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NORTH DAKOTA STATE ENGINEER

ORDINARY HIGH WATER MARK DELINEATION GUIDELINES

1.0 INTRODUCTION

A 2005 Attorney General Opinion advised the State Engineer to develop a
comprehensive sovereign land management plan. One product of the resulting
comprehensive planning process was the determination that specific guidelines needed to
be developed for delineating ordinary high water marks (Reference 12). As such, these
guidelines are intended to define a consistent and technically defensible approach for
delineating the ordinary high water mark (OHWM) in both riverine and lake settings in
North Dakota. Some degree of subjectivity will always remain with the delineator in the
application of their technical expertise and field judgment, but every effort should be
made to follow the procedures identified and to thoroughly document the basis for the
delineation using the forms provided in these guidelines.

At the time of statehood, the federal government conveyed ownership of the beds of
navigable lakes and streams to the state under the Equal Footing Doctrine. Currently the
State Engineer is statutorily mandated with the responsibility of managing those lands in
ND Century Code Chapter 61-33 (Reference 10). The State Engineer has developed a
program for permitting various uses of sovereign land, and specific guidelines for that
regulatory program have been adopted as administrative rule in Chapter 89-10-01
(Reference 7).

ND Century Code Section 61-33-01(Reference 10) defines “Sovereign Lands” as:

...those areas, including beds and islands, lying within the ordinary high
watermark of navigable lakes and streams. ..

ND Administrative Code Section 8§9-10-01-03 (Reference 7) defines “Ordinary High
Water Mark” as:

...that line below which the action of the water is frequent enough either to
prevent the growth of vegetation or to restrict its growth to predominantly wetland
species. Islands in navigable streams and waters are considered to be below the
ordinary high watermark in their entirety.

The North Dakota Supreme Court has considered cases related to the delineation of
OHWM’s yet they have provided minimal guidance beyond the following definition
(Reference 12):

...a water mark. It is co-ordinate with the limit of the bed of water; and that only
is to be considered the bed that the water occupies sufficiently long and



continuously to wrest it from vegetation, and destroy its value for agricultural
purposes...

In some places, however, where the banks are low and flat, the water does not
impress on the soils any well-defined line of demarcation between the bed and the
banks. In such cases the effect of the water upon vegetation must be the principal
test in determining the location of high water mark as a line between the riparian
owner and the public. It is the point up to which the presence of action of the
water is so continuous as to destroy the value of the land for agricultural purposes
by preventing the growth of vegetation, constituting what may be termed an
ordinary agricultural crop. (Reference 8)

Delineation of an OHWM typically requires the application of multiple disciplines.
Expertise in wetland delineation, botany, soil science, stream morphology as well as
hydrology and hydraulics may all be employed in some instances. The following
guidelines provide a template for the application of these multiple disciplines. However,
it is important to recognize that delineations must be conducted by Office of the State
Engineer staff or a designee in establishing an official ordinary high water mark on any
of the state’s navigable waters.

2.0 INDICATORS

There are various indicators that can be used to delineate an OHWM. A delineation will
normally involve assessment of a combination of several different indicators including,
but not necessarily limited to, soils, vegetation, hydrology, and other physical indicators.
Because of the widely varying indicators needing to be considered, a delineation often
requires the application of expertise in various scientific disciplines.

The following sections provide a brief discussion of the indicators typically used to
delineate an OHWM. A more detailed discussion of the specific application of these
indicators is included in Section 3.0.

2.1  Vegetation

Vegetation is a primary OHWM field indicator. However, it should be used in
combination with other indicators whenever possible to ensure an accurate delineation.
A delineator should have basic training in vegetation identification and the use of plant
keys.

The presence or lack of certain vegetative species can be vital to the delineation process.
A zone of vegetation dominated by non-wetland species transitioning to mostly wetland
vegetation is an excellent indicator. These vegetative transitions can be gradual
depending on the specific landscape, so it is important to correctly identify the vegetation
and its indicator status. While, by definition, the area below the OHWM contains
‘predominantly’ wetland vegetation, non-wetland vegetation may be present below the



OHWM; however the exposure to moving water or saturation of the roots may result in
recognizable signs of stress.

There are other vegetation related features to evaluate in addition to the actual plant
species present. These features include, but are not limited to, adventitious roots,
waterlines on tree trunks, multiple trunks, and exposed roots. These are all indicators that
water has been present there often enough, and for a long enough period of time, to cause
morphological changes in the plants or to remove the soils in which the plants were
established. It is important to consider these indicators in conjunction with hydrology
and/or soils, since these features can also be caused by large flood events which are not
representative of an OHWM.

2.2 Soils

Soils, along with vegetation, are also considered a primary OHWM indicator. However,
as with vegetation, soils should be used in combination with other indicators whenever
possible.

Soils can be used as an indicator in two distinct ways; one involving simply the
observation of surface evidence, and the other involving analysis of the subsurface
through the use of borings or pits. In the case of the former, individuals trained in soil
science, engineering, or river morphology may observe noticeable changes in soil
appearance, erosion, sediment deposition, changes in texture, rippling, or shelving. In the
case of the latter, the analysis in North Dakota must be performed by a Licensed Soil
Classifier and includes a transect of borings or pits starting at an upland area and working
toward the shoreline looking for specific soil conditions indicative of periodic inundation.

The direct application of soils as an indicator is discussed in greater detail in Section 3.2.
As noted in that discussion and on the field data form included in Appendix A of these
guidelines, the work of a Licensed Soil Classifier may not be a requirement to complete a
delineation, but it is additional information that can be useful in the process.

23 Other Physical Indicators

In addition to the evaluation of vegetation and soils, there are other physical indicators
which can contribute valuably to a delineation. These include debris, wrack, and
mudlines visible along the bank, although care must be taken to ensure that these
indicators are not evidence of extraordinarily high flow events. Other potentially useful
physical indicators can also include ice scars, pollen, algae, or water staining. The
application of these other physical indicators is discussed in greater detail in Section 3.3.



2.4  Hydrology

While soils and vegetation are considered the primary indicators of the OHWM,
hydrology is an additional tool that may be available and should not be ignored in the
delineation process. It is hydrology which drives the water level fluctuations, and the
evidence left in the form of vegetation, soils and other physical indicators are simply
reflections of that hydrology.

There are few case law examples of courts giving significant credence to statistical
hydrology as a suitable primary indicator of ordinary high water. However, it can be a
valuable tool as a cross check for the results obtained using other indicators and in those
cases where other physical indicators result in ambiguity and uncertainty. In some
locations the natural bank line and vegetation may have been replaced by bank
stabilization and a well manicured lawn. Hydrology may be useful in such an instance to
extrapolate a delineation from physical indicators upstream or downstream of the site.

A review of recent stream flow conditions may also provide additional context for the
results noted in the field. If a significant flood event occurred in the recent past, a review
of current physical indicators alone may result in an erroneous delineation. A review of
long term and recent hydrology may indicate whether physical indicators evident in the
field are truly indicative of the ordinary high water mark or whether they reflect an
extraordinary event.

The use of hydrologic analyses in delineating OHWM’s will generally vary to a large
extent between riverine and lake settings. In a riverine setting there may be stream flow
records available from gages located in some proximity to the area to be delineated.
Given a sufficient period of record, it may be possible to develop discharge frequency
relationships for a given location. If a functional hydraulic model is available for the
stream reach in question, it may also be possible to establish maps of inundation for flows
of varying recurrence intervals.

Even if the data were available for such an analysis, there has been only minimal work
completed to define a recurrence interval which is widely accepted as ‘ordinarily’ high.
The Washington State Departments of Ecology and Fish and Wildlife developed a draft
set of guidelines for delineating ordinary high water marks in which they included an in-
depth assessment of the use of statistical hydrology. In general terms, they found that
ordinarily high flows, occurring for sufficient duration to impact soils and vegetation, fall
between the 1.0 to 1.75-year flood, derived from maximum annual peak flow data
(Reference 11).

In those instances where sufficient stream flow records are unavailable, it may be
possible to develop a discharge/frequency relationship using USGS regression equations,
however, the applicability of those regression equations, specifically the size of
contributing watershed over which they are considered valid, may rule out their
applicability for most navigable streams (Reference 5).



In a lake setting, detailed records of either lake levels or inflows from the contributing
watershed will generally be unavailable. However, some generalized data could be used
to estimate inflows for various recurrence intervals. Where lake level records are
unavailable, local historical accounts and survey meander lines may provide additional
historic context. Using data available from the Soil Conservation Service’s (SCS)
Hydrology Manual, the yield to be expected from the contributing watershed for both 80
years out of 100 and 50 years out of 100 can be estimated. Precipitation data is likely
available for the vicinity, and annual evaporation can also be estimated using the SCS
Hydrology Manual (Reference 1). If the outlet elevation is known and the stage-area-
capacity data is available or can be estimated, a simplistic hydrologic budget could be
developed and used to bracket, verify, or supplement the results obtained using
vegetation, soils and the other physical indicators.

3.0 SPECIFIC APPROACH FOR DELINEATIONS

As described in the preceding section, the delineation of an OHWM typically involves
the application of various scientific disciplines. The disciplines that may apply in one
location may not be pertinent in another, given the indicators that may or may not be
present. Therefore, the exact process used to complete delineations may vary accordingly
from site to site, and must be documented in detail.

Even given this inherent variability, a generalized process flow chart for completing a
delineation is included as Figure 1. The discussion that follows describes a specific
process for using each type of indicator. The process illustrated in Figure 1 involves a
check list starting with vegetation and working down in priority to include soils, other
physical indicators, and hydrology. If one indicator is found to be available in a given
location, all other indicators available for assessment, even those of a generally lower
priority, should still be evaluated in the delineation process. A data form is provided in
Appendix A for recording the results of the delineation. Further explanation of the
desired documentation is provided in Section 3.6.

