U. S. LOTIC WETLAND ECOLOGICAL HEALTH ASSESSMENT
(Derived by the computer from the U. S. Lotic Wetland Inventory Form)
USER MANUAL
(Current as of 5/24/2017)
The user manual is intended to accompany the U. S. Lotic Wetland Ecological Health Assessment Form, which is based on
data contained in the U. S. Lotic Wetland Inventory Form. Another form entitled the U. S. Lentic Wetland Ecological Health
Assessment, with a different set of user guidelines, is available for lentic (still water) wetlands.
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BACKGROUND INFORMATION
Introduction
Public and private land managers are being asked to improve or maintain riparian (lotic) habitat and stream water quality on
lands throughout western North America. Three questions that are generally asked about a wetland site are: 1) What is the
potential of the site (e.g., climax or potential natural community)? 2) What plant communities currently occupy the site? and
3) What is the overall health (condition) of the site? For a lotic (flowing water) site, the first two questions can be answered
by using the Lotic Wetland Inventory Form along with a document such as Classification and Management of Montana’s
Riparian and Wetland Sites (Hansen and others 1995), Classification and Management of USDI Bureau of Land
Management’s Riparian and Wetland Sites in Eastern and Southern Idaho (Hansen and Hall 2002), Classification and
management of upland, riparian, and wetland sites of USDI Bureau of Land Management’s Miles City Field Office, eastern
Montana USA (Hansen and others 2008), or a similar publication written for the region in which you are working.
The U. S. Lotic Wetland Ecological Health Assessment Form is a method for rapidly addressing the third question above:
what is the site’s overall health (condition)? It provides a site rating useful for setting management priorities and stratifying
riparian sites for remedial action or more rigorous analytical attention. It is intended to serve as a first approximation, or
coarse filter, by which to identify lotic wetlands in need of closer attention so that managers can more efficiently concentrate
effort. We use the term riparian health to mean the ability of a riparian reach (including the riparian area and its channel) to
perform certain functions. These functions include sediment trapping, bank building and maintenance, water storage, aquifer
recharge, flow energy dissipation, maintenance of biotic diversity, and primary production. Excellent sources of practical
ideas and tips on good management of these streamside wetland sites are found in Caring for the Green Zone (Adams and
Fitch 1995), Riparian Areas: A User’s Guide to Health (Fitch and Ambrose 2003), and Riparian Health Assessment for
Streams and Small Rivers (Fitch and others 2001).
Lotic (Riparian) Health
As noted above, the health of a lotic site (a wetland, or riparian area, adjacent to flowing water) may be defined as the ability
of that system to perform certain wetland functions. These functions include sediment trapping, bank building and
maintenance, water storage, aquifer recharge, flow energy dissipation, maintenance of biotic diversity, and primary biotic
production. A site’s health rating may also reflect management considerations. For example, although Cirsium arvense
(Canada thistle) or Euphorbia esula (leafy spurge) may help to trap sediment and provide soil-binding properties, other
functions (i.e., productivity and wildlife habitat) will be impaired; and their presence should be a management concern.
No single factor or characteristic of a wetland site can provide a complete picture of either site health or the direction of
trend. The lotic ecological health assessment is based on consideration of physical, hydrologic, and vegetation factors. It
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relies heavily on vegetative characteristics as integrators of factors operating on the landscape. Because they are more visible
than soil or hydrologic characteristics, plants may provide early indications of riparian health as well as successional trend.
These are reflected not only in the types of plants present, but also by the effectiveness with which the vegetation carries out
its wetland functions of stabilizing the soil, trapping sediments, and providing wildlife habitat. Furthermore, the utilization of
certain types of vegetation by animals may indicate the current condition of the wetland and may indicate trend toward or
away from potential natural community (PNC).
In addition to vegetation factors, an analysis of site health and its susceptibility to degradation must also consider physical
factors (soils and hydrology) for both ecologic and management reasons. Changes in soil or hydrologic conditions obviously
affect the function of a wetland ecosystem. Moreover, degradation in physical factors is often (but not always) more difficult
to remedy than vegetative degradation. For example, extensive incisement (down-cutting) of a stream channel may lower the
water table and thus change site potential from a Salix lutea/Carex rostrata (yellow willow/beaked sedge) habitat type to a
Bromus inermis (smooth brome) community type or even to an upland (non-riparian) type. Sites experiencing significant
hydrologic, edaphic (soil), or climatic changes will likely also have new plant community potential.
This assessment method attempts to balance the need for a simple, quick index of health against the reality of an infinite
variety of wetland situations. Although this approach will not always work perfectly, we believe in most cases it will yield a
usefully accurate rating of riparian health. Some more rigorous methods to determine status of a stream’s channel
morphology are Dunne and Leopold (1978), Pfankuch (1975), and Rosgen (1994, 1996, 1998, 2006). These relate their
ratings to degree of channel degradation, but do not integrate other riparian functions into the rating. Other methods are
available for determining condition from perspectives that also include vegetation, such as the USDI Bureau of Land
Management (BLM) proper functioning condition (PFC) methodology (1998).
This assessment procedure has been tested in Montana, Idaho, North Dakota, South Dakota, and other surrounding states and
western Canada since 1992. Some potential uses for this rating are: 1) for stratifying streams or stream reaches by degree of
ecologic dysfunction, 2) for identifying ecologic problems, and 3) when repeated over time, for monitoring to detect
functional change. A less direct, but also important, value of an environmental assessment of this kind is its educational
potential. By getting land managers to focus on individual riparian functions and ecologic processes, they may come to better
understand how the parts work together and are affected by human activities.
This method is not designed for an in-depth and comprehensive analysis of ecologic processes. Such analysis may be
warranted on a site and can be done after this evaluation has identified areas of concern. Nor does this approach yield an
absolute rating to be used in comparison with streams in other areas or of other types. Comparisons using this rating with
streams of different types (Rosgen 1996), different orders (size class), or from outside the immediate locality should be
avoided. Appropriate comparisons using this rating can be made between segments of one stream, between neighboring
streams of similar size and type, and between subsequent assessments of the same site.
A single evaluation provides a rating at only one point in time. Due to the range of variation possible on a riparian site, a
single evaluation cannot define absolute status of site health or reliably indicate trend (whether the site is improving,
degrading, or stable). To monitor trend, ecological health assessments should be repeated in subsequent years during the same
time of year. Evaluation should be conducted when most plants can be identified in the field and when hydrologic conditions
are most nearly normal (e.g., not during peak spring runoff or immediately after a major storm). Management regime should
influence assessment timing. For example, in assessing trend on rotational grazing systems, one should avoid comparing a
rating after a season of use one year to a rating another year after a season of rest.
There are some visible changes to riparian area health, which we have no simple way to measure. An obvious and commonly
encountered example is excess entrained sediment. This may indicate serious degradation, but we leave it out of the
assessment due to difficulty in knowing how much is normal. Instead, we address on-site causes of sediment production: bare
ground, banks with poor root mass protection, and human-caused structural damage to the banks. Another potentially serious
degrading factor for which we have no simple measurement yet is de-watering of the system by irrigation diversion/pumping
and by upper drainage retention dams.

Manual current as of 5/24/2017

2!

