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Multi-use management in the Atchafalaya River Basin:
SI Research at the confluence of public policy and ecosystem science
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jurisdiction, and consideration of the broader impacts of decisions, both spatially and temporally, ' e ST

allow for operation of the system. and reports) and navigation (lockage events at Old River and Bayou Sorrel locks). We also
developed a new model of total potential denitrification for the southern portion of the ARB. The
denitrification model is based on published denitrification rates for three habitat types (Scaroni et al.
2011), the distribution of those habitats in the ARB (National Wetlands Inventory), the area of each
habitat inundated at different river stages (Natural Resources Inventory and Assessment System), |
average water temperatures, and annual hydrographs (USGS). We aggregated all data to annual
statistics to match the majority of data available. Linear (R Statistical Environment) and nonlinear
(TableCurve2D) regression was used to determine the relationship between mean annual
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that makes for good resource management decisions. These principles have guided our work in H
the Atchafalaya River Basin (ARB). The ARB in Louisiana is the largest distributary of the \
Mississippi River and the principal floodway of the Mississippi River & Tributaries Project. It
provides many ecosystem services valued in the billions of dollars annually but is in a state of
ecological decline due to large-scale and local water management problems. Attempts to address
t these ecological issues are hampered by stakeholder conflicts and a management framework that
has not allowed for meaningful local involvement in decisions. Our focus is twofold: 1) identify
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ol | |t ’ M | m H z We found significant (or marginally significant) linear and nonlinear relationships between
| \H tl | L,'{ ] @ ecosystem services and discharge for 11 of the 20 ecosystem services datasets. Crawfish and
ool Yj ¥ NP o L | 1 . = | shad fisheries, for instance, are maximized by lower annual discharges compared to blue catfish,
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, N crayfish fisheries and navigation (Fig. 3). Other services exhibit trade-offs in which flows that
The Social Component of Problems W%},E 4k - e - ¥ T
| maximize some services may diminish others. While there are many complexities not considered Iin
The Louisiana Department of Natural Resources — Atchafalaya Basin Program’s decision process S East and West | our models (e.g., lag effects, other flow variables), our work can serve as a frame for viewing
was overhauled in 2008 to reflect a policy shift from a focus on recreation to multi-use water Legend = | inherent management difficulties in the ARB and can be used as initial flow-ecology hypotheses for

resources management. The new process espouses adaptive management principles through an
Annual Plan process, establishes a firm commitment to scientific fact-finding, and increases local
stakeholder involvement through public hearings where stakeholders can propose water

management projects. Project proposals are developed by a Technical Advisory Group (TAG) and
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[‘a further work in adaptive management and environmental flows.
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2 . Figure 3. Relationship between ecosystem services (scaled to between -1 and 1) and
discharge, illustrating potential complementary relationships among services. The

scaling process preserves the relative width of peaks and the true position along the x-
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Research and Promotion Board Technical Advisory Group The Atchafalaya River Basin (ARB) in southern Louisianaisa |/
- Dept. Natural Resources - U.S. Fish and Wildlife Service vast and complex system. It is tasked with protecting major cities
- Dept. Environmental Quality - U.S. Geological Survey from flooding while providing a throughway for shipping to the g
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- Dept. Transportation and Development - Department of Environmental Quality a decline in some ecosystem services due to past management Y IJ8J —Juv. Oyster Density
- Dept. Ag. and Forestry - Department of Agriculture and Forestry decisi d i | 3 —Crawfish/License
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However, support for this approach is waning as intra-stakeholder conflicts continue and mistrust | & ’ P SmmesortDischargs 6 x1000)
of decisions increases despite general agreement among stakeholders on the ARB’s ecological = —— — —— .
problems and a desire to solve them. Stakeholders cite a lack of involvement in the decision References
. . . . . |
process and a backdoor inclusion of their ideas, an assertion supported by the clear lack of : _ _ _ — .
stakeholder representation in the TAG or RPB. The public hearings are more a forum for Alford, J. B., & Walker, M. R. (2011). Managing the flood pulse for optimal fisheries production in
- | posturing and divisive behavior than a meaningful, collaborative environment. Our work the Atg:hafalaya River Basin, LO_UISIana (USA). River Resear_ch and App_||c?a_1t|or_13 -
hetween stakeholders and decisionmakers. In one instance, consensus was being sought from the among three habitat types of a large river floodplain: Atchatalaya River Basin, Louisiana.

same group that proposed the project in the first place! Hydrobiologia, 658(1), 17-25

A new approach to stakeholder involvement in the decision process is needed to address the
social components of problems in the ARB; one that allows for continuous collaboration between
local stakeholders and decisionmakers when developing water management projects. Such an
approach is necessary to reduce conflict, promote trust, and ensure the long-term integrity of an
Important ecosystem.
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