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Abstract. According to the Corps of Engineers Wetlands Delineation Manual, wetlands are 
identified by the presence of field indicators of hydrophytie vegetation, hydrie soils, and wetland 
hydrology. In the southern Appalachian region, situations that present problems for wetland 
delineators include (1) wetlands developed on recently deposited alluvial soils that may show little 
evidence of hydric conditions, (2) areas occupied by FAC-dominated plant communities, (3) 
wetlands affected by past or present drainage practices, (4) man-induced wetlands that may lack 
certain wetland field indicators, and (5) hydrie soil units that are too small or narrow to be 
delineated separately on soil survey map sheets. In March 1993, under direction of Section 307(e) 
of the Water Resources Development Act of 1990, the Corps of Engineers initiated a Wetland 
Delineator Certification Program. A 1-year demonstration program has recently ended in 
Maryland, Florida, and Washington, with nationwide implementation scheduled for later in 1994. 
This voluntary program is designed to increase the quality of wetland delineations submitted with 
Section 404 permit applications, and reduce processing time by reducing the need for extensive 
field verification of wetland boundaries. 

1. Introduction 

Ecologists recognize that wetlands are transitional areas that occupy the gradient 
between permanently inundated aquatic habitats and well-drained uplands. The 
transition is sometimes very sharp, as in the case of an incised stream or a marsh 
that abuts steeply sloping hills. More often, however, wetlands occupy relatively 
flat terrain (e.g., broad floodplains) in which it is not readily apparent where the 
wetlands end and uplands begin. 

Federal and state agencies have different responsibilities and purposes for 
wetland inventory, management, and regulation, and therefore have adopted 
different methods for wetland identification and delineation. The U.S. Fish and 
Wildlife Service National Wetlands Inventory (NWI), for example, is based on 
the wetland definition and classification system developed by Cowardin et al. 
(1979). Currently, the U.S. Army Corps of Engineers (USACE) and U.S. 
Environmental Protection Agency use the Corps of Engineers Wetlands 
Delineation Manual (hereafter, the Manual) (Environmental Laboratory, 1987, 
plus updates provided in memoranda and guidance letters to Corps districts by 
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Headquarters, USACE) to identify and delineate wetlands for regulatory purposes 
under Section 404 of the Clean Water Act. 

The purpose of this paper is to present an overview of wetland identification 
according to the Manual, to discuss selected problem situations that increase the 
difficulty of wetland determinations in the southern Appalachian region, and 
describe a certification program for wetland delineators that is scheduled for 
nationwide implementation in 1994. 

2. Overview of Wetland Identification 

According to the Manual, wetlands are identified and delineated in the field by 
the presence of indicators of each of three essential wetland parameters -- 
hydrophytic vegetation, hydric soils, and wetland hydrology. To the extent 
practicable, each parameter is evaluated separately at each sampling point, and 
the wetland boundary generally is defined as the highest point on the gradient 
where evidence of all three parameters is present. 

Of course, the three parameters are not independent and are not equally 
amenable to investigation during a brief field visit. Hydrology is recognized as 
the driving force behind the establishment and maintenance of wetlands, whereas 
soil morphology and plant community composition generally reflect the long-term 
hydrologic regime. Because it is impossible to characterize the hydrology of a 
site during a single, brief visit that may occur at any time of the year, wetland 
determinations in practice are based mainly on vegetation and soil characteristics. 
Hydrologic field indicators (e.g., observed saturation, water marks, oxidized root 
channels) are used in a supporting role to provide evidence that vegetation and 
soil features are not relics of a previous hydrologic regime. 

Problems arise when vegetation and soil indicators are weak or problematic, 
and direct hydrologic evidence is scanty or nonexistent. Under such conditions, 
wetland delineators must rely on their previous experience in the local area and 
best professional judgment, a situation that sometimes results in different wetland 
calls by different investigators. 