Check www.ecologicalsolutionsgroup.com for latest dataset and manual

DATA FORM ITEMS
Record ID No. This is the unique identifier allocated to each polygon. This number will be assigned in the office when the
form is entered into the database.
Administrative Data
A1. Agency or organization collecting the data.
A2. Funding Agency/Organization.
A3a. BLM (Bureau of Land Management) State Office.
A3b. BLM Field Office/Field Station.
A3c. BLM Office Code (recorded in the office).
A3d. Is the polygon in an active BLM grazing allotment (recorded in the office)?
A3e, f. For BLM polygons, the BLM Office Code, whether the polygon is in an active BLM grazing allotment, and the
Allotment Number is supplied by the BLM. These items are entered into the computer in the office; the computer then
references a master list of Allotment ID’s to complete the remaining Allotment information. Because some polygons
incorporate more than one Allotment, space is provided to enter two sets of Allotment information. The master Allotment list
is periodically updated by the BLM National Applied Resource Sciences Center to make needed corrections.
A4. USDI Fish and Wildlife Service Refuge name.
A5. Indian Reservation name.
A6. USDI National Park Service Park/National Historical Site name.
A7. USFS (Forest Service) National Forest name.
A8. Other location.
A9. Year the field work was done.
A10. Date of field work by day, month, and year.
A11. Names of all field data observers.
NOTE: Information for items A12a-h is found in the office; field evaluators need not complete these items.
A12. The several parts of these items identify various ways in which a data record may represent a resampling of a polygon
that may have been inventoried again at some other time. The data in this record may have been collected on an area that
coincides precisely with an area inventoried at another time and recorded as another record in the database. It may also
represent the resampling of only a part of an area previously sampled. This would include the case where this polygon
overlaps, but does not precisely and entirely coincide with one inventoried at another time. One other case is where more than
one polygon inventoried one year coincides with a single polygon inventoried another year. All of these cases are represented
in the database, and all have some value for monitoring purposes, in that they give some information on how the status on a
site changes over time. This is done in the office with access to the database; field evaluators need not complete these
items.
A12a. Has any part of the area within this polygon been inventoried previously, or subsequently, as represented by any other
data record in the database? Such other records would logically carry different dates.
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A12b. Does the areal extent of this polygon exactly coincide with that of any other inventory represented in the database? In
many cases, subsequent inventories only partially overlap spatially. The purpose of this question is to identify those records
that can be compared as representing exactly the same ground area.
A12c. Does this record represent the latest data recorded for this site (polygon)?
A12d. If A12b is answered Yes, then enter the record ID number(s) of any other previous or subsequent re-inventories
(resampling) of this exact polygon for purposes of cross-reference.
A12e. Enter the years of any records recorded in item A12d as representing other inventories of this exact polygon.
A12f. Even though this polygon is not a re-inventory of the exact same area as any other polygon, does it share at least some
common area with one or more polygons inventoried at another time?
A12g. Enter the years of any other inventories of polygons sharing common ground area with this one.
A12h. If A12f is answered Yes, then enter the record ID number(s) of any other polygon(s) sharing common ground area with
this one.
A13a. Has a management change been implemented on this polygon?
A13b. If A13a is answered Yes, in what year was the management change implemented?
A13c. If A13a is answered Yes, describe the management change implemented.
Location Data
B1. State in which the field work was done (recorded in the office).
B2. County or municipal district in which the field work was done (recorded in the office).
B3. This field for allotment, range, or management unit is intended for entities other than the BLM to use for grouping
polygons by management unit. The BLM management units are grouped using the grazing allotment information in A3
above.
B4a. For lotic polygons the area is usually listed as a stream name, or other local designation that identifies the area where
the inventory is conducted. If possible, use a name that is shown on the 7.5 minute topographic map.
B4a. For lotic polygons the area is usually listed as a stream name, or other local designation that identifies the area where
the inventory is conducted. If possible, use a name that is shown on the 7.5 minute topographic map.
B4b. Record the stream with which the inventoried lotic wetland flows into.
B4c, d. Polygons are grouped together for management purposes. For example, all polygons around Henry’s Lake in the
Idaho Falls Field Office could be identified as Group Name: Idaho Falls Field Office; Group Number: 1 (recorded in the
office).
B5. Polygon number is a sequential identifier of the portion of the area assessed. This is referenced to the map delineations.
Sequences normally progress from upstream to downstream.
B6a. Upper end elevation (feet or meters).
B6b. Lower end elevation (feet or meters).
B7. Stream gradient (percent).
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B8a. Record the latitude and longitude of the polygon, along with the GPS projection and accuracy. Record the degrees,
minutes, and seconds, along with decimal degrees. NOTE: All of North America is latitude = North, and longitude = West.
B8b. Record any comments pertaining to the “other” location.
B9. Identify and record the hydrologic unit code(s) (HUC) associated with the reach of stream contained in the polygon. The
HUC data is obtained from the US Geological Survey (USGS) National Hydrography Dataset (NHD) (USGS 2012). Based
on the finest level of resolution available from the USGS for the stream reach, the levels of HUC information are entered by
the computer onto the form. The USGS has divided the nation into successively smaller hydrologic units, based on drainage
basins and watersheds. These units fit into hierarchical levels, uniquely identified by a pair of digits for each successive level
(i.e., an eight-digit number identifies a drainage at the fourth (subbasin) level; and a twelve digit HUC identifies one at the
sixth (subwatershed) level (Figure 1).
As defined by the USGS (2012), a hydrologic unit is “a drainage area delineated to nest in a multi-level, hierarchical
drainage system. Its boundaries are defined by hydrographic and topographic criteria that delineate an area of land upstream
from a specific point on a river, stream or similar surface waters. A hydrologic unit can accept surface water directly from
upstream drainage areas, and indirectly from associated surface areas such as remnant, non-contributing, and diversions to
form a drainage area with single or multiple outlet points. Hydrologic units are only synonymous with classic watersheds
when their boundaries include all the source area contributing surface water to a single defined outlet point.”
Provision is made on the data form for multiple HUC units, because a polygon may include all, or part, of more than one
HUC unit (especially when finer levels, such as the subwatershed [sixth] level, are identified).
The HUC data provided includes these items:
• HUC identification number to as many digits as have been delineated by USGS, down to the sixth level (12 digits);
• River miles of the stream from this HUC unit that fall within this polygon;
• Percent of the polygon stream reach that is located in this HUC unit (e.g., 100 percent if the entire polygon is all in
one HUC unit;
• Name of the region (first level of the HUC) (and its size in square miles);
• Name of the subregion (second level of the HUC) (and its size in square miles);
• Name of the basin (third level of the HUC) (and its size in square miles);
• Name of the subbasin (fourth level of the HUC) (and its size in square miles);
• Name of the watershed (fifth level of the HUC) (and its size in square miles); and
• Name of the subwatershed (sixth level of the HUC) (and its size in acres).
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Figure 1. Hierarchy for the six nested levels of hydrologic units, as they are successively subdivided, and the numbering
scheme increases by two digits for each level of greater resolution (adapted from the USGS 2012)
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Selected Summary Data
C1. Wetland type is a categorical description of the predominant polygon character. Select from the following list of
categories that may occur within a lotic system the one that best characterizes the majority of the polygon. Observers will
select only one category as representative of the entire polygon. If significant amounts of other categories are present,
indicate this in Vegetation Comments (item D17) or consider dividing the original polygon into two or more polygons.
——————————————————————————————————————————————————
Category Description

