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Preface to the On- Line Edition
 

This is an electronic version of the 1987 Corps of Engineers Wetlands Delin-
eation Manual (the 1987 Manual). The 1987 Manual is the current Federal 
delineation manual used in the Clean Water Act Section 404 regulatory program 
for the identification and delineation of wetlands. Except where noted in the 
manual, the approach requires positive evidence of hydrophytic vegetation, 
hydric soils, and wetland hydrology for a determination that an area is a wet-
land. 

The original manual and this on-line edition were prepared by the Environ-
mental Laboratory (EL) of the U.S. Army Engineer Waterways Experiment Sta-
tion (WES), Vicksburg, Mississippi. The work was sponsored by Headquarters, 
U.S. Army Corps of Engineers (HQUSACE), through the Wetlands Research 
Program. 

The manual was originally published in January 1987, following several 
years of development and testing of draft versions. Since that time, the use and 
interpretation of the 1987 Manual have been clarified and updated through a 
series of guidance documents and memoranda from HQUSACE. This electronic 
edition does not change the intent or jurisdictional area of the 1987 Manual. It 
does, however, attempt to clarify the manual and current guidance by including 
a number of boxed "USER NOTES" indicating where the original manual has 
been augmented by more recent information or guidance. USER NOTES were 
written by Dr. James S. Wakeley, EL, WES. Due to re-formatting of the text 
and insertion of the USER NOTES, page numbers in this edition do not match 
those in the original edition. Some obsolete material appears in this document 
as struck-out text (e.g., obsolete material), and hypertext links are provided to 
sources of important supplementary information (e.g., hydric soils lists, wetland 
plant lists). References cited in the USER NOTES refer to the following guid-
ance documents from HQUSACE: 

"Clarification of the Phrase "Normal Circumstances" as it pertains to Crop-
ped Wetlands," Regulatory Guidance Letter (RGL) 90-7 dated 26 Sep-
tember 1990. 

"Implementation of the 1987 Corps Wetland Delineation Manual," memo-
randum from John P. Elmore dated 27 August 1991. 
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"Questions & Answers on the 1987 Manual," memorandum from John F. 
Studt dated 7 October 1991. 

"Clarification and Interpretation of the 1987 Manual," memorandum from 
Major General Arthur E. Williams dated 6 March 1992. 

"Revisions to National Plant Lists," memorandum from Michael L. Davis 
dated 17 January 1996. 

"NRCS Field Indicators of Hydric Soils," memorandum from John F. Studt 
dated 21 March 1997. 

Copies of the original published manual are available through the National 
Technical Information Service (phone 703-487-4650, NTIS document number 
ADA 176734/2INE). The report should be cited as follows: 

Environmental Laboratory. (1987). "Corps of Engineers Wetlands Delin-
eation Manual," Technical Report Y-87-1, U.S. Army Engineer Water-
ways Experiment Station, Vicksburg, MS. 

Useful supplementary information for making wetland determinations can 
also be found at the following sites on the World Wide Web: 

� Hydric soils definition, criteria, and lists 

�  National list of plant species that occur in wetlands 

� Analyses of normal precipitation ranges and growing season limits 

� National Wetlands Inventory maps and databases 

vi 

http://www.statlab.iastate.edu/soils/hydric/
http://www.nwi.fws.gov/ecology.htm
http://www.wcc.nrcs.usda.gov/water/wetlands.html
http://www.nwi.fws.gov/


Preface to the Or iginal Edition
 

This manual is a product of the Wetlands Research Program (WRP) of the 
U.S. Army Engineer Waterways Experiment Station (WES), Vicksburg, MS. 
The work was sponsored by the Office, Chief of Engineers (OCE), U.S. Army. 
OCE Technical monitors for the WRP were Drs. John R. Hall and Robert J. 
Pierce, and Mr. Phillip C. Pierce. 

The manual has been reviewed and concurred in by the Office of the Chief of 
Engineers and the Office of the Assistant Secretary of the Army (Civil Works) 
as a method approved for voluntary use in the field for a trial period of 1 year. 

This manual is not intended to change appreciably the jurisdiction of the 
Clean Water Act (CWA) as it is currently implemented. Should any District 
find that use of this method appreciably contracts or expands jurisdiction in their 
District as the District currently interprets CWA authority, the District should 
immediately discontinue use of this method and furnish a full report of the cir-
cumstances to the Office of the Chief of Engineers. 

USER NOTES:  Use of the 1987 Manual to identify and delineate wet-
lands potentially subject to regulation under Section 404 is now manda-
tory.  (HQUSACE, 27 Aug 91) 

This manual describes technical guidelines and methods using a multipara-
meter approach to identify and delineate wetlands for purposes of Section 404 of 
the Clean Water Act. Appendices of supporting technical information are also 
provided. 

The manual is presented in four parts. Part II was prepared by Dr. Robert T. 
Huffman, formerly of the Environmental Laboratory (EL), WES, and Dr. Dana 
R. Sanders, Sr., of the Wetland and Terrestrial Habitat Group (WTHG), Envi-
ronmental Resources Division (ERD), EL. Dr. Huffman prepared the original 
version of Part II in 1980, entitled "Multiple Parameter Approach to the Field 
Identification and Delineation of Wetlands." The original version was distrib-
uted to all Corps field elements, as well as other Federal resource and environ-
mental regulatory agencies, for review and comments. Dr. Sanders revised the 
original version in 1982, incorporating review comments. Parts I, III, and IV 
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were prepared by Dr. Sanders, Mr. William B. Parker (formerly detailed to WES 
by the U.S. Department of Agriculture (USDA), Soil Conservation Service 
(SCS)) and Mr. Stephen W. Forsythe (formerly detailed to WES by the U.S. 
Department of the Interior, Fish and Wildlife Service (FWS)). Dr. Sanders also 
served as overall technical editor of the manual. The manual was edited by Ms. 
Jamie W. Leach of the WES Information Products Division. 

