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    Abstract

Increased sediment yields associated with land disturbances pose a serious threat to Caribbean coral reefs due to their sensitivity to terrigenous sediment inputs. On St. John in the US Virgin Islands, unpaved roads are responsible for increasing sediment delivery rates into coastal waters by up to nine times above background (undisturbed watershed conditions). Hence, there is a need to implement and test cost-effective erosion mitigation strategies to protect these ecosystems. The objectives of this study were to (1) design and implement a simple unpaved road erosion control strategy, (2) collect empirical data to test the effectiveness of this mitigation strategy in reducing erosion, and (3) compare the empirical data to predictions based on a locally derived empirical model and the US Forest Service's X-Drain model. The erosion-control design consisted of five cemented cross drains that directed runoff into a paved ditch and onto a rip-rap protected outlet. Sediment production rates were measured with a sediment trap during the pretreatment (July of 1998 to November of 1999) and posttreatment (September of 2003 to September of 2005) periods. The mean posttreatment sediment production rate was 7.4 kg mm−1 (414 lb in−1) of rainfall, or 30% of the mean pretreatment rate (24.3 kg mm−1 [1,360 lb in−1]). Reductions in sediment yield rates were not influenced by differences in precipitation patterns, as the lower posttreatment rates were associated with slightly higher rainfall intensities than during the pretreatment period. This study showed that the establishment of five cemented cross drains and a paved ditch resulted in a 70% reduction of sediment yields rates, and this is attributed to three factors: (1) the protective cover provided by the new paved surfaces, (2) a decrease in runoff erosive energy over the road surface, and (3) the development of a coarse-textured, and thus more resistant, road tread surface. The locally developed road erosion model and the X-Drain model underestimated mean erosion during the pretreatment period by 40% and 19%, respectively. In contrast, observed posttreatment rates were within 3% to 6% of those predicted by both models. The results of this study have stimulated the application of similar erosion control methods in other parts of St. John and should encourage widespread road mitigation throughout the rest of the US Virgin Islands and the Caribbean wherever the application of more costly alternatives are not economically feasible or desirable.


	© 2012 by the Soil and Water Conservation Society




  


  
  



  
      
  
  
    
  
      
  
    This article requires a subscription to view the full text. If you have a subscription you may use the login form below to view the article. Access to this article can also be purchased.
  




  


  
  



  
      
  
  
    
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Soil and Water Conservation: 67 (2)]

  
  
      
      
          Journal of Soil and Water Conservation      
      
        	Vol. 67, Issue 2 March/April 2012 


      
      
        		Table of Contents
	About the Cover
	Index by author
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word on Journal of Soil and Water Conservation.
NOTE: We only request your email address so that the person you are recommending the page to knows that you wanted them to see it, and that it is not junk mail. We do not capture any email address.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Effectiveness of drainage improvements in reducing sediment production rates from an unpaved road



  Message Subject 
 (Your Name) has sent you a message from Journal of Soil and Water Conservation



  Message Body 
 (Your Name) thought you would like to see the Journal of Soil and Water Conservation web site.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.



  Math question *
 3 + 5 =  
Solve this simple math problem and enter the result. E.g. for 1+3, enter 4.









  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
  
  
      Effectiveness of drainage improvements in reducing sediment production rates from an unpaved road
  
    	C.E. Ramos-Scharrón

  
    	Journal of Soil and Water Conservation Mar 2012, 67 (2) 87-100; DOI: 10.2489/jswc.67.2.87 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
      
  
  
     Request Permissions  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
  
  
      Effectiveness of drainage improvements in reducing sediment production rates from an unpaved road
  
    	C.E. Ramos-Scharrón

  
    	Journal of Soil and Water Conservation Mar 2012, 67 (2) 87-100; DOI: 10.2489/jswc.67.2.87 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article
	Info & Metrics
	References
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles
	No related articles found.



	Google Scholar




 Cited By...
	No citing articles found.



	Google Scholar



 More in this TOC Section
	
  
  
  
  
      Eco-hydrological functioning of multi-aged dryland afforestation systems  
  
  
  
  




	
  
  
  
  
      Critical shear stress variability in claypan soils with depth  
  
  
  
  




	
  
  
  
  
      The influence of prairie strips sown in midwestern corn and soybean fields on sediment discharge throughout the year  
  
  
  
  






Show more Research Section

 Similar Articles






  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
        Content

    
  
  
    	Current Issue
	Early Online
	Archive
	Subject Collections

  


  
  



  

  
    
  
        Info For

    
  
  
    	Authors
	Reviewers
	Subscribers
	Advertisers

  


  
  



  

  
    
  
        Customer Service

    
  
  
    	Subscriptions
	Permissions and Reprints
	Terms of Use
	Privacy

  


  
  



  

  
    
  
        SWCS

    
  
  
    	Membership
	Publications
	Meetings and Events
	Conservation Career Center

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    [image: ]  


  
  



  
      
  
  
    
  
      
  
    © 2024 Soil and Water Conservation Society

  




  


  
  



  



    

  


  


  

  
    
  
      







  