaminant is high, but the combination of
multiple remediation and restoration benefits from a single process mitigates the prohibitive cost.

Contact Information: David Blersch, Biosystems Engineering Department, 203 Corley Hall, Auburn University, Auburn, Alabama
36849. Tel.: 1 334 844 3542 Fax: 1 334 844 3530. E-mail address: dmb0040@auburn.edu
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USING STREAM METABOLIC MEASUREMENTS TO QUANTIFY RESTORATION OF
ECOSYSTEM SERVICES OF IMPAIRED STREAMS PRE AND POST RESTORATION

Stacey Sloan Blersch
University at Buffalo, Civil Structural and Environmental Engineering, Buffalo, NY, USA

Through the use of re-directive in-stream structures, the physical and hydraulic conditions of a stream
are directly manipulated. These structures generally perform the function of changing flow direction,
redirecting energy, and causing changes in bed and bank erosion as a result of shear stress forces. These
installations usually result in changing and/or developing features along the bed (e.g. pools, bars, riffles)
and increasing habitat heterogeneity. While changes in the flow field over time are expected as part of
natural channel evolution processes and flood flow events, understanding the level of ecosystem
response to these structures, and whether or not certain ecosystem functions have truly been restored
after installation have not yet fully come to light.

Stream metabolism expresses the changes in production and respiration in relative terms and can be
used to measure a shift in the ecological function as a result of in-stream manipulations. The research
presented in this paper builds upon earlier studies in which stream metabolism is determined in two
methods for an impaired stream in Western New York, and its potential relationship to bed shear stress
and flow is investigated. Two YSI 6920 V2 Sondes were used to measure dissolved oxygen (DO), resulting
in a set of diel curves for two unrestored reaches and two restored reaches. Measurements of DO were
made over a 24 hour period to determine day time primary productivity and night time respiration rates
in the spring and the fall. This method is based on the premise that DO is directly related to the rate of
photosynthesis, respiration and exchange of O, with the atmosphere.

The second method used metabolic chambers in controlled laboratory experiments on subsamples of
stream benthos cultivated in the field. Ceramic tiles were deployed for benthic colonization at five cross
sections in Elton creek to quantify stream metabolism at the same reaches. These tiles were then
transferred into the lab into sealed chambers over a 24 hour period, with conditions controlled in the
laboratory to simulate appropriate day and night light intensities. Specific primary productivity and
respiration were determined for each sample using light and dark bottle DO measurements. Results
from both experiments will be presented and compared, and a metric for measuring stream restoration
using stream metabolism proposed.

Contact Information: Stacey Sloan Blersch, University at Buffalo, CSEE; 204 Jarvis Hall; Buffalo, NY 14260. Phone: 443-904-7897,
E-mail: sblersch@buffalo.edu
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SUCCESSES AND CHALLENGES OF OYSTER HABITAT RESTORATION IN LOUISIANA

Seth Blitch®, Amy Smith-Kyle', Megan LaPeyre® and Lindsey Schwarting®
The Nature Conservancy, Baton Rouge, LA, USA
2U.s. Geological Survey, Baton Rouge, LA, USA
3Louisiana State University Agricultural Center, Baton Rouge, LA, USA

Coastal Louisiana is experiencing rapid and continued land loss. Loss of coastal marshes threatens to
diminish the ecologic and economic viability of this highly productive area of the Gulf of Mexico. At the
same time oyster resources in the Gulf have been reduced both in biomass and coverage from historical
levels. As a means to address both challenges, The Nature Conservancy (TNC) has engaged in several
oyster habitat restoration projects at multiple locations around the Gulf of Mexico.

In Louisiana, TNC has placed four miles of constructed oyster reef material at three separate,
environmentally distinct locations: Vermilion Bay, Grand Isle, and the St. Bernard marshes. The goals of
these reef projects are not only to create a living oyster reef, but to realize, to the greatest extent
possible, the suite of ecosystem services afforded by this habitat type. This includes the sediment
accumulation, reduction of erosion rates, abatement of wave energy, and serving as a complex,
structural habitat that provides forage and refuge space for finfish and invertebrates.

The U.S. Geological Survey and Louisiana State University Agricultural Center have been monitoring
these restoration sites for at least two years to assess the project goals. Oyster settlement, growth and
survival have varied among the three locations, largely due to the differences in the range of salinity
found at each site. In general, rates of erosion at project locations are less than at unprotected, control
sites. Constructed reefs do provide habitat for a range of nekton species, and data from monitoring
indicate no differences with reference sites.

Naturally, monitoring has been instructive in planning for, and siting new projects, and long-term
monitoring will be essential in determining the relative success of these projects.

Contact Information: Seth Blitch, The Nature Conservancy, P.O. Box 4125, Baton Rouge, LA 70821, USA, Phone: 225.338.1040,
Email: sblitch@tnc.org
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WETLAND RECOVERY AND SALMON POPULATION RESILIENCE: A CASE STUDY IN
ESTUARY ECOSYSTEM RESTORATION

Daniel L. Bottom®, Kim K. Jones®, Trevan J. Cornwell, Staci Stein® and L. A. Campbe/l3
"Northwest Fisheries Science Center, Newport, OR, USA
2Oregon Department of Fish and Wildlife, Corvallis, OR, USA
3Washington Department of Fish and Wildlife, Olympia, WA, USA

Since 1978 a series of restoration projects in Oregon’s Salmon River has restored >175 ha of emergent
marsh and tidal channels, reestablishing estuary connections to >2/3 of the original

wetland habitat that previously had been diked or filled for grazing and other uses. We initiated studies
of Chinook and coho salmon in the basin in 2000 and 2008, respectively, to quantify life history
variations within each population and to evaluate population responses to renewed habitat
opportunities in the estuary. We documented considerable variation in the migratory and rearing
behaviors of each species, including a diversity of estuary-resident behaviors that were rare or absent in
each population before dike removal. Juvenile Chinook salmon now enter the estuary earlier in the
spring (i.e., March — June) and migrate to the ocean over a wider range of sizes and times compared
with the patterns that were found during a 1975-77 salmon study. Many juvenile coho salmon also now
enter the estuary to rear at various times during their first year of life and do not remain in their natal
streams for a full year as traditionally presumed for most coho populations. However, these life histories
also were not observed in the population when salmon studies were first conducted in the basin 30
years ago.

Otolith chemical analyses indicate that juveniles with estuary-associated life histories are now
contributing directly to adult salmon production in the Salmon River basin. Small salmon fry and
fingerlings that migrated to the estuary in early spring and reared in the restored wetland channels
accounted for 25 to 40% of the adults spawning in the basin in 2004-05. Similarly, juveniles with
estuary-associated life histories contributed 20 to 35 % of the adult coho that survived to spawn in
2008-11. By re-establishing rearing opportunities in Salmon River estuary, wetland restoration has
expanded life history diversity and thereby, should strengthen salmon population resilience to future
disturbance.

Contact Information: D. L. Bottom, Northwest Fisheries Science Center, National Marine Fisheries Service, 2032 SE Marine
Science Drive, Newport, OR, 97365 USA, Phone: 541-867-0309, Fax: 541-867-0389, Email: dan.bottom@noaa.gov
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STOCKTYPE DEVELOPMENT AND SELECTION FOR IMPROVED RESTORATION
SUCCESS IN LEBANON

Karma M. Bouazzad®, Olga A. Kildisheva®, Matthew M. Aghaiz, and Anthony S. Davis®

!l ebanon Reforestation Initiative, Beirut, Lebanon
2University of Idaho, Moscow, ID, USA

Prior to 2012, the majority of seedlings used for forest restoration in Lebanon were produced in an
assortment of large containers over several years, disregarding the actual national need. Culturing
techniques were inconsistent with container size, species growth habits, and outplanting objectives.
These practices often resulted in the production of suboptimal seedlings and subsequent restoration
failure due to additional stresses from drought, vegetative competition, rocky soils, and ungulate
damage. Further complicating restoration efforts was minimal record keeping, leaving little evidence to
guide improvement in seedling production and restoration outplanting practices. Currently, the Lebanon
Reforestation Initiative (a project funded by U.S. Agency for International Development and
implemented by U.S. Forest Service-International Programs) has developed new cost effective culturing
practices that provide a basis for producing high quality nursery stock, building on both local experience
and global knowledge. Science-based irrigation and fertilization practices, container selection founded
on outplanting conditions, and crop scheduling are part of a planned approach that has resulted in a
marked improvement in seedling quality, sustainability in seedling production and exceptionally high
rate of adoption by private, community, NGO, and public nurseries. LRI has also worked closely with
native nurseries to form the cooperative of native tree producers in Lebanon, strengthening their
capacity to further influence reforestation policy makers at a national level. We discuss the methods,
successes, and challenges of introducing new seedling production techniques to improve tree survival
rate and future vision for restoration success in Lebanon.

Contact Information: Karma M. Bouazza, Lebanon Reforestation Initiative, Achrafieh 1020 Building, gt Floor, Corniche Pierre
Gemayel, Mathaf, Beirut, Lebanon, P.O. Box 16-6975, Phone: +961-1-426630/1/2, Fax: +961-1-426631,
Email: kbouazza@lIri-lb.org
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URBAN STREAM RESTORATION IN THE GEORGIA PIEDMONT: POLICY, PRACTICE,
AND NOVEL ECOSYSTEMS

Jere A. Boudell' and Japhia M. Jacobo’
1Department of Natural Sciences, Clayton State University, Morrow, GA, USA
2Department of Biology, University of Alabama at Birmingham, Birmingham, AL, USA

The majority of river restoration funding is used to restore urban streams, although urban streams are
impacted by anthropogenic stressors, and unlikely to regain a pristine character. Nevertheless, urban
stream restoration projects are useful because they stabilize stream channels, manage storm water, and
improve water quality. High impact projects also focus on improving habitat quality and aesthetics.
These high impact projects have been used as mitigation banks as they provide a high return on
investment. We studied restored floodplains of Clayton County, Georgia, low-order Piedmont streams,
which have been the focus of an ongoing effort to improve water quality through stream restoration.
Our study included analysis of soil properties, seed banks, and extant plant communities of a gradient of
low-order Piedmont stream reaches in various stages of recovery and urbanization (urban unrestored,
urban 10 years post-restoration, agricultural 80+ years post-restoration) over time to determine if a best
practices urban stream restoration project is on a restoration trajectory toward a more pristine
condition. The recently restored urban riparian ecosystem had high vegetation cover, a variety of both
native and non-native species, a functioning seed bank, compacted, high nutrient soils and stream bank
erosion. These results indicate that the restored urban stream shared attributes of both unrestored
urban and restored agricultural sites. The study also indicates that while recently restored sites are
regaining function, these may continue to show signs of dysfunction. Because we cannot completely
ameliorate urban impacts, we should consider that the outcomes of urban Piedmont stream restoration
attempts are the consequence of urban planning and policy. These factors ultimately result in novel
riparian ecosystems capable of providing some services, but as novel ecosystems, they do not share the
suite of attributes and services typical of fully functioning protected riparian ecosystems.

Contact Information: Jere A. Boudell, Department of Natural Sciences, Clayton State University, Morrow, GA 30260 USA,
Phone: 678-466-4772, Email: jboudell@clayton.edu
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A WATERSHED APPROACH TO RESTORE FLORIDA’S COASTAL COMMUNITIES

Darryl Boudreau®, Anne Birch’ and Janet Bowman?
The Nature Conservancy, Milton, FL, USA
*The Nature Conservancy, Indialantic, FL, USA
*The Nature Conservancy, Tallahassee, FL, USA

The Deepwater Horizon (DWH) oil spill was one of the United States’ most significant environmental
disasters and has resulted in several precedents, from the number of states and local governments
affected by the spill, to the cost of responding to the spill, to the amount of fines and penalties that will
be paid by the Responsible Parties and how those fine and penalty dollars will be spent. The DWH fines
and penalties represent an unprecedented opportunity for our federal, state and local leaders and Gulf
communities to change the future for the Gulf, one of the most productive bodies of water in the world.

In the end, it is expected that billions of dollars will be spent on restoring the environmental and
economic health of the coastal communities impacted by the DWH disaster. These funds will be
generated by the payment of criminal and civil penalties assessed on the responsible parties and spent
by each of the five states impacted by the spill as well as the federal agencies involved in the spill
response and recovery. Recovery from the environmental, economic and societal impacts associated
with the DWH will be a long-term process. Adding to the complexity are the new rules being written at
the federal level to implement the RESTORE Act.

In Florida, multiple processes are in place for stakeholders to submit RESTORE-related projects for
consideration by the Counties, State, and Federal agencies, and/or the National Fish and Wildlife
Foundation. These have resulted in the identification of over 850 projects accounting for more than $15
billion dollars. However, there was no unifying strategic process other than the RESTORE Act criteria in
place to evaluate the contribution of each project, individually and collectively, to addressing the Gulf’s
needs. Working with federal, state and local governments, other NGOs and citizens, The Nature
Conservancy is leading a community-based watershed approach to identify strategic projects in need of
funding. The community-based watershed process identifies priority issues that affect the quality of the
watersheds, from land to water, the key root causes and projects identified to fix them. A similar
process is being initiated by the economic community. An outcome of these processes is to integrate
the needs of the environment and economy to benefit the whole community. The plans generated will
detail the key economic and environmental priorities and projects that will make a lasting change
protecting and restoring the long-term health of the gulf coast watersheds and stabilizing and
diversifying the economic base. This work is providing critical context for the federal and state agencies
charged with allocating the DWH funds and is an opportunity to use the funding to help ensure a lasting
improvement on the health of our environment, economy and gulf coast communities. Although the
RESTORE funding was the catalyst, the goal is for these plans to be implemented by the stakeholders
regardless of funding and jurisdictions.

Contact Information: Darryl Boudreau, Florida County Government Relations Director, The Nature Conservancy, 4255 Sassafras
Av, Milton, FL 32583 USA, Phone: 850 207-4477, Email: dboudreau@tnc.org
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MEASURING SUCCESS IN URBAN FOREST RESTORATION

Katerli Bounds
NYC Parks, NY, NY, USA

MillionTreesNYC, launched in 2007 as part of a broad suite of initiatives (called PlaNYC) to ensure the
long-term livability and sustainability of New York City, has changed the face of the urban forest. As of
January 2014, over 820,000 trees have been planted in the city through this public-private partnership.
Almost half of these have been planted on public parkland as part of ongoing forest restoration by NYC
Parks.

NYC Parks has been actively managing and restoring forests since the early 1990s. The funding from
MillionTreesNYC brought a significant shift in the extent, scale and type of restoration. We rapidly
transitioned from using hand-held tools to restore sites of half an acre or less nested within surrounding
canopy, to afforesting sites with no surrounding tree cover and restoring wide swathes (up to 20 acres
at a time) of invaded and disturbed land using contractors and volunteers. Preliminary results from a
survival study conducted by Parks staff indicate over 85% survival of newly planted trees after two
years.

The million tree planting target, also expressed as a new acres of canopy target, was established in
response to the ecosystem services goals embodied in PlaNYC. However, this planting target does not
relate to a specific baseline number of trees or acres of canopy. Over the course of the program, not
only have trees continued to senesce throughout the city, many have also been brought down in
increasingly dramatic and frequent storms.

How does one begin to measure success in this context? To provide essential services, the trees that are
planted need to not only successfully establish, but also to survive over the long-term, resisting invasion
and either successfully regenerating or being perpetually under-planted. Members of the public need to
be invested in the success of these plantings, agitate for their preservation and ongoing management,
and advocate among other park users for better care of the landscape. Land owners need to be
continually persuaded that these plantings provide the highest available value possible for their
property, and allocate resources to managing them.

The forest restoration plantings undertaken by NYC Parks through MillionTreesNYC represent a
significant accomplishment in a variety of ways. In spite of a reduction in funding, forest restoration
plantings are two and a half years ahead of schedule. Invasive plant species have been controlled across
1350 acres, ensuring not only increased success of plantings, but also improving the likelihood of native
sapling recruitment in these sites. Over 20,000 volunteers have participated in planting; many of these
have been repeat volunteers, and research done by the USFS indicates that not only are we introducing
new people to these assets, these people are more civically engaged in general as a result.

Contact Information: Katerli Bounds, Director of Forest Restoration, NYC Parks, 1234 5™ Avenue — Room 207, Arsenal North, NY,
NY, 10029 USA, Phone: 212-360-1448, Fax: 212-360-1426, Email: katerli.bounds@parks.nyc.gov
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ACCELERATING RECOVERY AFTER THE DEEPWATER HORIZON OIL SPILL:
RESPONSE OF THE MACROINVERTEBRATE COMMUNITIES TO SHORELINE OILING
EFFECTS

Donald R. Deis’, Stefan M. Bourgoinz, Irving A. Mendelssohn®, Qianxin Lin®, Aixin Hou?, John F/eeger3,
Sean Graham®

1Atkins, Jacksonville, FL, USA

2Atkins, Tallahassee, FL, USA

3Louisiana State University, Baton Rouge, LA, USA

The release of an estimated 4.9 million barrels of oil from the Deepwater Horizon (DWH) event exposed
the nation’s largest and most productive wetland-estuarine environment to an unprecedented potential
for environmental damage. In general, oil spills can cause widespread impacts to the structure, function,
resilience and sustainability of coastal wetlands depending upon oil type, volume, degree of weathering,
mode of contact and other environmental and biotic factors. The goal of our project is to examine the
effects that shoreline oiling has on the macroinvertebrate community of the marsh, with these
macroinvertebrates serving as a proxy for marsh recovery over time. For the past year we have surveyed
for marsh periwinkles (Littoraria irrorata) as well as fiddler crab (Uca spp.) burrows, as these organisms
are key indicator species of overall marsh health and both species have important influences on salt
marsh ecosystem structure and function. Marsh periwinkles are divided into size classes in our study
(juvenile, sub-adult, and adult) to examine the size structure within sites and the possibility of new
recruitment. Our sampling sites span Barataria Bay, LA, from Wilkinson Bay to Bay Jimmy and represent
areas of marsh shoreline classified as reference (no oil impact), moderately- oiled (some oiling
observed), and heavily-oiled (significant oiling observed). Results thus far show moderately-oiled sites to
have the highest average density of Littoraria (82.971/m?, p-value = 0.00057). Also, an analysis of
Littoraria size-class distribution among across sites shows that, on average, heavily-oiled sites consist of
statistically smaller individuals (p-value = <.001). This may indicate that heavily-oiled sites are beginning
to receive new recruitment from smaller, younger Littoraria, an indication of marsh recovery following
the oil spill. Our project has not yet concluded and will continue to monitor these sites over the course
of the next two years to investigate possible marsh recovery.