The authors acknowledge technical assistance provided by: Mr. Russell F. 
Theriot, Mr. Ellis J. Clairain, Jr., and Mr. Charles J. Newling, all of WTHG, 
ERD; Mr. Phillip Jones, former SCS detail to WES; Mr. Porter B. Reed, FWS, 
National Wetland Inventory, St. Petersburg, Fla.; Dr. Dan K. Evans, Marshall 
University, Huntington, W. Va.; and the USDA-SCS. The authors also express 
gratitude to Corps personnel who assisted in developing the regional lists of 
species that commonly occur in wetlands, including Mr. Richard Macomber, 
Bureau of Rivers and Harbors; Ms. Kathy Mulder, Kansas City District; Mr. 
Michael Gilbert, Omaha District; Ms. Vicki Goodnight, Southwestern Division; 
Dr. Fred Weinmann, Seattle District; and Mr. Michael Lee, Pacific Ocean Divi-
sion. Special thanks are offered to the CE personnel who reviewed and com-
mented on the draft manual, and to those who participated in a workshop that 
consolidated the field comments. 

The work was monitored at WES under the direct supervision of Dr. Hanley 
K. Smith, Chief, WTHG, and under the general supervision of Dr. Conrad J. 
Kirby, Jr., Chief, ERD. Dr. Smith, Dr. Sanders, and Mr. Theriot were Managers 
of the WRP. Dr. John Harrison was Chief, EL. 

Director of WES during the preparation of this report was COL Allen F. 
Grum, USA. During publication, COL Dwayne G. Lee, CE, was Commander 
and Director. Technical Director was Dr. Robert W. Whalin. 

This report should be cited as follows: 

Environmental Laboratory. (1987). "Corps of Engineers Wetlands 
Delineation Manual," Technical Report Y-87-1, U.S. Army Engi-
neer Waterways Experiment Station, Vicksburg, Miss. 

The contents of this report are not to be used for advertising, publication, or 
promotional purposes. Citation of trade names does not constitute an official 
endorsement or approval of the use of such commercial products. 
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Conversion Factors, Non-SI to 
SI Units of Measurement 

Non-SI units of measurement used in this report can be converted to SI (met-
ric) units as follows: 

Multiply By To Obtain 

acres 0.4047 hectares 

Fahrenheit degrees 5/9 Celsius degrees 1 

feet 0.3048 metres 

inches 2.54 centimetres 

miles (U.S. statute) 1.6093 kilometres 

square inches 6.4516 square centimetres

  To obtain Celsius (C) temperature readings from Fahrenheit (F) readings, use the following 1 

formula:  C = (5/9) (F - 32). 
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Part I:   Introduction
 

Backgr ound 

1. Recognizing the potential for continued or accelerated degradation of the 
Nation's waters, the U.S. Congress enacted the Clean Water Act (hereafter 
referred to as the Act), formerly known as the Federal Water Pollution Control 
Act (33 U.S.C. 1344). The objective of the Act is to maintain and restore the 
chemical, physical, and biological integrity of the waters of the United States. 
Section 404 of the Act authorizes the Secretary of the Army, acting through the 
Chief of Engineers, to issue permits for the discharge of dredged or fill material 
into the waters of the United States, including wetlands. 

Purpose and Objectives 

Purpose 

2. The purpose of this manual is to provide users with guidelines and meth-
ods to determine whether an area is a wetland for purposes of Section 404 of the 
Act. 

Objectives 

3. Specific objectives of the manual are to: 

a.	 Present technical guidelines for identifying wetlands and distinguishing 
them from aquatic habitats and other nonwetlands.1 

b.	 Provide methods for applying the technical guidelines. 

c.	 Provide supporting information useful in applying the technical
 
guidelines.
 

1 Definitions of terms used in this manual are presented in the Glossary, Appendix A. 
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Scope 

4. This manual is limited in scope to wetlands that are a subset of "waters of 
the United States" and thus subject to Section 404. The term "waters of the 
United States" has broad meaning and incorporates both deep-water aquatic habi-
tats and special aquatic sites, including wetlands (Federal Register 1982), as 
follows: 

a.	 The territorial seas with respect to the discharge of fill material. 

b.	 Coastal and inland waters, lakes, rivers, and streams that are navigable 
waters of the United States, including their adjacent wetlands. 

c.	 Tributaries to navigable waters of the United States, including adjacent 
wetlands. 

d.	 Interstate waters and their tributaries, including adjacent wetlands. 

e.	 All others waters of the United States not identified above, such as iso-
lated wetlands and lakes, intermittent streams, prairie potholes, and other 
waters that are not a part of a tributary system to interstate waters or navi-
gable waters of the United States, the degradation or destruction of which 
could affect interstate commerce. 

Determination that a water body or wetland is subject to interstate commerce and 
therefore is a "water of the United States" shall be made independently of proce-
dures described in this manual. 

Special aquatic sites 

5. The Environmental Protection Agency (EPA) identifies six categories of 
special aquatic sites in their Section 404 b.(l) guidelines (Federal Register 1980), 
including: 

a.	 Sanctuaries and refuges. 

b.	 Wetlands. 

c.	 Mudflats. 

d.	 Vegetated shallows. 

e.	 Coral reefs. 

f.	 Riffle and pool complexes. 
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Although all of these special aquatic sites are subject to provisions of the Clean 
Water Act, this manual considers only wetlands. By definition, wetlands are 
vegetated. Thus, unvegetated special aquatic sites (e.g., mudflats lacking macro-
phytic vegetation) are not covered in this manual. 

