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Public Safety Considerations  
 

  The US Army Corps of Engineers (USACE) considers its levee 
vegetation management standards critical to flood risk reduction, 
project performance and reliability, and most importantly, life safety. 

 

 Levees must be properly operated and maintained to reduce flood 
damage risk to communities living and working behind these levees. 

 

 Inspections are conducted to determine whether levees are being 
properly operated and maintained. 

 

 USACE standards are meant to provide guidance for the best 
possible functioning levee. 

 

 Levees that meet these standards are eligible for Federal assistance 
under PL 84-99. This program is voluntary. 

2 



BUILDING STRONG® 

Levees and Risk 
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Presenter
Presentation Notes
Though initial research on impacts of vegetation on levees resulted in additional valuable information, the total impact of vegetation, such as large trees, on levees continues to be extremely complex, highly variable, and unquantifiable. USACE remains confident that a well-constructed levee with well-maintained grass cover represents the optimal goal for reducing the uncertainty of the performance of levee systems. This better ensures long-term reliability throughout the project life. Although the results of this initial research do not warrant a change to the USACE national vegetation management standard, USACE will use the results to inform its decision making for trees on levees in the USACE levee safety program, such as with prioritizing deficiencies. 
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History of the USACE Standard 
 1971 – ETL 1110-2-113, requires engineering judgment, but 

prohibits vegetation on levee, or within 10 feet of landside toe. 
 

 1972 – EM 1110-2-301, adds that the structure must be vegetation-
free and root-free (this would require a significant vegetation free 
zone (VFZ)). Dry-side planting berm allowed. 
 

 1993 – EM 1110-2-301, in addition to prior  requirements, introduces 
explicit VFZ (15-foot minimum on both Land and River side). 
 

 1995 – Seattle District Variance Established 
 

 2000 – EM 1110-2-301, update, no change to VFZ 
 

 2009 – ETL 1110-2-571, clarification, no change to VFZ 
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USACE National Vegetation 
Standard 

ETL 1110-2-571 Vegetation-free Zone for Basic Levee Section 

Presenter
Presentation Notes
This ETL is an update to the EM 1110-2-301 – Guide to landscape planting and vegetation management at floodwalls, levees, and embankment dams. It will expire 10 April 2014.
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Seattle District Variance 1995 
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Presenter
Presentation Notes
Developed in concert with several agencies including WDFW. 
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USACE Initiatives 
 The USACE is in the midst of three major actions related 

to the issue of vegetation management on levees: 
 

► The first is ongoing research by the U.S. Army Engineer Research and 
Development Center (ERDC) on the effects of woody vegetation on 
levees. 
 

► The second is a revised system-wide improvement framework policy 
(SWIF). This policy provides committed levee sponsors an opportunity to 
implement a comprehensive interagency approach to identify solutions 
that optimizes resources, prioritizes improvements, and corrective 
actions based on risk.  
 

► The third action is the revised draft vegetation variance request policy 
guidance, which outlines the process by which a levee sponsor may 
request a variance to its current vegetation standards. The revised 
document was posted in the Federal Register for a 60 day public 
comment period in February 2012 which ended April 2012.  
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Ongoing Research 
 

  ERDC conducted a two-year, $1.34 million research (Phase 
1) effort to better understand some of these complex 
vegetation issues. The research included a global literature 
review, site characterizations and assessments, field data 
collection (root mapping, root strength and soil properties) and 
numerical model development. Specifically, the research team 
modified a root pull-out apparatus to measure root strength 
and applied non-intrusive methods to map tree roots. The 
team also modified or developed two-dimensional and three-
dimensional computer models to help quantitatively define 
tree root impacts on levee slope stability and seepage. 
 

 Additional (Phase 2) research is being scoped and will 
continue. 
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Presenter
Presentation Notes
 Results: • Initial research has advanced our knowledge and understanding of some aspects of this complex issue. • The presence of trees on a levee increases the uncertainty associated with levee integrity and performance. • ERDC researchers considered the effects of trees at various locations on levees and found that a tree may either increase or decrease the factor of safety; at some locations where a tree was found to increase the factor of safety under one set of conditions, that same tree was found to decrease the factor of safety when other likely conditions were considered. • ERDC researchers have determined that because of the many variables, including climate, moisture, soil types, tree species and levee designs, the full impacts of trees on levees may never be fully quantifiable. 
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SWIF Policy 
 USACE is committed to reducing risk to life safety by working with sponsors 

and stakeholders toward long-term, sustainable solutions to complex flood 
risk management challenges. 
 