——————————————————————————————————————————————————
Perennial Stream. A stream or stretch of stream that flows continuously for most of most years. Perennial streams are generally fed in part
by springs or discharge from groundwater. Perennial streams are distinguished from larger rivers by size. Streams wider than 15 m (50 ft)
are considered rivers for the purpose of this inventory (see below).
Intermittent Stream. A stream or stretch of stream which flows only at certain periods of the year when it receives water from springs,
discharge from groundwater, or melting snow in mountainous areas. These streams generally flow continuously at least one month most
years.
Ephemeral Stream. A stream or stretch of stream that flows in normal water years only in direct response to precipitation. In normal years,
it receives no water from springs and no extended supply from melting snow or other surface source. Ephemeral streams are not in
contact with groundwater and normally do not flow continuously for as long as one month. Not all ephemeral streams support riparian
plant communities.
Subterranean Stream. A stream that flows underground for part of the stream reach. This occurs on systems composed of coarse textured,
porous substrates. Surface flow may disappear and re-emerge farther downstream.
Pooled Channel Stream. An intermittent stream that has significant channel pools after surface flow ceases. Pools are generally at
meander curves and are usually considerably deeper than the rest of the channel bottom. Water sources for the pools may be springs or
contact with subsurface groundwater. This stream type is typical of fine textured sedimentary plains in semi-arid regions where
headwater drainages lack the extended runoff of deep mountain snowpack. This stream type may not be apparent early in the season
when flow is continuous.
River. Rivers are generally larger than streams. They flow year around, in years of normal precipitation and when significant amounts of
water are not being diverted out of them. Those watercourses called rivers on topographic maps and/or those having bankfull channel
widths greater than 15 m (50 ft) will be classified as rivers for the purpose of this inventory.
Beaver Dams. A system that is predominantly characterized by beaver dams that change the character of the system from a regular flowing
channel to a stepped system of ponds where water is spread wide and flow velocity is apparent only at each dam outlet before it enters
the next pond. Water is still flowing through the riparian system.
Wet Meadow. This type of wetland may occur in either running water (lotic) or in still water (lentic) systems. A lotic wet meadow has a
defined channel or flowing surface water nearby, but is typically much wider than the riparian zone associated with the classes described
above. This is often the result of the influence of lateral groundwater not associated with the stream flow. Lotic and lentic wet meadows
may occur in proximity (e.g., when enough groundwater emerges to begin to flow from a mountain meadow, the system goes from lentic
to lotic). Such communities are typically dominated by herbaceous hydrophytic vegetation that requires saturated soils near the surface,
but tolerates no standing water for most of the year. This type of wetland typically occurs as the filled-in basin of old beaver ponds,
lakes, and potholes.
Spring/Seep. Groundwater discharge areas. In general, springs have more flow than seeps. This wetland type may occur in a running water
(lotic) or still water (lentic) system.
Irrigation Canal. Includes all types of canals and ditches associated with irrigation systems.
Other. Describe the water source (e.g., irrigation return flow, industrial discharge, etc.).
Upland. This designation is for those areas which are included in the inventoried polygon, but which do not support functional wetland
vegetation communities. Such areas may be undisturbed inclusions of naturally occurring high ground or such disturbed high ground as
roadways and other elevated sites of human activity.