Relationship to wetland classification systems 

6. The technical guideline for wetlands does not constitute a classification 
system. It only provides a basis for determining whether a given area is a wet-
land for purposes of Section 404, without attempting to classify it by wetland 
type. 

7. Consideration should be given to the relationship between the technical 
guideline for wetlands and the classification system developed for the Fish and 
Wildlife Service (FWS), U.S. Department of the Interior, by Cowardin et al. 
(1979). The FWS classification system was developed as a basis for identifying, 
classifying, and mapping wetlands, other special aquatic sites, and deepwater 
aquatic habitats. Using this classification system, the National Wetland Inven-
tory (NWI) is mapping the wetlands, other special aquatic sites, and deepwater 
aquatic habitats of the United States, and is also developing both a list of plant 
species that occur in wetlands and an associated plant database. These products 
should contribute significantly to application of the technical guideline for wet-
lands. The technical guideline for wetlands as presented in the manual includes 
most, but not all, wetlands identified in the FWS system. The difference is due 
to two principal factors: 

a.	 The FWS system includes all categories of special aquatic sites identified 
in the EPA Section 404 b.(l) guidelines. All other special aquatic sites are 
clearly within the purview of Section 404; thus, special methods for their 
delineation are unnecessary. 

b.	 The FWS system requires that a positive indicator of wetlands be present 
for any one of the three parameters, while the technical guideline for wet-
lands requires that a positive wetland indicator be present for each 
parameter (vegetation, soils, and hydrology), except in limited instances 
identified in the manual. 

Organization 

8. This manual consists of four parts and four appendices. Part I presents the 
background, purpose and objectives, scope, organization, and use of the manual. 

9. Part II focuses on the technical guideline for wetlands, and stresses the 
need for considering all three parameters (vegetation, soils, and hydrology) when 
making wetland determinations. Since wetlands occur in an intermediate posi-
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tion along the hydrologic gradient, comparative technical guidelines are also 
presented for deepwater aquatic sites and nonwetlands. 

10. Part III contains general information on hydrophytic vegetation, hydric 
soils, and wetland hydrology. Positive wetland indicators of each parameter are 
included. 

11. Part IV, which presents methods for applying the technical guideline for 
wetlands, is arranged in a format that leads to a logical determination of whether 
a given area is a wetland. Section A contains general information related to ap-
plication of methods. Section B outlines preliminary data-gathering efforts. 
Section C discusses two approaches (routine and comprehensive) for making 
wetland determinations and presents criteria for deciding the correct approach to 
use. Sections D and E describe detailed procedures for making routine and com-
prehensive determinations, respectively. The basic procedures are described in a 
series of steps that lead to a wetland determination. 

12. The manual also describes (Part IV, Section F) methods for delineating 
wetlands in which the vegetation, soils, and/or hydrology have been altered by 
recent human activities or natural events, as discussed below: 

a.	 The definition of wetlands contains the phrase "under normal circum-
stances," which was included because there are instances in which 
the vegetation in a wetland has been inadvertently or purposely re-
moved or altered as a result of recent natural events or human activi-
ties. Other examples of human alterations that may affect wetlands 
are draining, ditching, levees, deposition of fill, irrigation, and im-
poundments. When such activities occur, an area may fail to meet 
the diagnostic criteria for a wetland. Likewise, positive hydric soil 
indicators may be absent in some recently created wetlands. In such 
cases, an alternative method must be employed in making wetland 
determinations. 

USER NOTES:  "Normal circumstances" has been further defined as 
"the soil and hydrologic conditions that are normally present, without re-
gard to whether the vegetation has been removed."  The determination 
of whether normal circumstances exist in a disturbed area "involves an 
evaluation of the extent and relative permanence of the physical alter-
ation of wetlands hydrology and hydrophytic vegetation" and consider-
ation of the "purpose and cause of the physical alterations to hydrology 
and vegetation."  (RGL 90-7, 26 Sep 90;  HQUSACE, 7 Oct 91) 

b.	 Natural events may also result in sufficient modification of an area 
that indicators of one or more wetland parameters are absent. For 
example, changes in river course may significantly alter hydrology, 
or beaver dams may create new wetland areas that lack hydric soil 
conditions. Catastrophic events (e.g., fires, avalanches, mudslides, 
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and volcanic activities) may also alter or destroy wetland indicators 
on a site. 

Such atypical situations occur throughout the United States, and all of these can-
not be identified in this manual. 

13. Certain wetland types, under the extremes of normal circumstances, may 
not always meet all the wetland criteria defined in the manual. Examples include 
prairie potholes during drought years and seasonal wetlands that may lack hydro-
phytic vegetation during the dry season. Such areas are discussed in Part IV, 
Section G, and guidance is provided for making wetland determinations in these 
areas. However, such wetland areas may warrant additional research to refine 
methods for their delineation. 

14. Appendix A is a glossary of technical terms used in the manual. Defini-
tions of some terms were taken from other technical sources, but most terms are 
defined according to the manner in which they are used in the manual. 

15. Data forms for methods presented in Part IV are included in Appendix B. 
Examples of completed data forms are also provided. 

16. Supporting information is presented in Appendices C and D. Appendix C 
contains lists of plant species that occur in wetlands. Section 1 consists of re-
gional lists developed by a Federal interagency panel. Section 2 consists of
 shorter lists of plant species that commonly occur in wetlands of each region. 