Another consideration not included in the graphical illustration, which may prove
beneficial, is completing some background office review prior to the field investigation.
Although review of hydrologic data is considered lower in priority than vegetation, soils,
and other physical indicators, a review of hydrologic data prior to completing any field
investigation may be prudent. As discussed in the prior section, a preliminary review of
historic and real time stream flow and meteorological data may provide context for the
other indicators noted during the field investigation. If an extraordinarily high flow or
water level was recently experienced, the indicators noted in the field may not reflect the
OHWM. A preliminary review will also provide additional context as to the flow or
water levels present at the time of the field investigation.
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3.1  Vegetation Analysis

Vegetation will commonly be the single most useful OHWM field indicator. That said, it
should be used in combination with other indicators whenever possible to ensure an
accurate delineation. ND Administrative Code Section 89-10-01-03 (Reference 7)
addresses vegetation’s importance in defining the OHWM:

...that line below which the action of the water is frequent enough either to
prevent the growth of vegetation or to restrict its growth to predominantly wetland
species.

In State ex rel. Sprynczynatyk v. Mills (Reference 8) the ND Supreme Court reinforces
that level of importance in defining the OHWM:

...It is co-ordinate with the limit of the bed of water; and that only is to be
considered the bed that the water occupies sufficiently long and continuously to
wrest it from vegetation, and destroy its value for agricultural purposes....

In some places, however, where the banks are low and flat, the water does not
impress any well-defined line of demarcation between the bed and the banks. In
such cases, the effect of the water upon vegetation must be the principal test in
determining the location of high-water mark as a line between the riparian owner
and the public. It is the point up to which the presence of action of the water is so
continuous as to destroy the value of the land for agricultural purposes by
preventing the growth of vegetation, constituting what may be termed an ordinary
agricultural crop.

Much as these two definitions vary to some degree, there are different approaches to
using vegetation as an indicator. The most common approach is to identify the transition
between predominantly wetland and predominantly non-wetland species. Another
approach is to identify the transition between terrestrial vegetation and aquatic
vegetation. The standard procedure for identifying the transition zone is to start in the
upland area and proceed toward the water noting the vegetation changes. The emphasis
is placed on the assemblage of plant species in the plant community and not individual
species (Reference 3). Correct identification of vegetation through the use of plant keys
and training is essential to OHWM delineations. If a plant species can not be identified
in the field, a sample should be collected and identified in the office. If one is unsure of
the plant’s indicator status, the Natural Resources Conservation Service Plants Database
located at http://plants.usda.gov/wetland.html may provide additional assistance. The
plant’s name, stratum, and percent cover should be indicated on the field data sheet
provided.

The U.S. Fish and Wildlife Service has published a list of plant species found in wetlands
in Region 4, which includes North Dakota (Reference 4), and that list is included in
Appendix B. The Corps of Engineers 1987 Wetland Delineation Manual describes a
process for using vegetation as a wetland delineator (Reference 3). To evaluate whether



a plant community is predominantly wetland, one needs to determine what species are
dominant and how many of those species are wetland species. The plant community is
characterized by the dominant species comprising each stratum (tree, sapling, shrub,
herbaceous, woody vines) in the plant community. In order for these plant species to
exist, there must be saturation for a long enough duration for them to become established.
Dominance is measured by basal area for trees, by height for shrubs/saplings, by percent
cover for herbaceous vegetation, and by number of stems for woody vines (Reference 3).
Table 1 provides definitions of the various strata.

Table 1

Definition of Vegetation Strata*
Strata Definition
Tree >5 in dbh**, >20 ft in height
Sapling 4 to <5 in dbh**, >20 ft in height
Shrub Woody plants 3 to 20 ft in height, often multi stemmed
Herbaceous Grasses, sedges, ferns, forbs and woody seedlings <3 ft in height
Woody Vine Vines such as wild grape, etc.
*Modified from Reference 3
**dbh is the diameter at breast height which is approximately 4.5 feet from the ground (Reference 6)

The 50/20 rule is the method recommended by the COE (Reference 3) for determining
the dominant species in each plant community. This rule states that:

...dominant species in each stratum are the most abundant species (when ranked
in descending order of abundance and cumulatively totaled) that immediately
exceed 50% of the total dominance measure for that stratum, plus any additional
species that individually comprise 20% or more of the total dominance measure
for that stratum. The list of dominant species is then combined across strata.

If greater than 50% of the dominant plant species are OBL, FACW, or FAC (excluding
FACU) using the 50/20 rule, then the vegetation is predominantly wetland. The 1988
National List of Plant Species that Occur in Wetlands (Reference 4) should be used to
determine if the dominant plants are wetland species. The complete list can be found at
http://www.tws.gov/nwi/bha/list88.html. The plant indicator status categories are
defined in Table 2.




Table 2

Plant Indicator Status Categories*
Indicator Categories Indicator Symbol | Definition
Obligate Wetland Plants OBL Plants that occur almost always (>99%
probability) in wetlands under natural
conditions but which may occur (<1%
probability) in non-wetlands.
Facultative Wetland Plants | FACW Plants that occur usually in wetlands
(>67% to 99% probability), but occur in
non-wetlands (1% to 33% probability).
Facultative Plants FAC Plants with a similar likelihood (33% to
76% probability) of occurring in both
wetlands and non-wetlands.
Facultative Upland Plants FACU Plants that occur sometimes (1% to <33%
probability) in wetlands but occur more
often (>67% to 99% probability) in non-
wetlands.
Obligate Upland Plants UPL Plants that occur rarely (<1% probability)
in wetlands but occur almost always
>99% probability) in non wetlands under
natural conditions.

*Modified from Reference 3

Another approach that may be helpful in some settings is to identify the transition
between terrestrial vegetation and aquatic vegetation. This is a different transition
generally occurring at a lower elevation, or closer to the water’s edge, than the transition
between wetland and non-wetland species. Unlike the work that’s been done to aid in
differentiating between wetland and non-wetland plant species, there are no location
specific lists of aquatic versus terrestrial plant species typically found in North Dakota,
however a delineator trained in botany will be capable of noting the distinction.
Wherever both vegetative transitions are apparent, they should both be noted and
considered in combination with all the available indicators.

It is also important to note that while, by definition, the area below the OHWM consists
of predominantly wetland species, non-wetland vegetation, can be present below the
OHWM, however it may show signs of stress due to exposure to moving water or root
saturation. It may also have been washed away by moving water or unable to establish
itself because of saturated conditions. Features such as adventitious roots, shallow root
systems, waterlines on tree trunks, multiple trunks, and exposed roots are all indicators
that water is, or has been, present there often enough, and for a long enough period of
time, to cause morphological changes in the plants (Reference 3) or to remove the soils
the plants were established in.

Another consideration is that species typically considered wetland species may be found
above the OHWM. One example may be the mature cottonwoods on the high bank of the
Missouri River which were seeded as a result of inundation during the un-regulated
period prior to the construction of Garrison Dam. This is an important example of a
situation where the transition between terrestrial and aquatic vegetation may provide



additional insight as well as an example of a situation where hydrologic changes, in this
case resulting from the construction of Garrison Dam, need to be considered in
combination with the identified transition between wetland and non-wetland vegetation.

3.2 Soils Analysis

The mark that water leaves on the soil is commonly considered a useful indicator for
delineation of an OHWM, but using changes in soil characteristics as an indicator can be
complicated and can vary between riverine and lake settings. Soil changes should be
used in conjunction with other indicators, such as vegetation and hydrology whenever
possible.

One of the most easily observable soil characteristics as an indicator is a noticeable
change in the appearance of the soil surface. This shift in appearance could be a change
in texture or color that is caused by the action of water on the surface that leaves an
obvious mark on the soil.

A discernable mark on the soil could also be caused by erosion and sediment re-
deposition. Water can transport smaller soil particles, such as silt or clay, and can result
in finer particles being deposited on the surface below the OHWM; whereas above the
OHWM, the surface soil may be a coarser texture. In the case of flowing water, the finer
particles may be washed away, leaving behind sand or gravel below the OHWM or
exposing cobble or boulder lines. Observations of the soil surface can also reveal where
the water action has been. Ripples left in sandy or silty soil are evidence that the soil was
once submerged (Reference 9).

Looking carefully at the soil for the presence of organic matter can assist in determining
if water had been present there for any length of time. Peaty or mucky soils cannot form
under dry or well drained conditions, meaning soils with these textures are found below
an OHWM.

Shelving along banks of water bodies is another subtle indicator of where water levels
have been (Reference 9). In places where there is a sharp bank instead of a gradual
shoreline, soil will wash out from under itself and leave a small hanging shelf. This is
not evident in all soil textures and will not form in places where wave action may knock
the hanging shelves loose. These shelves are not easily visible from standing on the
bank, so the ability to view the bank from another vantage point may be necessary.

An optional technique for using soils is examining the subsurface of the soil using a
shovel, auger, or soil pit. This technique should only be used by a delineator who is a
Licensed Soil Classifier in the State of North Dakota. A transect of soil pits should be
used starting at an obviously upland area and working perpendicular toward the water’s
edge (Reference 9). Long term saturation of the soil will result in soil that has a low
chroma matrix due to anaerobic conditions (Reference 3). Keep in mind that fill
materials or soils that have been disturbed may not display these hydric characteristics.
The inundation in a lake setting may be of sufficient duration to result in establishment of
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hydric characteristics, while the inundation in a riverine setting may not be of sufficient
duration to do so. The presence of hydric soils is not a definitive indicator of an OHWM.
Rather, it is more the identification of changes resulting from the frequent presence of
water that is important.

3.3  Assessment of Other Physical Indicators

There are other physical indicators that can be useful in OHWM delineations. A listing
of such indicators follows with an accompanying brief discussion. Those indicators
listed should not be considered the only possible physical indicators. The delineator
should feel free to use any and all physical indicators that may contribute to an accurate
delineation.

o  Wrack. Debris, and Mud lines

Areas containing wrack, debris and mud lines may, in some instances, actually be above
the OHWM, as that debris may have been left behind as a result of an unusually high
flood event. The use of wrack and debris lines should be closely coordinated with a
review of recent streamflow records to determine whether the debris might be the result
of an ordinary or extraordinary event (Reference 9).