2.1. HYDROPHYTIC VEGETATION 

The Manual defines hydrophyte as a plant "that grows in water or on a substrate 
that is at least periodically deficient in oxygen as a result of excessive water 
content" [Appendix, p. A6]. Furthermore, for a plant community to be 
considered hydrophytic, it must be dominated by species that are "adapted for life 
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in anaerobic soil conditions" [p. 17]. Tiner (1991) discussed the concept of a 
hydrophyte and its relevance to wetland delineation. 

The first step in evaluating a plant community is to divide the vegetation into 
strata (i.e., trees, saplings/shrubs, herbs, and woody vines) and to select 
dominant species independently from each stratum present. The Manual 
recommends that the three most abundant species (by percent cover, basal area, 
density, or other recognized measure) be selected from each stratum. However, 
recent guidance from Headquarters USACE allows the use of the method for 
selecting dominant species (sometimes called the "50/20 rule") given in the 1989 
Federal Manual for Identifying and Delineating Jurisdictional Wetlands (Federal 
Interagency Committee for Wetland Delineation, 1989): 

"For each stratum ... in the plant community, dominant species are the most 
abundant plant species (when ranked in descending order of abundance and 
cumulatively totaled) that immediately exceed 50 percent of the total 
dominance measure ... for the stratum, plus any additional species comprising 
20 percent or more of the total dominance measure for the stratum" [p. 5-6]. 

After dominant species have been selected from each stratum, they are 
combined across strata into a single list, and the wetland indicator status for each 
species is determined by looking it up on the appropriate regional version of the 
National List of Plant Species that Occur in Wetlands (hereafter, the plant list) 
(Reed, 1988). The plant list categorizes each species as either obligate (OBL), 
facultative wetland (FACW), facultative (FAC), facultative upland (FACU), or 
obligate upland (UPL) based on its presumed frequency of occurrence in 
wetlands under natural conditions. Finally, for a plant community to be 
considered hydrophytic according to the Manual, more than 50% of the dominant 
species from all strata must be OBL, FACW, or FAC. 

2.2. HYDRIC SOILS 

"A hydric soil is a soil that is saturated, flooded, or ponded long enough during 
the growing season to develop anaerobic conditions in the upper part" 0A.S.D.A. 
Soil Conservation Service, 1991). Hydric soils are defined by a set of four 
criteria, three of which describe hydrologic regimes that are thought to be 
sufficient to bring about anaerobic conditions in the field. Current hydric soil 
criteria and the national hydric soil list (U.S.D.A. Soil Conservation Service, 
1991) supersede those printed in the Manual. 

The first criterion for hydric soils states that all organic soils (Histosols) are 
hydric, except for the Folists, which in the United States are widespread only in 
Alaska and Hawaii. Thus, virtually all organic soils (i.e., soils consisting of at 
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least 16 inches of organic material in the top 32 inches of profile, or any 
thickness of organic material over bedrock) in the conterminous United States are 
considered to have developed under saturated conditions and, therefore, are 
hydric. 

The second criterion for hydric soils describes soils with high water tables, 
and specifies that the water table must be within 6, 12, or 18 inches of the 
surface continuously for at least 2 weeks during the growing season in most 
years, the required depth varying with soil drainage class and permeability. The 
third and fourth criteria deal with ponded and flooded soils, respectively, and 
require that the soil be inundated for at least 1 week during the growing season 
in most years. 

The criteria for hydric soils were developed originally by the Soil Conserva- 
tion Service (SCS) to compile a list of potentially hydric soils in the United States 
by selecting appropriate series and phases from a nationwide database of soils 
interpretation records. In practice, an investigator rarely has enough information 
about the hydrologic regime of a site to evaluate hydric soils based on these 
criteria. Instead, hydric soil decisions are usually based on soil morphology. 
The most widely used morphological indicators of hydric soils are (1) color and 
(2) organic matter accumulation. 