USER NOTES:  CE-supplied plant lists are obsolete and have been su-
perseded by the May 1988 version of the "National List of Plant Species 
that Occur in Wetlands" published by the U.S. Fish and Wildlife Service 
and available on the World Wide Web.  (HQUSACE, 27 Aug 91) 

Section 3 describes morphological, physiological, and reproductive adaptations 
associated with hydrophytic species, as well as a list of some species exhibiting 
such adaptations. Appendix D discusses procedures for examining soils for 
hydric soil indicators, and also contains a list of hydric soils of the United States. 

USER NOTES:  The hydric soil list published in the 1987 Corps Manual 
is obsolete.  Current hydric soil definition, criteria, and lists are available 
over the World Wide Web from the U.S.D.A. Natural Resources Conser-
vation Service (NRCS).  (HQUSACE, 27 Aug 91, 6 Mar 92) 

Use 

17. Although this manual was prepared primarily for use by Corps of Engi-
neers (CE) field inspectors, it should be useful to anyone who makes wetland 
determinations for purposes of Section 404 of the Clean Water Act. The user is 
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directed through a series of steps that involve gathering of information and 
decisionmaking, ultimately leading to a wetland determination. A general flow 
diagram of activities leading to a determination is presented in Figure 1. How-
ever, not all activities identified in Figure 1 will be required for each wetland 
determination. For example, if a decision is made to use a routine determination 
procedure, comprehensive determination procedures will not be employed. 

Premise for use of the manual 

18. 	Three key provisions of the CE/EPA definition of wetlands include: 

a.	 Inundated or saturated soil conditions resulting from permanent or peri-
odic inundation by ground water or surface water. 

b.	 A prevalence of vegetation typically adapted for life in saturated soil 
conditions (hydrophytic vegetation). 

c.	 The presence of "normal circumstances." 

19. Explicit in the definition is the consideration of three environmental para-
meters: hydrology, soil, and vegetation. Positive wetland indicators of all three 
parameters are normally present in wetlands. Although vegetation is often the 
most readily observed parameter, sole reliance on vegetation or either of the other 
parameters as the determinant of wetlands can sometimes be misleading. Many 
plant species can grow successfully in both wetlands and nonwetlands, and 
hydrophytic vegetation and hydric soils may persist for decades following alter-
ation of hydrology that will render an area a nonwetland. The presence of hydric 
soils and wetland hydrology indicators in addition to vegetation indicators will 
provide a logical, easily defensible, and technical basis for the presence of wet-
lands. The combined use of indicators for all three parameters will enhance the 
technical accuracy, consistency, and credibility of wetland determinations. 
Therefore, all three parameters were used in developing the technical guideline 
for wetlands and all approaches for applying the technical guideline embody the 
multiparameter concept. 

Approaches 

20. The approach used for wetland delineations will vary, based primarily on 
the complexity of the area in question. Two basic approaches described in the 
manual are (a) routine and (b) comprehensive. 
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Figure 1.	 General schematic diagram of activities leading to a wetland/non-
wetland determination 

21. Routine approach. The routine approach normally will be used in the 
vast majority of determinations. The routine approach requires minimal level of 
effort, using primarily qualitative procedures. This approach can be further sub-
divided into three levels of required effort, depending on the complexity of the 
area and the amount and quality of preliminary data available. The following 
levels of effort may be used for routine determinations: 

a.	 Level 1 - Onsite inspection unnecessary. (Part IV, Section D, Subsection 
1). 

b.	 Level 2 - Onsite inspection necessary. (Part IV, Section D, Subsection 2). 

c.	 Level 3 - Combination of Levels 1 and 2. (Part IV, Section D, Subsection 
3). 

22. Comprehensive approach. The comprehensive approach requires appli-
cation of quantitative procedures for making wetland determinations. It should 
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seldom be necessary, and its use should be restricted to situations in which the 
wetland is very complex and/or is the subject of likely or pending litigation. 
Application of the comprehensive approach (Part IV, Section E) requires a greater 
level of expertise than application of the routine approach, and only experienced 
field personnel with sufficient training should use this approach. 

Flexibility 

23. Procedures described for both routine and comprehensive wetland deter-
minations have been tested and found to be reliable. However, site-specific con-
ditions may require modification of field procedures. For example, slope config-
uration in a complex area may necessitate modification of the baseline and tran-
sect positions. Since specific characteristics (e.g., plant density) of a given plant 
community may necessitate the use of alternate methods for determining the 
dominant species, the user has the flexibility to employ sampling procedures 
other than those described. However, the basic approach for making wetland 
determinations should not be altered (i.e., the determination should be based on 
the dominant plant species, soil characteristics, and hydrologic characteristics of 
the area in question). The user should document reasons for using a different 
characterization procedure than described in the manual. CAUTION: Applica-
tion of methods described in the manual or the modified sampling procedures 
requires that the user be familiar with wetlands of the area and use his or her 
training, experience, and good judgment in making wetland determinations. 
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Part II:  Technical Guidelines
 

24. The interaction of hydrology, vegetation, and soil results in the develop-
ment of characteristics unique to wetlands. Therefore, the following technical 
guideline for wetlands is based on these three parameters, and diagnostic envi-
ronmental characteristics used in applying the technical guideline are repre-
sented by various indicators of these parameters. 

25. Because wetlands may be bordered by both wetter areas (aquatic habi-
tats) and by drier areas (nonwetlands), guidelines are presented for wetlands, 
deepwater aquatic habitats, and nonwetlands. However, procedures for applying 
the technical guidelines for deepwater aquatic habitats and nonwetlands are not 
included in the manual. 

