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• Definition   
• Purpose   
• Authority   
• Policy/Procedures   
• Information/Data Sources & Tools  
• Evaluation and Documentation 
• Mitigation   
• Examples 

Presenter
Presentation Notes
Thanks Mathew.  And thank you all for attending today during the middle of the busy summer season and the height of summer vacation time.  Lister here are some of the topics we will be covering today with respect to Floodplain and Riparian Area Special Environmental Concerns.  We have a lot to cover in the next hour, so let’s get going.
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Floodplain 
Management 

Riparian Area 

Presenter
Presentation Notes
During the previous webinar in June, Mathew and Rich Vaugn stepped through the CPA-52, including sections G and J on Page 3 where you document the benchmark conditions and the effects of alternatives on the special environmental concerns.

Today, we will focus on two of the Special Environmental Concerns on that page, Floodplain Management and Riparian Areas.  By the end of today’s session, we hope that you will have a better understanding of what the two concerns are, and how they can be addressed when undertaking an Environmental Evaluation.
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Presenter
Presentation Notes
Let’s start by asking the question: “What are floodplains and riparian areas?”  I’ll define these more formally later based upon law, regulations, and NRCS policy, but first let’s start with just looking at where you find these two environmental concerns.

These areas are essentially the bottomland and vegetated ecosystem near a water body.  If there is a blue feature on the USGS topo map, especially if it is surrounded by green as shown on the map here, then you probably have a floodplain and riparian area.  These areas characteristically 
have a high water table, 
are subject to periodic flooding, and 
are influence by the adjacent water body. 

The reason we can readily analyze these two landscape elements at the same time is that they are usually—but not always—coincident, pertaining to essentially the same part of the landscape. 
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Presenter
Presentation Notes
A floodplain, as I suspect you all know, is the area next to a waterbody that is flooded at times, usually after intense or long rainstorms, or during snowmelt runoff.  
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Floodplain Cross Section 
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From Stream Corridor Restoration: Principles, Processes, and Practices, 1998 (NEH-653). 

Presenter
Presentation Notes
Floodplains are the low and relatively flat areas adjoining inland and coastal waters including flood-prone areas of offshore islands.  Note that there are many modifiers for the term floodplain, with topographic and hydrologic floodplains shown here.  You may also hear these respectively called the hydraulic floodplain and geomorphic floodplain.  By the way, the cartoon cross-section representation shown here is from the Stream Corridor Restoration Handbook-NEH-653, as cited below the figure.  NEH-653 is a good source of information for many of the topics that Rich and I are covering today, so consider adding it as a tool to your toolbox, if you haven’t done so already.
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Presenter
Presentation Notes
Like floodplains, riparian areas are the lands that occur along streams, rivers, lakes, estuaries, and other water bodies. These areas are normally distinctly different from the surrounding lands because of unique soil and vegetation characteristics, and they may be identified by distinctive vegetative communities that are reflective of soil conditions normally wetter than adjacent soils.  

Although riparian areas constitute only a fraction of the total land area, usually less than 5%, they are generally more productive in terms of plant and animal species, diversity, and biomass.  Riparian areas are used by over 70 percent of all terrestrial wildlife species during some part of their life cycle.  Riparian areas also provide benefits of
water quality improvement
stream shading
flood attenuation
shoreline stabilization, and
ground water exchange.
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Riparian areas are not a separate land use, but may exist within 
all land covers and uses, such as cropland, hayland, pastureland, 
rangeland, and forest land. [GM 190 Part 411.3 (B)] 

Presenter
Presentation Notes
Woody and herbaceous riparian vegetation occurring along the edges of streams, rivers, and lakes are visually dominant in many landscapes.  Where undisturbed, riparian areas normally include the entire floodplain and may include some higher terrace levels.  For those of you out in the arid and semi-arid western US, riparian areas are often seen as “ribbons of green” in an otherwise yellow-brown landscape.  One other thing to note is that riparian areas may exist within all land covers and uses.  Riparian areas are NOT a separate land use type.
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Riparian Area Cross Section 
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Relationship Between Wetlands, Uplands, Riparian Areas, and the Stream Channel (EPA, 2005). 

Presenter
Presentation Notes
Here is a cartoon cross section of a riparian area, similar to the one for floodplain several slide ago.  We see the general relationship between wetlands, uplands, the riparian area, and a stream channel.  Wetlands are often incorporated into riparian areas.  Although shown here as district dividing lines, the boundaries between riparian areas, wetlands, and uplands are often indistinct or fuzzy.  
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Presenter
Presentation Notes
Now that we have a general overview of floodplains and riparian areas, lets move on and discuss how these important areas of the landscape are addressed by our NRCS policies.  To do that, let’s review some concepts that Mathew presented at the February Environmental Compliance webinar where he showed you this pyramid.  

Environmental compliance deals with laws, regulations, policy, and agency guidance. 

Laws are the authority for the regulation, upon which policy is built.  Laws are passed by the legislative body, in our case, Congress.  

The powers of the President and the executive branch are limited to those granted by Congress.  However, the President can implement certain aspects of laws through Executive Orders, and EOs can be considered authorities similar to laws.

Regulations are rules that are promulgated by federal agencies in order to carry-out the laws passed by Congress.  After being finalized, regulations are published in the Code of Federal Regulations or CFR.

What should guide your actions at the field level is usually agency policy.  This is internal policy that NRCS generates, often based on regulations in the CFR.  Policy is what is in the NRCS General Manual. 

Finally, the agency guidance, in our case, Bulletins, Instructions, Handbooks, and other items that we follow every day, are based on NRCS policy and can be used to help us implement our actions.