The typical brownish or reddish colors of most upland mineral soils are 
mainly due to ferric iron (Fe +3) oxides and oxyhydroxides (e.g., FeOOH) that 
coat soil particles. During prolonged or repeated soil saturation, microbial 
metabolism under anaerobic conditions results in the chemical reduction of iron 
to the ferrous (Fe +2) form. Ferrous iron itself imparts a grayish color to the soil. 
Furthermore, unlike ferric iron compounds, ferrous iron is soluble and can move 
in the groundwater. Areas in the soil from which iron has been removed (called 
redox depletions) become more gray, due to exposure of the natural color of the 
uncoated mineral grains. Ferrous iron can re-oxidize in areas of the soil where 

�9 oxygen may be available, such as along ped faces or in macropores, forming 
bright mottles or ferromanganese concretions (collectively called redox 
accumulations). Therefore, hydric soils are predominantly gray, and may or may 
not be mottled. 

Soil color is determined by matching samples to color chips on Munsell Soil 
Color Charts (Kollmorgen Corporation, 1992) and reported in the Munsell 
system of hue, value, and chroma. Chroma is a measure of the strength or 
purity of the color, and ranges in most soils from 0 (neutral colors of the 
photographic gray scale) to 8 (richly pigmented colors). 
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According to the Manual, mineral soils (except sands) are considered to be 
hydric if the predominant (matrix) color has a chroma of 1 or less in an 
unmottled soil, or a chroma of 2 or less in a mottled soil. In general, soil colors 
are measured in the horizon immediately below the A-horizon (i.e., below the 
zone in which accumulated organic matter is the primary coloring agent). 

The second most widely used indicator of hydric soils is the accumulation of 
large amounts of organic matter on the soil surface. In general, organic matter 
accumulates abundantly only in wet areas where anaerobic conditions retard its 
decomposition and oxidation. The Manual considers soils with more than 8 
inches of organic matter on the surface (i.e., histic epipedon) to be hydric. 
Furthermore, in sands, hydric soils are indicated by a surface mineral layer 
several inches thick in which the sand grains are coated and darkly stained by 
accumulated organic matter. Recently the SCS has proposed revised lists of 
hydric soil indicators that greatly expand on those given in the Manual. 

2.3. WETLAND HYDROLOGY 

Although hydrology creates and maintains all wetlands, it is the most difficult of 
the three parameters to investigate in the field. It is far easier to infer the 
influence of hydrology from the site's vegetation and soils. The Manual 
acknowledges that "[h]ydrology is often the least exact of the parameters, and 
indicators of wetland hydrology are sometimes difficult to find in the field. 
However, it is essential to establish that a wetland area is periodically inundated 
or has saturated soils during the growing season" [p. 34], in order to distinguish 
current wetlands from areas that may have been drained recently. 

Perhaps reflecting the difficulties involved in dealing with the hydrology 
parameter, the Manual does not give an unequivocal definition of wetland 
hydrology. Based on work in bottomland hardwood wetlands in the Southeast, 
the Manual indicates that an area has wetland hydrology if it is inundated or 
saturated to or near the surface continuously for at least 5% of the growing 
season in most years. Because of the lack of direct long-term hydrologic 
information on most sites, decisions about the presence of wetland hydrology 
usually are made on the basis of field indicators. Acceptable hydrologic 
indicators include direct observation of inundation or soil saturation at the time 
of the site visit, water marks, debris lines, sediment deposits, water-stained 
leaves, and oxidized rhizospheres around living roots and rhizomes. 
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3. Wetland Delineation Problems in the Southern Appalachian Region 

At times, wetland identification and delineation is made more difficult by human 
disturbances that impact wetland parameters, or by naturally occurring situations 
in which evidence of one or more parameters is absent or misleading. The 
Manual calls these Atypical Situations and Problem Areas, respectively. The 
following section discusses situations that may cause uncertainty in wetland 
delineations in the southern Appalachian region. 