Wetlands 

26. The following definition, diagnostic environmental characteristics, and 
technical approach comprise a guideline for the identification and delineation of 
wetlands: 

a.	 Definition.  The CE (Federal Register 1982) and the EPA (Federal Reg-
ister 1980) jointly define wetlands as: Those areas that are inundated or 
saturated by surface or ground water at a frequency and duration suffi-
cient to support, and that under normal circumstances do support, a prev-
alence of vegetation typically adapted for life in saturated soil conditions. 
Wetlands generally include swamps, marshes, bogs, and similar areas. 

b.	 Diagnostic environmental characteristics. Wetlands have the following 
general diagnostic environmental characteristics: 

(1)	 Vegetation. The prevalent vegetation consists of macrophytes that 
are typically adapted to areas having hydrologic and soil conditions 
described in a above. Hydrophytic species, due to morphological, 
physiological, and/or reproductive adaptation(s), have the ability to 
grow, effectively compete, reproduce, and/or persist in anaerobic 
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soil conditions.1 Indicators of vegetation associated with wetlands 
are listed in paragraph 35. 

(2)	 Soil.  Soils are present and have been classified as hydric, or they 
possess characteristics that are associated with reducing soil condi-
tions. Indicators of soils developed under reducing conditions are 
listed in paragraphs 44 and 45. 

(3)	 Hydrology. The area is inundated either permanently or periodi-
cally at mean water depths :6.6 ft, or the soil is saturated to the 
surface at some time during the growing season of the prevalent 
vegetation.2 Indicators of hydrologic conditions that occur in wet-
lands are listed in paragraph 49. 

c. Technical approach for the identification and delineation of wetlands. 
Except in certain situations defined in this manual, evidence of a mini-
mum of one positive wetland indicator from each parameter (hydrology, 
soil, and vegetation) must be found in order to make a positive wetland 
determination. 

Deepwater Aquatic Habitats 

27. The following definition, diagnostic environmental characteristics, and 
technical approach comprise a guideline for deepwater aquatic habitats: 

a.	 Definition.  Deepwater aquatic habitats are areas that are permanently 
inundated at mean annual water depths >6.6 ft or permanently inundated 
areas :6.6 ft in depth that do not support rooted-emergent or woody plant 
species.3 

b.	 Diagnostic environmental characteristics. Deepwater aquatic habitats 
have the following diagnostic environmental characteristics: 

(1)	 Vegetation. No rooted-emergent or woody plant species are present 
in these permanently inundated areas. 

(2)	 Soil.  The substrate technically is not defined as a soil if the mean 
water depth is >6.6 ft or if it will not support rooted emergent or 
woody plants. 

1 
   Species (e.g., Acer rubrum) having broad ecological tolerances occur in both wetlands and non-

wetlands.
2 
   The period of inundation or soil saturation varies according to the hydrologic/soil moisture re-

gime and occurs in both tidal and nontidal situations.
3 
   Areas �6.6 ft mean annual depth that support only submergent aquatic plants are vegetated shal-

lows, not wetlands. 
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(3)	 Hydrology. The area is permanently inundated at mean water 
depths >6.6 ft. 

c.	 Technical approach for the identification and delineation of deepwater 
aquatic habitats. When any one of the diagnostic characteristics identi-
fied in b above is present, the area is a deepwater aquatic habitat. 

Nonwetlands 

28. The following definition, diagnostic environmental characteristics, and 
technical approach comprise a guideline for the identification and delineation of 
nonwetlands: 

a.	 Definition.  Nonwetlands include uplands and lowland areas that are 
neither deepwater aquatic habitats, wetlands, nor other special aquatic 
sites. They are seldom or never inundated, or if frequently inundated, 
they have saturated soils for only brief periods during the growing sea-
son, and, if vegetated, they normally support a prevalence of vegetation 
typically adapted for life only in aerobic soil conditions. 

b.	 Diagnostic environmental characteristics. Nonwetlands have the fol-
lowing general diagnostic environmental characteristics: 

(1)	 Vegetation. The prevalent vegetation consists of plant species that 
are typically adapted for life only in aerobic soils. These meso-
phytic and/or xerophytic macrophytes cannot persist in predomi-
nantly anaerobic soil conditions.1 

(2)	 Soil.  Soils, when present, are not classified as hydric, and possess 
characteristics associated with aerobic conditions. 

(3)	 Hydrology. Although the soil may be inundated or saturated by 
surface water or ground water periodically during the growing sea-
son of the prevalent vegetation, the average annual duration of inun-
dation or soil saturation does not preclude the occurrence of plant 
species typically adapted for life in aerobic soil conditions. 

c.	 Technical approach for the identification and delineation of nonwet-
lands. When any one of the diagnostic characteristics identified in b 
above is present, the area is a nonwetland. 