~ Ice Scars

Dispersed chunks of ice can scar trees, rock and soil. However, caution should be
exercised in using ice scars as an indicator (Reference 13). Much as with wrack and
debris lines, ice scars can be located above the OHWM. As with wrack and debris lines,
the use of ice scars should be closely coordinated with a review of recent streamflow
records in an attempt to determine whether the scars are indicative of an ordinarily or
extraordinarily high event.

oo Pollen or Algae Staining

Algae and pollen can result in stains on rocks, trees, and man-made structures. These
stains can be useful in identifying the approximate location of the OHWM. However,
splashing and wave action can, in some locations, result in stain lines that are above the
OHWM (Reference 13).

o Water Staining

Stains left by water can also be a useful indicator. The State of Wisconsin Waterway and
Wetland Handbook (Reference 13) indicates three stain lines will generally be evident
with a band of gray on the bottom then a lighter band followed by a darker band on top.
The OHWM is typically located at the boundary between the lighter color band and the
top dark band.
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3.4  Hydrologic Assessment

While vegetation and soils are commonly considered the primary indicators of the
OHWM, it is hydrology that drives the water level fluctuations, and the evidence left in
the form of vegetation, soils and other physical indicators are simply reflections of that
hydrology.

In some locations, bank stabilization efforts and the development of landscaped and
manicured lawns may have eliminated the presence of other primary vegetative and soil
indicators. In those locations, the OHWM delineation may need to be based
predominantly on extrapolation from nearby locations where these indicators are
available. A hydrologic assessment may be completed to facilitate such an extrapolation.

In all instances, the hydrologic assessment is a tool to be used to verify, bracket, or
supplement the results obtained through identification and analysis of the other
indicators. Hydrology should only be used as a primary indicator when the other
indicators are not available or when their use yields inconclusive or conflicting results.

The hydrologic approach used may vary between riverine and lake settings. In either
case, the extent to which hydrology was considered in the OHWM delineation and the
methodology and source of data used should all be thoroughly documented.

3.4.1 Riverine

In a riverine setting, the availability of stream flow data should be determined. The
United States Geologic Survey operates a national network of stream gaging stations.
The data collected at stations in North Dakota is available at http://nd.water.usgs.gov/.
This site contains real time streamflow data for select sites and historic data for all sites.
The data is also published annually in hard copy data reports (Reference 14).

If a stream gage is located within reasonable proximity to the area being delineated, the
streamflow record can be reviewed for utility in the delineation process. In a situation
where other physical indicators were available for delineation purposes, the streamflow
record should be evaluated to determine whether any recent large or extraordinary flood
events might have been responsible for wrack or debris lines which do not reflect an
‘ordinary’ high water mark. Typically, however, vegetation indicators would not be
significantly influenced by one extraordinary event.

Additionally, an available streamflow record could be used to determine a flow that
constitutes an ordinarily high event. While limited research has been done to equate
statistical hydrology to ordinary high water mark delineations, work completed for the
State of Washington suggests that the ordinary high flow is generally equivalent to a 1.0
to 1.75-year recurrence peak flow (Reference 11). If a sufficient period of record is
available to fit a frequency distribution to the peak flow data record, efforts should be
made to do so in accordance with Bulletin 17B (Reference 2).
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If the gaging station is immediately adjacent to the site being delineated, the water
surface elevation corresponding to the 1.0 to 1.75-year peak flow can be determined from
the stage-discharge rating curve for that site. If the gaging station is some distance away,
it may be necessary to perform a step-backwater analysis or site specific normal depth
analysis to extrapolate the stage corresponding to the ordinary high discharge at the
specific site being delineated. In some instances, functioning step-backwater hydraulic
models may be available, having been developed for Flood Insurance Studies or other
investigations.

3.4.2 Lakes

The hydrology of lakes in North Dakota is widely varied. A lake may have a fixed outlet
elevation and may naturally spill to a stream or down-gradient lake during wetter periods.
In such a case, the OHWM may be at, or slightly above, the outlet elevation. However,
in other instances, a lake may be entirely in a closed basin, rarely or never spilling water.
Also, some lakes are hydrologically connected to aquifer systems and may simply
constitute a window into an aquifer. In other cases, lakes may not interact to any
significant extent with a ground water system and may be fed solely by precipitation and
runoff.

In a lake setting, the likelihood of long term stage data being available is greatly
diminished, although some lakes do have records published by the USGS, and those
records would be available on the same link as provided for streamflow data (Reference
14). Various hydrologic components can be estimated using data published within the
SCS’s Hydrology Manual for North Dakota. Charts are available for estimating the
volume of runoff to be expected at least 50 years out of 100 and 80 years out of 100, and
the percentage of the annual runoff typically resulting from snow-melt is also available.
Average annual precipitation and evaporation from lakes can also be estimated from this
manual (Reference 1). With this data, a water balance could be developed.

Elevation-area-capacity information may be estimated from available topographic data.
In other instances, the North Dakota Game and Fish Department may have used
soundings to develop such relationships for lakes with a fishery resource, and that
information may be available upon request or may be found at
http://www.gf.nd.gov/fishing/lakedata.html (Reference 17).

If a lake has a fixed outlet elevation, the runoff and precipitation data available in the
Hydrology Manual coupled with elevation-area-capacity data can be used to estimate the
anticipated raise in lake level from a typical snow-melt event. In those instances where a
more detailed analysis is appropriate, a rainfall/runoff model such as HEC-1 (Reference
15) or HEC-HMS (Reference 16) may be used to quantify the runoff and affect on lake
levels resulting from a 1.0 to 1.75-year precipitation or snow-melt event.

The extent to which hydrology was considered in the delineation and the methodology
and source of data used should be thoroughly documented.
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3.5 Other Considerations

In addition to the use of the specific indicators described above and the required
documentation discussed in the following section, there are other considerations that
should be taken into account in an OHWM delineation process. One such consideration
is the statewide variability across the various eco-regions of North Dakota. Clearly, the
Red River valley of eastern North Dakota is a vastly different geologic setting than the
prairie-pothole region of the Missouri Coteau in the central portion of the state and the
badlands of the Little Missouri River watershed in the west. This variability in geologic
and morphologic setting will also be apparent, to some degree, in the types of indicators
available for OHWM delineations.

The wetland vegetative communities that may be prevalent in the east may be replaced by
completely different communities in the west. While no specific vegetation species sub-
lists have been developed for the various eco-regions in the state, the delineator needs to
keep this variability in mind. Soil types will similarly vary widely between the eastern,
central and western parts of the state, based on the parent material from which it was
formed. Other physical indicators may exhibit similar variability between the low
gradient prairie streams of the east and the higher gradient streams of the Missouri River
system.

The variability in geographic scale between various river systems is another important
consideration. The lower James River and the Red River of the North are both streams
that the courts have determined to be navigable. Yet, these streams vary greatly in scale
and morphologic characteristics from larger river systems like the Missouri and the
Yellowstone. The stage on the Missouri River at Bismarck typically varies about eight
feet on an annual basis. Because of the width of this large river and the preponderance of
various sandbars and islands, the OHWM may actually be located several hundred yards
from the apparent stream bank at the time of the delineation. Thus, the delineator needs
to take a ‘wider angle view’ when completing delineations on these large systems
compared to other navigable streams within the state. The example photos in Appendix
C illustrate the geographic variability.

On rivers like the Missouri and Yellowstone, the stream may be split or braided. The
delineator needs to recognize that the significant variability in flow for some of these
larger western streams probably results in a situation where the various braids are united
in one much larger channel when the river is ordinarily high. Thus it would be
appropriate to search for an OHWM outside of all the various braids rather than looking
for an OHWM between each braided channel. Photo #21 in Appendix C illustrates an
example of a braided channel.

Islands are another important consideration. Islands may or may not be sovereign land
depending on when they were formed and the manner in which they formed. Regardless
of whether or not they are sovereign land, there may be areas within an island that have
risen above the OHWM of the river. Depending on the purpose and scope of the
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delineation, the delineator may need to examine island areas for indicators of an OHWM.
Photos #2 and #21 in Appendix C illustrate an example of an island.

Another important clue as to the location of the OHWM stems from the ND Supreme
Court language indicating that the value of land below the OHWM will have been
destroyed for agricultural purposes by the frequent inundation. The delineator should
evaluate whether the area is suitable for use in growing ordinary agricultural crops. In
some areas of the state, where agricultural property values are relatively high, the area
would likely already be cultivated if it were suitable.

The delineator also needs to be cognizant of the fact that the OHWM is an ambulatory
line; it moves over time with changes in climatic conditions. These changes typically
occur over long periods of time. Changes may occur in limited areas from year to year,
but such short term changes are not common. The ND Supreme Court has also
recognized that the OHWM may move in response to man-made changes such as the
construction and operation of dams.

The density of delineation points or transects required is another important consideration.
Obviously, if the OHWM is to be determined for only a specific lot or other smaller tract
of land, a single transect will likely be sufficient. If the OHWM is being delineated for a
reach of river, several transects may be required, as the location and elevation of the
OHWM will likely vary along that reach. If the OHWM is being delineated for a lake,
multiple points should be evaluated, but the OHWM should be represented by a single
elevation for the entire lake. It is possible that different indicators may be present in
different locations, and consideration of these additional indicators will be beneficial to
the delineation process. The density of transects or points required to complete a specific
delineation will, in most instances, be left to the professional judgment of the delineator,
but it is a component of the project that should be carefully considered prior to initiating
field work, and, in the case of delineations completed by a contractor, should be
discussed as part of the project scoping process.