Contact Information: Donald R. Deis, Atkins, 7406 Fullerton Street, Suite 350, Jacksonville, Florida 32256, Phone: (904) 363
8442, Fax (904) 363-8811, Email: don.deis@atkinsglobal.com;

Stefan M. Bourgoin, Atkins, 2639 N. Monroe Street, Building C, Tallahassee, Florida, 32303, Phone: (850) 580 7831,

Email: stefan.bourgoin@atkinsglobal.com
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ESTIMATING BENEFITS OF HYDROLOGIC RESTORATION AND FRESHWATER
INTRODUCTION PROJECTS IN COASTAL WETLANDS

Ron Boustany
USDA Natural Resources Conservation Service, Lafayette, LA, USA

Ecological modeling is a useful tool for developing projects in coastal Louisiana where cost-effectiveness
analyses require equitable evaluation of different project types. Comparing hydrologic restoration and
freshwater introduction project benefits to shoreline protection and marsh creation project benefits is
especially challenging because the benefits of importing sediments and nutrients and controlling salinity
are derived from complex biogeochemical processes unlike the physical construction or protection of
land. A series of desktop models have been developed to assist resource managers in the
planning/evaluation of freshwater introduction and salinity management projects that allow direct
comparison to benefits of marsh creation and shoreline protection projects by calculating the predicted
increase in soil formation. The NSED2 model quantifies the volume of nutrients imported as total N and
P and estimates its value to organic production and annual contribution to the organic fraction of soil
formation. Sediment volume is also quantified and applied to the mineral fraction of soil formation.
The two components combined allow for an estimated volume benefit that is applied to the project area
as fill material. In a similar formulation, the SPROD2 model estimates the effects of reducing salinity on
organic production and its contribution to organic soil formation. Until recently, both models were only
available as spreadsheet applications but more recently have been developed into a simulation format
(STELLA®) allowing for much more flexibility and capability with respect to data inputs. Applications of
the models will be presented to demonstrate their utility in developing and evaluating coastal
restoration projects.

Contact Information: Ron Boustany, USDA/Natural Resources Conservation Service, 646 Cajundome Blvd, Lafayette, LA 70506
USA, Phone: 337-291-3067, Fax: 337-291-3085, Email: ron.boustany@Ia.usda.gov
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TROPHIC CASCADES, HABITAT FRAGMENTATION AND CLIMATE CHANGE - THE
NEED TO RECONNECT, REWILD AND RESTORE TERRESTRIAL LANDSCAPES
ACROSS NORTH AMERICA

Keith Bowers
Biohabitats, Inc, Baltimore, MD, USA

While a great deal of attention has been paid to restoring both individual landscape patches and large
landscapes associated with coastal or riverine ecosystems, too little attention has been paid to the
restoration or re-establishment of landscape patch connectivity and large scale migration corridors over
terrestrial landscapes. And very little attention has been paid to the effects of trophic cascades on
landscape health and resiliency. Climate change and the impacts associated with increasing population
will continue to tax landscape connectivity.

Using scientifically based mapping and modeling efforts in combination with a robust on-the-ground
community engagement initiative, the Wildlands Network is working on the conservation and
restoration of two continental-scale wildways in North America; the Spine of the Continent and the
Eastern Wildway. Unlike many of the large ecosystem restoration programs in the U.S that are defined
by water, the primary focus of both of these initiatives is to increase protected lands and reconnect
fragmented habitats that allow for the reintroduction and survival of keystone species; stem the
continuing loss of biodiversity; and provide ecosystem resiliency in the face of climate change. This
session will explore the on-going work of these two efforts along with recommendations on how large
landscape restoration efforts can be leveraged to create a more resilient, robust and healthy landscape
for people and predators.

Contact Information: Keith Bowers, President, Biohabitats, 2081 Clipper Park Road, Baltimore, Maryland, 21211 USA,
Phone 410-554-0156, Email: kbowers@biohabitats.com
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AN OVERVIEW OF THE DEEPWATER HORIZON INCIDENT NATURAL RESOURCE
DAMAGE ASSESSMENT EARLY RESTORATION PROGRAM IN ALABAMA

William H. Brantley, Jr.

Alabama Department of Conservation and Natural Resources, State Lands Division, Montgomery, Alabama, USA

As part of the Deepwater Horizon Qil Spill Natural Resource Damage Assessment (NRDA), BP and the
state and federal trustees entered into a historic agreement to fund Early Restoration along the gulf
coast prior to completion of the NRDA. As part of this agreement, BP agrees to provide up to $1 billion
to the trustees to fund early restoration projects.

To date, three (3) phases of early restoration have been implemented and/or proposed by the trustees.
This presentation will provide a general overview of early restoration efforts in Alabama with a
particular focus on wetland restoration.

Contact Information: William H. Brantley, Jr., Natural Resource Manager, Alabama Department of Conservation and Natural
Resources, State Lands Division, 65 North Union Street, Montgomery, AL, 36130, USA; Phone 334-242-3484; Fax: 334-242-0999;
Email: Will.Brantley@dcnr.alabama.gov
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ASSESSING WATER QUALITY CHANGES DUE TO RESTORATION ALTERNATIVES:
COASTA EVERGLADES, FLORIDA
H. Bricefio® and J. N. Boyer’

!Southeast Environmental Research Center, Florida International University, Miami, FL, USA
“Center for the Environment, Plymouth State University, Plymouth, NH, USA

Restoration and protection of the Greater Everglades Ecosystem as intended by the Comprehensive
Everglades Restoration Plan (CERP), require the correct quantity, quality, timing and distribution of
freshwater deliveries, finely tuned to approach the pre-development natural system as it existed in the
early 1900s. Paleoecology-based modeling (Marshall & Wingard 2012) for the 1900s indicates that
oligohaline to mesohaline conditions prevailed in the nearshore embayments, and polyhaline conditions
were common in central Florida Bay. Predictive salinity simulations based on FATHOM (Flux Accounting
and Tidal Hydrology at the Ocean Margin) model have been developed to determine the required
freshwater discharges to reduce salinity to 1900’s levels (CERP 2012), but nutrient changes associated to
the required discharges and salinities have not been established.

We have assessed the potential nutrient concentration changes in mangrove forest and coastal
embayments of coastal Everglades and Florida Bay if the FATHOM proposed new salinity regimes were
introduced by restoration. Our calculations are based upon cusum analysis of nutrient cusum data
(Briceno et al., 2013) plotted along salinity gradients to track nutrient behavior from current to
proposed salinity regimes. Our results indicate non-uniform spatial response of water quality to
changing discharge/salinity, which in some instances suggest potential eutrophication and water quality
deterioration.

Contact Information: Henry O. Bricefio, Southeast Environmental Research Center, Florida International University, Miami, FL
33199, USA; Phone: 305 348 1269; Email: bricenoh@fiu.edu
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CRITICAL EVALUATION OF STREAM RESTORATION PRACTICE USING SEMI-
STRUCTURED INTERVIEWS, SURVEYS AND FIELD CASE STUDIES

Colleen E. Bronner
California State University, Chico, CA, USA

To address degradation caused by past anthropogenic actions (e.g., stream channelization, installation
of dams and levees), stream restoration activities have occurred in the U.S. and worldwide with the goal
of returning ecosystem functions and services. As the number of projects have increased, a divide
between the practitioners and research scientists has developed. Issues of contention include methods
used, lack of engineering rigor, and the effectiveness of stream restoration. Before the divide between
the practice and the science can be narrowed, it needs to be understood. A mixed methods approach,
using field investigations, an online survey and semi-structured interviews, was used to critically
evaluate the practice of stream restoration at a regional-scale. The intention was to evaluate the entire
stream restoration process, including design, regulatory, construction and monitoring processes. The
research characterized 1) the general practice using online survey and interview results; and 2)
individual case study sites using field investigations and interview results. Incorporation of qualitative
methods led to new insights on stream restoration practice by considering practitioner perspectives and
experiences.

Based on interviews and the online survey, it was determined that WNY is not a site of innovation for SR,
however inhibitors of innovation were identified. Major inhibitors included: 1) fear of failure/liability
concerns; 2) poor communication between academic and practitioner circles; 3) poor riparian
management practices and other space constraints; 4) inaccurate stereotypes; and 5) local politics.
Although not a hotspot of innovation, the WNY study also provided insights into the practice-science
divide. One of the emerging themes is that “science” is perceived differently by different individuals. To
narrow the divide, therefore, requires research scientists to do a better job communicating how they
define science and disseminating research through mechanisms easily available to practitioners (i.e.,
mechanisms other than peer-reviewed journal articles and academic conferences). More
communication and interactions are needed between different organizations, agencies, and individuals
working on and/or researching streams as there some strong stereotypes that may be broken down if
different parties were interacting. These interactions could especially ease tensions between engineers
and biologists/field practitioners, allowing engineers to communicate liability concerns, which are
shared with many non-engineers (e.g., SWCDs, state environmental agencies) and the need for adding
more rigor to the design process under present day constraints. It is also recommended that stream
bank stabilization (river engineering) should be separated from stream restoration as both serve
different purposes; this is especially important due to recent mitigation policy changes favoring stream
restoration as a mitigation strategy. In addition, it is recommended that focusing on riparian and
watershed restoration over installation of in-stream structures may ease some of the tensions stemming
from liability concerns, but will require the additional hurdle of getting municipalities on board.

Contact Information: Colleen E. Bronner, Department of Civil Engineering, California State University, Chico, CA 95929 USA,
Phone: 530-898-3684, Email: cbronner@csuchico.edu
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RESTORATION OF AN IMPORTANT COASTAL SEABIRD HABITAT IN LOUISIANA -
THE RACCOON ISLAND PROJECT

Loland J. Broussard and Ron Boustany
USDA - Natural Resources Conservation Service (NRCS), Lafayette, LA, USA

The Isles Dernieres barrier island chain in southeast coastal Louisiana is experiencing some of the
highest rates of erosion of any coastal region in the world. The rapid degradation of these islands has
resulted in a decrease in the ability of the island chain to protect adjacent landward coastal marshes and
swamps from the effects of storm surge, saltwater intrusion, increased tidal prism, and frequent storm
waves. Raccoon Island, which is the westernmost island in the Isles Dernieres chain, serves as breeding
bird habitat for a variety of avian species including brown pelicans, terns, gulls, and wading birds. Itis
considered the most diverse nesting colony on the coast and has supported well over 60,000 nests
during peak breeding seasons. Raccoon Island is one of the three largest pelican colonies in Louisiana
(several thousand nesting pair per year, with a high of nearly 6,000) and is extremely valuable for the
longevity of the species. As part of the Coastal Wetland Planning, Protection and Restoration (CWPPRA)
program, two projects received funding from federal and state resources to protect and restore critical
avian habitat on Raccoon Island. The first project, Raccoon Island Breakwaters Demonstration Project
(TE-29), constructed eight (8) segmented rock breakwaters on the eastern, gulf side of the island.
Construction was completed in 1997. The second project, Raccoon Island Shore Protection & Marsh
Restoration Project (TE-48), consisted of building eight (8) additional breakwaters, a terminal groin,
creating 58 acres of supra-tidal, tidal, and sub-tidal habitat, and vegetative plantings. Construction has
been completed on the breakwaters (2007), terminal groin (2007), marsh creation (2013) and one
vegetative contract (2013). Two additional vegetative contracts are planned as part of a comprehensive
approach to restore native herbaceous and woody species which provide improved breeding bird
habitat and further stabilize the island.

Implications

The uses of segmented breakwaters and terminal groin have proven to significantly increase the
longevity of Raccoon Island by virtue of protecting the shoreline from daily erosive wave action and
frequent storm events. In addition, littoral materials recovered by these features have dramatically
increased gulf-side island acreage and continues to naturally rejuvenate when storm events beneficially
reposition the material onto and behind the island. Marsh creation, in conjunction with vegetative
plantings, have served to restore and stabilize the bayside of the island and provide crucial nesting and
living habitat for the many avian species that depend on the island for their reproduction and survival.

Contact Information: Loland J. Broussard, USDA-Natural Resources Conservation Service (NRCS), Field Office Project Support
Staff, Lafayette, LA 70506 USA, Phone: 337-291-3069, Fax: 337-291-3085, Email: loland.broussard@Ia.usda.gov
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DOES WHERE MATTER MORE THAN HOW?: SPATIAL CONTEXT ALTERS THE
EFFICACY OF URBAN STREAM RESTORATION FOR BIODIVERSITY RECOVERY

Christopher M. Swan® and Bryan L. Brown’
lDept. of Geography and Environmental Systems, University of Maryland, Baltimore County, Baltimore, MD, USA
zDept. of Biological Sciences, Virginia Tech, Blacksburg, VA, USA

Restoration and maintenance of biodiversity are goals for many restoration projects. In the case of
stream restorations, biodiversity recovery and maintenance is often encouraged through habitat
manipulations like increasing in-stream habitat heterogeneity, restoration of natural channel
morphology, and re-establishing historical connections to floodplains. Sometimes these manipulations
of local stream conditions are successful, but at other times these efforts appear to have little effect.
Yet while the Field of Dreams (FoD) theory of restoration has been roundly criticized for its frequent
inefficacy, little tangible evidence exists for why the FoD often fails. However, recent applications of
metacommunity theory may offer some ideas.

Metacommunity theory suggests that the processes controlling diversity actually change depending on
location within a river network. Headwater streams are isolated in a river network. As a result,
communities in headwater streams are structured primarily through “local” forces that include local
environmental conditions and local species interactions. On the other hand, communities in more well
connected sections of the network are structured by different sets of processes. Increased connectivity
means that the flux of organisms into and out of these sections is much higher, greatly increasing the
influence of colonization/extinction dynamics on diversity. This strong “regional” influence means that
community composition and biodiversity can become decoupled from local environmental conditions.
Simple extension of this well-supported idea suggests that restoration success could depend on location
within a river network, with the obvious prediction that restoration will be more successful in
headwaters.

We tested this prediction using a novel survey methodology in 23 stream restorations in the Baltimore
area. We surveyed benthic invertebrates within the restored reach and immediately upstream of the
restored reach and compared their similarities using a variety of metrics. The logic behind this method
was that the regional context for the two types of samples would be exactly the same (same network
position, same regional species pool) but that the local environment would be drastically different
because of restoration. We predicted that 1) similarity between restoration and upstream samples
would be high in headwaters but low in mainstems, and 2) that indicators of restoration success would
be more obvious in headwaters. Prediction 1 was strongly supported by direct comparisons of benthic
invertebrate community composition. Prediction 2 was also supported and included evidence that both
diversity and community stability were significantly higher in restored headwaters, but not in
mainstems. These results suggest that stream restoration can indeed promote higher biodiversity and
stability of stream communities, but also suggest that the success of a restoration may be inherently
limited by position within a stream network.

Contact Information: B.L. Brown, Department of Biological Sciences, Virginia Tech, Blacksburg, VA 24061,
Phone: 540-231-2065, Email: stonefly@vt.edu
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1 MISSISSIPPI: CAN THE RIVER COUNT ON YOU?

Jennifer Browning
Bluestem Communications, Chicago, IL, USA

From Minnesota to the Gulf of Mexico, the Mississippi River flows through the American landscape and
American life. It is a critical source of drinking water for 18 million people,

a diverse habitat for wildlife, the backbone of our economy and a rich part of our heritage.
Unfortunately, the once mighty Mississippi River is in trouble. Pollution from agriculture, untreated
sewage and factories along with weak law enforcement, loss of wetlands and erosion has caused our
great River to decline.

The Mississippi River Network (MRN) is a coalition of almost 50 local and national organizations in the
ten state Mississippi River region that have come together because of the need for river-wide
cooperation to achieve large-scale, high-impact successes. Coordinated by Bluestem Communications, a
nonprofit organization of communications and coalition-building specialists, MRN members share
resources and implement whole River strategies, including a successful public communications
campaign which grows stronger and more effective every year. Based on the first-ever public opinion
research of the entire River region, “1 Mississippi: Can the River Count on YOU?” is a public campaign
educating people about the current health of the River and motivating people to take action to protect
and preserve this national treasure. The original goal of the campaign was to create a national voice for
the River by recruiting 10,000 River Citizens within the ten-state River region. In 2013, the campaign
reached this milestone and has taken on the next challenge to expand this community, both in size and
in greater engagement of River Citizens.

Contact Information: Jennifer Browning, Bluestem Communications, 14 N. Peoria St., Suite 4F, Chicago, IL 60607 USA,
Phone: 312-754-0403, Fax: 312-268-5238, Email: jbrowning@bluestemcommunications.org
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EVALUATING THE EFFECTS OF CURRENT AND POTENTIAL RESTORATION
MANAGEMENT ACTIONS FOR LEAST TERNS (STERNULA ANTILLARUM) AND
PIPING PLOVERS (CHARADRIUS MELODUS) ON THE MISSOURI RIVER

Kate E. Buenau
Pacific Northwest National Laboratory, Sequim, WA, USA

The Missouri River Recovery Program has been conducting an Effects Analysis (EA) to evaluate the
effects of management actions, including habitat restoration and species recovery actions, on federally
listed species on the Missouri River mainstem system (MRMS). Least terns (Sternula antillarum) and
piping plovers (Charadrius melodus) nest on emergent sandbars and reservoir shorelines on the MRMS,
habitat which has been strongly affected by both reservoir operations and natural variability in
precipitation and river flow. The objective of the EA for terns and plovers is to understand the impact of
current river management on the bird populations and the effectiveness of current and potential
management actions towards reducing stresses and achieving species objectives, within the context of
natural variability.