NRCS Environmental Evaluation Series 11 

Riparian/Floodplain Laws, 
Regulations, Policy, and Guidance 

Floodplain
Management

Riparian
Areas

Executive Order 11988:
Floodplain Management

7 CFR § 650.25
Flood-Plain Management

General Manual
GM 190

Part 410, Subpart B
Section 410.25

General Manual
GM 190, Part 411

NPPH
NECH

FM: Section 610.29
RA: Section 610.33

Presenter
Presentation Notes
Here’s the pyramid again with the NRCS related items filled in for floodplain management and riparian areas.  At the field level, you mostly will be relying upon the General Manual, the Environmental Compliance Handbook, and the National Planning Procedures Handbook.  However, let me provide a little background information for you by starting down in the bottom part of the pyramid with Executive Order 11988.
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Executive Order 11988: 
Floodplain Management 

• Acquiring, managing, and 
disposing of Federal lands, and 
facilities 

• Providing Federally undertaken, 
financed, or assisted construction 
and improvements 

• Conducting Federal activities and 
programs affecting land use, 
including but not limited to water 
and related land resources 
planning, regulating, and 
licensing activities. 
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Applies when agency is: 
• Reduce the risk of flood loss,  
• To minimize the impact of floods 

on human safety, health, and 
welfare, and to restore and  

• Preserve the natural and 
beneficial values served by flood 
plains. 

Agency shall take action to:   

Presenter
Presentation Notes
Executive Order 11988 was signed in 1977 by President Jimmy Carter.  EO 11988 requires federal agencies: 
to avoid—to the extent possible—the long and short-term adverse impacts associated with the occupancy and modification of floodplains and 
to avoid direct and indirect support of floodplain development wherever there is a practicable alternative. 	
The key idea here is “avoidance,” for which Rich will show examples later in this presentation.

As shown on the left, to meet the objectives of this Executive Order, Federal agencies are to: 
take action to reduce the risk of flood loss, 
to minimize the impact of floods on human safety, health, and welfare, and 
to restore and preserve the natural and beneficial values served by floodplains.
Note how this last bullet point identifying “natural and beneficial values” sounds a whole lot the values, functions, and benefits provided by riparian areas.

When does all of this apply?  Under three different situations, as shown on the right.  The bottom two where Federal finances are provided or Federal activities are conducted are the major areas of application of the EO by the NRCS.
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Riparian/Floodplain Laws, 
Regulations, Policy, and Guidance 

Floodplain
Management

Riparian
Areas

Executive Order 11988:
Floodplain Management

7 CFR § 650.25
Flood-Plain Management

General Manual
GM 190

Part 410, Subpart B
Section 410.25

General Manual
GM 190, Part 411

NPPH
NECH

FM: Section 610.29
RA: Section 610.33

Presenter
Presentation Notes
Now let’s move up to the policy level.  I’m skipping the regulations level because the verbiage in the Code of Federal Regulations for Floodplain Management is essentially 100 percent incorporated into policy in the NRCS General Manual—shown at level 3 in the pyramid.  

When you look at the right side of the pyramid, you see there is no law or regulation specifying riparian area management.  The importance of wetlands was realized in the 1970s, which resulted in a national-level regulatory system for their protection.  It was not until the 1990s, however, that riparian areas began to receive legal recognition as places requiring special attention.  During the past couple of decades, a patchwork of federal, state, and local laws and programs has developed that, directly and indirectly, begins to acknowledge the importance of riparian areas and to require or encourage special management to restore or protect their essential functions.  

The bottom line is that, unlike wetlands, riparian area protection is not provided by Federal Law, nor by regulation.  At the NRCS, riparian area policy is our means of helping to preserve and protect these areas.
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NRCS Policy (General Manual) 

… to conserve, preserve, and 
restore existing natural and 
beneficial values in base flood 
plains as part of technical and 
financial assistance in the 
programs it administers.  
 
 

… to guide NRCS personnel in 
providing assistance on lands that 
include riparian areas.  NRCS 
assistance helps land users make 
sound resource management 
decisions.  NRCS must strive to 
provide the best alternatives for 
the proper use and management 
of these important natural 
resources. 
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Floodplain Management Riparian Area Management 
GM 190 Part 410, Subpart B Section 410.25 (B) GM 190, Part 411.0 

Presenter
Presentation Notes
What is the overarching purpose that NRCS is to achieve in Floodplain Management and Riparian Area Management.

For floodplains, NRCS is to provide leadership and takes action, where practicable, to conserve, preserve, and restore existing natural and beneficial values in base flood plains.  I’ll discuss what a base floodplain is in the next slide.  Once again, note the statement to “conserve, preserve, and restore existing natural and beneficial values”, which is basically the same statement from the Executive Order. 

As you see on the right, Riparian Management Policy is to guide NRCS personnel in providing assistance on lands that include riparian areas.  NRCS assistance is to help land users make sound resource management decisions.  Also, NRCS must strive to provide the best alternatives for the proper use and management of riparian area resources.
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NRCS Definitions 

Base Floodplain: Areas with a 1 
percent chance of being flooded in 
any given year, also referred to as the 
1 percent exceedance probability or 
the 100-year return interval. 
Critical Action Floodplain: is defined 
as the 500-year floodplain (the 0.2-
percent chance floodplain) where 
there is the presence of a facility, 
such as a school, hospital, nursing 
home, utility, or a facility producing 
volatile, toxic, or water-reactive 
materials. 

Riparian Areas: Riparian areas are 
ecotones that occur along 
watercourses or water bodies.  They 
are distinctly different from the 
surrounding lands because of unique 
soil and vegetation characteristics 
that are strongly influenced by free 
or unbound water in the soil.  
Riparian ecotones occupy the 
transitional area between the 
terrestrial and aquatic ecosystems.  
Typical examples would include 
perennial and intermittent 
streambanks, floodplains, and lake 
shores.  
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Floodplains Riparian Areas 
GM 190 Part 410, Subpart B Section 410.25 GM 190, Part 411.1 (A) 

Presenter
Presentation Notes
Definitions are important.  You can read through these, but let me note a couple of important points.

The Base Floodplain consists of those areas with a 1 percent chance of being flooded in any given year.  This is also referred to as the 1 percent exceedance probability or the 100-year return interval floodplain.  This criterion is from the Floodplain Management Executive Order.  As you probably know, a 100-year floodplain is usually a place you don’t want to build your house, or other vulnerable facilities.

The Critical Action Floodplain is defined as the 500-year floodplain, or the 0.2-percent chance floodplain, where there is the presence of schools, hospitals, or other facilities.