3.6 Documentation

All of the data, analyses, and judgment used to complete a delineation should be carefully
and thoroughly documented. The data form included in Appendix A should be
completed for all of the indicators used in the delineation. Several areas are provided on
the form for explanatory notations. Again, the Office of the State Engineer will only
recognize delineations conducted by qualified staff members or by other qualified
professionals hired or approved by the State Engineer.

All background data supporting the delineation should accompany the data form. This
should include a topographic or photographic map clearly illustrating the general area of
the delineation as well as the resulting location of the OHWM. Any survey or GPS data
collected to locate the OHWM should also be provided in either digital or hard copy
format. Any hydrologic data used in the delineation should be provided along with the
source of the data and any resulting analyses.
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Photographs illustrating the indicators should be provided whenever possible. This may
include photographs of vegetation, soil, and other physical indicators, as well as
photographs illustrating the results of the delineation.

If the area provided on the form for explanatory notes is inadequate or the area being
delineated is substantial, narrative explanation in addition to what can be included on the
form should be provided. This could simply be in the form of an explanatory letter,
technical memorandum, or, in the case of a very large delineation, a bound report may be
appropriate.
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APPENDIX A

Delineation Data Form



ORDINARY HIGH WATER MARK DELINEATION

DATA FORM

GENERAL
Date: Map provided? _______No
Delineator(s): Riparian Landowner:
Water Body: Transect:
Legal Description: Notes:
County:
VEGETATION

BELOW OHWM ABOVE OHWM
Dominant Plant Species | % Cover | Indicator | Stratum | Dominant Plant Species % Cover Indicator | Stratum

% of dominant species that are OBL, FACW, and/or FAC?

% of dominant species that are OBL, FACW, and/or FAC?

Evidence of vegetation stress:

Destruction of terrestrial vegetation:

Notes:

SOILS

Change in appearance of soil surface:

Evidence of sediment deposition:

Evidence of shelving along bank:

Organic matter present on surface:

Evidence of rippling effect:

Evidence of erosion:

Section below is optional and for use ONLY if delineator is a Licensed Soil Classifier in the State of North Dakota

BELOW OHWM

ABOVE OHWM

Depth Texture

Matrix Color

Mottles

Depth Texture

Matrix Color

Mottles

Hydric Soils Present?

Hydric Soils Present?

Notes:




HYDROLOGY

STREAM LAKE
USGS Gaging Station: Watershed Yield 80yr/100yr: 50yr/100yr:
1-yr Flood elevation: Outlet Elevation:
2-yr Flood elevation: Surface Area:
Recent Atypical Flood Event? Evaporative Loss:
Average Annual Precipitation:

Notes:

OTHER PHYSICAL INDICATORS

Ice scars:

Pollen or algae staining:

Water stain:

Wrack:

Describe other:

Notes:

RESULTS

Elevation of OHWM:

Elevation Determined By: Field Survey Remote GPS

Notes:

