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Stakeholder-informed scenarios to investigate the impact of land use/land change on
nutrients, sediment and runoff in the Shenandoah National Park, Virginia 3 3
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The Chesapeake Bay total maximum daily load (TMDL) was issued in 2010. The TMDL
specifies that all pollution control measures needed to meet nutrient and sediment target
load reductions are to be implemented by 2025. Under the TMDL, jurisdictions are
expected to develop watershed implementation plans (WIPs) that are the roadmap for
how they will achieve the Bay TMDL allocations.

Study Area The ~17900 km? area includes parts of four physiographic provinces in

Virginia, West Virginia and Maryland. The dominant LULC is forest (> 55%) followed by
agricultural and urban LULC. The area includes portions of four major Chesapeake Bay

tributaries: James, Potomac, Rappahannock and York Rivers.
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Coupled LULC-Watershed Modeling
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Discussion and Conclusions
 Overall, TP and runoff experienced the greatest increase and decrease, respectively.

* In full study area, TSS and runoff volume increased in all the LULC change scenarios; TP
always decreased, while TN either increased In some but decreased In others.

* Increases In the area of Grasses produced the greatest increase in TP load, while loss of Forest
Increased TN, TP and runoff volume.

* The greater the proportion of Developed or smaller proportion of the Forest in the 2011
scenario, the more the runoff production sensitivity to additional LULC change.

 The results of the RT scenario were not substantially different from the stakeholder-informed
scenarios, iImplying the usefulness of such a LULC trend analysis for the study area in the
absence of resources to engage stakeholders’ opinions.

* The LULC change scenario with ad-hoc planning and high population growth resulted in the
largest increase In runoff volume, while the scenario with ad-hoc planning and low
population growth showed the largest increase in the modeled pollutants.

« Political will plays a more critical role than population growth rate in watershed management.

Implications for the Chesapeake Bay TMDL.: Under the LULC change scenarios
Investigated here, less effort is required to achieve TP TMDL but more for TSS. Required
efforts to meet TN TMDL might either increase or decrease.

Primary Objective

To study the impact of LULC change on nutrients, sediment and runoff
volume In areas surrounding Shenandoah National Park in Virginia.

Specific Questions
1. Are TN, TP, TSS or runoff (water quality constituents) sensitive to
alternative future LULC change scenarios?
2. Are changes in water quality constituents spatio-temporally uniform?
3. How does LULC change affect ongoing watershed protection efforts
(Chesapeake Bay TMDL and watershed implementation plans)?

Relative Change Maps (2061 vs. 2011)

Future Direction

v Considering changes in the unit area loads of the LULCs over time;

v Considering changes in BMPs and nonpoint sources over time;

v Exploring the impact of LULC change on the required BMPs to meet water quality goals;
v' Studying other constituents (e.g., carbon and bacteria);

v Coupled LULC-climate change model to better project future changes.
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