3.1. MISLEADING COLOR INDICATORS IN ALLUVIAL SOILS 

Many of the wetlands in the southern Appalachian region occur within the 
floodplains of rivers and streams. In general, only the wettest portions of 
floodplains satisfy wetland requirements. Floodplain wetlands are most likely to 
exist in (1) backwater areas that retain water for long periods following flood 
events, (2) areas lying below the elevation of the 2-year flood, or (3) areas whose 
hydrology is augmented by groundwater input from the surrounding uplands. 

Widespread land clearing since the late 19th century has resulted in extensive 
loss of highly erodible soils from valley slopes and increased deposition of new 
alluvium ~along streams and in floodplains (W. Nutter, this symposium). In 
poorly drained areas, these recently deposited soils may support hydrophytic 
plant communities but have not had time to develop the gray colors usually 
associated with hydric mineral soils. However, the soils are hydric because they 
meet hydric soil criteria for frequency and duration of flooding or saturation. 
Thus the soils are wetter than they appear to be, and wetlands must be identified 
primarily on the basis of vegetation and field indicators of wetland hydrology. 

3.2. FAC-DOMINATED PLANT COMMUNITIES 

Floodplain plant communities in the southern Appalachian region are often 
dominated by FAC species (e.g., red maple [Acer rubrum], sweetgum [Liquidam- 
bar styraciflua], water oak [Quercus nigra]). The Manual states that more than 
50% of dominant species must be FAC, FACW, or OBL for the community to 
be considered hydrophytic. Therefore, a community in which most or all the 
dominants are FAC easily satisfies hydrophytic vegetation criteria. However, 
because a FAC species is equally likely to occur in nonwetlands as in wetlands, 
a FAC-dominated community alone is not strong evidence of wetland conditions. 

Usually the wetland determination is based on the combination of soil 
morphology, vegetation, and wetland hydrology; but when the hydric soil 
determination is problematic (e.g., recent alluvial soils), the vegetation parameter 
takes on increased importance. In that case, a FAC-dominated plant community 
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probably should be investigated further. One option is to tally subdominant 
species, particularly perennial species in the understory, which may either 
support or contradict the conclusion based on dominants alone. In addition, one 
can increase the level of confidence in the determination of hydrophytic 
vegetation by use of the FAC-neutral test (in which the FAC category is ignored 
and the hydrophytic vegetation decision is based on the number of dominant 
species rated OBL and FACW versus FACU and UPL). 

3.3. PAST AND PRESENT WETLAND DRAINAGE 

Throughout the southern Appalachian region, obvious hydrologic modifications 
(e.g., ditches, subsurface drains, levees, channelized streams) present problems 
for the wetland delineator because they cast doubt on the reliability of evidence 
derived from current soil and vegetation conditions. Hydrophytic vegetation may 
persist for years, and hydric soil colors indefinitely, after a wetland has been 
drained. In agricultural areas, the problem is often compounded by the absence 
of natural vegetation due to cultivation. 

On the other hand, the presence of ditches and drains does not necessarily 
mean that an area no longer meets wetland criteria. Often only the immediate 
vicinity of a ditch is effectively drained, and a levee may prevent flooding but 
have no influence on groundwater. Agricultural improvements may permit 
earlier planting of wet areas but have little influence on wetness during the 
critical first few weeks of the growing season. 

In areas with native vegetation, the plant community may offer the first clues 
that a wetland has been effectively drained. Invasion by upland-adapted perennial 
plants in the understory may occur long before any changes in overstory species 
composition. In addition, SCS drainage specialists can be consulted to estimate 
the zone of influence of any ditches or tile drains. There may be no alternative, 
however, to direct long-term hydrologic monitoring (e.g., with shallow 
groundwater wells) in controversial cases. 