In contrast to these flood-based definitions, riparian areas are defined ecologically as ecotones—transition zones between two ecological communities.  As I showed earlier, riparian areas occur along watercourses or water bodies and occupy the transitional area between the upland terrestrial and aquatic ecosystems.  
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Identifying Floodplains 
GM 190 Part 410.25 

• HUD/FEMA flood insurance maps 
– https://msc.fema.gov 

• Other available maps and information, such as 
NRCS watershed plans and floodplain 
management studies 
– Soil survey interpretations 

• On-site determination of the approximate 
level of the base flood 
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Presenter
Presentation Notes
After the land user decides the type, extent, and location of the intended action for which assistance is sought, the district conservationist needs to determine if the intended action is in the base floodplain. 
Methods for making this determination include:
HUD/FEMA flood insurance maps, which you can go online and get from FEMA at the url listed here, 
Other available maps and information.  Later, Rich will talk about using soil survey interpretations, and
If you have no other information, you can make an on-site determination of the approximate level of the base flood, or have the engineering or water resources staff run a backwater analysis if you have good topographic mapping of the site.


https://msc.fema.gov/
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Indicators of Riparian Areas 
GM 190 Part 411.1 (B) 

• Vegetation 
– Reflect the influence of free or unbound water from an associated 

watercourse or water body 
– Contrasts with terrestrial vegetation 

• Soils 
– Consist of stratified sediments of varying textures 
– Subject to intermittent flooding or fluctuating water tables that may reach the 

surface 

• Water 
– Directly influenced by water from a watercourse or water body 
– Occur along natural watercourses such as perennial or intermittent streams 

and rivers, or adjacent to natural lakes 
– May also occur along manmade watercourses or water bodies such as canals, 

ponds, and reservoirs 
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Presenter
Presentation Notes
For riparian areas, identification is made using several indicators.  Remember, riparian areas are not wetlands, though the may physically incorporate wetlands in places as you saw in the earlier riparian area cartoon cross section.  Similar to wetlands areas, riparian areas can be characterized by their vegetation, soil, and water/hydrologic characteristics.  

Riparian vegetation is special in that it reflects the influence of free or unbound water from an associated watercourse or water body, in contrast to upland terrestrial vegetation.

Soils in natural riparian areas often consist of stratified, stream-deposited, fluvial sediments of varying textures.  They tend to be entisols, or recently formed soils, and may be classified in the fluvent suborder. 

Finally, as I showed earlier, riparian areas are directly influenced by water from a watercourse or water body.




NRCS Environmental Evaluation Series 

Floodplain Management 
GM 190 Part 410.25 (B) 

• Compatible land uses: 
– (i) Agricultural flood plains that have been used for producing food, 

feed, forage, fiber, or oilseed for at least 3 of the 5 years before the 
request for assistance. 

– (ii) Agricultural production in accordance with official state or 
designated area water quality plans. 

• Non-Project Assistance: No technical and financial assistance 
provided these actions are likely to have significant adverse 
effects on existing natural and beneficial values in the base 
floodplain if there are practicable alternatives outside the 
base flood plain. 
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Presenter
Presentation Notes
So, how should floodplain areas and their management be incorporated into NRCS planning?

EO 11988 stipulated that each agency was to issue or amend existing regulation and procedures within one year of signing to comply with the requirements of the Order, which NRCS did by promulgating floodplain management regulations in the CFR and adding new policy in the General Manual.   Shown here are the limits on where the NRCS can and can not provide assistance based upon floodplains.

The top bullet point states where providing technical and financial assistance is compatible with EO 11988.  The idea here is that if the land is already being farmed, then continuing that use is compatible with the EO.  The “food, feed, forage, fiber, or oilseed” qualifier originates in 7 USC § 4201 Farmland Protection and is incorporated into the definition of “prime farmland.”   Similarly, if production is in accordance with the official state or designated area water quality plans, providing assistance is deemed compatible.

On the other hand, NRCS may not provide technical and financial assistance to land users if the results of such assisted actions are likely to have significant adverse effects on existing natural and beneficial values in the base floodplain and if NRCS determines that there are practicable alternatives outside the base floodplain.  Later in the webinar, you’ll see how this concept of relocation from the floodplain can be put into place in devising a project alternative.
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Riparian Area Planning 
GM 190 Part 411.3 

• NRCS will assist the land user to recognize the values and functions of 
riparian areas… 

• Plans that include riparian areas will meet the quality criteria for the soil, 
water, air, plant, and animal resources within the riparian areas.   

• Riparian area management shall be integrated into plans and 
management alternatives developed for the conservation treatment unit 
(CTU).   

• The planner should always consider the water quality and quantity 
benefits, and fish and wildlife benefits provided.  The plans must maintain 
or improve those benefits. 

• If the land user's objectives are in conflict with conservation of the 
riparian area resources, alternatives must be presented that identify ways 
to resolve conflicts. 
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Presenter
Presentation Notes
Similar to the last slide, we ask: How should riparian areas be incorporated into NRCS planning?  This slide provides a summary of the major elements of NRCS Riparian Area Management Policy from the General Manual.  I’ll let you read through these items, and just point out a couple of things.  

In the first bullet point, the “values and functions of riparian areas” are noted.  In EO 11988 and NRCS floodplain policy, it was stated that it is a requirement to “preserve the natural and beneficial values served by floodplains.”  So, although defined differently, these two Special Environmental concerns are treated similarly in many ways.  

Bullet item 4 is very specific and worth noting.  It states that because of a riparian area's unique position near watercourses or water bodies, the planner should always consider water quality, water quantity, and fish and wildlife benefits provided by these areas.  Most important is that plans must maintain or improve these benefits. 

In the final bullet point, we see that alternatives must be presented that identify ways to resolve any conflicts should the land user's objectives be in conflict with conservation of the riparian area resources.  
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Where to Start: 
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Presenter
Presentation Notes
Let me end this section of the webinar with one final piece of advice on where to start when you have questions.  For these two Special Environmental Concerns, and for others that will be discussed in upcoming webinars, you can always begin with the Special Environmental Concerns sheets at the back of the National Planning Procedures Handbook.  These sheets will provide you with a lot of succinctly summarized information on laws, policies, definitions, and examples of SEC issues and their potential solutions. 