——————————————————————————————————————————————————
C2. The size (acres/hectares) of polygons large enough to be drawn as enclosed units on 1:20,000 or 1:50,000 scale maps is
determined in the office using a planimeter, dot grid, or GIS. For polygons too small to be accurately drawn as enclosed units
on the maps, and which are represented by line segments on the map along the drainage bottom, polygon size is calculated
using polygon length and average polygon width (items C5 and C7a).
C3a-d. Evaluators may be asked to survey some areas that have not been determined to be wetlands for the purpose of
making such a determination. Other polygons include areas supporting non-wetland vegetation types. A “Yes” answer
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indicates that no part of the polygon keys to a riparian habitat type or community type (HT/CT). Areas classified in item C8
as any vegetation type described in a riparian and/or wetland classification document for the region in which you are working
are counted as functional wetlands. Areas listed as UNCLASSIFIED WETLAND TYPE are also counted as functional
wetlands. Other areas are counted as non-wetlands, or uplands. The functional wetland fraction of the polygon area is listed
in item C3c in acres and as a percentage of the entire polygon area in item C3d.
C4. Some riparian areas do not contain an unvegetated, defined stream channel. In some cases, these polygons are in
ephemeral systems which may flow infrequently, but which do support riparian plant communities. In other cases, these
polygons may be associated with larger river systems that have wide floodplains where polygons may be delineated in areas
not adjacent to the channel.
C5. Channel length—the length of channel contained within or adjacent to the polygon—is measured by scaling from the
map. This data is considered accurate to the nearest 0.16 km (0.1 mi).
C6. In some cases, the polygon record is used to characterize, or represent, a larger portion of a stream system. The length
represented by the polygon is given. For example, a 0.8 km (0.5 mi) polygon may be used to represent 6.4 km (4 mi) of a
stream. In the case, 0.8 km (0.5 mi) is the channel length of the polygon (item C5), and 6.4 km (4 mi) is entered in item C6.
C7a. Record average width of the polygon, which on smaller streams corresponds to the width of the riparian zone. To
determine this width, subtract the width of the non-vegetated stream channel (item F9) from the distance between the two
opposite riparian/upland boundaries. In the case of very wide systems where the polygon inventoried does not extend across
the full width of the riparian zone (e.g., area with riparian vegetation communities lies outside the polygon), record the
average width of the polygon inventoried and make note of the situation in the narrative comments.
C7b. Record the range of width (ft/m), narrowest to widest, of the riparian zone in the polygon.
C8. List the riparian habitat type(s) and/or community type(s) found in the polygon using a manual for identifying types in
the region in which you are working, such as Classification and Management of Montana’s Riparian and Wetland Sites
(Hansen and others 1995), Classification and Management of USDI Bureau of Land Management’s Riparian and Wetland
Sites in Eastern and Southern Idaho (Hansen and Hall 2002), Classification and management of upland, riparian, and
wetland sites of USDI Bureau of Land Management’s Miles City Field Office, eastern Montana USA (Hansen and others
2008), or a similar publication written for the region in which you are working. If the habitat type cannot be determined for a
portion of the polygon, then list the appropriate community type(s) of that portion. If neither the habitat type nor community
type can be determined for any portion of the polygon (or in areas where the habitat and community types have not been
named and described), list the area in question as unclassified wetland type and give the dominant species present. Indicate
with the appropriate abbreviation if these are habitat types (HT), community types (CT), or dominance types (DT), for
example, PSEMEN/CORSTO HT. For each type listed, estimate the percent of the polygon represented. If known, record the
successional stage (i.e., early seral, mid-seral, late seral, and climax), or give other comments about the type. As a minimum,
list all types which cover 5% or more of the polygon. The total must approximate 100%. Slight deviations due to use of class
codes or to omission of types covering less than 5% of the polygon are allowed. NOTE: For any area classified as an
unclassified wetland type, it is important to list any species present which can indicate the wetness or dryness of the site.
NOTE: Open water in the polygon that does not have emergent vegetation, but that is less than 2 m (6.6 ft) deep is counted as
a type called Open Water.
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FACTORS FOR ASSESSING LOTIC WETLAND HEALTH
(Derived by the computer from the U. S. Lotic Wetland Inventory Form)
NOTE: In the following instructions the corresponding Lotic Wetland Inventory Form item numbers (from which the health
is derived) are shown in parentheses. Details of how these source data items are collected are located in the Lotic Wetland
Inventory Form User Guide. For polygons contained in the Lotic Wetland database, all calculations are done by the computer.
Some factors on the evaluation may not apply on all sites. For example, sites without potential for woody species are not
rated for tree and shrub regeneration or utilization.
1. Vegetative Cover of Floodplain and Streambanks (D12). Vegetation cover helps to stabilize banks, control nutrient
cycling, reduce water velocity, provide fish cover and food, trap sediments, reduce erosion, and reduce the rate of evaporation
(Platts and others 1987). On most streams the area of the channel bottom is excluded from the polygon. (NOTE: Although the
whole channel width extends from right bankfull stage to left bankfull stage; we need to include the lower streambanks in all
polygons. Therefore exclude ONLY the relatively flat and lowest area of the channel—the channel bottom.) This allows data
to be collected on the riparian area while excluding the aquatic zone, or open water, of the stream. The aquatic zone is the
area covered by water and lacking persistent emergent vegetation. Persistent emergent vegetation consists of perennial
wetland species that normally remain standing at least until the beginning of next growing season, e.g., Typha species
(cattails), Schoenoplectus species (bulrushes), Carex species (sedges), and other perennial graminoids.
In many systems, large portions of the channel bottom may become exposed due to seasonal irrigation use, hydroelectric
generation, and natural seasonal changes such as are found in many prairie ecosystems. In these cases, especially the prairie
streams, the channel bottom may have varying amounts of herbaceous vegetation, and the channel area is included in the
polygon as area to be inventoried. Typically these are the pooled channel stream type that has scour pools scattered along the
length, interspersed with reaches of grass, bulrush, or sedge-covered channel bottom. If over half (>50%) the channel bottom
area has a canopy cover of persistent vegetation cover (perennial species), taken over the entire length of the polygon as a
whole, then it qualifies for inclusion within the inventoried polygon area. If the you are in doubt whether to include the
channel bottom in the polygon, then leave it out, but be sure to indicate this in the comment section. This is important so that
future assessments of the polygon will be looking at the same area of land.
The evaluator is to estimate the fraction of the polygon covered by plant growth. Vegetation cover is ocularly estimated using
the canopy cover method (Daubenmire 1959). For field determination of vegetative cover related questions (questions D2 to
D14) include all rooted plant material (live or dead). Do not include fallen wood or other plant litter. Do not consider the
polygon area covered by water (such as between emergent plants). NOTE: For field determination of vegetative cover
include all rooted plant material (live or dead). Do not include fallen wood or other plant litter. Do not consider the polygon
area covered by water (such as between emergent plants).
Scoring:
6 = More than 95% of the polygon area is covered by rooted plant material (live or dead).
4 = 85% to 95% of the polygon area is covered by rooted plant material (live or dead).
2 = 75% to 85% of the polygon area is covered by rooted plant material (live or dead).
0 = Less than 75% of the polygon area is covered by rooted plant material (live or dead).
2. Invasive Plant Species (Weeds) (D13c). Invasive plants (weeds) are alien species whose introduction does or is likely to
cause economic or environmental harm. Whether the disturbance that allowed their establishment is natural or human-caused,
weed presence indicates a degrading ecosystem. While some of these species may contribute to some riparian functions, their
negative impacts reduce overall site health. This item assesses the degree and extent to which the site is infested by invasive
plants. The severity of the problem is a function of the density/distribution (pattern of occurrence), as well as canopy cover
(abundance) of the weeds. In determining the health score, all invasive plant species are considered collectively, not
individually. A weed list should be used that is standard for the locality and that indicates which species are being considered.
The site’s health rating on this item combines two factors: weed density/distribution class and total canopy cover. A perfect
score of 6 out of 6 points can only be achieved if the site is weed free. A score of 4 out of the 6 points means the weed
problem is just beginning (i.e., very few weeds and small total canopy cover [less than 1%]). A moderate weed problem gets
2 out of 6 points. It has a moderately dense weed plant distribution (a class between 4 and 7) and moderate total weed canopy
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cover (between 1% and 15%). A site scores 0 points if the density/distribution is in class 8 or higher, or if the total weed
canopy cover is 15% or more.
NOTE: For field determination of vegetative cover include all rooted plant material (live or dead). Do not include fallen
wood or other plant litter. Do not consider the polygon area covered by water (such as between emergent plants).
2a. Total Canopy Cover of Invasive Plant Species (Weeds). From the total percentage of polygon area occupied by the
combined canopy cover of all species of invasive plants.
Scoring:
3 = No invasive plant species (noxious weeds) on the site.
2 = Invasive plants present with total canopy cover less than 1% of the polygon area.
1 = Invasive plants present with total canopy cover between 1% and 15% of the polygon area.
0 = Invasive plants present with total canopy cover more than 15% of the polygon area.
2b. Density/Distribution Pattern of Invasive Plant Species (Weeds). This item rates the polygon for weed plant
density/distribution based on categories illustrated in Item D13 of the Lotic Wetland Inventory.
Scoring:
3 = No invasive plant species (noxious weeds) on the site.
2 = Invasive plants present with density/distribution in categories 1, 2, or 3.
1 = Invasive plants present with density/distribution in categories 4, 5, 6, or 7.
0 = Invasive plants present with density/distribution in categories 8, or higher.
NOTE: Prior to the 2001 season, the health score for weed infestation was assessed from a single numerical value that does
not represent weed canopy cover, but instead represents the fraction of the polygon area on which weeds had a well
established population of individuals (i.e., the area infested).
3. Disturbance-Increaser Undesirable Herbaceous Species (D14b). Areas with historically intense grazing often have
large canopy cover of undesirable herbaceous species, which tend to be less productive and which contribute less to
ecological functions. A large cover of disturbance-increaser undesirable herbaceous species, native or exotic, indicates
displacement from the potential natural community (PNC) and a reduction in upland health. These species generally are less
productive, have shallow roots, and poorly perform most upland functions. They usually result from some disturbance, which
removes more desirable species. Invasive plant species considered in the previous item are not reconsidered.
A list of disturbance-increaser undesirable species that are counted is presented below. Other disturbance-increaser
undesirable species may also be present on a site, but consistency and comparability will be maintained by always counting
the same set of species.
Achillea millefolium (common yarrow)
Artemisia ludoviciana (cudweed sagewort)
Juncus balticus (Baltic rush)
Mentha arvense (field mint)
Potentilla anserina (silverweed)
Thlaspi arvense (field pennycress)

Agropyron repens (quackgrass)
Descurainia sophia (fixweed)
Lepidium perfoliatum (clasping pepperweed)
Plantago major (common plantain)
Sisymbrium species (tumblemustard)
Trifolium species (clover)

Antennaria species (everlasting; pussytoes)
Fragaria virginiana (wild strawberry)
Medicago lupulina (black medick)
Poa pratensis (Kentucky bluegrass)
Taraxacum officinale (common dandelion)
Verbascum thapsus (common mullein)