The EA includes six interacting processes: 1) development of a conceptual ecological model, 2)
construction of hypotheses about the effects of management actions on the species demographics, 3)
collection and review of literature, unpublished data, and existing numerical models, 4) analysis and
synthesis of data, 5) revisions and updates to decision-relevant numerical population models, and 6)
application of the products of #3-5 to assess the hypotheses. We have found several aspects of these
processes to be crucial for producing results that are both scientifically rigorous and practically useful for
management planning, especially when time is limited. The framing of hypotheses required a sound
conceptual model, the separation of primary hypotheses into testable intermediate hypotheses, and, as
necessary, prioritization of those hypotheses to address the most decision-critical questions first. We
used a systematic approach for organizing and assessing information from multiple lines of evidence to
ensure that we use the best available science in a transparent manner. We developed numerical models
to specifically include mechanisms affected by management actions. In this case, we have built
population models in coordination with a team developing hydrological, hydraulic, and
geomorphological models to better predict the dynamics of nesting and foraging habitat and the effects
of flow-related management actions on those dynamics. Key to the model development process is the
construction of robust, decision-relevant models that also include the full types and ranges of
uncertainty, such that the impact of this uncertainty on decisions can be fully understood and used to
guide future monitoring and research as part of the adaptive management process. Finally, throughout
the EA we have worked to communicate the process and outcomes to managers, stakeholders, and an
independent science advisory panel reviewing the process to help build broader understanding and
support of management planning. Communication includes not only presentations, progress reports and
discussions but also user-friendly and accessible versions of population models to allow for exploration
of the outcomes of management decisions by managers and stakeholders.

Contact Information: Kate E. Buenau, Marine Sciences Laboratory, Pacific Northwest National Laboratory, 1529 W Sequim Bay
Rd., Sequim, WA 98382, USA. Phone 360-681-4590, Fax: 360-681-3681, Email: kate.buenau@pnnl.gov
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RESTORING ECOLOGICAL FUNCTION TO ZERO-ORDER URBAN STREAMS USING
REGENERATIVE STREAM CHANNEL DESIGNS

Josh Burch, Stephen Reiling, Peter Hill and Steve Saari
District of Columbia (District) Department of the Environment (DDOE), Washington, DC, USA

The District is riddled with eroded zero-order headwater streams and stormwater gullies, created by
direct roadway runoff or by stormwater outfalls discharging to relative low points in the landscape
which may or may not have been stream channels historically. In recent years, DDOE has had success in
restoring these impaired resources using Regenerative Stream Channels (RSCs). DDOE has merged the
results of watershed implementation plans and a stormwater outfall survey to identify all appropriate
locations for this particular practice in the District. The results of this master implementation plan
represent the full extent of application of this practice in one urban area. In advance of full
implementation, DDOE plans to quantify the storm water detention capability of this set of restorations,
and use this treatment volume to estimate the cumulative local water quality benefit.

DDOE’s goals in urban stream restoration are to restore aquatic and riparian habitat, stem the flow of
nutrient, sediment and stormwater pollutant loads, and delist streams from the District’s 303(d) list,
which is a prioritized list of waterbodies cited for local impairments to water quality, and which have
been identified by the United States Environmental Protection Agency as needing Total Maximum Daily
Loads. DDOE’s plan for restoration of gullies and outfalls employs Regenerative Stream Channels (RSC),
which stabilize degrading channels, reconnect floodplains (restoring riparian wetlands) and return native
plants and plant habitats, but do not require grading back stream banks and removing numerous trees.
The use the term “regenerative” in the naming of this system describes an approach to restoration
which will require little to no maintenance after installation, and will develop in ecological functions
over time.

DDOE has partnered with researchers from the University of Maryland’s Water Chesapeake Biological
Laboratory (CBL) to quantify the extent to which ecosystem functions will be restored through these
treatments. CBL has been studying the ecological function of the first sets of RSCs installed in Coastal
Plains locations, and has built a data set for volume detention and nutrient processing. The District’s
RSC study focuses on two restoration sites in the District, paired with reference streams, and collects
supplementary information through a synoptic survey of eight additional sites, restored with the same
treatment. For this presentation, DDOE will process the initial data on RSC performance with a model
built from watershed/sewershed size, storm event load and RSC treatment areas to deliver an estimate
of overall storm water volume reductions resulting from full implementation.

Contact Information: Josh Burch, District of Columbia Department of the Environment, 1200 First Street, NE, Washington, DC
20002 USA, Phone: 202-535-2247, Email: josh.burch@dc.gov.
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BIOTIC FACTORS LIMITING OUTPLANTING SUCCESS OF THE TARGET PLANT

Owen T. Burney
New Mexico State University, Las Cruces, NM, USA

Both biotic and abiotic factors influence plant performance at the outplanting site and are used to
determine target plant specifications for 'fitness of purpose' in terms of morphological and physiological
characteristics. In the case of biotic factors, there are three primary areas that may limit outplanting
survival and growth: soil biota, competing vegetation, and animal herbivory. Certain plant traits can be
controlled in the nursery production phase to help mitigate plant stresses from biotic factors. Some of
these traits include plant size, nutrient status, mycorrhizal inoculation, and production of biochemical
defenses. However, even with the production of the highest quality 'target' plant there are many biotic
factors that cannot be addressed in the nursery phase. Thus, alterations at the outplanting site may be
required to promote plant survival and growth through prescriptions such as amending soils
(introduction of organic matter and mycorrhizae), controlling competing vegetation, and protecting
plants from animal herbivory. The overall best approach to minimize restoration limitations from both
biotic and abiotic factors is through proper site evaluations and planning.

Contact Information: Owen T. Burney, JTH Forestry Research Center, Department of Plant and Environmental Sciences, New
Mexico State University, Mora, NM, 87732, USA, Phone: 575-387-2319, Fax: 575-387-9012, Email: oburney@nmsu.edu
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CREATING INTERTIDAL SUBMERGED AQUATIC VEGETATION HABITAT FROM
FALLOW FARMLAND

Michael A.G. Burton® and Ryan Horstman’
'Stantec Consulting Services Inc., Sarasota, FL, USA
Stantec Consulting Services Inc., Tampa, FL, USA

Manatee County acquired the 175-acre Perico Preserve property in western Manatee County, Florida in
June 2007. The site was approved for conservation and passive recreational uses in 2010. The property’s
unique setting increases the value of restoration and provides a valuable recreational opportunity.

The goal of the project is to create a large-scale restoration project through multiple phases. Manatee
County kick-started the restoration shortly after the purchase of the property through the removal of
extensive cover by nuisance and invasive plant species that had claimed the majority of the upland
portions of the property. Additional project phases have been designed to create and restore coastal
habitats that have been lost within the region through years of coastal development and other land
conversion. Habitat design was focused on providing coastal habitats that complement existing,
adjacent habitats and that re-establish a presence of habitats that have been substantially lost (e.g.
coastal scrub and coastal freshwater marsh).

Unique restoration objectives have also been integrated into the design. These include establishing a
large diversity of native plants through direct planting and seeding, creation of high quality forage
habitat for wading birds, construction of a rookery island, and excavation of a tidal seagrass basin. Many
restoration projects focus on a “go-to” plant palette that includes a small assemblage of plant species.
To encourage the establishment of a diverse plant assemblage typical of the proposed habitats, over
100 different plant species were specified for installation through planting nursery stock and direct
seeding. Seed was collected from similar coastal habitats to ensure the plant species would be suited for
the restoration site. To augment the nesting and roosting habitat for wading bird populations, a rookery
island was constructed and roosting/nesting structures will be installed.

The tidal seagrass basin has been excavated from fallow farmland, requiring the removal of
approximately 150,000 cubic yards of soil. The final phase includes the excavation of two tidal flushing
channels that will connect the seagrass basin to Perico Bayou. Project team member, Coastal Planning
and Engineering, conducted a flushing study of the proposed basin to assist in the design of the flushing
channels. Once the tidal connection is established, multiple seagrass establishment methods will be
evaluated to determine which methods will provide the highest success potential. Proposed methods
include natural recruitment, establishment of shoalgrass (Halodule wrightii) using the “modified-shovel
method”, and the establishment of turtle grass (Thalassia testudinum) using the Pneumatic Plugger
Method (Stantec patented).

Contact Information: Michael A.G. Burton, CEP, Stantec Consulting Services Inc., 6900 Professional Parkway East, Sarasota, FL
34240 USA, Phone: 941-907-6900, Fax: 907-907-6910, Email: mike.burton@stantec.com
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FORECASTING SEAGRASS AND OYSTER HABITAT RESPONSES TO 41 Y (1965-
2005) OFALTERED FRESHWATER INFLOWS TO THE ST. LUCIE AND
CALOOSAHATCHEE ESTUARIES

C. Buzzelli, P. Gorman, Z. Chen, Y. Wan and P. Doering
South Florida Water Management District, West Palm Beach, FL, USA

Variations in freshwater inflow impact the salinity distributions that are important to seagrass meadows
and oyster beds. The Central Everglades Planning Project (CEPP) is a first increment of the
Comprehensive Everglades Restoration Plan (CERP) that aims to reduce high volume discharges from
Lake Okeechobee to improve shallow estuarine habitats. CEPP daily inflow scenarios from 1965-2005
were used to generate salinity time series for the St. Lucie Estuary (SLE) and the Caloosahatchee River
Estuary (CRE) on the southeast and southwest coasts of Florida, respectively. The scenarios were
existing base condition (ECB), future without planning project (FWO), and alternative 4R (ALT4R). The
salinity time series representative of these inflow scenarios were incorporated into oyster and seagrass
models at multiple locations.

Increased salinity had a stronger influence on benthic habitats in the SLE vs. the CRE. Overall, extreme
inflows were suppressed and salinity was elevated in the FWO and ALT4R relative to the ECB. However,
salinity was more variable at the upstream sites in the SLE (US1 Bridge) and CRE (Cape Coral). The FWO
and ALT4R scenarios increased oyster density by 1.6% and 7.6% at more upstream Cape Coral location
compared to 4.0% and 4.4% at Shell Point near the mouth of the CRE. The FWO and ALT4R scenarios
increased oyster density at US1 in the SLE by 3.9% and 13.7%, respectively. The generally greater
salinities indicative of the FWO and ALT4R were favorable to seagrass shoot densities in both estuaries.
Shoal grass (Halodule wrightii) at Shell Point in the CRE increased by 7.0% (FWO) and 15.5% (ALT4R).
The shoot density of manatee grass (Syringodium filiforme) in the southern Indian River Lagoon near St.
Lucie Inlet increased by 13.5% (FWO) and 20.1% (ALT4R).

The comparatively small changes in freshwater inflow under the ALT4R scenario benefitted oyster and
seagrass habitats by reducing peak flow events and increasing salinity in both the SLE and CRE. While
the benefit is projected for both estuaries, the CEPP coupled with the IRL South Water Reservation could
provide more optimal freshwater inflows for shallow habitat in the SLE in both the dry and wet seasons.

Contact Information: Christopher Buzzelli, Coastal Ecosystems Section, South Florida Water Management District, 3301 Gun
Club Rd., West Palm Beach, 33406, USA, Phone: 561-682-6519, Fax: 561-682-5556, Email: cbuzzell@sfwmd.gov
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ENVIRONMENTAL RESTORATION OF THE LOWER EBRO RIVER AND ITS DELTA
(CATALONIA, SPAIN)

Carles Ibariez and Nuno Caiola
IRTA Aquatic Ecosystems, Sant Carles de la Rapita, Catalonia, Spain

Global change due to human activity is leading to planetary-scale alterations of the climate, water cycle,
biogeochemical cycles and biological communities. The impacts of global change are especially severe in
freshwater and coastal ecosystems, where the intensity and rate of change are strong. In the last
decades, rivers and estuaries are accumulating impacts such as eutrophication, chemical pollution,
water abstraction and regulation, temperature or colonization of invasive species. All these stressors are
affecting the aquatic ecosystems in a new and complex way, and its combined effects are often different
in each ecosystem. We analyze the case of the lower Ebro River and Delta as an example of these
complex interactions, in order to draw some conclusions about the needs of environmental restoration
in times of global change.

The lower Ebro River and its delta have undergone severe impacts due to river regulation, increasing
water demand, chemical pollution, eutrophication and habitat destruction. In order to reverse this
status an ambitious program of environmental restoration known as Plan for the Integral Protection of
the Ebro Delta (PIPDE) is being implemented with funds of the Spanish and Catalan Governments. The
main goals of the PIPDE are:

Determination of environmental flows to ensure the conservation of the river, the delta and the marine
system.

Ecological restoration of the river banks and islands.

Remediation of chemical pollution in the Flix reservoir.

Construction of a fish pass in the Xerta dam.

Restoration of coastal lagoons and wetlands in the delta.

Restoration of coastal environments (beaches, barriers).

Construction of wetlands for water treatment and vertical accretion in abandoned rice fields.
Improvement of freshwater supply and water quality in the bays.

Establishment of a monitoring network of environmental indicators.

The Plan is currently in its final phase of implementation and this presentation will summarize the
implementation status, the expected results and the lessons learn regarding environmental restoration.

Contact Information: Nuno Caiola, IRTA Aquatic Ecosystems, Ctra. De Poble Nou Km 5.5, 43540 Sant Carles de la Rapita,
Catalonia, Spain. Phone: +34 902 789 449 (Ext 1855), Fax: +34 977 744 138, Email: nuno.caiola@irta.cat
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RESTORATION STRATEGY OF MEDITERRANEAN COASTAL LAGOONS

N. Caiola, C. Ibdiiez, A. Bertolero, and S. Rivaes
IRTA Aquatic Ecosystems, Sant Carles de la Rapita, Catalonia, Spain

The main goal of the European Union LIFE Nature project B-Lagoon: Habitat restoration and
management of two coastal lagoons from the Ebro Delta (Catalonia, Spain) is to improve the ecological
status of the Alfacada and La Tancada lagoons through habitat restoration and management measures,
such as improvement of hydrological function, elimination of infrastructure that interferes with
connectivity, and creation of new lagoon habitats in existing rice fields and abandoned aquaculture
facilities.

The underlying concept of ecological status is the “distance” between the present environmental quality
and pristine or, at least, near pristine conditions. The Ebro Delta coastal lagoons pristine (or reference)
conditions are salt water with very low natural freshwater inputs (rainfall and extreme events of river
floods). The aquatic and riparian coastal lagoons’ habitats of such conditions are submerged meadows
of eelgrasses (mainly Ruppia and Zostera) and glasswort (Sarcocornia and Salicornia) dominated
seasonal salt marshes, respectively. Thus, the pristine biological communities are those associated with
these habitat types.

Although the Ebro Delta coastal lagoons are protected as a Natural Park, the hydrological regime is
altered (artificial freshwater inputs) and, subsequently, the ecological status is low. Nevertheless, some
species with a high conservation value (especially birds) can only live in the Ebro Delta due to this
habitat alteration. Changing the water management in order to achieve the good ecological status
would be possible but incompatible with the conservation of some emblematic species. For this reason,
the restoration of coastal lagoons must be analyzed case by case instead of a global and unique strategy
for the whole area.

To evaluate the restoration actions undertaken in the two coastal lagoons included in the LIFE Nature
project, biological indicators of both ecological status and emblematic species conservation were
applied. The application of such indicators under the perspective of prioritization of different restoration
strategies for each coastal lagoon is discussed. It is expected that the outcomes of the D-Lagoon project
can assist in the restoration of other Mediterranean coastal lagoons.

Contact Information: Nuno Caiola, IRTA Aquatic Ecosystems, Ctra. De Poble Nou Km 5.5, 43540 Sant Carles de la Rapita,
Catalonia, Spain. Phone: +34 902 789 449 (Ext 1855), Fax: +34 977 744 138, Email: nuno.caiola@irta.cat
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MEASURING FUNCTIONAL EQUIVALENCY IN RESTORED TIDAL WETLANDS: ARE
WE THERE YET?

John C. Callaway

University of San Francisco, San Francisco, CA, USA

The assessment of restoration success within tidal wetlands has received substantial attention over
recent decades, although only a small portion of this effort has focused directly on functional
assessment. Most of the attention on functional assessment has come from the research community,
rather than regulatory-based mitigation efforts, which have been primarily concerned with simpler,
structural assessments. Within the research community, functional assessments of tidal wetlands have
included work on: primary productivity, food webs, biodiversity support, physical development of tidal
wetlands, and soil biogeochemistry (primarily nutrient dynamics/transformations, with more recent
attention on carbon sequestration). Recently there also has been growing interest in the rapid
assessment of tidal wetlands; however, these efforts have focused on simple assessments of condition
rather than measuring function. Additional work remains to be done linking rapid assessments to
functional issues.

Within tidal wetland restoration, little effort has been made to connect assessments directly to human
beneficiaries; however, there are some clear links between functions that have been measured to-date
and human benefits. For example, assessments of primary productivity and especially food-web
measurements have clear links to coastal fishery support. In addition, with the growing interest in
carbon sequestration and the potential for regulatory carbon credits or carbon-based taxes, there are
direct links here. Potential storm protection also has a strong connection to wetland development and
geomorphology, as has been highlighted in a range of recent high-intensity coastal storms. Beyond
these there are indirect linkages to water quality, biodiversity, and broader food web issues. In addition,
the integration of landscape-scale perspectives remains a substantial challenge; one area where
landscape-scale assessments are very promising is with remote sensing evaluations for primary
productivity. The use of similar approaches for assessment of other functions on a landscape scale (e.g.,
carbon sequestration) needs further development. Restoration practitioners developing monitoring or
adaptive management plans for future tidal wetland restoration projects should continue to explore
indicators of function in more detail in order to improve restoration science and implementation.

Contact Information: John C. Callaway, Department of Environmental Science,University of San Francisco, 2130 Fulton St., San
Francisco, CA 94117 USA, Phone: 415-422-5702, Fax: 415-422-6553, Email: callaway@usfca.edu
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COASTAL ENGINEERING DESIGN CRITERIA FOR LIVING SHORELINES

Matt Campbell’ and Josh Carter’
Coast & Harbor Engineering, Inc., Austin, TX USA
2Coast & Harbor Engineering, Inc., New Orleans, LA USA

Living shorelines have been characterized as a shoreline stabilization technique utilizing a variety of
traditional structural and biological materials. Components of living shoreline techniques have included
wetland plants, oyster reefs, coir fiber logs, geotextile bags/tubes, vegetated erosion control mats,
rocks, soil fill, and many others. Oyster reefs have become a large part of this topic in recent years. The
implementation of living shoreline techniques has become more desirable by resource agencies, local
governments, non-profit organizations, and the public due to the creation of habitat, improved water
quality, and general appeal of “soft solutions” over “hard solutions”, which have been seen to cause
unintended problems under certain circumstances. There have been numerous attempts to quantify the
success of these techniques in various projects around the country. Unfortunately, many of these
projects have been shown to not be successful due to over-expectations and limited design knowledge
of the techniques.