If you want a little more information, go to the NRCS eDirectives web page and download the pertinent sections of the General Manual. Riparian Management policy is only a page and Floodplain Management is less than 3 pages—so just a short read.

At this time, let me turn the presentation over to Mathew down in Fort Worth.
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The Floodplain/Riparian Landscape 

21 7/17/2013 

Presenter
Presentation Notes
Floodplains are “landscapes”  They occupy unique landscape positions that, in most cases, can be readily defined.  They have forms and processes that make them distinct from adjacent landscapes.  
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Floodplain/Riparian Landscape 
Form 

• Soils Formed and Maintained by Fluvial 
Processes 

• Include Separate Landscape Elements Which 
are Connected by Hydrology 

• Exist in a Continuum Along Stream Reaches in 
the Watershed Network 

• Connect With Adjacent Landscapes in a 
Predictable Way 
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Presenter
Presentation Notes
Floodplains have soils that are formed and maintained by fluvial processes.  In most cases, these soils are only mapped in floodplains, and are not mapped on uplands.  Floodplains contain unique landscape elements within a large landscape boundary.  Elements may include the active stream channel, natural levees, backswamps, oxbows, splays, side channels, and many others.  Floodplains exist in a continuum along a watershed network, from headwaters to the river outlet.  They connect to adjacent landscapes in a predictable way.  
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Floodplain/Riparian Soils 

• Geomorphic 
Description 
– Floodplain, Terrace 

Backswamp 

• Taxonomy 
– i.e., Fluvic, Aquic 

• Water Features 
– Flooding, Ponding, 

and Groundwater 
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Presenter
Presentation Notes
Where soil mapping exists, it contains valuable information about the nature of floodplain processes.  Common soil database attributes contain information about the Geomorphic description, for instance.  When mapping detail is high, separate floodplain elements are mapped.  It is common to find soils mapped only on terraces, backswamps, and natural levees, for instance.  Information can also be gleaned from the soils Order, Sub-order, Great Group, and Sub-group.  For instance, Entisols are very common on floodplains.  Finally, the Water Features Table, which is readily available through Web Soil Survey gives separate information on flooding, ponding, and groundwater in terms of frequency, duration, and even months of the year when these parameters vary.  




NRCS Environmental Evaluation Series 

Floodplain/Riparian Landscape 
Elements 

Active Channel 

Natural Levee (Riparian?) 

Backswamp 

Upland 

Upland 
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Presenter
Presentation Notes
Separate landscape elements can be identified on this photo of a large floodplain in Montana.  The floodplain/riparian boundary with uplands is readily apparent.  Note the sharp change in vegetation between the Lodgepole Pine and the shrub willow.  In the middle distance, the active channel occupies a relative small portion of the entire landscape.  The lodgepole pines adjacent to the channel are on a natural levee, which is in a predictable location on the outside of a meander bend, where high flood energy with large amounts of suspended sediment deposits this load when the energy is lost with shallow floodplain access.  These areas are somewhat higher than the rest of the floodplain, have the coarsest material, and have a deeper groundwater table because of the lateral effect of the stream channel.  In the foreground is the backswamp, behind the natural levee.  The strong downstream groundwater flow is being used by beavers to form ponds.   The natural levee position adjacent to the channel does not separate it from the floodplain as a separate riparian element.  It and the rest of the land between the uplands is a floodplain/riparian landscape.
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Strahler Stream Order 
Low Order – Riparian 
Landscapes without a Floodplain 

High Order – Riparian 
Landscapes with a Floodplain 
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Presenter
Presentation Notes
Floodplain form and function differ by scale.  One good way to associate floodplains by scale is with the Strahler Stream Order.  Order increases at junctions of two reaches of the same order.   Low order reaches in a watershed may not even have a floodplain, but at some order, floodplains form.  As the orders increase, the floodplain size increases, valley slopes change, soils typically become finer-grained, floodplain landscape elements become more pronounced, flood durations increase, and ecological functions change.  These parameters vary by scale even when the active channel geometries remain the same.  In headwater reaches, the floodplain width may reduce to a narrow band of vegetation immediately adjacent to the channel.  In these reaches, it may be assumed that only a riparian consideration exists.
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Floodplains and  
Other Landscapes 
• Floodplains Transition 

to Other Landscapes 
• The Relationships are 

Unique to the 
Watershed 

• Watersheds are Similar 
within the MLRA 
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Presenter
Presentation Notes
Floodplain landscapes exist in a predictable relationship with adjacent landscapes, but this relationship varies depending on region.  NRCS uses the Major Land Resource Region (MLRA) as a define areas with common climate, geology, land cover, and soils.  The MLRA concept works very well for use in defining the relationships between floodplain and adjacent landscapes.  In Colfax County Iowa, for instance, this large yellow area is floodplain, found in high order stream reaches.  The 1st and 2nd Order headwaters, shown in blue, are not floodplain.  They are headwater wetlands of the SLOPE Hydrogeomorphic class, with strong groundwater inflow, surface saturated soils, organic surfaces, and no defined stream and floodplain geometry.  This relationship is consistently replicated across the entire MLRA.  
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Floodplain/Riparian Hydrology 

• Runoff Hydrographs 
• Frequency and Duration 

of Hydrograph Peaks 
• Sediment and Nutrient 

Cycling 
• Flooding, Ponding, and 

Groundwater 

27 7/17/2013 

 

Presenter
Presentation Notes
The hydrology of floodplains is dominated by the stream hydrograph.  The numerical data represented by this graph is used to determine probabilities, frequencies, and durations of flow.  Flows are measured in terms of water, but the water contains sediment, nutrients, compounds, and aquatic organisms.  Many complex relationships can be defined using stream flow, but it is helpful to simplify.  Stream hydrographs provide floodplains with dynamic flooding, residual ponding, and groundwater.  Stream flow data can be used to quantify these 3 parameters.
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Floodplain/Riparian Hydrology 

Flooding and Ponding Interpretations in Web Soil Survey 

Inundation (Flooding) 