3.4. MAN-INDUCED WETLANDS 

The opposite problem to wetland drainage is the deliberate or inadvertent creation 
of wetlands in areas that formerly were uplands. These areas also may exhibit 
soil colors and plant communities that are not indicative of current hydrology. 
In the southern Appalachian region, wetlands are often created during highway 
construction, due to unintentional blockage of surface flows. In addition, 
abandoned settling ponds and man-made depressions in abandoned mined lands 
soon exhibit wetland characteristics. 
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Man-induced wetlands often have obvious hydrology but may lack hydric soil 
indicators for a number of years. Although it may take time for plant community 
composition to change appreciably, the first indication of wetter conditions may 
be stress on or mortality of nonadapted plants. Most man-induced wetlands can 
be identified and delineated based primarily on vegetation and hydrology. 

3.5. SCALE OF SOIL MAPPING 

The Manual describes various levels of effort and reliability in wetland 
determinations. The lowest level involves the use of available office data without 
an on-site inspection. Generally, these off-site determinations are used for 
preliminary mapping of potential wetland areas for planning purposes; off-site 
determinations may not be sufficient for regulatory purposes. 

Off-site wetland determinations are based on information in SCS soil survey 
reports, aerial photographs, NWI maps, and any other available maps or 
imagery. Soil survey map sheets are often the best source of information for 
mapping potential wetland areas. Soil map units have a high probability of being 
wetlands if they are listed on the national or local hydric soils list, and they 
correspond to areas mapped as wetlands by NWI or appear on aerial photos to 
support hydrophytic vegetation. 

In the southern Appalachian region, however, most wetlands are either small 
and isolated (e.g., mountain bogs) or are narrow and linear (e.g., riparian 
wetlands). At the typical mapping scale used in SCS soil survey reports (i.e., 
second order surveys with a minimum delineation of approximately 3-5 acres), 
small or narrow hydric soil units often cannot be mapped separately and are 
either listed as dissimilar inclusions within larger, generally nonhydric mapping 
units, or appear as spot symbols on map sheets. Therefore, soil survey maps are 
not as useful for off-site wetland determinations in the southern Appalachian 
region as they are in other areas, and even preliminary wetland inventories may 
require time-consuming on-site inspections. 

4. The Wetland Delineator Certification Program 

In March of 1993, the US Army Corps of Engineers initiated the first phase of 
a Wetland Delineator Certification Program (WDCP) in response to Section 
307(e) of the Water Resources Development Act of 1990. The purpose of the 
WDCP is to improve the accuracy of wetland delineations submitted by 
individuals as part of Section 404 permit applications, and facilitate permit 
processing by minimizing the time that Corps field personnel must spend 
verifying wetland boundaries. The WDCP is strictly a voluntary program. Non- 
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certified individuals and consultants may continue to submit delineations to the 
Corps for verification and approval, and landowners may still choose to have 
Corps personnel do the wetland determination. However, the latter two options 
may result in longer processing times due to heavy workloads in most Corps 
regulatory offices. 

The WDCP was initiated as a demonstration project in three states -- Florida, 
Maryland, and Washington -- administered by the Corps' Jacksonville, 
Baltimore, and Seattle Districts, respectively. For the demonstration phase, 
applicants for certification must pass a written examination and a separate field 
practicum, which test knowledge of basic wetland concepts, delineation criteria 
and procedures described in the Manual, and problem wetland situations 
encountered in that state or region. The WDCP is scheduled for nationwide 
implementation in 1994, following review of the demonstration projects. At that 
time, new applicants for certification will also be required to take a course in 
wetland delineation, taught by a certified delineator. The course must include 
both classroom and field training. 

A package of training materials, including lesson plans and detailed lecture 
notes, is available to individuals or firms who wish to provide training under the 
WDCP. The training package is based on the 5-day course that the Corps of 
Engineers provides to its regulatory personnel, and is available from the Wetland 
Research and Technology Center of the US Army Engineer Waterways 
Experiment Station (Attn: CEWES-EP-W), 3909 Halls Ferry Road, Vicksburg, 
MS 39180-6199. 
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