Note to Users: Delineation forms should be completed by State Engineer designated delineators or Office of the State Engineer
staff. It is important that the delineation be documented to the maximum extent possible. Please complete this form providing
as much of the data requested as possible. Additional insight as to the methodologies and expectations are provided in the
Ordinary High Water Mark Delineation Guidelines. This form should be forwarded along with all supporting documentation,
including any pertinent maps and photos to: The Office of the State Engineer, 900 East Boulevard, Bismarck, ND 58505-0850.
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Nov4d ovVANOVA AJFHLVATAIdM LON WNAIOYDE WNUOSA[0d 190 T190°MOV A AVAT-HONV T LIMIA-D0¥d ©JE[0DUE] B[AYJ
1dN ovA1dN LVRIDIVAS-SNOWNOTOS | Wmeinuimod wnjeuo3A[od v MOVAOVA AVAT-IOAIM LINAA-DOIA erjoj1ound e[y
1dN -OVA1dN TIVINS TVAS-SINOIWOT0S WNIO[JIq WNjEu03A[od Y2 ovA1dN NVOTIHNY AFdSdO1 eAyoeysoydo] ewAiyd
1dN -OvA1dN A TIOHM LIOM I TIN ©IR[[IONIAA B[e3A]0d MOV +MOVA MOV NOWWOD Ada Sensne sIWSelyd
Novd Nov4d VOANAS ' LOOYTNVNS ©50UdS B[ETAJ0 IN ovVANOVA ANMOAQXOTHd eso[id Xo[yq
MOV MOVA'NOVA AT LIOMITIN eouINgues e[eSA[0d IN (190 S, AdSTAN XOTHd 1K35[0Y XO[Yd
Nnov4d NovA1dN Ja9S-HONOY aIM-ANINV' IO BIPUEIOPOP BISIUE[O] 1dN NovA1dN ANVIAOOM XOTHd BIEOLIEAIP XO[Ud
IN 190 4SOV VINODOd soprossojsorydo eruosoq Nov4d Nov4d AHLOWIL asuoyeld wnd[yd
MOV MOVAOVA HONOY'SSVIDANTI SI[BIALL} BOJ MOV MOVA'NOVA ANId TV AHLOWIL winuidje wnd[yq
Nov4d MOVANIOVA ANV IAOOM SSVIDINTd SLISOAJAS €O Nov4d +NOVA1dN AIVNVI NOIWNOD'SSVID SISULIEUED SLIE[EY]
Novd -OVANOVA ADNINAN SSVIDANTd sisuopead eoJ +MIV 190 MOV AIVNVYD AT SSVID BOOBUIPUNIE SLIE[EY]
MOVA +MOVA NIV TMOASSVIDINTH stysnjed eod +MOVd T190°0Vd LHIMS AVAT-MONAV LOOISLT0D SENISes SASEI0d
oV MOVA-NOVA VAVAAN'SSVIDANTA SISUDPEADU EOJ +MOV +MOVAOV 1HIMS LOOASITOD smew[ed sojseod
-Ovd MOVA-OVA SAOOM 'SSVIDANTA SI[RIOWU EOJ Y2 MOVAOVA LAAMS DILOYV LOOASLT0D SOPISLY SISO
ovd ovANOVA VTV SSVIDdNTd erjoyounl eod Nnov4d MOVANOVA SAANAIIVO' HVIAV A LIDUPIIES BIPLIOPLIO]
MOV MOVAOVA SNATIVMS SSYIDANTI BI[OJIONE[S BOd 190 190 dOYDANOLS-HOLIA SOPIOPAS WNIOYIUd]
-NOVAd NovA1dN NOLLNN'SSVIDANTI BUBIO[PUSJ EOJ IN ovd AAMOTI-TIVIAS HNONOLAIVAL SN19501d UOW)SUIJ
Novd ovVA-NOVA VAVNVO'SSVIDANTI essardwiod eod Nov4d NoviA1dn IAANA TS HNONOLAIVAT SI[10BJ3 UOWISUS]
Y2 ovA1dN SNIV'1d'SSVIDANT1d epLIE B0 Y2 -MOVA-OVd HAOTOXOAANONOLAAVAL SI[E)BIP UOWDISUd]
Nov4d -MOVANOVA TVANNV SSVIDANT1d ENUUE BOJ 190 T90°MOV A dANVM S TIOMASNOT ©1E[020UE[ SLIE[NIPO
SOV -OvVA1dN DIF°SSVIDANTI ejdwe eoq Y2 ovVANOVA AVID LIOMASNOT 1Ke13 SLe[NdIpod
190 T90+MOVA |  ANVIAOOM NATID TIVINS ATHOIO BIEJ[OAB]D X BIOIUEIR[] Novd +OVANOVAd dOOM ATIVA LIOMASNOT SISUDPEUED SLIE[NIIPA]
MOVA MOVA IAANA TS AIHDI0D0d LS LIoYIUER]d NoVd -MOVANOVA LADIHLYAdATAD BOJEJIA SNSSIOOUAYIIE]
Y2 MOVA'NOVA AVAT-ANNOY DYV T AIHOMO ©1E[ND1GIO BIAYJULIE]] oV JVANOVA VINIDUIAJAdATIO erjojonbuinb snssiooudye]
MOV T190°MOV 4 AONRIA-ALIHM drIVdd dIHOUO eoeydoona] e1oyjueIE]d 140 190 AAMOTA eIojIATed eIsseuIeq
-TTVINS SNSSVNIVA-10-SSVID
+MOV +MOVA MOV NATIO NIFHLION ATHOUO ea10q10dAY e10yIURIEld 190 T190°MOV A NIFHLION SNSSVNIAVA-10-SSVID stysned eisseued
J0)RdIpuy s.10)edpuf JO J0)RdIpuy s.10)edpuy JO
[euoIsay dguey] [euoneN duIBN uowwo)) duIk N dJNUIS [euoIsay dguey] [euoneN duIBN uowwo)) Uik N dJNUIS
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novd Ovd1dn AT NOWNOD AU AgdS v SNoEpI SNqmy novd MOVA1dN MAMOTA RIUEIOND B[0IR]
-“HSINATIO NITIDYLLNIM
IN THO dNDHIOOL I0ISOUE] Be}0y novd MOVANOVA SINId NATIDUALNIM EI[OJLIESE E[OIA]
novd Ovad1dn SAOOMASON TISPOOM BSOY ovi +MOVI OV VINIDIIA INIA-NIVINNOW WNUEUIEIA WNWSYURUIL]
IN NOVA1dN VIO TIL INNASOY IO DN E50Y THO THO MOV VNNVIA SIVAM SSVID eiopToned eljjauong
novd NOVA-NOVA HLOOWS ASOY ©pUE[q BS0Y €O THO OV TIVI1V STTVLLAN'SSVID BUBI[ERNU B[AU0ING
IN Vi ARV 450 CUBSUEIE eSOy MOV THO MOV TV TV ONIdHAM SSVID SUBISIp BI[[oUI0oNg
novd novd ATIDRIdAS0d SHE[NIIOE eSOy MOV THO MOV TIVITV TIVLINON'SSVID SOPIOIIE BI[[AUIING
ovi MOVAOVA QTN SSTID-MOTTHA eypouny edduoy IN THO MOV SIDOW A T-AIVH AAdM-dOHSId wnooe][Ided WU
ovi ovi AINNOD DOAOW SSTID-MOTTHA CUITIOUD) eddLioy novd DVANOVA NSOV AH N wnuimbe WAIpLdl
+MOVA THO MOV ONIJATAD SSTIO-MOTTHA SISAIAS edduioy N0V OVA-NOVd A3OHD AMAAHD CUBIUISIIA SnUNL]
MOV MOVATOvd ONIAVEIdS SSTID-MOTTAA ejenuis eddioy novd novd SOV I ARIAHD BUIOIOS SnUNI]
€O THO OV DOH SSTID-MOTIHA smstied edduoy +N0Vd OV N0V AL ANIAHD eoIUBA[ASUd Snuniq
€O THO MOV AVAT-INNTE SSTO-MOTTIA sadiaino eddioy 1dn NOVA1dN NVORIANV NN CUEDLIOWE SNUNL]
€O THOMOVA | 1VddS-INALSISAAd SSTI0-MOTTIA eUAed eddiioy MOV MOVANOVA TIV-IVEH SHES[NA e[[ounIg
MOV MOVA-OVd NVRILSNV SSTRID-MOTTHA eoerysne edduoy novd +Ovd1d0 VNVISINOTINV1d-NMODINN ESIUEISINO] €3PIOS0qOI]
Tdn Ovd1dn SOV IE LSND0T erorovopnasd eruiqoy MOV THO MOV NVORIANY SOUNRId BUBdUI B[NWLL]
€O THO OV AT JNVAS INVIIND 9IS S0qR] novd MOVA-NOVA | __SN0ONV IO LOOU-EIVNSHTLLVY ES0UIR0%] SOUEUAI]
IN MOV ATLSRIE ANIAEIS00D NS035 SAqRY 1dn Tdn HONOW LOOY A VNSHTLLVY e1adse soyueudlg
novd OVANOVd OTVAING INVIIND WNJEI0PO SOqR] novd novd A1THM LOOY EVNSH TLLVY Q[ SOUIUEURL]
MOV MOVAOVA AR INVIIND ansnae] saqR €O THO MOV SO0UE TIOAANONID SI[EALL €[[1U10d
ovi MOVAOVA WALS-AAIVH AMVAHIS00D WN[[2MIY SAqRY +MOVA THO MOV A1LV1d TI0d9NONID sisuape[d e[[DU}oq
IN GNOVvd MVNOS ALHM INVIIND WN2159 SaqR IN MOV MOV NAWVLS-HALI TIOANONDD eipuvuad B[ud10d
MOV MOVAOVA SOV ATIAINVIRIND WNUBSLISWIE SAqR MOV THO OV AHSNE TIOIANONID exopeied B[1US10d
€O THO A1qGAN HS Ve ©20e][1de 10dSoyIUATY IN €O HSAVIN TIOAANONID susned e[[nuIod
IN THO A1THM HSMSIVAd ©q[© TI0dSOPUATY ovi OVANOVd NVIDAMION TIOdHNONID ©3150A10U B[1US10]
IN [RYE HLOOWSOVINNS ©1BqO[LI SN IN +OVAOVd SIATIOJIN TIOIANONID 19[[0JIU E[[IUIO]
IN IN AVATHONV TNIOHLMONE ©JB[090UE] SNULIEI €O THO OV ASNAAIA TIOAANONID BUEISO[[IUl E[[DUI0]
novd NOVA1dN NOWNOD NIOH LN OB SUWEHy ovi MOVA-OVd ISHMHIMON TIOIFNONID SI[IoEI3 E[nuajod
MOV THO'NOVA AVATYAATY NIOHIMONE ©1[Oj U[E SNULIELY ovi THO'NOVA ANVID TIOJANONID ©S0[MpUT[3 B[NUA10d
140 THO A1THM LOOAMO¥OMALVA | Sn[IAYdotory snnounuey MOV MOVA-OVd AGENAHS TIOIdNONID €500 B[[HUAI0]
€O THO ANOJ dND-VALLNE SNpISLGNS Sn[nounUEY MOV MOVANOVA AVATRIVA TIOINONID EI[OJISIOAIP B[[DUIO]
€O THO+MOVA JNVMS NIAHLIONdNO-MALLNE | sieuomua)das sninounuey MOV MOVAOVA TVINNAIE TI044NONID SIUUAIq B[[HUA10d
€O THO VAT AAA T4 dND-JALLNE SMIEI3[205 SNNOUNUEY novd +NOVd 1dN TIVL TIOAANONID ©INGIE B[HUSI0]
ovi +MOVI OV AEMOO0H dND-UALLINE SMEAINOAI SN[ROUNUEY novd v 1dn MAATIS TIOAANONID ©3IUSBIE B[1US10d
+MOVA THO MOV VINVATASNNAd dNO-WALLAE | StomeA[Asusd snjnounuey €O THO MOV AIAMAAATIS CULIOSUE B[[DUI0]
ovi OVANOVd SO dNDAALLNE SIRUEIOI SN[RoUnUEY €O €O WALS LV 1T QHIMANOd SIULIO1I0}S0Z UORBOWT}O]
€O THO MOV SNNODVIdND-MALLOE TTUNOOBW SN[NOUNUEY €O €O QaHLVAHS AIMANOd SjEUIGeA UORTOWTIO]
€O THO WALV SIVAE-ONOTdND-AALLNE SIISOIFUO[ Sn[nounuEy €O €O AVATMOTIVN AHIMANOd SIS U0RF0E}0q
MOV MOVI-MOVA TNIAOVED dND-UALLINE SNUOWIEU] SNNIUNUEY] €O €0 VIS AHIMANOd snjjids uopBoweI0g
ovi MOVADVA ATLSRIE dND-JALINg SnpIdSIy sn[nounuey €O €O NOSQUVHORI AAIMANOd TTUOSPIBYILI U0}BOWEIO]
TMOVA THO' MOV | ¥ALVM MOTIEA TIVINS dND-IaLLNd TUIEWE sn[nounuey THO €O TIVINS QHIMANOd snjjisnd uojBoue}oq
ovi OVANOVd HSNNEADVS dND-UALLNE SNWILIDQE[3 Sn[nounuEy €O €O WALS-ALIHM QIIMANOd snBuojorid ucjFouIRI0]
IN MOV LIOMIVAdS dND-JALLINE e[NUIE] Sn[nounUEy €O €O 0DVS'AIAMANOd SIEU55d UORRBOWEIO]
€O TH0 MALVM MOTIHA dND-AALLNE SHE[[2qey Sn[NoUNUEY €O €0 AVAT-DNOTATAMANOd SNSOpOU UOPBOWE}O]
€O THO AAISVAS dNO-MALLNE eLI[EqUIAD SN[nounuey €O €O AVATDONILVO T AHIMANOd SUEJEU U0JOBOUIEI0]
MOV MOV MOV VAT LAVAHdND-YALLNE | Sn[Aqdorpied snjnountey THO €O SIONITII GHaMANOd SISUSOUI[[T U0}B0WEI0d
€O THO MALVA ALHM dNO-MALLNE spenbe snnounuey €O €O ASSVID AAIMANOd SNOUIIIEIS U0JO50IEI0]
MOV MOVI+OVA TIVLdND-¥dLINg SHOE Sn[nounuEy €O €O SSARLT AHAMANOd 115311} UORBOWT)O]
MOV MOVAOVA ANIdTVENS dND-JALLNE SNABIOQE Sn[NoUNUEY €O €0 AIVATAIIMANOd SNSOI[0} UORBOWTO]
novd OVANOVd AN VO ed1eo01oB SN2IANQ €O €O AVATANLT AHIMANOd SIULIOJ|1J UORBOWE}Oq
ovi OVANOVd ATATMO T ANO NATIDAALNIA EIO[IUN B[0IA] THO €O AVAT-NOGE R AHIMANOd snip&yido UoRBOWTOd
novd +Ovd 1d0 AAIS-ANO NATIDUALNIM ©pUNSIS B[0IKd €O €O AVAIHI-YALY M QIIMANOd SNIOJISIOAIP UORBOWEIOd
novd OVANOVd AVAT-ANNOY NATIDUHLNIM ©IOJIpumOl B[0Ikd €O THO ATIND AAIMANOd SndSLI0 u0jBOIEI0]
J10jed1pu| s10)ed1puf JO J10jed1pu| s10)e31puf JO
[eUoISdYy | 9Sury [euoneN duIgN uowwo)) duwIeN dJNUdIS [euoISdYy | 9Sury [euoneN duIEN uowwo)) duwIeN dJNUdIS
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novd “MOVI NIV QAINIOd SSVID-HAH-HNTE | WNI|ojIsn3ue WIGOULIASIS ovi MOVA1dN NVORIANY MAA TH SISUSPEUEd SNONqUIES
1dn Ovd1dn ATENNL TTVL QIVISON WNWISSH[E WNHqUASIS -NOvid NOVA-NOVA NVISSMY A T1STHL 193ns>d Bjos[es
MOV MOVANOVA INVId-dNd wnerjoyiod winiydyg -NOvid +NOVA-NOVA NVISSMY A T1STHL 1[e3 E[OS[ES
MOV MOVAOVd AMONSNOIdNVD EOATU QUI[IS THO THO NANLOY MOTIIA CWIISSTIOS XI[ES
1dn Ovd1dn SAIZNAN NOIINVD TISSIZUSW QUI[IS novd OVANOVd MATN0IS MOTTIM BUEIONOJS XI[ES
ovi “MOVI NIV Qaas-ANOMAaNNOND-ANd SMENFUE SOKIS MOV THO"1dN VAT LIVAH MO TTIA epISLI XI[eg
IN IN VAVNYD ANAE-01vAdNd SISUSpEUEd eIpioydaysg MOV MOV SRV MOTTIM e[oonuowopnasd XI[es
ovi OVANOVd A1LSRIE ING SSVID EIR[[I010A BLIEs 40 THO MOV AVAT-ANOWVIAMOTTIM erojrue(d xijeg
novd OVANOVd H1LSRIE 11V1-XOd SSVID EDI[EI ELIT}Og €O THO+MOVA MOAVAN MOTTIM suejonod Xi[es
novd OVANOVd A1LSRIE MOTIIA SSVID ©aNE[3 BLIEIAS IN T90"1dN DOH MOTTIM sue[[od1pad XI[eg
Tdn +NOVd 1dN A1LSRIE ASANVAVI SSVID 115qe} BLIERS €O THO OV NIVINNOW MOTTIM ©[00[UOW XI[ES
ovd Ovd1dN NOWNOD TASANNOID SHES[NA 010alag MOV TA0+MOVA MOTTIA MOTIIM ©IIN| XI[eS
MOV MOVANOVA NAa100 1aSANNOUD snainepnasd ofpauag MOV MOV MOV ONINIHS MO TIIM epLon XI[eg
-NOvid NOVA1dN ANIIVad TdSANNOAD SIsuapE[d 0109Ug TMOVA THO MOV OLDVIMOTIIM eIpUEISe] XI[eg
ovi +MOVAOVA WVSTVE 1TaSANNOUD snnoiadned ofpauag novd novd ARV TIVL MO TIIM SNy XI[es
ovi ~MOVIOVd ANONOLSHNV T TASANNOAD SWEIO0)UT 0f9UdS ovi +OVAOV SOV MOTIIM SIIey XI[es
140 THO WALV TASANNOUD sn[ydoIpAy ofoauag MOV THO MOV AVAANVS MO TIIA engIxe Xijeg
ovi T90"1dN LIASAA TASANNOAD sn[ydowa1s 0aug MOV MOV MAARI RINOSSTATMOTTIA e[eydoo0ud Xijes
€O THO'NOVA AVATIDIHL TaSANNOAD SN[NSSEId 013Ug MOV MOV ASSNdMOTTIA 10[03SIP XI[eS
+MOVA MOV MOV HSAVN TISANNO™D SMJSIBUOD 010AUSS IN MOVAOVA AVATLIVAH MO TTIA ©IEPI00 XI[ES
MOV MOV NAAT0D LOMDVY SNoINE 0103USS €O €O AAVOH MOTTIM EPIPUED XI[ES
IN NOVA1dN TIVINS dVOTIN3IS enAzed BLE[RINOS MOV +MOVI OV Aaag MO TTIM ©UeIqq9q XI[ES
MOV THO MOV ANTE dVOTINIS IO LIJE] BLIB[[9NOS MOV MOV AVATHOVAL MOTTIM sopiojep3Aue Xi[es
€O TAO+MOVA AadOOH dVOTINIS EIE[N0LI9[EF ELIE[[a1Nog MOV MOVI-MOVA ALHM MO TTIM eq[e XI[eS
IN -NOvid SAAINAdI VO aIvN0S eRIpUE[LIEW eLienydolog €O €O AT TIOMLTVS IqnI EIUI0dI[ES
Vi MOVA1dN AVATHONVTLIOMDIL ejg[0ooue] elienydoiog €O €O Aag0T-ONOTAVAH-MONAV SISUSPIAD}UOU BLIENITES
€O €O dOL-dTONVUdS ©3080N)S3 £0[(00]09S €O €O AVATAVOdd AVAH-MOTAY elojIe] eHeniSes
€O €O WALS-LIOS HSNW1Nd snpifea sndig €O €O AVATSSVID'AVAH-MOWAY eoujwess eneniSes
€O THO+MOVA AVNOS-ARIHL HSNW1NE susund sndiog €O €0 NNVINTIDNT AVAH-MONAY CUBIUURW[OZUS BLIENISES
€O €O ONIdOONA HSNW1Nd snnpuad sndig €O €O NAAHLION AVAH-MOTAY ©IBAUND BLENIFeS
€O THO AIVOTO HSMNINd snpyjed sndig €O €O AadOOH AVAH-MOMAV BURA[ES eeniFes
€O €O VAVAINHSNNINE sisuapeadu sndig €O €O SIVAH-LIOHS AVAH-MOWAY ENSOIIASI] BLIENIDES
€O €O TN TIVNS HSNW1NE sndzea01o1 sndiog MOV THO OV OILOYV LIOM TIVAd SopIoUIFes eulFes
IN €O HSAVNLTYS HSMI1Nd snupLew sndiog €O Td0 SSVAD-NOADAIM e e erddiyg
€O €O MAANA TS HSO1Nd SMREPOINAY SNdIdg ovi MOVA1dN ANIHASDOA SNSOUSA XoUIY
€O THO STTVHHSNNINE ey sndifog +OVd MOVANOVA AATVAIVINONVRILD0A SIAJEAT[NGURLY) XoUINy
€O €O MAARIHSONINE sipelAny sndiog +MOVA MOV MOV AVAT-MOLAVNIDOA sn[IAydoud)s Xourmy
€O THO+MOVA SSVID-T00M snuad&d sndiog €O €O MALVA LVAIDS00d SMIB[NOIGIO XoUINy
€O €O NARID HSNA1Nd suarAone snding €O THO+MOVA NAALSAM SD0A SI[EIUSPIS00 XoUIly]
€O THO SAANTOHSMNINE snuesLowe sndidg +OVd MOVA-NOVA MALLIED0d SNIOJISMQO XoUINy
€O THO WALS - QVHHSNA1Nd smnoe sndiog MOV MOVA-OVd NVOIXANI00d SUETXOUI XOUIY
novd +NOVA-NOV ATLLITNALSANTE | winiedods wnuAyoeziyos MOV THO MOV Naa109300d SNUIBLIEU XSUINY
novd Ovd1dN ASTVAOITAN susoseIndind SUIEZIoS MOV THO MOV AAIS-vasSod SUIFony Xouwny
IN €O SSVAID-A0d smsnjed euozionayg +OVd +OVA NIV @IVAI00d D0d SNOUSAUIOP XAUINY
ovi ovi NYALSTM ADVUAIXVS SI[EIUOPIOO0 EFELIXES MOV MOVANOVA ATINDD0d sndS[Io Xauiny
Tdn MOVA1dN ONIAAONADVUAIXVS ENIIS0 BFEIIXES THO THO+MOVA MALVA LVAIDS00d EIIUIEILIQ XOUINy
novd +NOVANOVd SOV 18 AOOMASVIID SMIE[NOIULIGA STEQOdIES ovi +MOVI OV A1vdI00d SUISSHIE XouIny
novd NOVA1dN TA9-ONIONNOE SI[eUIoLj0 eletodes ovi MOVA1dN JAAHS TRR0S E[[350J90¢ XUy
IN JNOVi TOOUEIVNS SOV IH JIpUB[LIEW B[NdIUES novd MOV NIV AVATLND MAMOTIANOD EIRIUIOE] BDYOAqPIY
ovi +OVANOVA ATIALSNTO LOOUTIVNS MOV e ©LIE3013 Bnolues novd NOVA-NOVA QaATOVIENVSAS I BDIqPIY
+1dN +NOVA1dN NVIAVNVD LOOUAN VNSOV 14 SISUSPELED e[noluEg MOV MOVANOVA AT AMAGdS VA SNSOLS SNy
IN OV 1d0 I00Md00Td SISUSPEUED ELBUINGUES MOV +MOVI OV VM A AAIOV 18 suddsoqnd snqny
novd +NOVANOVd AT NVAJOANAAA T ES0UIR0EI SNoNqUIES novd +OVA NIV NAALSTM AMVA- T THNTHL sniopiated snqy
J10jed1pu| s10)ed1puf JO J10jed1pu| s10)e31puf JO
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190 T80 AVATLY 14 TAOMIAdav 1d ©IPIULINI R[N MOVd T0-MOVd HIOOWSdTLLANADAAH ©1]0JINu) SAYORIS
MOVd MOVANOVA ONIDNILS A 1LLAN ©3101p TR0 90 TA0 MOVA HSAVIN A 1LLANADAHH smsnjed sAyoEIS
-NOvd +OVd 1dN SOOT WA TISEUoy) Snu) IN THO+MOVA AVATdOSSAH A 1LLANIDATH erjojidossAy sAyoelg