In order to successfully design and implement these living shoreline techniques, a clear understanding of
the design criteria for the project and engineering properties of the project components should be
developed. These design criteria will enable engineers to understand performance characteristics and
limitations as well as to optimize their designs to be more cost effective and versatile. This presentation
discusses the types living shoreline projects and the design criteria that are important for successful
implementation. There will also be a discussion of design parameters that are necessary for the proper
engineering design of living shoreline technologies. The presentation will highlight living shoreline
projects that have been implemented.

Contact Information: Matt Campbell, Coast & Harbor Engineering, 3410 Far West Blvd, Austin, TX 78731USA,
Phone: 512-342-9716, Email: matt@coastharboreng.com
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INTEGRATING FLOOD RISK MANAGEMENT AND SALMON HABITAT
RESTORATION PRIORITIES IN PUGET SOUND: GIS SITE PRIORITIZATION

Scott W. Campbell’, Nancy C. Gleason®, Christopher P. Konrad®
ys. Army Corps of Engineers, Seattle District, Seattle, WA, USA
2U.s. Geological Survey, Washington Water Science Center, Tacoma, WA, USA

Average peak flows in most of the Puget Sound’s 17 major rivers have been steadily increasing over the
last 20 years. This has resulted in increased flood risk throughout the lowlands where the vast majority
of residents live. Due to climate change, flood frequency in Washington State is projected to increase
progressively from the 2020s through the 2080s, with the largest increases predicted for the mixed rain-
snow runoff basins located in Puget Sound (Preparing for Climate Change: Washington State’s
Integrated Climate Response Strategy, April 2012).

Floodplain habitats play an important role in the life-histories of several species of Pacific salmon.
Currently, three Puget Sound salmonid stocks are listed as Threatened under the Endangered Species
Act: Chinook, Steelhead, and Bull trout. Development and habitat alteration in floodplains has been
identified as a factor limiting salmon recovery.

Floodplains in the Puget Sound region provide a range of services that have historically been managed in
isolation from each other. The high ecological and economic values of floodplains create a situation in
which society places major demands on them which are often at odds. Too often, meeting one need
comes at the expense of the other. Flood risk management projects get developed in ways that don’t
take salmon recovery into consideration or habitat projects are developed without considering flood
risk. This single purpose approach can create conflicts and hamper progress. However, there is growing
recognition that flood hazard mitigation and salmon restoration are not inherently at odds with one
another. In fact, there is a significant opportunity for agencies to work together to restore habitat while
reducing flood risks to people and communities.

Utilizing a robust GIS methodology for site prioritization allowed us to systematically analyze very high
risk properties (Repetitive Loss/ Severe Repetitive Loss/National Flood Insurance Program claims) within
Puget Sound for acquisition and/or relocation and identify management actions that could protect
communities from future floods while also supporting salmon recovery efforts within and adjacent to
those properties. This presentation provides a detailed description of the process developed by the GIS
specialist and fish biologist to successfully integrate efforts.

Contact Information: Scott W. Campbell, U.S. Army Corps of Engineers, Seattle District, PO Box 3755, Seattle, WA 98124-3755
USA, Phone: 206-764-6560, Fax: 206-764-6678, Email: scott.w.campbell@usace.army.mil
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INTEGRATING WATER QUALITY AND NATURAL FILTERS INTO MARYLAND’S
MARINE SPATIAL PLANNING EFFORTS

Nicole M. Carlozo
Maryland Department of Natural Resources, Annapolis, MD, USA

The Chesapeake and Atlantic Coastal Bays are vital components of Maryland’s culture, economy, and
coastal ecosystems. These waters offer diverse habitats that support fish, waterfowl and invertebrate
species, as well as a plethora of aquatic plant life. Unfortunately, stress is incessantly placed on these
resources through rising coastal populations, rampant land use change, and development — all
consequences of human activities. To improve the health of Maryland’s estuarine systems, water quality
goals were developed through a Total Maximum Daily Load (TMDL) framework. Natural filter projects
offer a means of reducing nitrogen, phosphorus, and sediment inputs into the Chesapeake Bay to help
meet these goals.

Through a Coastal Zone Management Fellowship, the state has taken steps to identify opportunities for
natural filter projects and prioritize sites that will best improve water quality. In addition to water
quality parameters, climate change was considered in site selection to maintain long term benefits.
Riparian buffer, wetland restoration, and living shoreline sites are of interest because their
implementation can be counted towards the TMDL water quality goals. These filters also represent one-
time, cost-effective investments for the duration of each practice.

Priority riparian buffer and wetland restoration sites were identified following an extensive literature
search, expert elicitation process, and spatial analysis. State-wide data were consolidated and analyzed
through a geographic information system to develop county-wide targeting maps for the state’s 16
coastal counties. Prioritization methods were tested at pilot subwatersheds throughout the coastal zone
and areas resilient to climate change were highlighted. Alongside these efforts, living shoreline
opportunities are currently being identified in conjunction with the state’s shoreline stabilization
screening process. The identification of priority restoration sites represents one vital tool in the state’s
restoration toolbox. These data can be used to narrow site selection, support funding decisions, or
strengthen screening activities for natural filter projects.

In addition to natural filters at the land-water interface, shellfish aquaculture represents a novel in-situ
natural filter. If adopted as a best management practice, shellfish aquaculture can contribute to water
quality goals and coastal zone enhancement. Therefore, a targeting model was developed for bottom,
cage, and floating cultures of Maryland’s eastern oyster (Crassostrea virginica). Identification of
potential oyster aquaculture areas may assist in water quality improvement by aiding aquaculture
expansion efforts. This is a one of many steps Maryland has taken to explore the use of oyster
aquaculture as a best management practice to improve water quality. By addressing aquaculture and
natural filter targeting, this presentation will highlight the integration of water quality into Maryland’s
marine spatial planning and restoration efforts.

Contact Information: Nicole M. Carlozo, Chesapeake and Coastal Service, Maryland Department of Natural Resources,
Annapolis, MD 21401 USA, Phone: 410-260-8726, Fax: 410-260-8726, Email: ncarlozo@dnr.state.md.us
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PAUL S. SARBANES ECOSYSTEM RESTORATION PROJECT AT POPLAR ISLAND -
BENEFICIAL USE OF DREDGED MATERIAL
Cassandra C. Carr’, Kenna Oseroffl, Michelle Osborn® and Mark Mendelsohn’

1Maryland Environmental Service, Millersville, MD, USA
United States Army Corps of Engineers, Baltimore, MD, USA

The Paul S. Sarbanes Ecosystem Restoration Project at Poplar Island (Poplar Island) is located in the
upper-middle Chesapeake Bay in Maryland and is a national model for the beneficial use of dredged
material. The goals of the Poplar Island project are to: restore remote island habitat in the mid-
Chesapeake Bay using clean dredged material from the Chesapeake Bay navigational approach channels
to the Port of Baltimore; optimize site capacity for clean dredged material while meeting the
environmental restoration purpose of the project; and protect the environment around the restoration
site.

Working in partnership, the Maryland Port Administration and the United States Corps of Engineers,
along with a team of other Federal and State agencies, are currently restoring Poplar Island by using
dredged material from the navigational channels. Approximately 68 million cubic yards of dredged
material will be placed to develop 735 acres of wetlands, 840 acres of uplands, and 140 acres of open
water embayment.

The wetland areas are being developed as 80% low marsh and 20% high marsh. Vegetated low marsh
and high marsh areas, along with small islands, ponds, mudflats, and channels, are being created within
the marshes to increase habitat diversity. The marsh areas are connected directly to the Chesapeake Bay
through the Poplar Harbor using tidal openings in the dikes.

Placement of dredged material at Poplar Island began in spring 2001, and to date 177 acres of wetlands
have been restored. The existing project benefits both the environment and navigation and has national
recognition and public support. Lessons learned from engineering, environmental, and stakeholder
interests are being applied to future wetland cell development, are being used for the expansion design
and being incorporated into plans for future island restoration projects.

Contact Information: Cassandra C. Carr, Maryland Environmental Service, 259 Najoles Road, Millersville, MD 21108 USA,
Phone: 410-729-8200, Fax: 410-729-8220, Email: ccarr@menv.com
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LIVING SHORELINE DEMONSTRATION PROJECT — ANALYSIS OF CONCEPT
PERFORMANCE

Josh Carter’, Arpit Agarwal’, Younes Nouri® and Tye Fitzgerald®
Coast & Harbor Engineering, Inc., New Orleans, LA, USA
%Coast & Harbor Engineering, Inc., Austin, TX, USA
3Coast & Harbor Engineering, Inc., Seattle, WA, USA
“Louisiana Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

This presentation discusses a project with a goal to establish a living shoreline that will help prevent
erosion along the coastal fringe marsh of Bayou La Loutre in St. Bernard Parish, Louisiana by using the
living shoreline products to attenuate the wave energy that reaches the shore. The secondary goal is to
stimulate oyster growth and thereby increase the biodiversity in the immediate vicinity of the project
site. To meet the project goals, living shoreline products are planned to be installed along the shoreline
to reduce wave energy and stimulate oyster growth. The project is also intended to provide the
Louisiana Coastal Protection and Restoration Authority (CPRA) experience and data on living shoreline
products and their performance in order to design more effective living shoreline projects in the future.

To reduce marsh edge erosion, the marsh erosion tolerance to wave energy impacting the shoreline
must be established to determine the conditions during which erosion will occur. Modeling and analysis
was conducted to determine coastal processes at the site. An analysis of the geotechnical properties of
the soil along with wave climate and shoreline morphology was used to develop the marsh erosion
tolerance for the site.

The living shoreline products must reduce wave energy transmitted past the designed structure to levels
below the marsh erosion tolerance limit to successfully control shoreline erosion. However, known
performance characteristics of available living shoreline products are generally limited due to the
experimental nature of the products. Therefore, the ability of each product to reduce wave energy
transmitted past the designed structure was evaluated along with the hydraulic loading on the
structures using 2D-V and 3D computational fluid dynamics modeling tools.

This presentation will discuss results of the marsh erosion tolerance analysis and the wave energy
reduction performance of different living shoreline products.

Contact information: Josh Carter, Coastal Engineer, Principal, Coast & Harbor Engineering. 228 Saint Charles Ave., Ste. 1330A,
New Orleans, LA 70130 USA. Phone (504) 383-9785. josh@coastharboreng.com
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ARCHEOLOGY AND EVERGLADES RESTORATION

Grady H. Caulk
U.S. Army Corps of Engineers, Jacksonville, FL, USA

People have been using and living in wetland environments for tens of thousands years. The remains
left behind in archeological sites include plant and animal remains that can tell us about the past
environments. In general archeologist are most often interested in knowing about what people in the
past eat and how they lived, as well as the past environments that help explain earlier cultures. The
remains in archeological sites include bones from animals hunted for food which reflect both the
availability of the animals and their abundance. In addition the animals hunted and intently brought to
the site other animals, like mice and voles, are attracted to the sites and become part of the
archeological record. Plant remains can be recovered from silica plant remains) can also be recovered
from the archeological soils or adhering to artifacts. archeological sites in the form of charcoal from fires
along with carbonized food remains; all coming from the local environment. In some cases pollen and
phytoliths (microscopic silica plant remains) can also be recovered from the archeological soils or
adhering to artifacts. Archeological sites in the greater Everglades have been occupied for more than
five thousand years. As such they have the potential to contain extensive information about the
prehistoric Everglades environment.

The Jacksonville District of the U.S. Army Corps of Engineers has been conducting archeological
investigations in wetlands across Florida in support of restoration projects for more than a decade.
These have shown that South Florida wetland sites contain extensive environmental information. As
part of assessing the potential effects to prehistoric sites from changes in water management associated
with Everglades restoration the Corps is conducting detailed investigations of the environmental history
of a representative sample of archeological sites across Water Conservation Area 3 and into the
Everglades National Park. These investigations are designed to gather detailed prehistoric
environmental information. This paper presents methods, types of information recovered and
preliminary overview the results of these investigations.

Contact Information: Grady H. Caulk, Planning and Policy Division, U. S. Army Corps of Engineers, Jacksonville District, PO Box
4970, Jacksonville, FL 32232, USA, Phone: 904-234-9070, Fax; 904-232-3442, e-mail grady.h.caulk@usace.army.mil
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URBAN RIVER RESTORATION SUCCESS: COLLABORATING WITH LOCAL
COMMUNITIES

John Champion and Gwen Macdonald
Save the Sound, New Haven, CT, USA

In the industrialized areas of the Northeast, restoration work on rivers involves intense interaction with
municipalities, counties, states and federal agencies. Rivers know no political boundaries and attempts
to restore fish passage and healthy habitats require that practitioners identify and develop relationships
with the varied partners.

A successful strategy in one community may produce less than desirable results in a neighboring
community. In southern New England, rivers that wind their way through densely populated
municipalities have been drastically altered over three centuries by great numbers of dams that were
originally installed to provide pre-industrial mill power, water supply, and recreational opportunities.
While today they are frequently derelict and have negatively affected the original vitality and health of
the river environment, dams are a culturally significant reminder of our shared history. Attempting to
restore tidal flow or fish passage can often cause local stakeholders to be concerned and even opposed
to change.

Our presentation will discuss fish passage and river restoration projects on three rivers in three
communities in Connecticut: Wallingford, Bridgeport and New Haven. Each municipality posed unique
challenges and opportunities for implementing restoration projects including varied funding sources,
concern/support from local stakeholders and different restoration solutions. In each municipality, the
local power structure can be described as a “strong Mayor” form of governance. In our experience, local
governments initially seen as adversarial can serve as advocates to ecosystem restoration. Building
strong relationships with the local government can make each restoration project ultimately more
successful and will establish a framework for future restoration projects within the same municipality.

Contact Information: John Champion and Gwen Macdonald, Save the Sound, Green Projects Department, 142 Temple Street,
New Haven, CT 06515, Phone: 203.787.0646, email: jchampion@ctenvironment.org or gmacdonald@savethesound.org
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DEEPWATER HORIZON OIL SPILL NATURAL RESOURCE DAMAGE ASSESSMENT
EARLY RESTORATION OVERVIEW

Colette S. Charbonneau
USFWS, DOI DWH Case Management Office, Denver, CO, USA

The Oil Spill Pollution Act of 1990 (OPA) instructs natural resource trustees to act on behalf of the public
to assess injuries to natural resources and their services that result from an oil spill and to plan for
restoration to compensate for those injuries. OPA further charges the trustees to develop and
implement a plan for the restoration, rehabilitation, replacement, or acquisition of the equivalent of the
injured natural resources under their trusteeship. Natural resource damage assessments can be
prolonged and complex, in some cases lasting many years. Typically, a restoration plan is developed
after the injuries to the natural resources have been studied and assessed. ‘Early restoration’ can be
implemented prior to the completion of the damage assessment process, when opportunities arise, to
achieve restoration faster.

On April 20, 2010, the mobile offshore drilling unit Deepwater Horizon, which was being used to drill a
well for BP in the Macondo prospect, suffered a blowout, caught fire, and subsequently sank in the Gulf
of Mexico. This incident resulted in discharges of millions of barrels of oil over a period of 87 days
causing the largest oil spill in U.S. history. In addition, the Deepwater Horizon QOil Spill set into motion
the largest natural resource damage assessment.

On April 21, 2011, BP and the Deepwater Horizon Qil Spill Natural Resource Trustees (Trustees) entered
into an agreement where BP agreed to make $1 billion available for early restoration. This agreement is
the largest of its kind ever reached and represents an initial step toward fulfilling the responsible
parties’ obligation to fund the complete restoration of injured natural resources. The Trustees are
evaluating a broad suite of early restoration projects based on criteria included in OPA, the April 2011
agreement with BP, and additional factors that are key components in planning or implementing
restoration projects.

Following public review and comment, the Trustees have approved two early restoration plans, Phase |
and Phase Il. Phase | projects include marsh restoration, oyster restoration, dune restoration, creation of
artificial reefs and construction or enhancement of boat ramps. Phase Il projects include enhancement
of avian breeding habitat and protective improvements to turtle nesting habitat. The total estimated
cost of the projects in these first phases is $71 million. In December 2013 the Trustees released a draft
early restoration plan for public review and comment that included 44 projects at a total cost of
approximately $627 million. Phase Ill of early restoration (pending acceptance by the public) will include
barrier island restoration, restoration of living shorelines, oyster, seagrass and dune restoration, and
restoration of lost recreational opportunities along the Gulf. The Trustees are succeeding towards
securing tangible recovery of natural resources and natural resource services for the public’s benefit
while the longer-term process of fully assessing injury and damages is still under way.

Contact Information: Colette Charbonneau, DOl DWH Case Management Office, Denver, CO 80228 USA, Phone: 303-236-4337,
Email: colette_charbonneau@fws.gov
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PORT METRO VANCOUVER HABITAT ENHANCEMENT PROGRAM

Michael Cho® and Gord Ruffo’
"Moffatt & Nichol, Vancouver, BC, Canada
%port Metro Vancouver, Vancouver, BC, Canada

Port Metro Vancouver, located on the southwest coast of British Columbia, is Canada’s largest gateway.
Port Metro Vancouver is responsible for facilitating the movement of Canadian import and export cargo
in support of the Government of Canada’s trade priorities, and for the safe and efficient movement of
marine traffic.

Port Metro Vancouver is recognized globally as a naturally beautiful and clean port, home to hundreds
of species of fish, birds and marine mammals, and more than 2.3 million people in the surrounding
metropolitan region. Port Metro Vancouver’s habitat projects focus on creating and improving fish and
wildlife habitat in advance of port development projects, to ensure potential impacts to existing habitat
can be offset.

Port Metro Vancouver is also responsible for dredging the lower Fraser River deep sea channel to
support its trade objectives. The Fraser River is the largest river in British Columbia. It is 1,400
kilometres long and drains an area of 238,000 square kilometres. Port Metro Vancouver’s current
Annual Maintenance Dredging Program includes the removal of approximately 2.8 million cubic metres
of material. Approximately one-third of the dredged materials is disposed of through ocean disposal. In
keeping with Port Metro Vancouver’s commitment to sustainability, Port Metro Vancouver’s habitat
projects, wherever practical, will reuse dredged materials that would be otherwise be destined for
ocean disposal. In this way dredged material is considered a resource rather than a waste project.