Ponding 
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Presenter
Presentation Notes
There are distinct differences between dynamic flooding and residual ponding.  First of all these 2 regimes are associated with floodplain landscape elements.  Flooding only exists as long as the flood hydrograph is at high stage.  After the hydrograph recedes, depressional areas within the floodplain which have been filled by the flood peak may have long term ponding for days or weeks afterward.  Floodplains that have very short flood durations may still have long term ponding.  In floodplains with detailed soil mapping, these separate landscape elements and regimes have distinct soil map units, with associated flooding and ponding information in the Water Features table.  
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Technical Definitions  
• Base Floodplain: 100 – year floodplain 

– 1% chance of inundation in a given year 
– Provided in FEMA flood insurance maps 

• Floodplain soils have Flooding Frequency Interpretations in the 
Water Features Report in Web Soil Survey 
– “Very Frequent”: 50% chance in all months 
– “Frequent”: 50% chance in any year (2-yr. return period) 
– “Occasional”: 5% to 50% chance in any year (2-20 year 

return period) 
– “Rare”: 1% to 5% chance in any year (20-100 yr. return 

period) 
– “Very Rare”: < 1% chance in any year (500-yr. floodplains) 
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Presenter
Presentation Notes
Now, we need to apply the previous concepts to our planning and environmental evaluation responsibilities.  The language in Executive Order 11988 is heavily weighted to the concept of the “100-yr. floodplain, which has a 1% chance probability of flooding in any given year.  This is a strict definition based on hydraulics and hydrology, which is a surrogate for the area where floodplain ecological processes occur.  Our new Floodplain Management guidesheet provides information on the use of soils information to help us with determining the floodplain landscape boundary.  Floodplain soils have flood frequency information associated with them, which corresponds to the 100-yr. return period definition.  However, soils information also contains information that can be applied to the full range of ecological processes.
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Floodplain Hydrology Studies 
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• FEMA Flood Zones 
• Watershed Studies 

Presenter
Presentation Notes
The floodplain landscape defined as a 100-yr flood elevation (or other hydrologic definition) can only be delineated with a hydraulic analysis.  Most of our floodplain areas do not have such analyses available.  Regardless of how the extent is defined, it’s definition is based on the objective criteria of the 100-yr. peak flood elevation.
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What’s not in the Technical 
Definition 

• Groundwater 
– Many floodplains have low frequency of inundation but 

have high groundwater tables 
• Ponding 

– Many floodplain backswamps have infrequent flood 
access, but are annually ponded from upland runoff 

• Duration of Inundation 
– Definition only addresses flood frequency, not duration 

• These regimes are in the Riparian Area, even though they’re 
not in the 100-year floodplain 
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Presenter
Presentation Notes
Also, the strict definition of floodplains based on 100-yr. return period flood elevation does not include other hydrologic processes that are very important in floodplain function.  Many floodplains are very wet because of a high groundwater table supported by stream flows much lower than the 100-yr. floodplain.  In these cases, the extent of floodplain hydrology may be very large, while the extent of 100-yr. inundatation may be very small.  Some floodplains have large backswamp areas which seldom if ever see stream flooding, but are still inundated from on-site or upland runoff.  And finally, the duration of any 100-yr. flood event may be very short or very long.  The frequency definition applies equally to floodplains inundated for a few hours to those inundated for several weeks.  The presence of groundwater and ponding puts these non-100-yr. flooded areas into the Riparian Zone.  
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Example - Ninnescah River, Reno Co., KS 
“Kansa” Soil Series 
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• Long-Term High Groundwater 
• Infrequent Flooding 
• Extent of Groundwater Saturation Much Greater 

than 100-yr. Inundation Area 
• Small 100-yr. Floodplain, Large Riparian Zone 

Presenter
Presentation Notes
The Ninnescah River in Reno County, Kansas is a good example if a floodplain with very wet conditions provided by groundwater.  The current flow in the channel is much less than the 100-yr. peak discharge, but the stream water surface supports a high groundwater table.  This water table is shallow across this extensive floodplain.  However, the area inundated during the 100-yr. peak discharge event is limited.  
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Elk Creek Floodplain – Jackson County, Kansas 
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• Blue – “Occasional”:  2-20 yr. return period 
• Olive – “Rare”: 20-100 yr. return period 
• PL-566 Flood Control has decreased flood frequency 
• No Remaining Riparian Zone  

Presenter
Presentation Notes
This example shows the use of Web Soil Information to define our floodplain landscape.  The soils along Elk Creek in Jackson County Kansas have flood frequencies ranging from “occasional”, shown in blue to “rare”, in olive.  The definition of “rare”, again, is a peak flow return period of 20 – 100 years.  So the boundaries of the olive soil map units constitute the boundary of the floodplain.  Past these boundaries, there are no remaining Riparian areas.
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Web Soil Survey  
Water Features Report 
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Presenter
Presentation Notes
Further information for the area in the previous slide was extracted with the Water Features Report.  The Kennebec soil map unit represents the area shown in blue.  The soil has a water table from 3.3 to 3.7 feet from February to May.  It has no ponding interpretation, so it probably does not occupy a backswamp position.  The flooding duration is very brief, and the frequency is occasional.  
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Dealing with Impacts 
(a) Avoiding the impact altogether by not taking a 

certain action or parts of an action.  
(b) Minimizing impacts by limiting the degree or 

magnitude of the action and its implementation.  
(c) Rectifying the impact by repairing, rehabilitating, 

or restoring the affected environment.  
(d) Reducing or eliminating the impact over time by 

preservation and maintenance operations during 
the life of the action.  

(e) Compensating for the impact by replacing or 
providing substitute resources or environments.  
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Presenter
Presentation Notes
Our policy provides options with dealing with impacts to floodplains, expresses as avoidance, minimization, rectifying, reducing, or compensation.  An impact is any activity that may reduce floodplain ecological function.  Increase in flooding is but one of many potential impacts.  