 USACE supports a “fix-the-worst-first” systems approach to flood risk 
management infrastructure to reduce risk to life safety, the economy, Tribes 
and the environment. 
 

 USACE safety programs provide the foundation to make sure flood risk 
management decisions and activities are applied consistently for the benefit 
of all.  
 

 Reducing flood risk is a shared responsibility with multiple federal, state, 
and local government agencies.  

 

 Under the Levee Safety Program, consistent implementation of standards is 
emphasized.  
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Presenter
Presentation Notes
USACE is committed to reducing risk to life safety by working with sponsors and stakeholders toward long-term, sustainable solutions to complex flood risk management challenges. • USACE supports a “fix-the-worst-first” systems approach to flood risk management infrastructure to reduce risk to life safety, the economy, Tribes and the environment. • USACE safety programs provide the foundation to make sure flood risk management decisions and activities are applied consistently for the benefit of all. • Reducing flood risk is a shared responsibility with multiple federal, state, and local government agencies. • Under the Levee Safety Program, consistent implementation of standards is emphasized. 
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Policy Guidance Letter (PGL) 
 USACE issued draft policy about how a levee sponsor may request a 

vegetation variance from the existing USACE vegetation standard. 
 

 USACE posted its draft vegetation variance request policy in the Federal 
Register (FR) for public comment in February 2010, with the comment 
period ending 26 April 2010. 

 

 Following comment review, USACE determined additional overlap with 
existing authorities and a need to further coordinate with resource agencies 
at the national level, and delayed issuing the updated policy pending further 
review.  
 

 A revised draft vegetation variance request policy was posted in February 
2012 in the FR for a public comments. The revision reflects review and 
consideration of public comments; coordination with resource agencies at 
the national level; and synchronization with agency-wide approaches and 
policies implemented since the previous  
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Presenter
Presentation Notes
 In August 2009, USACE began revising its existing vegetation variance request process, issued in 2001, to reflect changes in the organization and to foster greater consistency. The main revisions included, • Variance requests will be considered on an individual levee system basis to account for site-specific levee and natural resource conditions. • Variance requests must meet specific technical requirements. • A technical review requirement and final approval by USACE Headquarters to ensure national consistency in approaches and decision-making. • A corresponding vegetation management plan is required to ensure that vegetation retained on a levee will not increase risk over time from lack of attention. • Environmental compliance responsibilities were clarified to promote effective collaboration with federal and state natural resource agencies and Tribes.  The revised draft policy reflects review and consideration of public comments; coordination with resource agencies at the national level; and synchronization with agency-wide approaches and policies implemented since the previous vegetation variance request policy issued in 2001. The key revisions between the 2010 draft and the current draft include clarification of responsibilities during the request process; clarification of technical requirements so the likelihood of obtaining an approved vegetation variance is identified early in the process; incorporation of language to ensure resource agencies and Tribal Nations are engaged throughout the process; and description of the overlap with the System-wide Improvement Framework policy. 
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Vegetation Impacts 
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 Operational Impacts of Vegetation 
► inspection 
► maintenance 
► safety 
► flood monitoring 
► flood fighting  
► emergency repair 

 
 

 Functional Impacts of Vegetation 
► Tree overthrow (wind or undercutting) 
► Piping/Seepage 
► Scour 
► Slope stability 
► Soil Density (organic matter) 
► Conveyance 
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Functional Impacts 

 The impacts of vegetation on the function of a levee 
depend on species, age, health, location, soil type, 
geometry and river characteristics. 
 

 Vegetation has variable properties over time. 
 

 Roots can lose more than 1/3 of their diameter under dry 
conditions as they elongate, setting up possibility of 
piping. Coder, K.D. 1998. Tree Root Growth Control Series. 
 

 Root tip pressure varies from 130-215 psi. 
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Reduced Seepage 
Path 
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Windthrow Pullout 
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Overthrow 
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Eccentric Loading 
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River Undercutting 
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River Undercutting 
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River Undercutting 
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Localized Scour 
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Localized Scour 
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Seepage 
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Danube Dike 1988  

Piping/Seepage 



BUILDING STRONG® 

Piping 
 

25 



BUILDING STRONG® 

Seepage/Stability 
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Example Section w/ Veg 
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Example Section 
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Landside Planting Berm, shown in red, landward of the prism. Such a Berm 
may be approved at the discretion of the USACE district, and does not 
require a variance. The example shown here assumes a basic levee, with 
no appurtenant structures. 
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Questions? 
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