ovd ovd AAAddI IS WA ©IQNI SnW ovd T900Vd HIOOWSd1LLANADAAH epidsiy sAyoerg

ovd MOVIOVA NVORIAAY W1 BUBOLISWIE SNW MOVd TMOVAtOvd HDNOY 4 1LLANADATH e1adse SKYoeIS

40 190 AVAT-AVOUE TIVLLVD eroyne] eqdA T, Tdn NOVA 1dN ALITAOd AAaSd0odd sniojIuiSea snjoqoiods

40 90 AVATMOTAVN TIVLLVD erjoynsnue eqd | Tdn -NOVA1dN HIVAHSdANd a9asdoad smda[3ou snjoqoiods

Novd -MOVA1dN Aa1dS SLVO-aS1vd Wneolds WnjsH, Tdn NOVA 1dN ANIVid adsd0dd sidojo132 snjogoiods

ovi OVd1dn avaT ©Ie1[0J10d STUEPOLI . novd NOVA1dN ANVS aadsdodd snupued&io sn[oqoiods
-dSVID'SSVID-DNIIOOT-SNNTA

Novd OVANOVd ALTHM NN TIRL sadixa[y WAIHL, Novd NOVA 1dN TIVI'aadsdodd 3adse snjoqoiods

ovd MOVAOVA DONIGAON NNTTIRL WNNUIS0 WNIH ovd +OVIOvd TV NOLVOVS saploire snjoqoiodg