This joint presentation by Port Metro Vancouver and Moffatt and Nichol will provide a case study of one
of Port Metro Vancouver’s proposed habitat projects, the South Arm Jetty Tidal Marsh Project. The 40+
ha area proposed for brackish marsh habitat is ideally located along a section of the deep sea channel
where a significant proportion of maintenance dredging takes place. The proposed project is expected
to reuse over 250,000 cubic metres of dredged materials for the benefit of creating valuable fish and
wildlife habitat.

Contact Information: Michael Cho, Moffatt & Nichol, 777 W. Broadway, Suite 301, Vancouver, BC, Canada, V5Z 4)7,
Phone: 604-707-9004, Fax: 604-707-9005, Email: mcho@moffattnichol.com
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COASTAL LOUISIANA RESTORATION PROJECT LESSONS LEARNED - 1990-2013

Darryl R. Clark and Jeffrey D. Weller
U.S. Fish and Wildlife Service, Lafayette, LA, USA

The LA Coastal Wetlands Planning Protection and Restoration Act (CWPPRA) has constructed over 100
restoration projects to restore and protect nearly 105,000 acres of coastal wetlands since 1990. Some
restoration techniques have worked well, others needed to be modified, while others have not been
successful. Marsh restoration projects using dredged material should be constructed to achieve
sediment elevations near marsh elevation after settlement, and retention levees degraded or gapped.
Projects using the beneficial use of maintenance dredged material should be considered as sediment
sources to reduce the costs for marsh restoration (creation) and barrier island projects. Barrier islands
should be restored using suitable fill material for dunes and beaches (sands and larger grain size
sediment) taken from "outside of the system" (i.e., Mississippi River, ebb tide bars, or the Gulf of
Mexico). Back marsh and dune areas should be re-vegetated and retention levees should be degraded
or gapped post construction. Vegetated earthen terraces should be constructed, in shallow water low
wave energy environments, in suitable mineral/clay soils, 500 feet or less between terrace rows, with
gaps between terrace segments, and outer terrace rows protected from higher wave energy if needed.

Rock foreshore dikes and segmented breakwaters for shoreline stabilization projects should be
constructed, in suitable mineral/clay soils, with gaps between segments, close enough to the shoreline
to reduce erosion, and have top elevations equal to or above high water levels. Wooden fences or
geotextile sediment filled bags, installed offshore in inland lakes and bays, have not worked well at
reducing shoreline wave energy in coastal Louisiana. Alternative shoreline stabilization methods to
using rocks should be considered in areas with fragile organic soils (i.e., concrete panels, plastic sheet
piles, plastic modules, etc.) due to rock subsidence in those soils.

Self-regulating tide gates or water control structures with electronic logic controllers should be
considered to regulate hydrology (salinities and water levels) in remote locations. Water control
structures should be designed with provisions (i.e., vertical slots, remote operation at night) to allow for
estuarine fisheries access to protected marshes. Water control structures with motorized adjustable
gates should be designed to ensure reliable operation. Modem data transmitters and monitoring data
loggers should be used to transmit “real time” salinity and water level data for efficient structure
operations. Hydrodynamic modeling studies should be conducted to predict the likelihood of hydrologic
restoration project success. Freshwater and sediment diversions should be constructed so as not to
capture the flow of the main river channel or interfere with navigation by placing the diversion channel
on the non-channel side and by angling the channel away from main river flow. Vegetative plantings
should be protected from high wave energy conditions, nutria or muskrat herbivory, unsuitable soils,
mechanical damage by floating plants; and test plantings should be conducted in untested planting
areas.

Contact Information: Darryl Clark, U. S. Fish and Wildlife Service, Louisiana Ecological Services, 646 Cajundome Boulevard,
Lafayette, LA 70506 USA, Phone: 337-291-3111, Fax: 337-291-3139, Email: Darryl_Clark@fws.gov
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DECLINE AND DISAPPEARANCE OF SUBMERGED AQUATIC VEGETATION IN THE
RIO CRUCES ESTUARY, CHILE

R.B. Nairn®, Q. Lu", E.G. Reinhardt’, D.A. Brunton®, M.J. Risk’ and M.J. Clark*
"W.F. Baird & Associates, Oakville, Ontario, Canada
’McMaster University, Hamilton, Ontario, Canada

The Rio Cruces wetland was formed as result of the May 22nd, 1960 earthquake in southern Chile, the
largest ever recorded worldwide. The wetland was a product of approximately 2 m of subsidence
associated with the earthquake that deepened the Rio Cruces and flooded the adjacent floodplain. The
ecology of the Rio Cruces wetland was previously dominated by the invasive submerged aquatic
vegetation Egeria densa (E. densa) and by the black necked swan (Cygnus melancoryphus) until 2004 —
when both species almost completely disappeared from the wetland. The loss of the two species
coincided with a regime shift from a clear water and densely vegetated wetland to a turbid water state
with very little submerged vegetation.

The reduction in water depth through sedimentation resulted in a clear water system that was prone to
damage by sediment re-suspension and deposition, uprooting by flows during storms and grazing by
swans. Between 1960 and 2002 the average depth in the wetland decreased from 1.6 mto 1 m.
Through laboratory experiments of critical shear stress, field experiments on re-suspension and
numerical modeling, it was determined that the trigger depth for significant re-suspension of sediments
by waves is 1 m in the north and central part of the wetland and about 1.5 m in the south part of the
wetland. The 1 m trigger depth is important because it is the maximum depth to which swans can graze,
potentially uprooting plants. Once the E. densa began to disappear a strong positive feedback process
ensued whereby greater open water led to larger waves and flows which in turn resulted in more
frequent and high suspended sediment concentration events and in turn this resulted in the loss of
more E. densa and even greater open water.

Implications

The disappearance of submerged vegetation is shown to be a key driver of aquatic habitat degradation
in some estuarine wetland environments. Determination of the causes of these historic changes is
essential to planning appropriate management and restoration strategies. This requires careful
investigation across a wide range of disciplines. The spatial and temporal patterns of decline in E. densa
show the importance of historical sequence of events, and not just their magnitude and frequency of
occurrence. For example, triggers for vegetation decline can be driven by severe storm events, but then
other factors, including grazing by swans and abnormally cold and dry weather conditions, can
accelerate the demise following the initial disturbance. The example presented here highlights the
importance of integrated scientific investigations in determining the drivers of wetland degradation, and
as the baseline for developing a coherent planning and implementation strategy for restoration
activities.

Contact Information: Matthew Clark, W.F. Baird & Associates, Madison, W1 53711 USA, Phone: 608-273-0592,
Fax: 608-273-2010, Email: mclark@baird.com
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WAVE BARRIER ISLAND CHAIN RESTORATION: FROM CONCEPT TO
CONSTRUCTION

Lars Barber’, Matthew Clark®, Dean Haen? and James 5elegean3
"W.F. Baird & Associates, Madison, WI, USA
’Brown County Port and Solid Waste Department, Green Bay, WI, USA
3U.s. Army Corps of Engineers, Detroit, MI, USA

The Cat Island Chain in Green Bay, WI, is presently being restored under an initiative between Brown
County and the US Army Corps of Engineers. This multi-phase project includes construction of a 4.3 mile
long wave barrier along a series of remnant shoals under a $1.5M EPA Great Lakes Restoration Initiative
Grant. The objectives of this restoration plan were to restore terrestrial habitat associated with the
islands, to provide capacity for placement of clean dredge spoils from Federal Navigation Channel
dredging activities, and to create the conditions for re-establishment of aquatic vegetation southwest of
the island chain.

The Cat Island Chain Restoration is an excellent example of providing environmental benefits while
promoting economic initiatives. Once fully constructed, the restoration will recreate more than 270
acres of upland habitat protecting 1,400 acres of shallow water behind the islands allowing submergent
and emergent vegetation to grow for fish and waterfowl habitat. This project provides a beneficial reuse
of dredge material from the outer Green Bay Harbor. Long term environmental benefits are expected as
well because the near shore habitat of the lower bay will be further protected from erosion caused by
storm events.

Project components included:

Geomorphic investigation to understand the long-term historic evolution of the Cat Island Chain and
other neighboring features.

Development of a physical model to aid in understanding protection requirements for headlands and
beach stability and understanding of overtopping characteristics.

Numerical modeling of waves, hydrodynamics, and sediment transport to understand the impact of the
islands on circulation patterns and turbidity levels in the lower bay.

Determining construction issues and making recommendations for future flexibility in construction
approaches on similar projects.

Refinement of the layout and construction sequencing of the islands to achieve maximum benefits for
recovery of aquatic vegetation in the lee of the islands.

Planning and conceptual design began in 2001 and construction commenced in 2011. Here we will
examine the design approach, along with the challenges faced by the design and construction teams,
while highlighting the approaches required for successful execution of the restoration.

Contact Information: Matthew Clark, W.F. Baird & Associates, Madison, Wl 53711 USA, Phone: 608-273-0592,
Fax: 608-273-2010, Email: mclark@baird.com
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THE WATER INSTITUTE OF THE GULF INNOVATION PROGRAM

F. Ryan Clark and Clinton S. Willson
The Water Institute of the Gulf, Baton Rouge, LA, USA

The Water Institute of the Gulf is a not-for-profit, independent research institute dedicated to advancing
the understanding of coastal and deltaic systems and to applying scientific and technological solutions
for the benefit of society. The Institute was founded in 2011 to build collaboration with public, private,
and academic partners to preserve and protect the US Gulf Coast environment, a major source of
natural, human, and industrial resources. The Institute also aims to develop, share, and promote cutting
edge technology in order to advance water management efforts worldwide. The world class science and
engineering incorporated in the Louisiana 2012 Coastal Master Plan will guide policy decisions as the
state continues to intensify its commitment to project construction. This level of progress has
highlighted other areas where advancement is needed. As Louisiana’s coastal program grows and more
funds become available to fund large-scale efforts, a focus on applied science and engineering must
continue to guide the program. The Institute administers and continues to develop a program designed
to find answers to problems that the 2012 Coastal Master Plan identified as significant but for which
solutions do not yet exist. In so doing, the Institute hope to identify cost effective and sustainable ways
to address the coastal crisis.

This center of innovation serves as a central point of science and engineering capacity. It must work with
academic and private sector experts to maximize the applied knowledge available to decision makers. By
serving as a vehicle for collaboration among the best scientists and engineers in the world, The Institute
will drive innovation in coastal restoration and hurricane protection, building world class expertise in
these areas. This expanded capacity will not just inform federal and state efforts in Louisiana, it will
eventually create a center of science and engineering excellence that can serve communities throughout
the Gulf Coast and beyond. As a center for innovation in coastal science and engineering, The Institute
will help ensure that state coastal investments employ the most effective technologies and serve as
models for the application of sound engineering throughout the world. The Institute seeks out and
fosters innovations that could be used by CPRA or other coastal entities to achieve the most efficient,
cost effective and sustainable approaches to project implementation, monitoring and adaptive
management.

By formalizing an open innovation process, the Institute is fostering a culture of innovation by
encouraging and stimulating out-of the box thinking and then providing a formal evaluation mechanism.
The program is anticipated to continue to evolve and expand in future years. The Institute is creating
and strengthening linkages between existing government entities, Non-Governmental Organizations,
Economic Development Organizations, Higher Education, and the private sector to foster a coastal
innovation culture, and to leverage existing broader efforts and bring them into the coastal arena.

Contact Information: F. Ryan Clark, The Water Institute of the Gulf, 301 North Main Street, Suite 2000, Baton Rouge, LA 70825
USA, Phone: 225-227-2725, Fax: 225-227-2727, Email: rclark@thewaterinstitute.org
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THE BIG RIVER WORKS

Sidney Coffee
America’s WETLAND Foundation, New Orleans, LA, USA

Through THE BIG RIVER WORKS: Building Cooperation to Sustain the Mississippi River System, the
America’s WETLAND Foundation has convened key stakeholders in major cities along the Mississippi
River for an analysis that details the consequences of inaction and outlines opportunities for
cooperation that will lead to a more sustainable Mississippi River and Delta.

The five forums generated findings related to several aspects of integrated watershed management and
deltaic sustainability, including: ecological, economic, and community resiliency and adaptation;
restoration, protection and ecosystem valuing; community and culture; energy and economic
development; resiliency and disaster protection; international cooperation and leadership support.

Contact Information: Sidney Coffee, Senior Advisor, America’s WETLAND Foundation, 365 Canal Street, Ste. 1475, New Orleans,
LA 70130, Phone: 225.603.3698, Email: scoffee@americaswetland.com
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COMMUNITY ENGAGEMENT THROUGH SCENARIO BUILDING WORKSHOPS

Craig E. Colten
The Water Institute of the Gulf, Baton Rouge, LA USA

Drawing on scenario-building techniques developed by the Department of Interior’s Strategic Science
Groups, The Water Institute of the Gulf is conducting a series of workshops to engage local communities
in the coastal restoration process. The methodology was developed to identify critical research needs in
the midst of on-going hazard events. Although Louisiana’s coastal crisis is a slow moving process, the
scenario building technique seemed an ideal process to identify key community concerns. The process
begins with the identification of a group of 10-15 stakeholders representing the range of a community’s
economic interests and social/demographic backgrounds. The panel develops a series of scenarios
representing possible outcomes with or without projected coastal restoration projects. The goal is to
allow the community members to identify what they see as the potential cascading consequences that
may occur under current conditions or following restoration projects. Ultimately, Water Institute staff
will report citizen concerns to state officials.

Contact Information: Craig E. Colten, Water Institute of the Gulf, 301 N. Main Street, Suite 2000, Baton Rouge, LA 70825,
Phone: 225 227 2708, Email: ccolten@thewaterinstitute.org
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THE ROLE OF LOCAL IMPLEMENTATION TEAMS IN ADVANCING LONGLEAF
CONSERVATION AND RESTORATION

Vernon S. Compton
The Longleaf Alliance, Milton, FL, USA

The Range-Wide Conservation Plan for Longleaf Pine identified a 15 year goal of increasing longleaf
acreage from 3.4 to 8.0 million acres, with more than half of the acreage targeted in Significant
Geographic Areas. An important principle of the Conservation Plan is that, in the absence of unlimited
resources, longleaf conservation and restoration needs to be spatially focused to reach the overall goals
of biodiversity conservation at meaningful scales. By targeting actions in Significant Geographic Areas,
places where multiple partners are already working to conserve and restore longleaf, the greatest
opportunity exists to impact longleaf restoration. These areas consistently include significant protected
areas with intact longleaf pine, while also offering potential for restoration, buffering, and connectivity.
Also important in the selection of Significant Geographic Areas was that the historic range of longleaf
pine ecosystems be represented. It is in these Significant Geographic Areas that Local Implementation
Teams have been developed to increase communication, collaboration, and longleaf conservation
efforts.

Local Implementation Teams have been called the “boots on the ground” for the recovery of the
longleaf pine. Team members include federal and state agencies, non-profits, and private landowners.
Local Implementation Team functions are set by team partners but the purpose of the teams is to
organize, plan, and deliver on-the-ground conservation actions within their self-defined geographic area,
and to engage landowners with technical and financial resources to meet the overall goals identified in
the Conservation Plan. There are now 16 Local Implementation Teams formed with representation in
each of the Significant Geographic Areas stretching across the longleaf range from Texas to North
Carolina. The development of these teams has led to increased confidence in the ability to reach the
longleaf conservation and restoration goals championed by the many public and private landowners.

One of the Local Implementation Teams, the Gulf Coastal Plain Ecosystem Partnership, was formed in
1996, and now includes 12 partners that collectively manage over 1.05 million acres in northwest Florida
and south Alabama. This progressive partnership demonstrates that organizations with different
missions can cooperate to achieve success under a common goal of longleaf ecosystem conservation.

Contact Information: Vernon S. Compton, GCPEP Project Director, The Longleaf Alliance, 8831 Whiting Field Circle, Milton, FL
32570 USA, Phone: 850-623-0987, Email: vernon@Ilongleafalliance.org

76



July 28-August 1, 2014 | New Orleans, LA USA

EVALUATING SUCCESS ON RESTORED OYSTER REEF SANCTUARIES IN THE
CHESAPEAKE BAY

Susan L. Conner', Rom Lipcius® and Stephanie Westby’
ys. Army Corps of Engineers-Norfolk District, Norfolk, VA, USA
2Virginia Institute of Marine Science, Gloucester, VA, USA
®National Oceanic and Atmospheric Administration, Annapolis, MD, USA

There is great interest in oyster restoration in the Chesapeake Bay. One of the key goals of Executive
Order 13508 is to restore native oyster populations in 20 tributaries of the Chesapeake Bay by 2025. The
benefits of oyster restoration are far beyond the obvious benefits to the economy. Restoring a self-
sustaining oyster population will obviously improve annual landings for watermen. In addition, oysters,
a keystone species, historically provided a large portion of the hard substrate at the bottom of the
Chesapeake Bay. This substrate provides habitat for young oysters as well as other species. The filtering
capability of the oyster is well-known. Oysters near the shore often act to dissipate wave energy, acting
as natural breakwaters to stabilize bottom sediments and reduce erosion. With shoreline erosion a
major issue in the Bay, there is an excellent opportunity for dual-purpose projects that both restore
oyster habitat and incorporate green infrastructure.

In order to guide and inform oyster restoration, the US Army Corps of Engineers developed a Native
Oyster Restoration Master Plan (Master Plan) for the Chesapeake Bay. The Master Plan was developed
by Norfolk and Baltimore USACE Districts, in partnership with state agencies, in order to restore long-
term self-sustaining populations of native oysters to the Chesapeake Bay. In addition, a multi-agency
team from the Sustainable Fisheries Goal Implementation Team (GIT) including NOAA, USACE, MD and
VA Fisheries Managers and oyster experts from throughout the Chesapeake Bay drafted a guide to
measuring oyster restoration success titled: Restoration Goals, Quantitative Metrics and Assessment
Protocols for Evaluating Success on Restored Oyster Reef Sanctuaries. This “GIT Metrics” report was
finalized in December of 2011 and identifies both threshold and target goals at the reef and tributary
level for successful sanctuary oyster reefs.