NRCS Environmental Evaluation Series 

• Cycling of Sediment, Nutrients, and 
Compounds 

• Maintain Floodplain Landforms 
• Maintain On-Site Hydrology 
• Fish and Wildlife Habitat 
• Dynamic Floodwater Storage 
• Aquifer Recharge 
• Many, Many Others 

Impacts Reduce Floodplain/Riparian 
Ecosystem Services 
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Presenter
Presentation Notes
The ecosystem services provided by an individual floodplain vary.  Most floodplains, however provide this partial list of benefits.  They cycle nutrients and compounds, and sediment.  De-nitrification, capturing and cycling phosphorous, breakdown of pesticides, and maintenance of healthy sediment transport are included in this function.  The sediment cycling process is critical to maintaining floodplain landforms.  Ecologically valuable backswamps and oxbow lakes, for instance, are a product of high energy, rare flood events that form, and maintain these features.  Plant communities and habitats depend on the groundwater, ponding, and inundation regimes found in floodplains.  To the extent that lateral connectivity is maintained between the channel and floodplain, dynamic floodwater storage benefits are realized.  This is a benefit to humans who see less downstream flood damage.  Many communities rely on floodplain aquifers for municipal and irrigation water, and the recharge of these aquifers depends on the hydrologic functions of floodplains.  
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• Breaks in Hydrologic Connectivity 
– Dikes, Levees, Dams, Diversions 

• Change in Hydrologic Regime 
– Increase in Flood Elevation 
– Decrease in Flood Elevation 
– Change in Duration and Frequency of 

Inundation, Ponding, or Groundwater 
• Loss of Floodplain/Riparian Habitats 

– Change in Land Use 
– Loss of Landscape Elements 

 

Impacts to Floodplain/Riparian Areas 
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Presenter
Presentation Notes
It may be helpful to separate impacts into floodplains into these categories.  Breaks in hydrologic connectivity are those that reduce the connection of water between a stream and associated floodplain.  Dikes and levees along a given floodplain reach are obvious breaks.  However, water diversions far upstream can eliminated the peak discharge needed for flood events.  Dams and weirs break the longitudinal connectivity that maintains sediment transport.  They also prevent movement of aquatic organisms that may need to move both up and downstream.

Changes in hydrologic regime in terms of groundwater, ponding, and flooding may result from breaks in connectivity, but they can also occur due to onsite activities.  Filling depressions, drainage ditches, and groundwater withdrawals are examples.  And finally, management changes that simple remove vegetation can cause significant changes in function alone.  For instance, streambank stability is degraded with the removal of vegetation.  Floodplain forests have a strong effect of surface roughness that attenuates flood discharges downstream.  
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Management Impacts 
Decrease 

Vegetative Functions 
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Presenter
Presentation Notes
In this case, the removal of the riparian vegetation in the foreground has allowed bank erosion and lateral channel migration.  This is an example of an impact of on-site management to the adjacent channel-floodplain system.
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Longitudinal 

Lateral 

Hydrologic Impacts Reduce or 
Increase Connectivity 
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Presenter
Presentation Notes
Hydrologic impacts, on the other hand, are those that decrease lateral and longitudinal connectivity.  These impacts may result from on-site or off-site activities.   
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Examples 

7/17/2013 40 

Presenter
Presentation Notes
For the final part of our presentation, Rich an I will go through several examples so you can see how to address these two Special Environmental Concerns and fill in the CPA-52 for them. I’ll start with a riparian area example.  
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Riparian Area Example 
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Smith Ranch 

Presenter
Presentation Notes
Here we see the imaginary Smith Ranch along the Smith River near Smithfield, Wyoming.  You can undoubtedly see the problem of bank erosion, and the loss of land from Mr. Smith’s pasture.  There is a very long story and history here as to how this condition came about, but grazing is one very significant factor.  Mr. Smith came in to the office and said he needs help solving his problem.
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CPA-52, Page 1 

7/17/2013 42 

Bill Smith, Jr. 

Prevent pasture land loss due to erosion; 
improve pasture  management 

Control bank 
erosion, reduce 
pollutant loading 
to stream 

Smith Ranch, Tract # 123, Field 3 

Plan #1, 2013 

Continue grazing operations  
with no bank re-vegetation 

0.06 ac/year 
330 t/year (calculated) 

Bank erosion 

EQIP 

125 t/year of fine 
sediment (calculated) 

Stream sediment 

Pasture loss due to 
erosion will continue at 
0.06 ac/year 
330 t/year (calculated) 

Fine sediment 
production will 
continue at 125 t/year 
(calculated) 

Presenter
Presentation Notes
Once you do some investigation and learn more, you can fill out the CPA-52, page 1 in abbreviated form shown here.  So, let’s fill in the form.

[Go through form, step by step.]

E. Need for action is step 1 of the planning process. Control bank erosion, reduce pollutant loading to stream.

D is step 2 of the planning process. Prevent pasture land loss due to erosion; improve pasture management

For planning steps 3 and 4, we inventory the resources and analyze resource data.  Discuss how this was done.

After we’ve inventoried or resources and analyzed our resource data, so now let’s go on to Planning Step 5 of formulating alternatives.  Here I show the no-action alternative, in which Mr. Smith would take no action.  What about other alternatives?
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Plan 
• Establish permanent vegetation on bank  

– Critical Area Planting (CPS 342) 
• Fencing to keep cattle off banks 

– Fence (CPS 382) 
• Off-stream watering tanks 

– Watering Facility (CPS 614) 
– Pipeline (CPS 516) 
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Presenter
Presentation Notes
The objective of the plan proposed here is to go from the condition shown on the left to the one shown on the right.  I’m going to present just one alternative, but we could come up with several others.  Our plan involves planting deep-rooting plants such as willows and dogwoods along the bank, constructing a fence to keep the cows out of the near-stream riparian area, and providing off-stream watering facilities to get the cows to more evenly use the pasture.  Here I show the main conservation practice standards that will be used, though there may be a few others that could be incorporated into this type of plan. 
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Plan 
Fence 
Pipeline 
Tank 

Presenter
Presentation Notes
Here is the concept for our plan, with fence, which is located at least 35 feet from the stream, and three water tanks in different parts of the pasture.  
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CPA-52, Page 1 

7/17/2013 45 

Bill Smith, Jr. 