90 90 HSAVIN SSVID-MOTdV ansnjed UPO[BLT, 40 90 MALVAID AHaMSIONd ©zIGiK[0d ejopoids

1890 1890 AdISVAS SSVAD-MOMAY WNWNLEW UIR0[BH, MOV ~MOVAOVA DNIIdS SASSTIL-SAIAV T sieoA sayuends

90 90 HVLN SSVID-MOTdY WNUUISU0D UTGIOBHT, 90 TA0 MOVA QdAOO0H SASSTIL-SAIAY T euEjozUBWO SoyjueIdg

+NOVd +NOVA1dN NVIS¥ad 4dA0TO wnjeurdnsal WO, ovd oOvVA1dn SNIV'1d LVAD SASSAIL-SAIQv1 | wiuoduesiugew sapuendg
Novd OVA-Novd ALHMYIA0TO susdal Wni[ojuI, MOVd +TMOVA-MOVA DONIGAON SASSTUL-SAIAV 1 eNiIdd sapuelds
Novd OVA-Novd [ENREIXg®) asuajerd WAIOFIT, IN ovd A1THM LIIMS-MOAVAN eIoJ[Maq eaeIlds
Novd OVA-Novd DISTVATAOTD WNpLQAY WNI[OJU], MOVd MOV MOVA AVATMOMIVN LAIMS-MOAVAN eq[e voends
ovd -MOVANOVA AMMATMVILS ATAOTD WN1oj15e1 W[OJLL, ovd +MOVI-OVd ANIVAd SSVADADAAM ejesmqo sjjoqdoudydg

Tdn NOVA 1dN DONI'TIONS MAA0TO WNIqnp WAOJIIL IN Ovd1dn 1TV TV VAdNOSNIVMS e[ns[es esAydosoeyds

+ovd +OVAovd SHLIMMOIg 4dA0TO TPLAY09q WNTOJIIT, 1890 890 HSAVINLTVS ATdNdSANVS BULIE eLE[N31adS

Tdn MOV 1dN ANIVid TIOM-4ad1ds SI[E}UAPIO00 BUBOSIPEIT, MOVd TA0 MOVA ANIVid SSYIDAU00 ©eUnoad eunteds

ovd ovVA1dn IOVIE-DONOT LIOM-MAAIdS ©]83)081q BIUEISIPEI], MOVd MOVd TV 1V SSVIDAI00 sieI3 euniedg

Novd MOVANOVA NOSIOd DIYAIAAY AAI 11312qpAT UOIPUIPOIIXOT, 1890 890 INVID'qadng wndizakina winuesieds
Novd MOVANOVA NOSIOd AAI SUBOIPE UOIPUSPOAIXO, 90 90 AVATMOMIVN AaadNg WnsIows wnjuesiedg
Novd Novd NVORIAAY OOMSSVE BUBOLIOWE BIIL 890 890 LINAANATID AdTdNg wnd1z2010[(> winuesIeds

IN ZNovd Q1A SSTI0-ANNAd aSUDATE [dSe[ T, IN €O ONIHONVIE Qdadnd Wnpe[ooIpus winiuesieds

Tdn ovVa1dn AVAT-ANNOY ANINT-AS TV erojIquioy sisdounay Novd +NOVANOVd NOSNHOI'SSVAID asuadafey wnyF10g

1890 THO+MOVA HSIVIN'NYAL | soproiaydAjoy saldKjay L IN ovVa1dn NAOD-NOONH 10[001q WNYF105
MOVd MOVA-NOVd AVATHAILNT AQOdATAHL | WinijojliSajul winipod oy, novd MOV 1dN NVIANT'SSVID SUBIAU WISEYBI0g
MOVd MOVA+NOVA ATAVA AN4-MOAVAN WNJI01p WNNDIBYT, IN JNovd SANATID HSV-NIVINNOW eurndods sngiog

ovd MOVIOVA A1ddNd A0A-MOAVAN windiesKsep wnnoreyL, Novd NOVA 1dN NOWINOOD @ 1LSTHLMOS SN9JEID[0 SYOUOS
MOVd MOVATOvd NVOLIaNY ddaNVINIED 3SUSPEUED WNLONT, MOVd MOVANOVA ATIONd A TLSTHIMOS 30dse snyouog

Novd +NOVA-NOvd NOWWOD'NOITAANVA S[BUIO[JO WNOBXEIE], ovd ovVa1dn QTAIT A 1LSTHLMOS SISUQAIE SNYOUOY
IN MOVAOVA AVAIOLIVS CUWISSISOWeE] XIeWe ], -Novd NOVA1dN JA11S AO¥-NAA'10D ©pI5U 03epI[oS
MOVd MOVd ASANIHD ISRIVINV L SISUSUIYO XUBUIe ], €O €O SITAAARN dOY-NAd'10D 1[[9pp 03epIjos
+1d0 NOVA 1dN NIVINNOW AddagMONS | snjiydoato sodiearioydwikg MOVd MOVAOVA INVID'dOd-NAa10D ©3)ue313 03epIjog
IN VA 1dN AMAAG-TVIOD | Sme[nolqio sodieatioydus Novd Novd DVZDIZ AOU-NAd 10D SINESIXA]] OFEPI[OS
-Novd +NOVA1dN AMAATMONS snq[e sodieonoqdwis IN OVANOvd AT A0¥-NAd 10D ©)B5Uo[0 03epIjog
-Novd -NOVA1dn LEREE eIRIpel BOIoMS Novd +NOVANOVd VAVNVD AO¥-NAA10D SISUSPEUE) 0FEPI[OS
IN IN VIINVAITINS nueadey enUeANIng Novd +NOVA-NOvd TIVL AO4-NAa'10D CWISSHe 03epI[oS
1890 T900V4 NOSIOd VAT TONS eueAd{ons eAapNg Novd +NOVA-NOvd SOV 19 dAVHSIHDIN WnISIU WNUE[0g
Novd OVANOVd IV 1V AHAMdEAS EIPOWIoNIT BpaEng Novd +OVANOVA DONIGNITO dAVHSLHOIN ©IeUIED[Np WNUE[OS
MOVd +MOVA-MOVA HS¥Nd AddMddas essaidop epaeng Tdn NOVA 1dN VNIT04VD daVHSLIHOIN aSUQUI[0TEd WNUE[Og
ovd +OVA-NOVd ONITIVILNVAGA I oAy sa[Aisoydong ovd OVA-Novd SOV 19 daVHSIHOIN WNUEILIDWE WNUE[OS

40 140 1dN AVAT-dSV IO I TVLS GHISIML snijojrxo dwe sndoydong ovd +OVAovd X1LSIad JaraNgadn epidsIy Xe[ig

IN IN A71A94dN SNOSAAVHOII SSVID TuospIeyol vdhg ovd ovd HIOOWSMAMOTI-NORYD ©308qIo XE[IWS

Tdn NOVA 1dN NOWINOO QIAMSIDIHD PO CLIE[[3IS Novd MOVANOVA AMAVISTVAS-SNOWNOTOS S IV EIe[[9)S TUIoE[IIg

40 T80-NOVd M1VIS-DNOTLIOMIVIS sadi3uo] eLe[[31S ovd OVA-Novd MAHLVAL 1vAS-SNONOT0S-AS V4 50U BUIDEIWS
MOVd T900V4 AVATDONOTLNOMAVIS ©1[0J13UO] BLIE[[3IS 1890 890 OO TWAH dINSHVd-ddLY M aAENS Wnig

Novd ovVa1dn MASSHTLIOMAVLS EOUIIEIT eLIe[[91S Novd NOVA 1dN HSN¥Ea 1LLOT 1V.L-139d1N0S XISy UOTIE}Ig

40 10 MOVA AHST T LIOMIVIS BI[OJISSEI BLIT[[1S +ovd -MOVA+OVd SXNVHOIN SSVID-dAd-dN 14 WnjeuoIont WAIYOULIASIS

IN 10 MOVA NIAHLION LIOMAVLS BUHUEIATED LR[S ovd MOVANOVA IONLS'SSVID-dAd-aN1d WNUE)UOW WNIYOULIASIS
J103edIpuy $10)edIpuU] JO J103edIpuy $10)edIpu] JO
[euoI3ay | aSuey [euoneN JuIB N UOWWO ) dUWIBN] dJNUIIS [euoi3ay | aSuey [euoneN JuIBN UOWWO ) dUWIBN] JJUIIIS