NOTE: For field determination of vegetative cover include all rooted plant material (live or dead). Do not include fallen
wood or other plant litter. Do not consider the polygon area covered by water (such as between emergent plants).
Scoring:
3 = Less than 5% of the site covered by disturbance-increaser undesirable herbaceous species.
2 = 5% to 25% of the site covered by disturbance-increaser undesirable herbaceous species.
1 = 25% to 50% of the site covered by disturbance-increaser undesirable herbaceous species.
0 = More than 50% of the site covered by disturbance-increaser undesirable herbaceous species.
4. Preferred Tree and Shrub Establishment and/or Regeneration (D3 and D6c). (This item is skipped if the site lacks
potential for trees or shrubs.) Not all riparian areas can support trees and/or shrubs. However, on those sites where such
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species do belong, they play important roles. The root systems of woody species are excellent bank stabilizers, while their
spreading canopies provide protection to soil, water, wildlife, and livestock. Young age classes of woody species are
important for the continued presence of woody communities not only at a given point in time but into the future. Woody
species potential can be determined by using a key to site type (e.g., Hansen and Hall 2002, Hansen and others 1995, 2008).
On severely disturbed sites, the evaluator should seek clues to potential by observing nearby sites with similar landscape
position. (NOTE: Vegetation potential is commonly underestimated on sites with a long history of disturbance.)
The following species are excluded from the evaluation:
• Artemisia cana (silver sagebrush), including subsp. cana and viscidula;
• Artemisia frigida (fringed sagewort);
• Crataegus species (hawthorn);
• Gutierrezia sarothrae (broom snakeweed);
• Opuntia species (prickly pear);
• Rosa species (rose);
• Sarcobatus vermiculatus (greasewood);
• Symphoricarpos species (snowberry);
• Tamarix species (saltcedar; tamarisk);
• Yucca glauca (soapweed); and
• all non-native species (e.g., Elaeagnus angustifolia [Russian olive], Tamarix species [saltcedar; tamarisk], etc.).
These are species that may reflect long-term disturbance on a site, that are generally less palatable to browsers, and that tend
to increase under long-term moderate-to-intense grazing pressure; AND for which there is rarely any problem in maintaining
presence on site. Examples of the latter include Artemisia cana (silver sagebrush) and Sarcobatus vermiculatus (greasewood).
Both are considered climax species in many riparian situations and rarely have any problem maintaining a presence on a site.
Only under extreme long-term grazing pressures will these species be eliminated from a site. On the other hand, Elaeagnus
angustifolia (Russian olive) and Tamarix species (saltcedar; tamarisk) are especially aggressive, undesirable exotic plants.
The main reason for excluding these plants is they are far more abundant on many sites than are species of greater concern
(i.e., Salix species [willows], Cornus sericea [red-osier dogwood], Amelanchier alnifolia [Saskatoon serviceberry], and many
other taller native riparian species), and they may mask the ecological significance of a small amount of a species of greater
concern. FOR EXAMPLE: A polygon may have Symphoricarpos occidentalis (western snowberry) with 30% canopy cover
showing young plants for replacement of older ones, while also having a trace of Salix exigua (sandbar willow) present, but
represented only by older mature individuals. We feel that the failure of the willow to regenerate (even though there is only a
small amount) is very important in the health evaluation, but by including the snowberry and willow together on this
polygon, the condition of the willow would be hidden (overwhelmed by the larger amount of snowberry).
For shrubs in general, seedlings and saplings can be distinguished from mature plants as follows. For those species having a
mature height generally over 1.8 m (6.0 ft), seedlings and saplings are those individuals less than 1.8 m (6.0 ft) tall. For
species normally not exceeding 1.8 m (6.0 ft), seedlings and saplings are those individuals less than 0.45 m (1.5 ft) tall or
which lack reproductive structures and the relative stature to suggest maturity.
The computer evaluates this item on the basis of data recorded on the Lotic Wetland Inventory Form for the fraction of tree
and shrub species cover on the site that is in the young age classes.
Scoring: (If the site has no potential for trees or shrubs [except for the species listed above to be excluded], the
computer automatically replaces both the Actual Score and Possible Score with zero.)
6 = More than 15% of the total canopy cover of preferred trees/shrubs is seedlings and saplings.
4 = 5% to 15% of the total canopy cover of preferred trees/shrubs is seedlings and saplings.
2 = Less than 5% of the total canopy cover of preferred tree/shrubs is seedlings and saplings.
0 = Preferred tree/shrub seedlings or saplings absent.
5a. Browse Utilization of Available Preferred Trees and Shrubs (D5a and D6c). (Skip this item if the site lacks trees or
shrubs; for example, the site is a herbaceous wet meadow or cattail marsh, or all woody plants have already been removed.)
Livestock and/or wildlife browse many riparian woody species. Excessive browsing can eliminate these important plants
from the community and result in their replacement by undesirable invaders. With excessive browsing, the plant loses vigor,
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is prevented from flowering, or is killed. Utilization in small amounts is normal and not a health concern, but concern
increases with greater browse intensity.
The following species are excluded from the evaluation:
• Artemisia cana (silver sagebrush), including subsp. cana and viscidula;
• Artemisia frigida (fringed sagewort);
• Crataegus species (hawthorn);
• Gutierrezia sarothrae (broom snakeweed);
• Opuntia species (prickly pear);
• Rosa species (rose);
• Sarcobatus vermiculatus (greasewood);
• Symphoricarpos species (snowberry);
• Tamarix species (saltcedar; tamarisk);
• Yucca glauca (soapweed); and
• all non-native species (e.g., Elaeagnus angustifolia [Russian olive], Tamarix species [saltcedar; tamarisk], etc.).
These are species that may reflect long-term disturbance on a site, that are generally less palatable to browsers, and that tend
to increase under long-term moderate-to-intense grazing pressure; AND for which there is rarely any problem in maintaining
presence on site. Examples of the latter include Artemisia cana (silver sagebrush) and Sarcobatus vermiculatus (greasewood).
Both are considered climax species in many riparian situations and rarely have any problem maintaining a presence on a site.
Only under extreme long-term grazing pressures will these species be eliminated from a site. On the other hand, Elaeagnus
angustifolia (Russian olive) and Tamarix species (saltcedar; tamarisk) are especially aggressive, undesirable exotic plants.
As discussed above, the main reason for excluding these plants is they are far more abundant on many sites than are species
of greater concern (i.e., Salix species [willows], Cornus sericea [red-osier dogwood], Amelanchier alnifolia [Saskatoon
serviceberry], and many other taller native riparian species), and they may mask the ecological significance of a small
amount of a species of greater concern. FOR EXAMPLE: A polygon may have Symphoricarpos occidentalis (western
snowberry) with 30% canopy cover showing young plants for replacement of older ones, while also having a trace of Salix
exigua (sandbar willow) present, but represented only by older mature individuals. We feel that the failure of the willow to
regenerate (even though there is only a small amount) is very important in the health evaluation, but by including the
snowberry and willow together on this polygon, the condition of the willow would be hidden (overwhelmed by the larger
amount of snowberry).
When estimating degree of utilization, count browsed second year and older leaders on representative plants of woody
species normally browsed by ungulates. Do not count current year’s use, because this would not accurately reflect actual use
when more browsing can occur later in the season. Browsing of second year or older material affects the overall health of the
plant and continual high use will affect the ability of the plant to maintain itself on the site. Determine percentage by
comparing the number of leaders browsed or utilized with the total number of leaders available (those within animal reach)
on a representative sample (at least three plants) of each tree and shrub species present. Do not count utilization on dead
plants, unless it is clear that death resulted from over-grazing. NOTE: If a shrub is entirely mushroom/umbrella shaped by
long term intense browse or rubbing, count browse utilization of it as heavy.
Scoring: (Consider all shrubs within animal reach and seedlings and saplings of tree species. If the site has no potential
for trees or shrubs [except for the species listed above to be excluded], the computer automatically replaces both the
Actual Score and Possible Score with zero.)
3 = None (0% to 5% of available second year and older leaders of preferred species are browsed).
2 = Light (5% to 25% of available second year and older leaders of preferred species are browsed).
1 = Moderate (25% to 50% of available second year and older leaders of preferred species are browsed).
