




NAME: _____________________
Final Exercise - Land-Sea Interactions - Spring 2007

PLEASE NOTE: THIS FINAL EXERCISE MUST BE SUBMITTED BY EMAIL BY THE END OF OUR EXAM DAY (Thursday May 8).  If you would like to write out your work, you can also submit a hard copy (by sliding it under my office door).
The overall goal of this exercise is to have you use some of the knowledge you have gained over the course of this class to construct a rough sediment budget for the Pamlico-Albemarle Dispersal System (PADS).  Along the way, you will make some calculations and provide some insights.  I recommend using Excel and emailing me your spreadsheet.
PLEASE TYPE UP YOUR RESPONSES IN COMPLETE SENTENCES AND SHOW YOUR WORK FOR THE CALCULATIONS (e.g., in an EXCEL sheet or by writing it out) SO I CAN PROVIDE PARTIAL CREDIT!!!

Shown below is a box model which illustrates the potential flow and storage of water, sediment or solutes through the PADS (from mountains to sea).  Although complicated, even this model ignores some sources and sinks (e.g., the other drainage areas).  Note, the magnitude of arrows must balance.  As you can see, there are numerous sites for addition, storage and transfer of materials.  Also realize that the nature of these processes has changed with time.  A simplified box model and sediment budget will be explored here.  
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The box model above can simplified, if we make some basic assumptions.  Below draw a box model for the PADS in which each of the fluvial systems is represented by a box.  Draw arrows for sediment input (from erosion), storage and transfer (through discharge) to the appropriate sounds.  Also, pretend that there is no exchange between the Albemarle and Pamlico sounds or with the Atlantic Ocean and Core Sound.  Make sure you label the rivers and sounds and leave space for labeling the sediment fluxes.
1) Draw below or on a separate piece of paper the simplified box model for sediment erosion, storage and transfer in the PADS as described above:
Understanding Sediment Discharge by the Tar River
2) The NAWQA study of the Albemarle-Pamlico drainage basin provided estimates of land-use cover for the major drainage basins of the system.  Simmons (1993) in his report titled “Sediment characteristics of NC streams, 1970-1979” provides yield estimates for different land-use types.  Finally, Wells and Kim (1989) give drainage basin and sound information in Tables 2&3.  Using data from these papers/reports (i.e., land-use %, yield estimates for land-use types, and the area of the drainage basin), calculate the sediment load for the entire Tar River basin. Hint: for each land-use type, multiply the total drainage area by % cover of the 4-5 basic land-use types by the yield for that land-use type.  Then, sum the loads from all land-use types.
3) Give a brief explanation (in complete sentences) of why different yields are estimated for different land-use types.  Feel free to use the textbooks or papers as references.
4) Wells and Kim (1989) in Table 3 using data from Giese et al. (1979) give an estimate for river sediment discharge for the Tar River.  (Note, this should be similar to that which you calculated for the Tar in Exercise 3.)  How does the calculated load from #2 above compare with that reported by Wells and Kim (1989) and/or from your rating-curve estimates from 1960-1964?  Estimate the percent difference (don’t just say bigger or smaller).  Why are they (or would you expect them to be) different?  Provide an explanation in a few complete sentences.
5) As we have learned in a few papers (e.g., Meade, 1991), the sediment load in rivers of North America has changed dramatically over the last few centuries.  What has caused sediment load changes in North American rivers over the last few centuries?  Would you expect a change to have occurred in the Tar?  Provide an explanation/discussion in a few complete sentences.

6) In an effort to estimate the load of the Tar River before human impacts, calculate the load for the Tar River assuming all of the drainage area is composed of forest (and has an associated yield).  How does this value (percentage wise) compare with that of #2 and #4?  What does this suggest about how humans have affected the landscape?
Creating a Simplified Sediment Budget/Box Model for the PADS
Sediment budgets (which are essentially box models) are useful for evaluating how a system functions (e.g., if sediments are stored/exported and sources/sinks are appropriately accounted for).

7) Using information listed in Table 3 of Wells and Kim (1989) and information contained in the Phillips’ 1991 and 1992 papers we read for class, label the sediment transfer (horizontal arrows) and sediment erosion and storage arrows in the simplified box model draw in #1.  Note, you will need to assume an SDR and back-calculate the total erosion and storage for each river.
8) Now, assuming an accumulation rate of 2.5 mm/y over the APES as suggested by several radionuclide analyses of muddy sites, estimate the amount of sediment being stored annually in the Albemarle and Pamlico sounds and add these values to the box model above.  Note, you will need to estimate a dry sediment bulk density and use the areas to calculate the mass storage in each basin.
9) Assuming the simplified model above reasonably represents the behavior of sediment exchange in the system, what does it suggest?   
10)  Do you think this model is reasonable, why or why not?  What/where do you think are the greatest errors in the model?