SANVILIM NI d1DD0 LVHL SINVId 40 LSI'T ¥ NOIDOHYI

SANVILIM NI d1DD0 LVHL SINVId 40 LSI'T ¥ NOIDOHYI




ovd ovd MOAVAN SYIAVIOHLVAQ SNSOUSUIA SNUSPESIZ

nov4 +MOVA1dN NIVINNOW'SYIAVOHLVAd SUBS90 SnudpesiZ

140 740 JANIOH AIdMANOd stysnjed erjjoyoruuez

ovd +OVA-OVd HONOYINI-ATID0D WNLEWNNS Wnlyjuey

IN +OVANOVd ANIASANG-ATIO0D wnsourds wnryyuex

740 740 VIENNTOD TVAN-YALY M BUBIQUIN[OD BF[OM

novd +NOVA“1dN SYHAM-XISHNDSHA ©10[J0300 BId[nA

ovd -MOVADVA LSO AdVID eurdjna snip

v MOVANOVA SINVIIIATIAdVID eliedlr SDIA

IN -0V TIPIBUId] X B[OIA

1dN NovA1dN AIMOTI-OM L LATOIA WINLIBIA B[OIA

v JVA-OVd AN ATIOOM LATO0IA BLI0IOS B[OIA

MOV MOVADVI ALIHM AVAT-AINAIN LI T0IA BIJOJIUDI BOIA

Novd -OVA-NOvd MOTTIA ANMOA LATOIA suadsoqnd e[oIA

ovd oVA‘NOvd ARIVId N9 LA TO0IA e[oouned e[oIA

novd MOVANOVA MOTTIA HLOOWS LHTOIA eoruelAsuad e[o1A

Novd NOvA1dN ARV LA TOIA epynepad e[oIp

novd oVA‘NOvd 4N79 NOWWNOD LA TOIA eaoeuol[ided ejorp

IN 740" MOV HSYVIN LA TOIA stsnjed g[o1A

MOV +MOVA MOV 509 NIFHLION LATOIA e[[Aydoxgdou ejory

-MOVd +MOVADVA RINOSSINLATOIA SISUQLINOSSIW B[OIA

MOV MOVANOVA ALIHM dVAT-dDdVT LA T0IA e}1US0oul B[OIA

MOV MOVI-MOVI D0d NVOIIFNV LA TOIA es10dsu0d e[oIA

novd OVA‘NOVd ANdS-AIMO0H LATOIA ©OUNPE B[OIA

Novd MOVATdN NOWWODHOLAA BAES BIOTA

IN OV A1ddNd NVORIFNY HOLAA BUBDLIOWE BIOIA

ovd MOVADIVI NVORIGANV HSNIAMITINVID WNQO[H) WNUINGIA

novd +OVANOVd ANATIANNYN 03ejud] wnuInqrA

MOV MOVANOVA AMAFIHSVNOS 9|Npd wnuInqIA

v MOVANOVA LOOU-SATATND WNOIUISIIA WNOSEIIUOIdA

140 19400V AVAT-ANAHL TIIMATHdS e1]0j1[|Ad10s eo1u0IOA

140 140 HSAVN TTIMATAdS LIB[[9)NOS BIIUOIIA

MOV 7d0-N0OVd ANV ISINd TTIMATAdS euLISo10d BIIUOIIA

1dN NovA1dN NOWWNOD TTIMATAdS SI[EUIDLJO BOIUOIDA

740 740 AALVM NI TTIMATIdS LIBUAJED BOIUOID A

IN ;NOVvd NAOD“TTAMAALdS SISUDAIE BOIUOIOA

140 140 AALVM TTIMATDdS eonenbe-sijjeSeut BOIU0IOA

740 740 NVORIANV TTIMATIdS BUBSLISWE BIIUOI A

MOV MOVADVI ARV Ad AHIMNOYI LIB[NDIOSE] BIUOUID A\

-MOVd -MOVA1dN SINIMATVE AIIMNOYI TIUIMP[Eq BIUOUIDA

Vi JVd-Novd NAATOO MAVAINMOUD SOPIOI[90UA BUISAGIOA

novd +oVdA“1dN ALIHM NIVAATA BI[0JI01IN BUDQIDA

MOV +MOVADIVI ANTANIVAAYAA BJB)SBY BUIQIOA

nov4 MOVATdN ALVILSOUd NIVAITIA £189)00Iq BUSQIA

140 140 AT TID-ATIM BUBOLIOUIE BLIQUSI[[EA

Vi 740DV ATGIAANVRIATVA SI[NPd BUBLID[EA

-MOVd MOVI-MOVI HSYVIN'NVIRIATVA ©JI01p BUBLIO[EA

Vi JVANOvd AVAT-RIVHS NVIRRIATVA ©QO[1INOE BUBLID[EA

nov4 +NOVA-NOV4 AMA9dSN0dD winiredods wniurode A

140 140 AALVM SSVID-UVLS vIqNP ©[[210)S0Z Novd +NOVANOVd olg AdNAgaN1d WINOJBUBIGUIAUI WN[UIDOBA

OV +OVd-OVd NAQTOO SYIANVXATY vaINE vIZIZ NoVd +OVA-NOVd AVAT-ATISSAS LIOM 1194 I[OJI]ISSAS BLIE[NA()

-MOVd -MOVANOVA AVAT-LIVAH SYAANVXATY vadyde eiziz 140 140 AASSAT LIOMITAAY T Jouru BR[O

740 740 TVANNY HORIATIM eonenbe elueziz 140 140 NOWWNOD LIOMIAAAV1d ©ZIYI0IOBW BLIE[NOLI )

J103Bd1puUj $103®2IpU] JO J103Bd1puUj $103®dIpU] JO

[euoIsay dguey] [euoneN dwigN uowuwo)) dwieN JYNUINS [euoIsay dguey] [euoneN dwigN uowuwo)) dwieN JYNUINS

SANVILIM NI d1DD0 LVHL SINVId 40 LSI'T ¥ NOIDOHYI

SANVILIM NI d1DD0 LVHL SINVId 40 LSI'T ¥ NOIDOHYI




APPENDIX C

Example Photos
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Another example of water staining as an OHWM

indicator.

VA NN

Appendix C - 10 of 21




(5]
=]
o]
4
5
=
=
Q
=
w2
&
=
Q
3
-4
Q
2
Q
—
=
Zz

1

Note exposed roots
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Note distinct transition between terrestrial vegetation

and area devoid of vegetation.
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Note the vegetation shift to shrubs.
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Appendix D

Glossary of Terms

Adaptation: A modification of a species that makes it more fit for existence under
the conditions of its environment. These modifications are the result of genetic selection
processes.

Aquatic Species: Plants that grow partly or wholly in water whether rooted or floating
without anchorage.

Adventitious Roots: Roots found on plant stems in positions where they normally
do not occur, often above the ground surface.

Aerobic: A situation in which molecular oxygen is a part of the environment.

Anaerobic: A situation in which molecular oxygen is absent (or effectively so)
from the environment. This condition occurs during long term saturation of soil and will
cause soils to display hydric indicators.

Basal area: The cross-sectional area of a tree trunk measured in square inches, square
centimeters, etc. Basal area is normally measured at 4.5 ft above the ground level and is
used as a measure of dominance. The most easily used tool for measuring basal area is a
tape marked in square inches. When plotless methods are used, an angle gauge or prism
will provide a means for rapidly determining basal area. This term is also applicable to
the cross sectional area of a clumped herbaceous plant, measured at 1.0 in. above the soil
surface.

Chroma: The relative purity or saturation of a color; intensity of distinctive hue as
related to grayness; one of the three variables of color.

Diameter at breast height (DBH): The width of a plant stem as measured at 4.5 ft
above the ground surface.

Dominance: A descriptor of vegetation that is related to the standing crop of a
species in an area, usually measured by height, cover, or basal area (for trees).

Dominant species: As used herein, a plant species that exerts a controlling
influence on or defines the character of a community.

Gaging Station: A point along a stream where instrumentation has been installed for
measuring river stage and where a series of stage and stream discharge measurements
have defined the relationship between stage and discharge, allowing the conversion of the
daily stage record to a daily discharge record. The USGS operates a network of such
gages across the nation.

Gleyed: A soil condition resulting from prolonged soil saturation, which is manifested by
the presence of bluish or greenish colors through the soil mass or in mottles (spots or
streaks) among other colors. Gleying occurs under reducing soil conditions resulting from
saturation, by which iron is reduced predominantly to the ferrous state.



Herb: A non-woody individual of a macrophytic species. In this manual, seedlings
of woody plants that are less than 3 feet in height are considered to be herbs.

Hydric Soil: A soil that is saturated, flooded, or ponded long enough during the growing
season to develop anaerobic conditions that favor the growth and regeneration of
hydrophytic vegetation. These soils display a matrix of gleyed or depleted colors.

Hydrology: The science dealing with the properties, distribution, and circulation of
water.

Indicator: As used in this manual, an event, entity, or condition that typically
characterizes a prescribed environment or situation; indicators determine or aid in
determining whether or not certain stated circumstances exist.

Indicator_status: One of the categories (e.g. OBL) that described the estimated
probability of a plant species occurring in wetlands.

Inundation: A condition in which water from any source temporarily or permanently
covers a land surface.

Mineral Soil: A soil consisting predominantly of, and having its properties determined
predominantly by, mineral matter usually containing less than 20 percent organic matter.

Morphological adaptation: A feature of structure and form that aids in fitting a species
to its particular environment (e.g. multiple trunks, adventitious roots).

Muck: Highly decomposed organic material in which the original plant parts are not
recognizable.

Organic soil: A soil is classified as an organic soil if it is: (1) saturated for prolonged
periods (unless artificially drained) and has more than 30 percent organic matter if the
mineral fraction is more than 50 percent clay, or more than 20 percent organic matter if
the mineral fraction has no clay; or (2) never saturated with water for more than a few
days and having more than 34 percent organic matter.

Parameter: A characteristic component of a unit that can be defined. Vegetation, soil,
and hydrology are three parameters that may be used to define wetlands.

Peak Flow: The highest instantaneous stream discharge recorded at a gaging station or
projected by hydrologic methods where gage data or measurements are unavailable.

Plant community: All of the plant populations occurring in a shared habitat or
environment

Saturated soil conditions: A condition in which all easily drained voids (pores)
between soil particles in the root zone are temporarily or permanently filled with water to
the soil surface at pressures greater than atmospheric.




Seil: Unconsolidated mineral and organic material that supports, or is capable of
supporting, plants and which has recognizable properties due to the integrated effect of
climate and living matter upon parent material, as conditioned by relief over time.

Seil matrix: The portion of given soil having the dominant color. In most cases, the
matrix will be the portion of the soil having more than 50 percent of the same color.

Step-backwater Analysis: A method of hydraulic analysis based upon Bernoulli’s
energy equation.

Terrestrial Species: Plants that grow wholly on land and will show signs of stress when
exposed to saturated conditions for any length of time. This may include some species
that are considered to be wetland species (OBL, FACW, and FAC) and includes all non-
wetland species (FACU and UPL).

Transition zone: The area in which a change from wetland to non-wetland occurs. The
transition zone may be narrow or broad depending on location.

Watermark: A line on a tree or other upright structure that represents the maximum
static water level reached during an inundation event.