0 = Heavy (More than 50% of available second year and older leaders of preferred species are browsed).
5b. Live Woody Vegetation Removal by Other Than Browsing (D6g). Excessive cutting or removing parts of plants or
whole plants by agents other than browsing animals (e.g., human clearing, cutting, beaver activity, etc.) can result in many of
the same negative effects to the community that are caused by excessive browsing. However, other effects from this kind of
removal are direct and immediate, including reduction of physical community structure and wildlife habitat values. Do not
include natural phenomena such as natural fire, insect infestation, etc. in this evaluation.
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Removal of woody vegetation may occur at once (timber harvest), or it may be cumulative over time (annual firewood
cutting or beaver activity). This question is not so much to assess long term incremental harvest, as it is to assess the extent
that the stand is lacking vegetation that would otherwise be there today. Give credit for re-growth. Consider how much the
removal of a tree many years ago may have now been mitigated with young replacements.
Four non-native species or genera are excluded from consideration because these are aggressive, invasive exotic plants that
should be removed. They are Elaeagnus angustifolia (Russian olive), Rhamnus cathartica (common buckthorn), Caragana
arborescens (common caragana), and Tamarix species (saltcedar; tamarisk).
Determine the extent to which woody vegetation (trees and shrubs) is lacking due to being physically removed (i.e., cut,
mowed, trimmed, logged, cut by beaver, or otherwise cut from their growing position). The actual timeframe is not as
important as the actual ecological effect. Time to recover from this kind of damage can vary widely with site characteristics.
What we really need to measure is the extent today of any damage remaining to the vegetation structure as a result of the
woody removal. We expect that the woody community will recover over time (re-grow), just as an eroding bank will heal
with re-growing root mass. This question simply asks how much woody material is still missing from what should be there?
--as judged by indications, such as stumps and other clues to what was removed. The amount of time since removal doesn't
really matter, if re-growth has been allowed to progress. If 20 years after logging, the site has a stand of sapling spruce trees,
then it should get partial re-growth credit, but not full credit, because the trees still lack most of their potential habitat and
ecological value. (NOTE: In general, the more recent the removal, the more entirely it should be fully counted; and
conversely, the older the removal, the more likely it is to have been mitigated by re-growth.)
This question is really looking at volume (three dimensions) and not canopy cover (two dimensions). For example, if an old
growth spruce tree is removed, a number of new seedlings/saplings may become established and could soon achieve the same
canopy cover as the old tree had. However, the value of the old tree to wildlife and overall habitat values is far greater than
that of the seedling/saplings. It will take a very long time before the seedlings/saplings can grow to replace all the lost habitat
values that were provided by the tall old tree. On the other hand, shrubs, such as willows, grow faster and may replace the
volume of removed plants in a much shorter time. Answer this question by estimating the percent of woody material that is
missing from the site due to having been removed by human action. Select a range category from the choices given that best
represents the percent of missing woody material.
Scoring: (If the site has no trees or shrubs AND no cut plants or stumps of any trees or shrubs [except for the species
listed above to be excluded], replace both Actual Score and Possible Score with NA.)
3 = None (0% to 5% of live woody vegetation expected on the site is lacking due to cutting).
2 = Light (5% to 25% of live woody vegetation expected on the site is lacking due to cutting).
1 = Moderate (25% to 50% of live woody vegetation expected on the site is lacking due to cutting).
0 = Heavy (More than 50% of live woody vegetation expected on the site is lacking due to cutting).
6. Standing Decadent and Dead Woody Material (D2b and D6c). (Skip this item if the site lacks trees or shrubs; for
example, the site is a herbaceous wet meadow or cattail marsh.) The amount of decadent and dead woody material on a site
can be an indicator of the overall health of a riparian area. Large amounts of decadent and dead woody material may indicate
a reduced flow of water through the stream (dewatering) due to either human or natural causes. Dewatering of a site, if severe
enough, may change the site vegetation potential from riparian species to upland species. In addition, decadent and dead
woody material may indicate severe stress from over browsing. Finally, large amounts of decadent and dead woody material
may indicate climatic impacts, disease and insect damage. For instance, severe winters may cause extreme die back of trees
and shrubs, and cyclic insect infestations may kill individuals in a stand. In all these cases, a high percentage of dead and
decadent woody material reflects degraded vegetative health, which can lead to reduced streambank integrity, channel
incisement, and excessive lateral cutting, besides reducing production and other wildlife values.
The most common usage of the term decadent may be for over mature trees past their prime and which may be dying, but we
use the term in a broader sense. We count decadent plants, both trees and shrubs, as those with 30% or more dead wood in the
upper canopy. In this item, scores are based on the percentage of total woody canopy cover which is decadent or dead, not on
how much of the total polygon canopy cover consists of dead and decadent woody material. Only decadent and dead standing
material is included, not that which is lying on the ground. The observer is to ignore (not count) decadence in poplars or
cottonwoods which are decadent due to old age (rough and furrowed bark extends substantially up into the crowns of the
trees) (species: Populus deltoides [Great Plains cottonwood], P. angustifolia [narrowleaf cottonwood], and P. balsamifera
[black cottonwood]), because cottonwoods/poplars are early seral species and naturally die off in the absence of disturbance
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to yield the site to later seral species. The observer is to consider (count) decadence in these species if apparently caused by
de-watering, browse stress, climatic influences, or parasitic infestation (insects/disease). The observer should comment on
conflicting or confounding indicators, and/or if the cause of decadence is simply unknown (but not due to old age).
Scoring: (If the site has no potential for trees or shrubs [except for the species listed above to be excluded], the
computer automatically replaces both the Actual Score and Possible Score with zero.)
3 = Less than 5% of the total canopy cover of woody species is decadent or dead.
2 = 5% to 25% of the total canopy cover of woody species is decadent or dead.
1 = 25% to 50% of the total canopy cover of woody species is decadent or dead.
0 = More than 50% of the total canopy cover of woody species is decadent or dead.
7. Streambank Root Mass Protection (F7). Vegetation along streambanks performs the primary physical functions of
stabilizing the soil with a binding root mass and of filtering sediments from overland flow. Few studies have documented
depth and extent of root systems of plant species found in wetlands. Despite this lack of documented evidence, some
generalizations can be made. All tree and shrub species are considered to have deep, binding root masses. Among wetland
herbaceous species, the first rule is that annual plants lack deep, binding roots. Perennial species offer a wide range of root
mass qualities. Some rhizomatous species such as the deep rooted Carex species (sedges) are excellent bank stabilizers.
Others, such as Poa pratensis (Kentucky bluegrass), have only shallow roots and are poor bank stabilizers. Still others, such
as Juncus balticus (Baltic rush), are intermediate in their ability to stabilize banks. The size and nature of the stream will
determine which herbaceous species can be effective. The evaluator should try to determine if the types of root systems
present in the polygon are in fact contributing to the stability of the streambanks.
In situations where you are assessing a high, cut bank (usually on an outside bend), the top may be upland, but the bottom is
riparian. Do not assess the area that is non-riparian. In cases of tall, nearly vertical cut banks, assess the bottom portion that
comes in contact with floodwaters. Omit from consideration those areas where the bank is comprised of bedrock, since these
neither provide binding root mass, nor erode at a perceptible rate.
NOTE: Rip-rap does not substitute for, act as, or preclude the need for deep, binding root mass.
Since the kind and amount of deep, binding roots needed to anchor a bank is dependent on size of the stream, use the
following table as a general guide to determine width of a band along the banks to assess for deep, binding roots. This is a
rule of thumb for guidance that requires only estimated measurements.
——————————————————————————————————————————————————
Stream Size (Bankfull Channel Width)