USACE Norfolk District has been constructing sanctuary oyster reefs in the Chesapeake Bay for over ten
years. The two largest projects are the Great Wicomico River, constructed in 2003-2004, with 85 acres
of sanctuary reef and the Lynnhaven River, constructed in 2007-2008, with 63 acres of sanctuary reef.
These reefs have been monitored for the parameters defined in the GIT metrics. The results show that
many reefs are meeting the threshold and even the target goals, and those that are not meeting the
threshold have common attributes, such as reefs in deeper areas and/or originally constructed as less
than six inches in height. This information is being used to inform future oyster restoration reef
construction.

Contact Information: Susan L. Conner, Chief, Environmental Analysis Section, Norfolk District, U.S. Army Corps of Engineers,
803 Front Street, Norfolk, Virginia, 23510, Phone: 757-201-73920, Email: Susan.L.Conner@usace.army.mil

77



CEER 2014 - Conference on Ecological and Ecosystem Restoration

BIWEEKLY COASTAL MONITORING USING HYDROCOAST MAPS IN THE
PONTCHARTRAIN BASIN IN SOUTHEAST LOUISIANA

John Lopez, Paul Connor, Theryn Henkel, Andy Baker, Eva Hillmann, and Andreas Moshogianis
Lake Pontchartrain Basin Foundation (LPBF), New Orleans, LA, USA

The Hydrocoast Mapping Program collects a number of environmentally dynamic datasets in an effort to
monitor the general condition of the Pontchartrain Basin estuary. The Hydrocoast program monitors
these variables over a seven day period and produces updated maps every two weeks. The current
Hydrocoast Map products include: Isohaline & Freshwater Inflow Map, Water Quality Map,
Precipitation Map, and a Biological Map. All maps are posted online after completion and emailed to
anyone requesting the maps.

Isohalines are mapped from real time fixed station data, but also augmented with additional, targeted
field collection data from the week prior to the map release. The base map over water is recent MODIS
imagery, but also maps barriers to water flow under fair weather conditions. Freshwater inflow is
determined from hydrologic gauge stations or from various rating curves. All of this data, plus the
cumulative knowledge of the basin hydrology, are used to interpret the isohalines. Salinity control
points vary from 60 to 100 over the 6,000 square mile estuary.

Cumulative rainfall, along with wind and tide data, is taken from NOAA reporting. Water quality is
mapped as actual bacterial counts or various health closures due to water quality. This datais a
combination of LPBF and agency data. Recently added were water bodies listed as impaired by EPA
standards for primary or secondary contact.

The Biologic Map is the most recent addition and is not fully developed. The map includes oyster bed
closures or other known environmental threats to fisheries. Since June of 2013, regular aerial surveys
have been conducted to monitor commercial fisheries ship fleet activity such as commercial shrimp
trawling. Data is also being collected by an annual estuarine cruise which intensely samples physical
and biological parameters across the estuarine gradient extending from the fresh lakes and swamps to
the distal barrier islands along the Gulf of Mexico. In 2013, extensive areas of hypoxia were identified
within Breton, Chandeleur and Mississippi Sounds. A key component to the success of this program is to
have rapid turnaround of basin monitoring so that it has relevance to stakeholders in the basin such as
fishers, but also to professional decision makers regarding the design, construction and operation of
projects, such as artificial river diversions or re-introductions.

Contact Information: Paul Connor, Lake Pontchartrain Basin Foundation, New Orleans, LA, USA, Email: pfconnor@gmail.com
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AUTOMATED DATA ASSURANCE AND MANAGEMENT (ADAM) SOFTWARE FOR
REAL-TIME QUALITY CONTROL FOR THE EVERGLADES DEPTH ESTIMATION
NETWORK (EDEN)

Matthew D. Petkewich’, Ruby C. Daamen’, and Paul A. Conrads®
1UsGS South Carolina, Water Science Center, Columbia, SC, USA
’Advanced Data Mining Intl., Greenville, SC, USA

The Everglades Depth Estimation Network (EDEN) of over 250 real-time gages provides hydrologic data
for freshwater and tidal areas of the Greater Everglades. These data are used to generate daily water-
level maps of the Everglades and are used to assess biotic responses to hydrologic change resulting from
the U.S. Army Corps of Engineers Comprehensive Everglades Restoration Plan. The generation of EDEN
daily water-level maps is dependent on high quality real-time data from water-level gages. Real-time
data are automatically checked for outliers by assigning minimum and maximum thresholds for each
gage. Smaller errors in the real-time data, such as gradual drift of malfunctioning pressure transducers,
are more difficult to immediately identify with visual inspection of time-series plots and may only be
identified during on-site inspections of the gages. Correcting smaller errors in the data often is very time
consuming and water-level data may not be finalized for several months. To provide daily water-level
maps on a near real-time basis, EDEN needed an automated process to identify errors in water-level
data and to provide estimates for missing or erroneous water-level data.

The Automated Data Assurance and Management (ADAM) software uses ‘inferential sensor’ technology
often used in industrial applications. Rather than installing a redundant sensor to measure a process,
such as an additional water-level gage, inferential sensors, or virtual sensors, were developed for each
gage that makes very accurate estimates of the process measured by the hard sensor. The inferential
sensors in the ADAM software are empirical models that use inputs from one or more proximal gages.
The advantage of ADAM is that it provides a redundant signal to the sensor in the field but without the
environmental threats (floods or hurricane, for example). In the event that a gage does malfunction,
ADAM provides an accurate estimate for the period of missing data. The ADAM software also is used in
the quality assurance and quality control of the data. The virtual signals are compared to the real-time
data and if the difference between the two signals exceeds a certain tolerance, corrective action can be
taken. The ADAM software is automated so that each morning the real-time EDEN data are compared to
the inferential sensor signals and digital reports highlighting potential erroneous real-time data are
generated for appropriate support personnel. The development and application of inferential sensors is
easily transferable to other real-time hydrologic monitoring networks.

Contact Information: Paul A. Conrads, USGS South Carolina Water Science Center, Stephenson Center — Suite 129, 720 Gracern
Road, Columbia, SC 29210 USA, Phone: 803.750.6140, Fax: 803.750.6181, Email: pconrads@usgs.gov
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HYPOTHETICAL WATER SURFACES FOR EVALUATING EVERGLADES ECOSYSTEM
RESTORATION

Paul A. Conrads® and Ruby Daamen’
1USGS South Carolina Water Science Center, Columbia, SC, USA
’Advanced Data Mining International, Greenville, SC, USA

The Everglades Depth Estimation Network (EDEN), an integrated network of water-level gages and
hydrologic models, provides historic and current water-surface maps for the freshwater portion of the
Greater Everglades for the period January 1, 1991 to the present (2014). Scientists and water-resource
managers are interested in generating water-surface maps for hypothetical hydrologic conditions that
can be used to evaluate proposed management scenarios. An application named EDEN-Syn, was
developed that generates synthetic hydrographs that can be used in the EDEN water-surface model to
develop such hypothetical maps.

The use of the EDEN water-surface model for hypothetical hydrologic conditions is challenging because
the model requires input of daily water-level hydrographs for over 240 marsh and canal structure
monitoring sites. The synthetic input hydrographs also must reflect the dynamic relation of timing and
magnitude between sites in order for the water-surface model to execute successfully. This challenge
was addressed by using a sub-domain (subarea) model of the EDEN model domain, Water Conservation
Area 3A South (WCA3AS), and thereby limiting the number of gages for the subarea. The experimental
subarea water-surface model was developed that uses 31 stations from the EDEN network to generate
hypothetical water-surface elevation maps for WCA3AS. Various combinations of input stations (marsh
and/or canal structure), signal processing, and modeling approach were evaluated to determine the
minimum number of stations that a user would need to input to the application. All the models are
linear regression models and Site_64 is the only input station for the models. To generate synthetic
input hydrographs, a user specifies the monthly hydrograph for Site_64 and the application generates
the daily hydrographs for the other 30 sites by using the hydrograph estimation models. The synthetic
hydrograph application ensures that the dynamic relations between input stations are maintained.

The application to generate synthetic hydrographs for input into a subarea model of EDEN (EDEN-Syn)
adds an important utility for EDEN users to be able to simulate hypothetical water-management
scenarios. Previously, EDEN had solely been used to simulate historical conditions and users could ask
“what was” the water level at an ungaged location on a particular day. By generating synthetic
hydrographs, users can now ask “what if” a certain hydrologic condition occurred and what would the
water level be at an ungaged location on a particular day.

Contact Information: Paul A. Conrads, USGS South Carolina Water Science Center, Stephenson Center — Suite 129, 720 Gracern
Road, Columbia, SC 29210 USA, Phone: 803.750.6140, Fax: 803.750.6181, Email: pconrads@usgs.gov
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USING COASTAL MONITORING DATA TO BUILD DYNAMIC REPORTS AND
VISUALIZATIONS THROUGH THE COASTWIDE REFERENCE MONITORING SYSTEM
WEBSITE

Craig Conzelmann’, Sarai Piazza’, Marc Comeaux’, and Chad Fanguy’
ys. Geological Survey, Lafayette, LA, USA
2U.s. Geological Survey, Baton Rouge, LA, USA

Congressional authorization of the Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA)
came in 1990 and with it came the largest coastal restoration program of Louisiana’s history. The
Coastwide Reference Monitoring System (CRMS) is the largest of the CWPPRA projects and is made up
of 390 monitoring stations distributed across coastal Louisiana. A strategic subset of the CRMS
monitoring network is made up of real time data collection stations which, along with the traditional
(non-real time) CRMS stations, provide a very valuable data stream to resource managers across the
coastal zone.

“Big Data” challenges will accompany any large scale monitoring effort, especially those with real time
data collection. Fortunately, the CRMS project leadership had the foresight to involve the CRMS Data
Management Team in all aspects of the project from the earliest days, which ensured the necessary
technology resources and personnel were in place to efficiently address the “big data” issues. This
approach resulted in the current release of the CRMS web application, which leverages a mapping
environment to bring spatial context to dynamic reporting elements ranging from basic charts to
complex down-loadable documents or report cards (http://www.lacoast.gov/crms).

Currently, real time and traditional CRMS data streams feed the data delivery, charting and reporting
engines which produce a large number of downloadable data, data visualizations and data driven
reports all available at the click of a user’s mouse. These various data driven products provide insight
into hydrologic, vegetative and soil processes at various spatial scales across coastal Louisiana. This talk
will discuss the technologies and data management strategies utilized behind the user friendly web
interface which brings real time and native CRMS data to the user’s desktop.

Contact Information: Craig P. Conzelmann, U.S. Geological Survey, National Wetlands Research Center, 700 Cajundome Blvd.,
Lafayette, LA 70506 USA, Phone: 337-266-8842, Fax: 337.266.8616, Email: conzelmannc@usgs.gov
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SURFACE ELEVATION CHANGE AND VERTICAL ACCRETION IN CREATED
MANGROVES IN TAMPA BAY, FLORIDA, USA

Nicole Cormier’, Michael J. Osland", Ken W. Krauss®, Camille L. Staggl, Darrin D. Dantin?, Andrew S.

From® Marc J. Russell’ and Alejandro E. Almario®
yss. Geological Survey, National Wetlands Research Center, Lafayette, LA, USA
2U.S. Environmental Protection Agency, Gulf Ecology Division, Gulf Breeze, FL, USA
3Five Rivers Services, LLC, Lafayette, LA, USA

Mangroves protect coastlines, provide faunal habitat, and store large quantities of carbon (C). In South
Florida and other parts of the Gulf of Mexico, large wetland areas, including mangrove forests, have
been removed, degraded, or damaged. Wetland creation efforts have been used increasingly to
compensate for the ecosystem goods and services lost after such removal or degradation. However, it is
important that we determine whether these created wetlands are functionally equivalent to their
natural counterparts with respect to the good and services they are to replace (e.g.,creating new C sinks
or protecting coastal towns from recurring storms).

The ability of a wetland to store C is one of the valuable ecosystem services targeted for restoration. The
long-term accumulation of soil C on created sites will be dependent in part on the response of new
mangrove communities to sea-level rise, making positive soil surface elevation gain an important goal.
In this study, we document change in soil surface elevation, vertical accretion, and shallow subsidence
on nine created mangrove sites across a 20-year chronosequence over three years of development, and
compare these to an equal number of natural reference sites in Tampa Bay, Florida. Vertical accretion
and soil surface elevation change ranged from 3.7-6.8 mm yr* (p > 0.05) and 3.5-11.1 mm yr™ (p =
0.018), respectively, among all nine created sites and 2.3-21.3 mm yr* (p<0.001) and 1.6-6.3 mm yr™ (p
> 0.05) among the nine natural sites. Sites of moderate age (created in 1998-2005), having a mix of
young mangroves and marsh plants, tended to have greater soil surface elevation gain than very young
sites. This may have been promoted by greater root zone expansion as the two community types mixed.
Soil surface elevation on the older sites (created in 1990-1996) declined, which was likely due to a
greater rate of subsidence. Older sites also had the most developed surface soils (0-10 cm) in terms of
higher C (34.9-141.7 g kg!) and lower bulk density (0.41-0.66 g cm™), which may indicate enhanced
potential for compaction. Based on current patterns of surface elevation change, the created sites
reached functional equivalency with reference sites in approximately 18 years, which is two years prior
to functional equivalency of soil C stores.

While created and natural mangroves have an ostensible ability to promote surface elevation
adjustment, the processes that control soil surface elevation can switch rapidly as sites develop and
forests mature. Understanding these changes will support better management strategies to promote
sustainability of soil C stores and other ecosystem goods and services.

Contact Information: Nicole Cormier, U.S. Geological Survey, National Wetlands Research Center, Lafayette, LA 70506 USA,
Phone: 337-266-8838, Fax: 337-266-8586, Email: cormiern@usgs.gov
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RESTORATION OF SALT MARSHES DAMAGED BY THE 1991 GULF WAR OIL SPILL

Linos Cotsapas’, Jason Hale?, Chris Cormack’ and Jacqueline Michel®
'Research Planning, Inc., Columbia, SC, USA
%pandion Technology, Ltd., Limassol, Cyprus

Healthy salt marshes of the Arabian Gulf coast provide critical forage, nesting, and resting habitat for a
very wide range of species, from polychaetes to burrowing crabs, and fishes as well as resident and
migratory birds. However, immediate effects of the 1991 Gulf War Qil Spill included near complete
mortality of marsh fauna and fauna in many of the impacted areas. Over time, layers of algae and
sediment produced a thick (at places 25+ cm) in tidal channels and salt marsh areas. This impermeable
barrier precluded critical processes such as bioturbation by benthic infauna, germination by plant seeds,
and subsequent re-colonization of very broad areas of salt marsh. Ten years after the spill, a 2002-2003
survey of oiled shoreline habitats recorded persistent indicators of ecological stress such as reduced
abundance and distribution of key marsh flora and fauna, and degraded hydrologic regime.

The 2009-2013 Coastal Environments — Remediation and Restoration Program (CE-RRP) funded through
the United Nations Compensation Commission and implemented by Saudi Arabia’s Presidency of
Meteorology and Environment targeted salt marsh restoration as a primary goal. The principle CE-RRP
remediation activity in salt marsh habitats was the excavation of new or existing but degraded tidal
channels. Channel excavation had the following key goals: (1) restore natural hydrologic regime to salt
marsh habitats and reduce persistent ponding during low tide, and (2) provide channel bank and bottom
substrate that was free (or exhibited reduced occurrence of) laminated algal mat and liquid or cohesive
oil thus providing appropriate surfaces for colonization by marsh flora and benthic fauna.

The responses of indicators of salt marsh restoration to tidal channel excavation have been consistently
positive from pilot project to demonstration project to full-scale remediation project. Three important
benthic taxa, burrowing crabs, amphipods, and snails, colonized channel bank and bottom habitats up to
mid-marsh elevations within weeks or months following excavation. Annual halophytes such as
Salicornia often re-colonized channel bank habitat by the following season. These observations indicate
restoration of important ecological processes.

The CE-RRP restoration design evaluated and incorporated several other remediation activities,
including transplantation of mangroves (Avicennia marina) to channel bank habitats, and creation of
“marsh mounds” from clean spoil, which also represented beneficial re-use of excavated material. Both
of these activities required evaluation and mid-course correction to increase overall benefit to the
project. In all, 1,800 hectares of salt marsh and tidal flat habitats were restored.

Contact Information: Linos Cotsapas, Research Planning, Inc., 1121 Park Street, Columbia, SC 29201 USA, Phone: 803-256-7322,
Email: Icotsapas@researchplanning.com
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ASSESSING AND MANAGING THE URBAN FOREST AND CALCULATING THE
BENEFITS

Scott Courtright
URS Corporation, Baton Rouge, Louisiana, USA

For many years, managing our urban greenspaces meant having grass-covered medians along medians
and neutral grounds. Times have changed, and with advanced understanding for Arboriculture and new
technology, we now understand the function of trees and how those functions can be recorded and
monitored, and maximized through careful planning and management. The Urban Forest has become
more critical to our cities and our environment. As the largest part of our landscape, trees and
greenspaces often gets over looked, abused and underappreciated. Arborists and Urban Foresters along
with city planners have long understood that the benefits of trees go beyond aesthetics. Trees offer our
communities and our environments benefits that are measureable and tangible, and with tools such as i-
Tree, these benefits can be calculated and quantified.

For years, urban trees were planted as a part of beautification projects or a method to buffer the
wildlife/urban interface. The aesthetical value of trees have been enjoyed, and appreciated; however, it
has been difficult to assign empirical value to trees in our urban ecology. Hospitals report that a well
landscaped and treed landscape can produce a calming atmosphere, and aide in the healing of patients.
In a recent article, “Lack of trees a serious health concern for Perth”, Curtin University researchers have
found the removal of tree canopy as part of urban infill may worsen health problems associated with
climate change. Urban parks and greenspaces are enjoyed by citizens and residents of every city across
around the globe. As it turns out, trees are more than just a great place to build a tree house.

To obtain the maximum benefit of the Urban and Community Forest, a municipality must first assess
and evaluate the health of the trees in their city. Trees are inspected and evaluations are made through
a Tree Inventory and Management Plan. A good Tree Inventory and Management Plan will give city
leaders and planners guidance and will point out liabilities, issues and deficiencies within in the forest.

Calculating the benefits of the Urban and Community forest is made simple by the use of i-Tree. i-Tree is
a state-of-the-art, peer-reviewed software suite from the USDA Forest Service that provides urban
forestry analysis and benefits assessment tools. The i-Tree Tools help communities of all sizes to
strengthen their urban forest management and advocacy efforts by quantifying the structure of
community trees and the environmental services that trees provide.