1 
   Some species, due to their broad ecological tolerances, occur in both wetlands and nonwetlands 

(e.g., Acer rubrum). 
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Part III:  Characteristics and 
Indicators of Hydrophytic 
Vegetation, Hydric Soils, and 
Wetland Hydrology 

Hydrophytic Vegetation 

Definition 

29. Hydrophytic vegetation.  Hydrophytic vegetation is defined herein as 
the sum total of macrophytic plant life that occurs in areas where the frequency 
and duration of inundation or soil saturation produce permanently or periodically 
saturated soils of sufficient duration to exert a controlling influence on the plant 
species present. The vegetation occurring in a wetland may consist of more 
than one plant community (species association). The plant community concept 
is followed throughout the manual. Emphasis is placed on the assemblage of 
plant species that exert a controlling influence on the character of the plant 
community, rather than on indicator species. Thus, the presence of scattered 
individuals of an upland plant species in a community dominated by hydro-
phytic species is not a sufficient basis for concluding that the area is an upland 
community. Likewise, the presence of a few individuals of a hydrophytic spe-
cies in a community dominated by upland species is not a sufficient basis for 
concluding that the area has hydrophytic vegetation. CAUTION: In determin-
ing whether an area is "vegetated" for the purpose of Section 404 jurisdiction, 
users must consider the density of vegetation at the site being evaluated. While 
it is not possible to develop a numerical method to determine how many plants 
or how much biomass is needed to establish an area as being vegetated or 
unvegetated, it is intended that the predominant condition of the site be used to 
make that characterization. This concept applies to areas grading from wet-
land to upland, and from wetland to other waters. This limitation would not 
necessarily apply to areas which have been disturbed by man or recent natural 
events. 
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30. Prevalence of vegetation. The definition of wetlands includes the 
phrase "prevalence of vegetation." Prevalence, as applied to vegetation, is an 
imprecise, seldom-used ecological term. As used in the wetlands definition, 
prevalence refers to the plant community or communities that occur in an area at 
some point in time. Prevalent vegetation is characterized by the dominant spe-
cies comprising the plant community or communities. Dominant plant species 
are those that contribute more to the character of a plant community than other 
species present, as estimated or measured in terms of some ecological parameter 
or parameters. The two most commonly used estimates of dominance are basal 
area (trees) and percent areal cover (herbs). Hydrophytic vegetation is prevalent 
in an area when the dominant species comprising the plant community or com-
munities are typically adapted for life in saturated soil conditions. 

USER NOTES:  The "50/20 rule" is the recommended method for se-
lecting dominant species from a plant community when quantitative data 
are available.  The rule states that for each stratum in the plant commu-
nity, dominant species are the most abundant plant species (when ranked 
in descending order of abundance and cumulatively totaled) that immedi-
ately exceed 50% of the total dominance measure for the stratum, plus 
any additional species that individually comprise 20% or more of the 
total dominance measure for the stratum.  The list of dominant species is 
then combined across strata.  (HQUSACE, 6 Mar 92) 

31. Typically adapted.  The term "typically adapted" refers to a species 
being normally or commonly suited to a given set of environmental conditions, 
due to some morphological, physiological, or reproductive adaptation (Appen-
dix C, Section 3). As used in the CE wetlands definition, the governing 
environmental conditions for hydrophytic vegetation are saturated soils resulting 
from periodic inundation or saturation by surface or ground water. These peri-
odic events must occur for sufficient duration to result in anaerobic soil condi-
tions. When the dominant species in a plant community are typically adapted 
for life in anaerobic soil conditions, hydrophytic vegetation is present. Species 
listed in Appendix C, Section 1 or 2, that have an indicator status of OBL, 

1FACW, or FAC  (Table 1) are considered to be typically adapted for life in an-
aerobic soil conditions (see paragraph 35a). 

Influencing factors 

32. Many factors (e.g., light, temperature, soil texture and permeability, 
man-induced disturbance, etc.) influence the character of hydrophytic vegeta-
tion. However, hydrologic factors exert an overriding influence on species that 
can occur in wetlands. Plants lacking morphological, physiological, and/or re-
productive adaptations cannot grow, effectively compete, reproduce, and/or per-
sist in areas that are subject to prolonged inundation or saturated soil conditions. 

1 Species having a FAC- indicator status are not considered to be typically adapted for life in 
anaerobic soil conditions. 
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Table 1 
Plant Indicator Status Categories 1 

Indicator Category Indicator Symbol Definition 

Obligate Wetland Plants OBL Plants that occur almost always (estimated probability >99 percent) in wetlands 
under natural conditions, but which may also occur rarely (estimated probability 
<1 percent) in nonwetlands.  Examples: Spartina alterniflora, Taxodium distichum. 

Facultative Wetland 
Plants 

FACW Plants that occur usually (estimated probability >67 percent to 99 percent) in wetla-
nds, but also occur (estimated probability 1 percent to 33 percent) in nonwetlands. 
Examples: Fraxinus pennsylvanica, Cornus stolonifera. 

Facultative Plants FAC Plants with a similar likelihood (estimated probability 33 percent to 67 percent) of 
occurring in both wetlands and nonwetlands.  Examples: Gleditsia triacanthos, 
Smilax rotundifolia. 

Facultative Upland 
Plants 

FACU Plants that occur sometimes (estimated probability 1 percent to <33 percent) in 
wetlands, but occur more often (estimated probability >67 percent to 99 percent) in 
nonwetlands.  Examples: Quercus rubra, Potentilla arguta. 

Obligate Upland Plants UPL Plants that occur rarely (estimated probability <1 percent) in wetlands, but occur 
almost always (estimated probability >99 percent) in nonwetlands under natural 
conditions.  Examples: Pinus echinata, Bromus mollis.

  Categories were originally developed and defined by the USFWS National Wetlands Inventory and subsequently modified by the 1 

National Plant List Panel.  The three facultative categories are subdivided by (+) and (�) modifiers (see Appendix C, Section 1). 