Width of Band to Assess for Deep, Binding Roots

——————————————————————————————————————————————————
Rivers (Larger Than 15 m [50 ft])
Small Rivers and Large Streams (Approx. 5-15 m [16-49 ft])
Small Streams (Up To Approx. 5 m [16 ft])

15 m (50 ft)
5 m (16 ft)
2 m (6 ft)

——————————————————————————————————————————————————
Scoring:
6 = More than 85% of the streambank has a deep, binding root mass.
4 = 65% to 85% of the streambank has a deep, binding root mass.
2 = 35% to 65% of the streambank has a deep, binding root mass.
0 = Less than 35% of the streambank has a deep, binding root mass.
8. Human-Caused Bare Ground (F17c). Bare ground is soil not covered by plants, litter or duff, downed wood, or rocks
larger than 6 cm (2.5 in). Hardened, impervious surfaces (e.g., asphalt, concrete, etc.) are not bare ground—these do not
erode nor allow weeds sites to invade. Bare ground caused by human activity indicates a deterioration of riparian health.
Sediment deposits and other natural bare ground are excluded as normal or probably beyond immediate management control.
Human land uses causing bare ground include livestock grazing, recreation, roads, and industrial activities. The evaluator
should consider the causes of all bare ground observed and estimate the fraction that is human-caused.
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Stream channels that go dry during the growing season can create problems for polygon delineation. Some stream channels
remain unvegetated after the water is gone. On most streams the area of the channel bottom is excluded from the polygon.
(NOTE: The whole channel width extends from right bankfull stage to left bankfull stage; however we need to include the
lower banks in all polygons, therefore consider for exclusion ONLY the relatively flat and lowest area of the channel—the
bottom.) This allows data to be collected on the riparian area while excluding the aquatic zone, or open water, of the stream.
The aquatic zone is the area covered by water and lacking persistent emergent vegetation. Persistent emergent vegetation
consists of perennial wetland species that normally remain standing at least until the beginning of next growing season, e.g.,
Typha species (cattails), Schoenoplectus species (bulrushes), Carex species (sedges), and other perennial graminoids.
In many systems, large portions of the channel bottom may become exposed due to seasonal irrigation use, hydroelectric
generation, and natural seasonal changes such as are found in many prairie ecosystems. In these cases, especially the prairie
streams, the channel bottom may have varying amounts of herbaceous vegetation, and the channel area is included in the
polygon as area to be inventoried. Typically, these are the pooled channel stream type that has scour pools scattered along the
length, interspersed with reaches of grass, bulrush, or sedge-covered channel bottom. If over half (>50%) the channel bottom
area has a canopy cover of persistent vegetation cover (perennial species), taken over the entire length of the polygon as a
whole, then it qualifies for inclusion within the inventoried polygon area. If you are in doubt whether to include the channel
bottom in the polygon, then leave it out, but be sure to indicate this in the comment section. This is important so that future
assessments of the polygon will be looking at the same area of land.
Scoring:
6 = Less than 1% of the polygon is human-caused bare ground.
4 = 1% to 5% of the polygon is human-caused bare ground.
2 = 5% to 15% of the polygon is human-caused bare ground.
0 = More than 15% of the polygon is human-caused bare ground.
9. Streambank Structurally Altered by Human Activity (F6b). Altered streambanks are those having impaired structural
integrity (strength or stability) usually due to human causes. These banks are more susceptible to cracking and/or slumping.
Count as streambank alteration such damage as livestock or wildlife hoof shear and concentrated trampling, vehicle or ATV
tracks, and any other areas of human-caused disruption of bank integrity, including rip-rap or use of fill. The basic criterion is
any disturbance to bank structure that increases erosion potential or bank profile shape change. One large exception is lateral
bank cutting caused by stream flow, even if thought to result from upstream human manipulation of the flow. The intent of
this item is to assess only direct, on-site mechanical or structural damage to the banks. Each bank is considered separately, so
total bank length for this item is approximately twice the reach length of stream channel in the polygon (more if the stream is
braided). NOTE: Constructed streambanks (especially those with rip-rap) may be stabilized at the immediate location, but are
likely to disrupt normal flow dynamics and cause erosion of banks downstream. The width of the bank to be considered is
proportional to stream size. The table below gives a conceptual guideline for how wide a band along the bank to assess.
——————————————————————————————————————————————————
Stream Size (Bankfull Channel Width)

Width of Band to Assess for Bank Alteration

——————————————————————————————————————————————————
Rivers (Larger Than 15 m [>50 ft])
Small Rivers and Large Streams (Approx. 5-15 m [16-49 ft])
Small Streams (Up To Approx. 5 m [16 ft])

4 m (13 ft)
2 m (6 ft)
1 m (3 ft)

——————————————————————————————————————————————————
Scoring:
6 = Less than 5% of the bank is structurally altered by human activity.
4 = 5% to 15% of the bank is structurally altered by human activity.
2 = 15% to 35% of the bank is structurally altered by human activity.
0 = More than 35% of the bank is structurally altered by human activity.
10. Human Physical Alteration to the Rest of the Polygon (F24b). Within the remainder of the polygon area, outside the
streambank area that was addressed in the previous question, estimate the amount of area that has been physically altered by
human causes. The purpose of this question is to evaluate physical change to the soil, hydrology, etc. as it affects the ability
of the natural system to function normally. Changes in soil structure will alter infiltration of water, increase soil compaction,
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and change the amount of sediment contributed to the water body. Every human activity in or around a natural site can alter
that site. This question seeks to assess the accumulated effects of all human-caused change. Count such things as:
• Soil Compaction. This kind of alteration includes livestock-caused hummocking and pugging, recreational trails
that obviously have compacted the soil, vehicle and machine tracks and ruts in soft soil, etc.
• Plowing/Tilling. This is disruption of the soil surface for cultivation purposes. It does not include the alteration of
drainage or topographic pattern, which are included in the Topographic Change category.
• Hydrologic Change. Include area that is physically affected by removal or addition of water for human purpose.
The physical effects to look for are structures, such as water diversions, ditches, and canals that affect the drainage
pattern; as well as erosion due to reduced or increased water; bared soil surface that had water cover drained away;
or area now flooded that previously supported a drier vegetation type.
• Road/Railroad Bed. Along many streams road and railroad beds are constructed adjacent to the stream channel.
These structures represent disruption to the bank integrity, to the bank vegetation.
• Topographic Change. This is the deliberate alteration of terrain for human purposes. It may be a result of earth
moving by mining or construction activities, for aesthetic reasons (i.e., landscaping), or other reasons.
• Impervious Surface. Including hardened surfaces like roads, sidewalks, roofs, boat launches, or any human made
surface from which water will run off, rather than infiltrate the soil.
• Other. List any other kinds of physical alteration not described above, and describe them in the space provided.
Scoring:
3 = Less than 5% of the polygon is affected by human physical alteration.
2 = 5% to 15% of the polygon is affected by human physical alteration.
1 = 15% to 25% of the polygon is affected by human physical alteration.
0 = More than 25% of the polygon is affected by human physical alteration.
11. Stream Channel Incisement (Vertical Stability) (F16). An incised stream channel has experienced vertical downcutting
of its bed. Incisement can lower the water table enough to change vegetation site potential. It can also increase stream energy
by reducing sinuosity, reduce water retention/storage, and increase erosion. A stream becomes critically incised when
downcutting lowers the channel bed so that the two-year flood event cannot overflow the banks. Some typical downcutting
indicators are:
a) Headcuts;
b) Exposed cultural features (pipelines, bridge footings, culverts, etc.);
c) Lack of sediment deposits;
d) Exposed bedrock; and
e) A low, vertical scarp at the bank toe on the inside of a channel bend.
A severe disturbance can initiate downcutting, transforming the system from one having a high water table, appropriate
floodplain, and high productivity to one of degraded water table, narrow (or no) active floodplain, and low productivity.
These stages of incisement can be categorized in terms of Schumm’s stages of incised channel evolution (Schumm and others
1984). The following indicators, taken together, collectively will enable the observer to assess severity of channel incisement:
Channel bed downcutting—Look for headcuts, lack of bed load sediment and exposed bedrock, a low vertical scarp at tow
of bank along straight reaches and inside curves, hanging culverts and exposed cultural features.
Limited access to floodplain by flood flows of 1 to 3 year frequency—Look for a lack of sediment deposits and debris
deposits on lower floodplain elevations.
Widening of the incised channel—Look for lateral cutting and sloughing of the high banks. This is one of the early steps in
the healing process on a severely incised channel. Initially, the downward bed erosion forms a narrow, deep channel that
often resembles a gully. Flood waters in such a channel normally cannot deposit, but can only erode and transport, sediment;
therefore the narrow incisement must be widened to provide lateral space for a new floodplain to form. This lateral cutting
also supplies the sediment that may be deposited at the bottom to begin the formation of a new floodplain.
New floodplain formation within the incised channel—Look for small depositional bars and low, flat areas near the channel.
These will increase in width and length, as the healing process proceeds. Look especially for perennial vegetation becoming
established on these depositional features, as it is the vegetation that secures the newly gained floodplain increments. The
relative width of the active floodplain (the lowest level, the one that is most frequently flooded) determines to what extent an
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incisement has healed. Remember that floodplain width is inversely proportional to stream gradient, so that higher gradient
(B stream type) channels typically have narrow floodplains (typically less than one bankfull channel width), and C and E
stream type have wide to very wide floodplains (typically greater than one bankfull channel width).
A top rating is given to un-incised channels from which the normal 1-2 year high flow can access a well formed floodplain.
These can be meandering meadow streams (E stream type) and wide valley bottom streams (C stream type) which access
floodplains much wider than the stream channel, or they may be mountain and foothill streams in V-shaped valleys which
have narrow floodplains limited by topography or bedrock. These latter types are usually armored (well-rocked) systems with
highly stable beds and streambanks that are not susceptible to downcutting (typically mountain and foothill streams of A and
B stream types). The lowest rating goes to entrenched channels (F or G stream types) where even medium high flows which
occur at 5-10 year intervals cannot over-top the high banks. Intermediate stages may be either improving or degrading, and
may reflect slightly incised channels that are not yet downcut so badly that some flood stages still cannot access the
floodplain, or they may be old incisements that are now healing and rebuilding a new floodplain in the bottom of the ravine.
Because a channel can be incised in any of several stages, the observer is to examine the channel in the polygon for indicators
of the degree of channel bed grade stability and stage of incisement, as illustrated in Figure 2. Figure 2 adapts the Schumm
channel evolution model to show a generalized schematic of stages through which a channel progresses from destabilization
and downcutting to healing and re-establishment of a new floodplain. Actual sites will often have characteristics that are
difficult to match with the generalized drawings in Figure 2. However, make a best fit call for category of incisement based
on available evidence. If the indicators are confusing and inconclusive, choose the higher (less incised) indicated category.
Explain your call in the comment field, and be sure to provide photo documentation of evidence on severely incised channels.
The following table defines the categories of incisement severity in terms of channel evolution stages, as adapted by Rosgen
(2006). Note that with destabilizing disturbance and subsequent change to remove the disturbance, a channel may progress
through predictable stages of incisement and healing, returning ultimately to a functional and stable system again.
Using the following descriptions and illustrations, choose the stage of channel incisement (none, slight, moderate, or severe)
that best fits the predominant condition in the polygon.
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Scoring
—————————————————————————————————————————————————–––––––––––—