Through the use of tree management tools, Arborists can better predict and understand the benefit,
function and value offered by Urban and Community Forests. Through this effort, we can assign
empirical data to the trees in terms carbon sequestration, oxygen production, stormwater runoff
reduction, air quality benefits, etc.

Contact information: Scott Courtright, URS Corporation, 7389 Florida Boulevard, Suite 300, Baton Rouge, LA 70806 USA,
Phone: 225-922-5700, Fax: 225-922-5701, Email: Scott.Courtright@urs.com
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SUCCESSION IN TUNDRA LANDSCAPES AND ITS IMPLICATIONS FOR POLAR
RESTORATION EFFORTS: CASE STUDY OF HERSCHEL ISLAND, YT, CANADA
Heather A. Cray’, Wayne H. Pollard?, and Stephen D. Murphy’

1University of Waterloo, Waterloo, Ontario, Canada
McGill University, Montreal, Quebec, Canada

Since vegetation exerts strong controls on local ecosystem processes, understanding the effects of
disturbance on short-term and long-term revegetation patterns is a critical component of understanding
the resiliency of the Arctic. Arctic landscapes underlain by massive ground ice and ice-rich permafrost
are inherently unstable and often display evidence of past and present thaw subsidence. With future
warming and resource extraction activities, the presence and areal extent of thaw subsidence in the
circumpolar Arctic are predicted to increase. In the context of restoration, this presents unique
challenges for mitigating ecosystem change and developing effective restoration strategies for disturbed
areas. This research investigates natural revegetation patterns following permafrost disturbance by
retrogressive thaw slumps on Herschel Island, Yukon, Canada. Seven sites were chosen for the study,
representing undisturbed areas in addition to 250 year old, 20 year old, and 10 year old stabilized thaw
slumps. Species presence, diversity, and cover are used to describe the plant community, and the pH,
organic matter content, active layer depth, and gravimetric water content of each age class’ soil are
presented. Results indicate that distinct vegetation communities and soil characteristics are associated
with each age class, and that significant differences between undisturbed and stabilized tundra persist
for centuries. This has important implications for directed restoration efforts, as the long time scale of
natural recovery limits our ability to mitigate the expected increase of disturbance, let alone effectively
restore these landscapes.

Contact Information: Heather A. Cray, Department of Environment and Resource Studies, University of Waterloo, Waterloo,
Ontario N2L 3G1 Canada, Email: hcray@uwaterloo.ca

85



CEER 2014 - Conference on Ecological and Ecosystem Restoration

WATER QUALITY PERFORMANCE OF WETLANDS RECEIVING NONPOINT SOURCE
NITROGEN LOADS: BENEFITS OF TARGETED WETLAND RESTORATIONS

William G. Crumpton, Greg A. Stenback and David Green
Department of Ecology, Evolution and Organismal Biology, lowa State University, Ames, |IA, USA

Wetland restoration is a promising strategy for reducing surface water contamination in agricultural
watersheds and in particular for reducing agricultural nitrate loads to the Mississippi River and its
tributaries. However, adequate performance data are available for a relatively small number of full scale
systems receiving nonpoint source loads, and there is considerable variability in performance among
wetlands. Over the past 10 years, more than 70 wetlands have been restored through the lowa
Conservation Reserve Enhancement Program (CREP) with the explicit goal of intercepting and reducing
nonpoint source nitrate loads. Under this program, wetland restorations are strategically targeted to
intercept loads from 500 to 4000 acre agricultural drainage basins. A unique aspect of the lowa CREP is
that nitrate reduction is not simply assumed based on wetland acres enrolled but rather is estimated
based on the measured performance of CREP wetlands. Over the past 10 years we have measured the
nitrogen removal performance of CREP wetlands receiving a wide range of hydraulic and nutrient loads.
Our objectives were to evaluate the effectiveness of wetlands at reducing agricultural, nonpoint source
nitrogen loads and to identify primary factors controlling wetland performance. By design, the wetlands
selected for monitoring span the 0.5% - 2.0% range in wetland/watershed area ratio approved for lowa
CREP wetlands. The wetlands also span a 10 fold range in average inflow nitrate concentration. The
wetlands thus provide a broad spectrum of major external forcing functions affecting wetland
performance: hydraulic loading rate, residence time, nitrate concentration, and nitrate loading rate.
Nitrogen loads were primarily in the form of nitrate and all of the wetlands were effective in reducing
both nitrate and total N loads. Nitrate removal efficiency (expressed as annual percent mass removal)
ranged from 8-91% and was primarily a function of hydraulic loading rate and temperature. Mass nitrate
removal ranged from 120-2800 Kg N ha/year and was primarily a function of hydraulic loading rate,
temperature, and nitrate concentration. Although we observed very high nitrate removal rates,
performance measures (K and K20) were near the median reported for nitrate treatment wetlands and
these high removal rates would be predicted based on the hydraulic and nitrogen loading rates of the
monitored systems. Our results demonstrate that wetlands can be effective sinks for nonpoint source
nitrate loads across a wide range of conditions and that performance can be reasonably predicted based
on hydraulic loading rate, temperature, and nitrate concentration.

Contact Information: William G. Crumpton, Department of Ecology, Evolution and Organismal Biology, lowa State University,
Ames, |1A 50011 USA, Phone: 515-294-4752, Fax: 515-294-1337, Email: Crumpton@iastate.edu
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RESTORING THE LOWER MISSISSIPPI RIVER BATTURE THROUGH PARTNERSHIPS

James L. Cummins® and Angeline Rodgers®
1Mississippi River Trust, Stoneville, MS, USA
Lower Mississippi River Conservation Committee, Vicksburg, MS, USA

The Lower Mississippi River Alluvial Valley has lost almost 80 percent of its original forests and 90
percent of its historic floodplain. Demands for agricultural goods and services, navigation and flood-risk
management, have shaped the economy of our nation, and although the Lower Mississippi Alluvial
Valley has experienced drastic changes, it still remains a globally significant ecosystem. The wetlands of
the Lower Mississippi River are recognized by the U.S. Fish and Wildlife Service as Wetland Habitats of
National Concern. Additionally, the international significance of the project area’s wetland values to
waterfowl has been recognized by the North American Waterfowl Management Plan, the Partners in
Flight Initiative, the U.S. Shorebird Conservation Plan and the North American Waterbird Conservation
Plan.

The Lower Mississippi River Batture, the land between the U.S. Army Corps of Engineers mainline levee
system and the Mississippi River, provides: storage of flood waters; protection for the mainline
Mississippi River levee system; filtration of runoff from agricultural soils, many of which contain high
levels of pesticides; spawning and rearing grounds that support an important recreational and
commercial fishery; and habitat for wildlife that supports economically-important activities, such as
waterfowl and trophy white-tailed deer hunting, wildlife viewing, and natural resource-based tourism
opportunities.

The Mississippi River Trust and the Lower Mississippi River Conservation Committee are working in
partnership with the Natural Resources Conservation Service’s Mississippi River Basin Initiative to
restore 40,000 batture acres to bottomland hardwood forests and wetlands in the states of Arkansas,
Kentucky, Louisiana, Mississippi, Missouri and Tennessee. The project works with voluntary landowners
through the Wetlands Reserve Enhancement Program to restore frequently flooded agricultural lands to
bottomland hardwood forests or wetlands. Based on 2008 National Agricultural Statistics Service data,
the 2.8 million-acre batture contains approximately 322,561 acres of agricultural land. The project
focuses on the 699-mile reach of the Lower Mississippi River from its confluence with the Ohio River at
Cairo, lllinois (River Mile 954), to the Upper Limit of the Port of Baton Rouge, Louisiana (River Mile 255).

The project began in May 2012 and more than 11,000 acres have been enrolled in the program.
Reforestation of these lands will lessen nutrients entering the river and Gulf of Mexico; reduce flooding
of farmland; expand habitat for waterfowl, deer and other wildlife; and increase outdoor recreation and
tourism opportunities.

Contact Information: James L. Cummins, Mississippi River Trust, PO Box 15, Stoneville, MS 38776 USA, Phone: 662-820-5703,
Fax: 662-686-4780, Email: jcummins@wildlifemiss.org.
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ECOSYSTEM SERVICES OF RIPARIAN FOREST UNDER WATER STRESS -
EXAMPLIFIED AT THE LOWER REACHES OF TARIM RIVER, NW CHINA

Bernd Cyffka and Martin Kuba
Catholic University of Eichstaett-Ingolstadt, Applied Physical Geography, Germany

The research project SuMaRiO (Sustainable Management of River Oasis along the Tarim River), founded
by the Federal Ministry of Education and Research of Germany, investigates the ecological, social and
economic situation along the Tarim River in Northwest China. Major objective is a Decision Support
System for future management decisions in this vulnerable area.

The Tarim River is one of the longest inland rivers of the world. It runs through the hyper-arid Tarim
Basin between the Taklaman and the Kuru Tag Desert. The riparian area along the river, a ‘green
corridor’, is the Chinese hotspot for production of cotton. Since the 1950’s socioeconomic changes
(growth in population, agricultural production and water abstraction) within the region led to high
pressure on the ecological riverine and riparian systems. Especially the lower reaches of the river are
affected by these changes. From 1970 to 2000 the lower reaches dried out.

Since then water is diverted episodically for ecological purposes. Nevertheless the riparian ecosystems
are still heavily degraded, the potential for recovery is poor. But the riparian vegetation itself provides
various Ecosystem Services (ESS) like ensuring of biodiversity, provision of fuel wood and timber,
educational and recreational services and others. The poster will present main results of the SuMaRiO
subproject Ecosystem Functions and Ecosystem Services (ESS).

The focus of the project is on prevention of dust transport and carbon storage. The ability of the riparian
forests to provide these services is dependent on its state of vitality and therefore accordingly strongly
related to the limiting factor water. Even though the main tree of the riparian forests, the xerophytic
Populus euphratica, can resist droughts, a low groundwater level over a long period leads to degradation
of forest stands. With the degradation diminishes the ability to deliver respective ESS. For example the
ability to fix sand and dust from the sandy deserts in the forests. Nowadays the sand is transported
easily through the ‘green corridor’ and accumulates on the National Highway. There is a strong
connection between the ESS ‘sand fixation’ and the costs for artificial reed linings along the highway.
The dependency between forest vitality and the ability of sand-fixation is presented.

Another important ESS is carbon sequestration. The biomass at the Tarim River is the main carbon
storage in the Tarim Basin. By comparison of LANDSAT imagery the change of the carbon stored in
riparian vegetation is calculated and the success of the restoration is evaluated. Furthermore soil
moisture is investigated to identify forest stands which suitable for a positive development of riparian
forests. The results of these investigations serve as input for the Decision Support System with focus on
the ecological aspects of management decisions.

Contact Information: Prof. Dr. Bernd Cyffka, Floodplain Institute Neuburg, Catholic University Eichstaett-Ingolstadt, Schloss
Gruenau, 86633 Neuburg/Danube, Bavaria, Germany, Phone: +49-8431-647590, Email: bernd.cyffka@ku.de
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RESTORATION OF ECOSYSTEM FUNCTIONS AT A (NEW) DANUBE SIDE CHANNEL
(BAVARIA/GERMANY) — THE CRUX OF TOO MUCH OR TOO LITTLE WATER

Bernd Cyffka, Peter Fischer, Barbara Stammel, Petra Lang, Martin Kuba and Marion Gelhaus
Floodplain Institute Neuburg, Catholic University of Eichstaett-Ingolstadt, Germany

At the Danube river, between the two towns of Neuburg and Ingolstadt in Bavaria/Germany, a
restoration project has been carried out with the main goal to bring more hydrological dynamics to the
floodplain and its 1,200 ha large riparian forests. The setup of the measures is rather technical and
comprises facilities for a groundwater drawdown and controlled flooding as well as a new side channel
with controlled admission of stream water. This 8 km long side channel with an annual average
discharge of 3 m*/s is meandering through the floodplain and additionally serves as a bypass river
around a hydro power dam to enable fish migration.

The Floodplain Institute Neuburg as partner in a scientific consortium carries out the monitoring of
several parameters to supervise the success of the measures and to adapt the controlled water
amounts. The parameters range from runoff, groundwater, and soil moisture to fish migration,
arthropode development, and vegetation succession as well as tree vitality. The presentation will show
the most important monitoring aspects, the adaption strategies for future management and lessons
learned five years after begin of measures.

The main focus of this contribution is on the (im)possibility of management optimization of both aquatic
and (semi-)terrestrial species. One of the main demands of the planning approval procedure was to
foster the development of softwood riparian areas which are strongly protected by the European
Habitats Directive. A second one is the provision of new habitats in the floodplain for fish and other
aquatic species and the feasibility to migrate despite the hydro power dam — a demand of the European
Water Framework Directive. The dilemma of an ecologically controlled runoff is that on the one hand as
much water as possible is required for the fishes. On the other hand, however, a fluctuating water table
and draw down for semi-aquatic vegetation types, especially for their new establishment, is needed. In
natural environments the discharge of the main river regulates this matter naturally by its runoff
conditions. If man is able to control the discharge of the side channel (to adapt the management) the
two antagonistic requirements have to be brought into compliance.

The contribution shows approaches to solve this problem and gives a closer insight into restoration
measures and floodplain management under European legacy.

Contact Information: Prof. Dr. Bernd Cyffka, Floodplain Institute Neuburg, Catholic University Eichstaett-Ingolstadt, Schloss
Gruenau, 86633 Neuburg/Danube, Bavaria, Germany, Phone: +49-8431-647590, Email: bernd.cyffka@ku.de
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THE KEY INGREDIENT: MANAGING WATER FOR A SUSTAINABLE COAST
Chris Dalbom and Mark S. Davis

Tulane Institute on Water Resources Law and Policy, Tulane Law School, New Orleans, LA, USA

Saving the coastal Louisiana ecosystem is a state and national imperative. Plans have been drawn,
programs created, policies adopted and priorities are beginning to be set. For those plans to succeed it
will be necessary to marshal the knowledge, technology, money, and political and popular will in time
for it all to matter. It will also take something else, something that without which all of the other
ingredients will not count for much. That key ingredient is water—fresh water.

Coastal Louisiana and the plans to save it are water dependent. Up to now those waters—river flows
mainly—have been assumed to be adequate and available to achieve some meaningful for level of
coastal sustainability. But water cannot be assumed, it must be planned for because it is both physically
dynamic and legally dynamic. In the former case, sea level rise, climate change, and the existing
consumption patterns will change both the flows available to sustain the coast and the flows needed to
sustain it.

In the latter case, water is a legal thing that is spoken for by governments, tribes, individuals, businesses
in ways that create rights, duties and obligations that do not change just because needs of a coast
change. Understanding the importance of water in both capacities and how they might be better
planned for will be the subject of this presentation.

Contact Information: Chris Dalbom, Tulane Institute on Water Resources Law and Policy, Tulane University, 6329 Freret Street,
New Orleans, LA 70118, USA, Phone: 504-865-5915, Email: cdalbom@tulane.edu

90



July 28-August 1, 2014 | New Orleans, LA USA

UTILIZING THE MRBI, THE ARKANSAS DISCOVERY FARM PROGRAM AND
PARTNERSHIPS TO PROMOTE SOIL AND WATER CONSERVATOIN IN ARKANSAS

M. B. Daniels’, Mike Sullivan’, Debbie Moreland’, Andrew Sharp/eyl, Michele Reba®, Yushun Chen’, Alice
Weeks? and Dianne Schenkler’

1University of Arkansas

2 USDA-NRCS, Little Rock, AR USA

3Arkansas Association of Conservation Districts, Little Rock, AR, USA
“Arkansas State University, Jonesboro, AR USA

5University of Arkansas at Pine Bluff, Pine Bluff, USA

Concern over hypoxia in the Gulf of Mexico has focused increased attention on quantifying and reducing
nutrient losses from agricultural lands in the Mississippi drainage basin. Two new programs and a strong
partnership among conservation partners in Arkansas have catalyzed increased activity in promoting
and evaluating conservation practices that reduce nutrient losses.

First, the Arkansas Discovery Farm program was implemented in 2011 to empower agricultural
producers to take additional ownership in environmental sustainability issues by conducting edge-of-
field monitoring of runoff from real, working farms in Arkansas.

Simultaneously, the MRBI program, a landscape initiative, was launched to provide agricultural
producers financial assistance in targeted watershed project areas to adopt and implement conservation
practices aimed at reducing edge-of-field losses. A unique and innovative aspect of the MRBI was to
provide producers with financial assistance to monitor the impact of conservation practices on reducing
nutrient losses. Many farmers are not equipped to conduct edge-of-field monitoring.

Utilizing the Arkansas Conservation Partnership, a formal MOU among state and federal agencies and
the Land Grant University, the Arkansas Discovery Farm program was utilized to provide the necessary
edge-of-field monitoring for the MRBI. In addition, two other Universities, Arkansas State University and
University of Arkansas at Pine Bluff, in cooperation with Conservation Districts partnered to conduct
additional edge-of-field monitoring. By doing so, conservation partners decided to form the Arkansas
Edge-of-Field Monitoring Network where by working cooperatively, we have been able to install over 30
automated, state-of-the art edge-of-field monitoring farms across the entire State representing all major
livestock and crop operations.

Monitoring results will be presented as well as partnership outreach accomplishments that have led to
Arkansas being a leader in approved MRBI projects.

Contact Information: M.B. Daniels, Professor, Extension Water Quality, University of Arkansas, 2301 South University Ave., Little
Rock, AR 72204, USA, Phone: 501-944-0995, Email: mdaniels@uaex.edu
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SCIENCE AND MONITORING TO ASSESS THE SUCCESS OF RESTORATION
PROJECTS RELATED TO THE DWH OIL SPILL AND NATURAL RESOURCE DAMAGE
ASSESSMENT AND RESTORATION (NRDAR)

Alyssa Dausman* and Jo Ellen Hinck’
1USGS, Gulf Coast Office, Stennis Space Center, MS, USA
2USGS, Columbia Environmental Research Center, Columbia, MO, USA

As part of the Natural Resource Damage Assessment and Restoration process, the natural resource
trustees for the spill are conducting restoration activities to compensate the public for injuries from the
spill. Restoration activities are intended to restore or replace habitats, species, and services to their
baseline condition. To meet these goals, the restoration activities need to produce benefits that are
related, or have a nexus, to the various natural resources injured and associated service losses resulting
from the spill. Examples include restoring beach, dune, and back-barrier marsh nesting habitats for bird
species and restoring oyster beds to compensate for lost secondary productivity. The ultimate goal of
these activities is to make the environment whole for the public by restoring, rehabilitating, replacing or
acquiring the equivalent of these natural resources injured by the spill.