Geographic diversity 

33. Many hydrophytic vegetation types occur in the United States due to the 
diversity of interactions among various factors that influence the distribution of 
hydrophytic species. General climate and flora contribute greatly to regional 
variations in hydrophytic vegetation. Consequently, the same associations of 
hydrophytic species occurring in the southeastern United States are not found in 
the Pacific Northwest. In addition, local environmental conditions (e.g., local 
climate, hydrologic regimes, soil series, salinity, etc.) may result in broad varia-
tions in hydrophytic associations within a given region. For example, a coastal 
saltwater marsh will consist of different species than an inland freshwater marsh 
in the same region. An overview of hydrophytic vegetation occurring in each 
region of the Nation has been published by the CE in a series of eight prelimi-
nary wetland guides (Table 2), and a group of wetland and estuarine ecological 
profiles (Table 3) has been published by FWS. 

Classification 

34. Numerous efforts have been made to classify hydrophytic vegetation. 
Most systems are based on general characteristics of the dominant species 
occurring in each vegetation type. These range from the use of general physiog-
nomic categories (e.g., overstory, subcanopy, ground cover, vines) to specific 
vegetation types (e.g., forest type numbers as developed by the Society of 
American Foresters). In other cases, vegetational characteristics are combined 
with hydrologic features to produce more elaborate systems. The most recent 
example of such a system was developed for the FWS by Cowardin et al. 
(1979). 
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Table 2 
List of CE Preliminary Wetland Guides 

Region Publication Date WES Report No. 

Peninsular Florida February 1978 TR Y-78-2 

Puerto Rico April 1978 TR Y-78-3 

West Coast States April 1978 TR-Y-78-4 

Gulf Coastal Plain May 1978 TR Y-78-5 

Interior May 1982 TR Y-78-6 

South Atlantic States May 1982 TR Y-78-7 

North Atlantic States May 1982 TR Y-78-8 

Alaska February  1984 TR Y-78-9 

Part III  Characteristics and Indicators of Wetland Vegetation, Soils, and Hydrology 15 



  

Table 3 
List of Ecological Profiles Produced by the FWS Biological 
Services Program 

Title Date 
Publication 

FWS Publication No. 

"The Ecology of Intertidal Flats of North Carolina" 1979 79/39 

"The Ecology of New England Tidal Flats" 1982 81/01 

"The Ecology of the Mangroves of South Florida" 1982 81/24 

"The Ecology of Bottomland Hardwood Swamps of the 
Southeast" 

1982 81/37 

"The Ecology of Southern California Coastal Salt 
Marshes" 

1982 81/54 

"The Ecology of New England High Salt Marshes" 1982 81/55 

"The Ecology of Southeastern Shrub Bogs (Pocosins) 
and Carolina Bays" 

1982 82/04 

"The Ecology of the Apalachicola Bay System" 1984 82/05 

"The Ecology of the Pamlico River, North Carolina" 1984 82/06 

"The Ecology of the South Florida Coral Reefs" 1984 82/08 

"The Ecology of the Sea Grasses of South Florida" 1982 82/25 

"The Ecology of Tidal Marshes of the Pacific Northwest 
Coast" 

1983 82/32 

"The Ecology of Tidal Freshwater Marshes of the U.S. 
East Coast" 

1984 83/17 

"The Ecology of San Francisco Bay Tidal Marshes" 1983 82/23 

"The Ecology of Tundra Ponds of the Arctic Coastal 
Plain" 

1984 83/25 

"The Ecology of Eelgrass Meadows of the Atlantic 
Coast" 

1984 84/02 

"The Ecology of Delta Marshes of Louisiana" 1984 84/09 

"The Ecology of Eelgrass Meadows in the Pacific 
Northwest" 

1984 84/24 

"The Ecology of Irregularly Flooded Marshes of North-
eastern Gulf of Mexico" 

(In press) 85(7.1) 

"The Ecology of Giant Kelp Forests in California" 1985 85(7.2) 

Indicators of hydrophytic vegetation 

35. Several indicators may be used to determine whether hydrophytic vege-
tation is present on a site. However, the presence of a single individual of a 
hydrophytic species does not mean that hydrophytic vegetation is present. The 
strongest case for the presence of hydrophytic vegetation can be made when 
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several indicators, such as those in the following list, are present. However, any 
one of the following is indicative that hydrophytic vegetation is present:1 

a.	 More than 50 percent of the dominant species are OBL, FACW, or FAC2 

(Table 1) on lists of plant species that occur in wetlands. A national 
interagency panel has prepared a National List of Plant Species that oc-
cur in wetlands. This list categorizes species according to their affinity 
for occurrence in wetlands. Regional subset lists of the national list, 
including only species having an indicator status of OBL, FACW, or 
FAC, are presented in Appendix C, Section 1. The CE has also devel-
oped regional lists of plant species that commonly occur in wetlands 
(Appendix C, Section 2). Either list may be used. 

USER NOTES: CE-supplied plant lists are obsolete and have been su-
perseded by the May 1988 version of the "National List of Plant Species 
that Occur in Wetlands" published by the U.S. Fish and Wildlife Service 
and available on the World Wide Web.  Subsequent changes to the May 
1988 national plant list, or regional versions of the national list, should not 
be used until they receive official review and approval.  (HQUSACE, 27 
Aug 91 and 17 Jan 96) 

Note: A District that, on a subregional basis, questions the indicator 
status of FAC species may use the following option: When FAC species 
occur as dominants along with other dominants that are not FAC (either 
wetter or drier than FAC), the FAC species can be considered as neutral, 
and the vegetation decision can be based on the number of dominant 
species wetter than FAC as compared to the number of dominant species 
drier than FAC. When a tie occurs or all dominant species are FAC, the 
nondominant species must be considered. The area has hydrophytic veg-
etation when more than 50 percent of all considered species are wetter 
than FAC. When either all considered species are FAC or the number of 
species wetter than FAC equals the number of species drier than FAC, 
the wetland determination will be based on the soil and hydrology pa-
rameters. Districts adopting this option should provide documented sup-
port to the Corps representative on the regional plant list panel, so that a 
change in indicator status of FAC species of concern can be pursued. 
Corps representatives on the regional and national plant list panels will 
continually strive to ensure that plant species are properly designated on 
both a regional and subregional basis. 