Prevent pasture land loss due to erosion ; 
improve pasture  management 

Control bank 
erosion, reduce 
pollutant loading 
to stream 

Smith Ranch, Tract # 123, Field 3 

Plan #1, 2013 

Continue grazing operations  
with no bank modifications 

CPS 382 (fence), CPS 342 
(planting),  CPS 614 (tanks), 
CPS 516 (pipeline) 

0.06 ac/year 
330 t/year (calculated) 

Bank erosion Pasture loss due to 
erosion will continue at 
0.06 ac/year 
330 t/year (calculated) 

Fine sediment 
production will 
continue at 125 t/year 
(calculated) 

Pasture loss reduced to 
natural rate (estimated 
at 0.006 ac/year 
33 t/year (calculated) 

Fine sediment 
production reduced to  
12.5 t/year (calculated) 

EQIP 

125 t/year of fine 
sediment (calculated) 

Stream sediment 

Presenter
Presentation Notes
Back to our CPA-52, let fill in more of the blanks for alternative evaluation.

For our two resource concerns, we put in our alternative and conduct a re-analysis to determine effects.

Before we head on to page 3, let’s go fill out the Riparian Evaluation Guide Sheet.
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Riparian Area 
Guide Sheet 
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Bill Smith, Jr. 

Smith Ranch, Tract # 123, Field 3 

Plan #1, 2013 
EQIP 

1) Resource management system is planned to a) reduce pasture erosion, b) reduce 
fine sediment load into trout stream, and c) provide T/A wildlife habitat through 
plantings used to stabilize banks.   Consistent with the Smith Fork watershed plan. 

2) Cattle fenced at least 35 feet from stream to provide riparian buffer and wildlife 
corridor improvement.  Limit nutrients/pathogens to stream 

Presenter
Presentation Notes
Let’s put in our producer information.  This is for alternative 1.

Next, go through and answer each of the three questions.

Finally, put in notes as to how this was done.
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CPA-52 Page 3 
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1.2 ac (½ mile) PFC 
Nonfunctional 
riparian area 

PFC Functional-at-
Risk, Trend Upward 

No change, remains 
PFC Nonfunctional 

Presenter
Presentation Notes
Let’s now go to page 3 of the CPA-52 and fill that in. 
 
I’m using the Proper Functioning Condition method to asses riparian condition because it is widely use in the western U.S.  You might want to consider using SVAP or other assessment tools, including specific tools developed in your state.  Use what’s best in your situation.  

Under our alternative, we take our condition to Functional-at-Risk, Trend Upward.  Our site is still at risk from a big flood until our vegetation takes hold, which may take 5 years.  But an improving riparian area condition has been kick-started.

With that, let me turn it back over to Rich. 
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Animal Waste Structure Example 

Large Earthen 
Animal Waste 
Storage Structure 
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Presenter
Presentation Notes
In this example, a large earthen animal waste storage structure is proposed in this floodplain, which is defined by soil map units.  
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Animal Waste Structure Impacts 

• Increase in Flood Water Surface Profile 
• Loss of Wildlife Habitat due to Land Use 

Change 
• Change in Sediment/Nutrient Cycling 
• Modification to Floodplain Landscape 

Maintenance Processes 
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Presenter
Presentation Notes
The bulk of the structure will significantly reduce the floodplain cross-section, which can increase the 100-yr. flood elevation.  It also has the potential to interrupt the processes maintaining the natural levee and backswamp sediment dynamics, and can create local scour around the structure.  
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Move Away 
from 
Floodplain 
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Animal Waste Structure: Avoid Impacts 

Presenter
Presentation Notes
Avoidance of any impact can be accomplished by moving the proposed structure out of the floodplain.  In many cases, this alternative may be prohibitively expensive, or not feasible from a technical standpoint.
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Small Footprint 
Concrete 
Animal Waste  
Structure 

Animal Waste Structure: Minimize Impacts 

Presenter
Presentation Notes
If avoidance is not feasible, the next step is to look for ways to Minimize the impact.  The size of earthen waste storage structures is a function not only of the actual waste produced by the operation, but also of the bulk of earthen embankments needed for containment.  Furthermore, most of the needed storage volume is required to capture precipitation falling on the pond surface.  These factors can be greatly reduced with a vertical walled concrete Waste Storage structure.  The reduction of floodplain cross-section is significantly reduced, and this alternative can be considered as one that minimizes the impacts. 
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Large Earthen 
Animal Waste 
Storage Structure Apply Wetland Restoration 

To Backswamp Area 
• Gain Flood Storage 
• Replace Wildlife Habitat 
• Enhance Floodplain Landform 

Function 

Animal Waste Structure: Compensate Impacts 

Presenter
Presentation Notes
Compensating for impacts means determining means to replace the functions lost with the same functions elsewhere.  Ideally, the compensation is as close to the loss as possible.  In this case, the project site is on the same reach as a backswamp area.  The backswamp is degraded by sediment infilling, and loss of plant community.  Removal of the sediment down to the original A soil horizon, and re-vegetating to the original native plant community can compensate for both the hydrologic and management impacts of the project.  The backswamp is a wetland area, and the use of the Wetland Restoration conservation practice standard is appropriate.  
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CPA-52 Page 3 
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Locate Str. Outside 
of floodplain 

Compensate 
w/wetland rest. 

Presenter
Presentation Notes
For this scenario, alternatives for avoidance and compenstion are presented on page 3 of the CPA-52 form.  Locating the structure outside the floodplain would require no further action, as the impact is eliminated, and there are no other floodplain or riparian area considerations at the upland location.  On the other hand, compensation for the impacts by restoring another part of the floodplain to natural backswamp wetlands requires that the compensation area be evaluated, and that a restoration plan be developed and implemented.  
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Landowner agreed to proceed with  
planning for WSP located outside 
the floodplain. 