When a specific restoration project is planned, that project has defined goals and objectives related to
restoring the injured natural resource. To plan and assess the success of a restoration project,
monitoring plans or frameworks are designed to measure the projects’ achievement in meeting its goals
and objectives. Monitoring the results of a restoration project provides the public information on
compensation for the injured resource.

The natural resource trustees have a workgroup comprised of scientists from each trustee agency. This
workgroup has cooperatively developed monitoring frameworks for specific types of restoration
projects to assist the project in reaching their overarching objectives (for example, restoring barrier
islands, living shorelines, or a resource such as birds). The frameworks are guidelines for restoration
project teams, such that in project planning and design, associated science and monitoring is included to
assess the success of the project related to the natural resource it is intended to restore. The
frameworks also provide the potential for different projects restoring similar resources, to have data
that are consistent and comparable over the long-term.

This talk presents examples of projects where restoration science and monitoring are utilized and
applied in restoration planning and design to help aid in and assess the success of restoration projects.

Contact Information: Alyssa Dausman, 1021 Balch Blvd, Suite 1003, Stennis Space Center, MS 39529 USA,
Phone: 954-288-2165, Email: adausman@usgs.gov
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CARBON STORAGE DYNAMICS IN AN OLD-GROWTH, TEMPERATE DECIDUOUS
FOREST: UNDERSTANDING THE BIODIVERSITY-ECOSYSTEM FUNCTION
RELATIONSHIP

Jessica G. Davis and Ryan W. McEwan
University of Dayton Department of Biology, Dayton, OH, USA

In a rapidly-changing environment, understanding the relationship between biodiversity and ecosystem
functionality is an ongoing challenge for ecologists. Our objective was to answer the following
overarching question: Are the most biodiverse communities also those that provide the highest level of
ecosystem function? Our response variable of interest was the carbon stored in the old-growth forest of
Big Everidge Hollow of Lilley Cornett Woods Appalachian Ecological Research Station, located in Eastern
Kentucky. Coarse woody debris (CWD, downed tree material >20 cm in diameter) was sampled across
80, 0.04 ha plots in 1989 (Muller), 1999 (Muller), and 2012 (Davis). For each sample, the following data
was collected: CWD type, length and diameter measurement parameters, species, and decomposition
stage. The biomass for each sample was determined using literature density values. The data were
analyzed nonparametrically due to skewed distributions. CWD biomass displayed a distinct increase
across the time points of 1989, 1999, and 2012. CWD biomass in the watershed averaged 27.3 Mg/ha,
33.8 Mg/ha, and 40.2 Mg/ha in 1989, 1999, and 2012, respectively. This represents a 23.8% increase in
CWD biomass from 1989 to 1999, an 18.9% increase in CWD biomass from 1999 to 2012, and a
significant (p<0.05) 47.2% increase across the study time period of 1989 to 2012. Ordinary least square
and geographically weighted regression models were created in ArcMap Geographical Information
Systems (GIS) to determine which factors, biotic or abiotic, were driving these changes. The models
were found to be significant in 1989 and 1999 (p<0.001) but not 2012. Shannon diversity was found to
be the only significant variable and was decreasing in model explanation as time progressed (r2=0.19,
p<0.001 in 1989 and r2=0.10, p=0.004 in 1999). These results indicate that diversity has a significant
impact on carbon sequestration functionality and other variables not yet explored are driving changes in
CWD biomass dynamics at this site in more recent years.

Contact Information: Jessica G. Davis, Department of Biology, University of Dayton, Dayton, OH 46469-2320 USA,
Phone: 937-229-2567, Email: davisj24@udayton.edu
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SOLICITING STAKEHOLDER INPUT TO INFORM THE PERMITTING PROCESS: MID-
BARATARIA SEDIMENT DIVERSION AND RIVER RE-INTRODUCTION INTO
MAUREPAS SWAMP

Elizabeth L. Davoli
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

The Mid-Barataria Sediment Diversion (MBSD) and the River Re-Introduction into Maurepas Swamp
(Maurepas Diversion) are two of the Coastal Protection and Restoration Authority’s (CRPA) Mississippi
River Diversion projects currently seeking authorization from the U.S. Army Corps of Engineers (USACE),
New Orleans District, through the Section 10/404 and Section 408 permitting processes. Both projects
are funded through dollars dedicated to coastal restoration in Louisiana through the RESTORE Act,
passed by Congress following the Deepwater Horizon Oil Spill of 2010. Previous stakeholder
engagement and input for both project concepts has been collected through preparation of the 2007
and 2012 Comprehensive Master Plan for a Sustainable Coast.

CPRA solicited stakeholder input specifically for MBSD engineering and design through a Solicitation of
Views package, distributed prior to submittal of the Joint Coastal Use Permit (CUP) application to the
Louisiana Department of Natural Resources’ Office of Coastal Management (DNR OCM). Project
information, including a preliminary description of engineering features as well as a vicinity map, was
provided to federal and state regulatory agencies, Plaguemines Parish, Jefferson Parish, non-
governmental organizations (NGOs), Native American tribes, and Barataria Basin users. Primary
stakeholder concerns included alternatives to accomplishing the project; economic impacts to industry,
communities, and fishery user groups; essential fish habitat impacts; impacts to fish species and oysters;
the effects to marsh vegetation and water quality from nutrients transported from the river into the
basin; and flood risk/protection to communities in Plaguemines and Jefferson parishes. These concerns
will be addressed through modeling and disclosed in the Environmental Impact Statement (EIS).

For the Maurepas Diversion, stakeholder comment was solicited through the Joint CUP Public Notice
process. DNR OCM and USACE published a public notice that included a project description,
approximate wetland impacts, and engineering drawings in newspapers and on the internet. Comments
were received from federal and state regulatory agencies, St. James Parish, and NGOs. Primary
concerns received included NEPA review, diversion operation, and monitoring/adaptive management.

Impacts to all resources will be disclosed in National Environmental Policy Act (NEPA) documents
prepared for the individual projects.

Also to be discussed are the status of the USACE Section 10/404 permits and Section 408 requests for
both diversion projects.

Contact Information: Elizabeth L. Davoli, Environmental Section, Coastal Protection and Restoration Authority, P.O. Box 44027,
Baton Rouge, LA 70804-4027 USA, Phone: 225-342-4616, Fax: 225-242-3550, Email: elizabeth.davoli@la.gov

94



July 28-August 1, 2014 | New Orleans, LA USA

EMERGING RESTORATION APPROACHES FOR DISTURBED MOJAVE DESERT
SHRUBLANDS AND THE SEARCH FOR SUITABLE NATIVE PLANT MATERIALS

Lesley A. DeFalco

U.S. Geological Survey, Western Ecological Research Center, Henderson, NV USA

Westward movement of humans during the past century has transformed the Mojave Desert.
Disturbances associated with livestock grazing, recreation, utility line development, and military training
are prevalent throughout the Mojave Desert, and in recent decades, wildfires fueled by the invasion and
dominance of exotic annual grasses have dramatically altered habitats for sensitive wildlife species such
as the threatened Mojave Desert tortoise (Gopherus agassizii). Despite the concern for growing impacts
on the ecology of the region and their influence on human health, our understanding of how to restore
the structure and function of Mojave Desert shrublands has only emerged during the past several
decades.

Because natural ecological processes in the Mojave Desert are intimately tied to the timing and amount
of rainfall, novel approaches that are outside the conventional restoration tool box are needed while
still appreciating the complexity of this enigmatic desert. This talk delves into how process-based studies
are revealing the practices compatible for this region. Techniques tested within a network of long-term
monitoring sites include the use of pre-emergent herbicides to reduce the competitive influence of
invasive annual grasses and enhance the native species seed bank, creating native shrub “islands” for
promoting seed dispersal into vast burned areas, overcoming seed limitation through broadcast seeding,
and encapsulating seeds before distribution for minimizing collection by seed-harvesting ant and
rodents.

Progress continues on the testing of viable techniques for re-establishing native plants to degraded
shrublands, yet limited availability of local Mojave Desert plant materials often forces resource
managers to use seed stock from distant or unknown sources with only limited guidance. Consequently,
relatively little is known about the genetic consequences of using such distant sources for restoring
damaged desert shrublands. We developed a provisional seed transfer zone map based on climate
variation within the region. In a multi-agency collaboration, we are testing the efficacy of the map for a
variety of species in multiple common gardens distributed throughout the Mojave Desert where
morphological, physiological and genetic studies will inform plant materials selection for restoration.
Collectively, studies of restoration techniques and development of seed transfer zones will not only
assist restoration practitioners as the Mojave Desert is faced with increasing development for
alternative energy, but will help practitioners plan for restoration as our regional climate continues to
change.

Contact Information: Lesley A. DeFalco, U.S. Geological Survey, Western Ecological Research Center, 160 N. Stephanie St.,
Henderson, NV 89074 USA, Phone: 702-564-4507, Fax: 702-564-4600, Email: Idefalco@usgs.gov
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USING MENTAL MODELING AND COMMUNICATION AUDITS TO LINK
ECOSYSTEM SERVICE VALUATION TO RESTORATION GOALS

Christine Feurt®, Kristin Wilson’, Tin Smith’, Suzanne Kahn Eder”, Jeremy Miller’, Sue Bickfordl, Rob

Johnston?, Verna Delauer’, Peter Wiley’
"Wells National Estuarine Research Reserve, Wells, ME, USA
“Clark University, Worcester, MA, USA
3NOAA, Coastal Services Center, MD, USA

Stakeholder groups responsible for managing and restoring riparian buffer structure and function have
limited economic information on the value of these systems. Local, state and federal agencies, watershed
groups and land trusts in this stakeholder group approach their work through a predominantly biophysical
lens with incomplete understanding of the theories, methodologies and frameworks applied by ecological
economists. This research aims to open that lens to include an economic perspective. A mental models
approach and communications audit was used to assess stakeholder understanding of ecosystem services
and tradeoffs and to develop explicit strategies for bridging communication barriers between academics of
different disciplines and practitioners. This research was conducted collaboratively with a diverse group of
local stakeholders whose management objectives for conservation and restoration include sustaining
riparian ecosystem services. A grounded theory approach using focus groups, participant observation,
qualitative interviews and a regional survey revealed dominant themes related to private property
rights, a stewardship ethic, and disparities in values related to land tenure. Adapting the current
narrative used by managers to reflect this new understanding of constituent groups values and attitudes
is being used to improve messages and dialogues about trade-offs to policy makers.

Contact Information: Verna Delauer, George Perkins Marsh Institute, Clark University, 950 Main Street, Worcester, MA 01610.
Phone: 603-313-3558 (cell). Email: vdelauer@clarku.edu
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MAKING THE CASE FOR BRINGING NATURAL INFRASTRUCTURE TO SCALE

Jeff DeQuattro®, Kacky Andrews’, Justin Rice’, Mark Dumesnif’ and Jennifer Greene®
The Nature Conservancy Gulf of Mexico Program, Mobile AL, USA
*The Nature Conservancy North America Region, Washington DC, USA
*The Nature Conservancy Texas Chapter, USA

There is growing evidence that natural defenses, also called natural or green infrastructure (healthy
reefs, living shorelines, dunes, floodplains, marshes and forests), can reduce risk to life and property in
ways that meet the multiple needs of communities, public agencies, and private industries better than
gray infrastructure alone. To bring nature-based risk management into the mainstream, it is necessary
to promote mixed natural and gray disaster risk reduction solutions to improve the triple bottom line of
social, economic, and environmental benefits.

Natural infrastructure can make people and their communities safer and more resilient by providing
other important benefits like clean water, healthy environments, and green spaces for recreation. Places
and ecosystems can be restored in ways that help reduce risk and improve resilience. Economies can be
enhanced by guiding smart development and investments to reduce damages from natural disasters. In
light of these combined benefits, natural infrastructure is a win-win-win approach for risk reduction and
improved resilience for communities and nature.

Unfortunately, the biggest barrier to change when it comes to managing risk, is that the market tends to
only see value in gray infrastructure. Existing financial, legislative and cultural norms often favor man-
made barriers over natural defenses (e.g. oyster reefs, floodplains, coastal wetlands, etc.) and so natural
infrastructure rarely enters the conversation. This talk aims session will examine planning and
restoration efforts and how large-scale restoration projects and programs are engaging national and
international engineering firms to help. It will provide context to participants on the science and
engineering of coastal defenses, what we do and don’t know. Participants will also receive guidance on
sources of information that help make the case to decision makers for nature-based approaches and
eco-engineering options.

Contact Information: Jeff DeQuattro, Director of Restoration for The Nature Conservancy’s Gulf of Mexico Program, 56 Saint
Joseph Street, Suite 1600, Mobile, Alabama 36602, Phone: 251.433.1150 x 102, Email: jdequattro@tnc.org
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SCHOHARIE COUNTY STREAM RESTORATION PROJECT: RESTORING NATURAL
STREAM FUNCTION

Bryan Dick®, Karen Appell’, Richard Hey’
! otic Solutions LLC, Graham, NC, USA
’AECOM, New York, NY, USA
3Streamwise Ltd, Norwich, United Kingdom

In 2011, Hurricane Irene and Tropical Storm Lee, spaced only ten days apart, caused severe flooding
throughout the Northeast, impacting much of the area’s infrastructure and natural waterways. In early
2012, as part of the United States Department of Agriculture Natural Resources Conservation Service
(NRCS) Damage Survey Report process, eight sites were identified in Schoharie County, NY,
encompassing approximately 50,000 linear feet of potential stream restoration. The eight reaches are
located along four streams that were severely impaired due to the significant loss of riparian buffer and
erosion of associated banks and floodplains.

The restoration work is being jointly funded by NRCS and Empire State Development for Schoharie
County. As the selected design consultant, AECOM’s approach to the stream restoration strived to
address the complexity of causes and satisfy multiple goals. The design approach considered both the
overall watershed issues and the individual needs of each reach.

During design development, the causes of impairment were diagnosed and the degradation extent was
quantified. Habitat and biological assessments of the sites were conducted; this information was used
along with land use, topography, drainage networks, soils, and other data to identify watershed issues
that affect and interact with the existing channels. Riparian morphology was evaluated, assessing
microtopography, vegetation composition, vegetation hydroperiods, and woody debris. Sediment
competency and capacity calculations were performed for each stream’s sediment regime. Soil borings
were conducted to determine the structural characteristics of soils. The streams were characterized
based on their geomorphic and hydrologic parameters, serving as the basis for a natural channel design
approach.

H&H modeling was performed to evaluate the watersheds’ conditions. Hydraulic models were used to
help determine the bankfull discharge based on the field-identified bankfull indicators. Peak discharge
rates were modeled and flood stages associated with the different flows were simulated. Potential shear
stresses were established for the design storm conditions.

The design intent was to create a stable channel within the valley, establish bedform diversity, and
provide for in-stream habitat variety. The natural channel design included bioengineered structures to
provide for slope, bank, and channel stabilization, as well as habitat enhancement. The restorations
were designed to reconnect the bankfull channel to active floodplain, protect adjacent structures and
infrastructure, and restore the riparian vegetation lost and/or impaired. This presentation will describe
the fast-paced design completed in less than nine months, as well as showcase the project construction,
expected to be completed in 2014.

Contact Information: Bryan M. Dick, PE, PH, Lotic Solutions LLC, 720 Thompson Rd, Graham, NC 27253, USA,
Phone: 864-506-1465 Email: bryand@Iloticsolutions.com
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ASSESSING ECOSYSTEM FUNCTIONAL EQUIVALENCE BETWEEN CONSTUCTED
AND NATURAL OYSTER REEFS WITH STABLE ISOTOPES

Kevin S. Dillon and Mark S. Peterson
University of Southern Mississippi, Gulf Coast Research Lab, Ocean Springs, MS, USA

Two year experiments were conducted in three Mississippi Sound tributaries (Bayou Cumbest, Crooked
Bayou, and North Rigolets) to compare the faunal colonization of constructed Crassostrea virginica
oyster reefs with the faunal assemblage at natural reefs. Stable isotope values (**C and *°N) of all fauna
from paired artificial and natural reefs were measured every 6 months to determine if these reef types
are equivalent in terms of ecosystem function from a food web perspective. Results from the first
winter sampling showed that constructed reefs had a more diverse assemblage than natural reefs within
5 months with a higher proportion of various crabs and amphipods at all three sites. Organisms that
were common to natural and constructed reefs (oyster seedlings and spat, barnacles, polychaetes, and
mud crabs) had similar *C and °N isotopic values between reef types. The trend of greater diversity at
the constructed reefs continued throughout all sampling times with the highest diversities observed
during the spring samplings. During the first spring (2007), top predator fishes were only captured at
the Bayou Cumbest (most inland) site with Hypleurochilus mutlifilis (Featherduster Blenny) and
Ctenogobius boleosoma (Darter Goby) having the highest del N values (10 and 12 per mil, respectively)
at the natural site and O. beta (Gulf Toadfish; >N = 10 per mil) at the constructed site. The highest °N
values at the other sites during the first spring were barnacles and chironomid larvae (**N = 8 to 9 per
mil), Myrophis punctatus (Speckled Worm Eel) (>N = 9 per mil), and Eunicidae polychaetes (*°N = 10 to
11 per mil). After 1.5 years (2007 winter), adult oysters were found at the constructed sites and all
oyster age classes continued to show nearly identical *C and N values between paired natural and
constructed reefs. During this winter sampling, barnacle and polychaetes (Eunicidae and Pilargiidae)
occupied the highest trophic level (°N = 8 to 11 per mi). The final spring sampling (2008) had the highest
diversity of fauna during the experiments. High trophic level fish were again primarily found in Bayou
Cumbest with the highest diversity and N values at the constructed reef where Gulf toadfish, G. bosc
(Naked goby), and G. strumosis (Skilletfish) had del **N values of 10.7 to 11.5 per mil whereas the only
fish at the natural site was Darter Goby with a del N value of 9.6 per mil. Aside from these fishes, the
faunal assemblage and isotopic values