Health
Assessment
Scoring

Schumm’s
Channel Rosgen
Incisement Evolution Types
Class
Stages Included

Description of Incisement Situation

—————————————————————————————————————————————————–––––––––––—

9

None

A

A, B, C, E

Channel is vertically stable and not incised; 1-2 year high flows can begin
to access a floodplain appropriate to stream type. Active downcutting is
not evident. Any old incisement is characterized by a broad floodplain in
which perennial riparian vegetation well established. This category
includes a variety of stream types in all land forms and substrates. The
floodplain may be narrow or wide, depending on the type of stream, but
the key factor is vertical stability. The system may have once incised, and
later become healed and is now stable again, with a new floodplain
appropriate to its stream type. In this case, the erosion of the old gully
side walls will have ceased, and stabilized. A mature, or nearly mature,
vegetation community will occupy much of the new valley bottom.

6

Slight

B/D

C, F, G

This category contains both degrading and healing stages. In either case,
the extent of incisement is minimal. In Stage B, the channel is just
beginning to degrade, and a 2 year flood event may still access some
floodplain, partially or in spots. Downcutting is likely progressing. In
Stage D, the system is healing. Downcutting should have ceased at this
stage. A new floodplain should be well established with perennial
vegetation, although it may not be as wide as the stream type needs. This
is indicated by ongoing lateral erosion of high side walls of the original
incisement, as the system continues to widen itself at its new grade level.

3

Moderate

B/D

C, F, G

This category also contains both degrading and healing stages. In both
cases, the extent of incisement is significant. In Stage B, the channel has
downcut to a level that floods of the 1-5 year magnitude cannot reach a
floodplain. Downcutting is likely still progressing, but the channel may
already look like a gully. In Stage D, the system has only just begun to
heal. A small floodplain along the new curves in the gully is forming, and
perennial vegetation is starting to colonize new sediment features. The
high side walls of the gully are actively eroding as the system widens, and
much of the fallen materials is being incorporated along the bottom.

0

Severe

C

F, G

The worst case category, where there is no floodplain in the bottom of a
deep entrenchment, and small-to-moderate floods cannot reach the
original floodplain level. Downcutting may still be in progress. High side
wall banks may have begun to collapse and erode into the bottom, but
high flows typically just wash this material directly through the system,
with none of it being trapped to build new floodplain. At this stage, the
system has lost practically all of its riparian function and habitat value.

—————————————————————————————————————————————————–––––––––––—

Manual current as of 5/24/2017

!
18

Check www.ecologicalsolutionsgroup.com for latest dataset and manual

Figure 2. Stages of stream channel evolution, going from initial destabilization and incisement, on through ultimate healing
and re-stabilization with a new floodplain
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Calculating the Lotic Health Score
To arrive at the overall site health rating, the scores are totaled for all the factors, and that total is divided by the possible
perfect score total. An example score sheet is shown below.
An example score sheet of a site with no apparent potential for trees or shrubs
Vegetation Factors
1. Vegetative Cover of Floodplain and Streambanks
2a. Total Canopy Cover of Invasive Plant Species (Weeds)
2b. Density/Distribution Pattern of Invasive Plant Species (Weeds)
3. Disturbance-Increaser Undesirable Herbaceous Species
4. Preferred Tree and Shrub Establishment and/or Regeneration
5a. Browse Utilization of the Preferred Trees and Shrubs
5b. Live Woody Vegetation Removal by Other Than Browsing
6. Standing Decadent and Dead Woody Material
Vegetative Score:

Actual Pts
6
0
1
2
NA
NA
NA
NA
9

Soil/Hydrology Factors
7. Streambank Root Mass Protection
8. Human-Caused Bare Ground
9. Streambank Structurally Altered by Human Activity
10. Human Physical Alteration to the Rest of the Polygon
11. Stream Channel Incisement (Vertical Stability)
Soil/Hydrology Score:
TOTAL SCORE:
Health Rating Formula:

Possible Pts
6
3
3
3
NA
NA
NA
NA
15

4
2
6
2
9
23

6
6
6
3
9
30

32

45

Health Rating = (Total Actual Score) / (Total Possible Score) x 100%
Health Rating = (32) / (45) x 100% = 71%

Health Category:

80 to 100% = Proper Functioning Condition (Healthy)
60 to less than 80% = Functional At Risk (Healthy, but with Problems)
Less than 60% = Nonfunctional (Unhealthy)

A manager should realize that a less than perfect score is not necessarily cause for concern. An area rated at 80% is still
considered to be functioning properly. At the same time, ratings of individual factors can be useful in detecting strengths or
weaknesses of a site. A low score on any factor may warrant management focus. In the example reach above, low scores for
invasive plants and bare ground (items 2 and 8) indicate factors that management might improve in a subsequent assessment.
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