Presenter
Presentation Notes
Now, let’s follow the previous scenario using the Evaluation Procedure Guide Sheet for Flooplain Management.  In Step 1, we answer yes to the question “Is the project area in or near a 100-year floodplain?”, and are directed to Step 2.  A yes answer indicates that the planning area is in an agricultural area used for production for at least 3 of the last 5 years.  We are asked to document the agricultural history.  Note that a “No” answer also directs us to Step 3, without the agricultural history documentation requirement.  In step 3 we answer “No” to the question “Is the floodplain agricultural production in accordance with official state or designated area water quality plans?  If such a requirement for nutrient manangement or documentation exist, we are asked to provide information.  In step 4, we answer “Yes” to the question “Over the short or long term, will the proposed action or alternative likely result in an increased flood hazard, incompatible development, or other adverse effect to the existing natural and beneficial values of the floodplain or lands adjacent or downstream.  Our answer is based directly on the potential for increase in flood elevation due to the reduction in flood conveyance capacity, as well as the effects to floodplain sediment cycling processes and conversion of land cover.  In Step 5, we are asked “Is one or more of the alternative methods or locations practical”, and answer “Yes”.  Because the landowner has agreed to relocate the project outside the floodplain, we also answer “Yes” to question 6 – “Will assistance continue to be provided?”
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Stockwater Pond Example 

Pond Site 

Floodplain 
Boundary 
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Presenter
Presentation Notes
In this example, a farm pond for stockwater is proposed on this 3rd order stream reach.  The floodplain landscape is defined by the floodplain soil map units.  
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Impacts 

• Break in Longitudinal Connectivity 
• Loss of Wildlife Habitat due to Change in 

Hydrologic Regime 
• Interruption in Sediment Transport/Cycling 
• Decrease in Flooding/Ponding/Groundwater 

Downstream 
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Presenter
Presentation Notes
Potential impacts include a break in longitudinal connectivity of the flood hydrograph and it’s associated sediment transport, a loss of floodplain wildlife habitat under the pond and embankment and conversion floodplain habitat to deepwater habitat, and a decrease in floodplain hydrologic functions downstream.
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Well 

Tank 
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Pipeline 

Stockwater Pond Example: 
Avoid Impacts 

Presenter
Presentation Notes
Here, we can’t locate the pond to another location, because it will only perform to provide water on this or a similar landscape.  However, there are other alternatives to provide stockwater.  If suitable groundwater is available a well can pump groundwater to a tank.  
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Tank 

Saturated 
Soil Map 
Unit 
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Collector Pipe 

Stockwater Pond Example: 
Avoid Impacts - Spring Development 

(Be careful!) 

Presenter
Presentation Notes
Another alternative is to develop a spring on areas where groundwater is entering the surface by installing a collector and pipeline to a tank.  The map unit in blue is an endosaturated soil with a high water table that could be exploited for water.  However, soil map units with these attributes are very likely to support SLOPE HGM class wetlands, as well as riparian areas.  So this alternative will need to be evaluated for compliance with our riparian or Wetland Protection Policy.  
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Stream Corridor Restoration 
• Livestock Exclusion 
• Streambank Stabilization 
• Wetland Restoration 
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Stockwater Pond Example: 
Compensate Impacts 

Presenter
Presentation Notes
If the floodplain above or below the pond is already impacted – and the ecological functions can be increased, these areas can be used for compensation.  Livestock exclusion, streambank stabilization, or wetland restoration practices can be applied to compensate for the loss of function at the pond site.  
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Move Location to Reduce  
Scope of Impact 
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Stockwater Pond Example: 
Avoid or Minimize Impacts 

Presenter
Presentation Notes
Finally, the size of ponds is dictated not by the volume of water needed for livestock, but by the drainage area at the selected site.  If the water demand can be met at a location with a smaller drainage area, the pond and embankment size can be reduced.  If an adequate drainage area is available at the upper end of the extent of floodplain soil map units, the project can be effectively located outside the floodplain.  There may still be downstream impacts, by these impacts reduce with the reduction in size and drainage area.
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Wetland Enhancement Example 
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Presenter
Presentation Notes
This is a wetland restoration project on a portion of a large floodplain.  It consists of a series of dikes with water control structures.  The intent is to capture floodwater, and store it for long term ponding for waterfowl habitat.  The water control structures are intended to function for managed drawdowns.  
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Impacts 

• Loss of Dynamic Floodwater Storage 
– Increase in 100-yr Floodplain Water Surface 

• Conversion of Inundation to Ponding 
• Loss of Sediment Cycling (Sink) 
• Conversion of Habitat Types 
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Presenter
Presentation Notes
The cross-sectional area occupied by the dikes and stored water takes up a significant part of the floodplain cross-section, and will likely increase the elevation of the 100-year floodplain on this reach.  The floodplain will be converted from a dynamic flooding regime to one where static ponding is more prevalent.  The structures will capture sediment that was formerly cycled through this reach, and will require periodic cleanout.  
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Shallow 
Excavation 

Low Fill 
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Wetland Enhancement Example:  
Avoid / Minimize / Compensate 

Presenter
Presentation Notes
An alternative that provides for replication of the same floodplain landforms that already exist on this reach will avoid, minimize, and compensate for the impacts all in one.  Shallow excavations and fills that allow for dynamic flooding to move sediment and water through the system unimpeded can still provide ponding for waterfowl.  Careful design of elements with flat slopes will create temporal and spatial changes in habitat through the wetland hydroperiod without the need for water control.  
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Summary/Questions? 
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Presenter
Presentation Notes
That’s it for our formal presentation today.  We have had a lot of material to cover in an hour, so certainly have not presented the whole picture.  But we hope you have taken away a good understanding of the significance of the floodplain/riparian area of our landscapes.  Yes, we have policies and laws, and regulations that say what we must or must not do in these areas.  More importantly, we hope you come away with a better understanding of this importance of these areas, and what you at NRCS can do to help conserve, preserve, and restore existing natural and beneficial values of this very special part of the landscape.

With that, we’ll take questions.





NRCS Environmental Evaluation Series 

For Additional information… 

• On Floodplains and Riparian Areas, contact: 

– Richard Weber, richard.weber@ftw.usda.gov 
817/509-3576 

– Craig Goodwin, craig.goodwin@wdc.usda.gov 
202/205-7711 

• On NRCS Environmental Evaluations contact: 

– Andree DuVarney, andree.duvarney@wdc.usda.gov 
703/235-8091 

–  Matthew judy, matthew.judy@ftw.usda.gov 
817/509-3291 
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