1 Indicators are listed in order of decreasing reliability. Although all are valid indicators, some 
are stronger than others. When a decision is based on an indicator appearing in the lower portion 
of the list, re-evaluate the parameter to ensure that the proper decision was reached.
2 FAC+ species are considered to be wetter (i.e., have a greater estimated probability of occur-
ring in wetlands) than FAC species, while FAC- species are considered to be drier (i.e., have a 
lesser estimated probability of occurring in wetlands) than FAC species. 

Part III  Characteristics and Indicators of Wetland Vegetation, Soils, and Hydrology 17 

http://www.nwi.fws.gov/ecology.htm


  

USER NOTES: The FAC-neutral option can not be used to exclude 
areas as wetlands that meet the basic vegetation rule (i.e., more than 
50% of dominant species are FAC, FACW, or OBL) and meet wetland 
hydrology and hydric soil requirements.  Presence of a plant community 
that satisfies the FAC-neutral option may be used as a secondary indica-
tor of wetland hydrology.  (HQUSACE, 6 Mar 92) 

b.	 Other indicators. Although there are several other indicators of hydro-
phytic vegetation, it will seldom be necessary to use them. However, 
they may provide additional useful information to strengthen a case for 
the presence of hydrophytic vegetation. Additional training and/or expe-
rience may be required to employ these indicators. 

(1)	 Visual observation of plant species growing in areas of prolonged 
inundation and/or soil saturation. This indicator can only be ap-
plied by experienced personnel who have accumulated information 
through several years of field experience and written documentation 
(field notes) that certain species commonly occur in areas of pro-
longed (>10 percent) inundation and/or soil saturation during the 
growing season. Species such as Taxodium distichum, Typha 
latifolia, and Spartina alterniflora normally occur in such areas. 
Thus, occurrence of species commonly observed in other wetland 
areas provides a strong indication that hydrophytic vegetation is 
present. CAUTION: The presence of standing water or saturated 
soil on a site is insufficient evidence that the species present are 
able to tolerate long periods of inundation. The user must relate 
the observed species to other similar situations and determine 
whether they are normally found in wet areas, taking into consider-
ation the season and immediately preceding weather conditions. 

(2)	 Morphological adaptations. Some hydrophytic species have easily 
recognized physical characteristics that indicate their ability to oc-
cur in wetlands. A given species may exhibit several of these char-
acteristics, but not all hydrophytic species have evident morphologi-
cal adaptations. A list of such morphological adaptations and a 
partial list of plant species with known morphological adaptations 
for occurrence in wetlands are provided in Appendix C, Section 3. 

(3)	 Technical literature. The technical literature may provide a strong 
indication that plant species comprising the prevalent vegetation are 
commonly found in areas where soils are periodically saturated for 
long periods. Sources of available literature include: 

(a)	 Taxonomic references. Such references usually contain at 
least a general description of the habitat in which a species 
occurs. A habitat description such as, "Occurs in water of 
streams and lakes and in alluvial floodplains subject to 
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periodic flooding," supports a conclusion that the species typi-
cally occurs in wetlands. Examples of some useful taxonomic 
references are provided in Table 4. 

Table 4 
List of Some Useful Taxonomic References 

Title Author(s) 

Manual of Vascular Plants of Northeastern United 
States and Adjacent Canada 

Gleason and Cronquist (1963) 

Gray's Manual of Botany, 8th  edition Fernald (1950) 

Manual of the Southeastern Flora Small (1933) 

Manual of the Vascular Flora of the Carolinas Radford, Ahles, and Bell (1968) 

A Flora of Tropical Florida Long and Lakela (1976) 

Aquatic and Wetland Plants of the Southwestern 
United States 

Correll and Correll (1972) 

Arizona Flora Kearney and Peebles (1960) 

Flora of the Pacific Northwest Hitchcock and Cronquist (1973) 

A California Flora Munz and Keck (1959) 

Flora of Missouri Steyermark (1963) 

Manual of the Plants of Colorado Harrington (1979) 

Intermountain Flora - Vascular Plants of the 
Intermountain West, USA - Vols I and II 

Cronquist et al. (1972) 

Flora of Idaho Davis (1952) 

Aquatic and Wetland Plants of the Southeastern 
United States - Vols I and II 

Godfrey and Wooten (1979) 

Manual of Grasses of the U.S. Hitchcock (1950) 

(b)	 Botanical journals. Some botanical journals contain studies 
that define species occurrence in various hydrologic regimes. 
Examples of such journals include: Ecology, Ecological 
Monographs, American Journal of Botany, Journal of Amer-
ican Forestry, and Wetlands: The Journal of the Society of 
Wetland Scientists. 

(c)	 Technical reports. Governmental agencies periodically pub-
lish reports (e.g., literature reviews) that contain information 
on plant species occurrence in relation to hydrologic regimes. 
Examples of such publications include the CE preliminary 
regional wetland guides (Table 2) published by the U.S. Army 
Engineer Waterways Experiment Station (WES) and the wet-
land community and estuarine profiles of various habitat types 
(Table 3) published by the FWS. 
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(d)	 Technical workshops, conferences, and symposia. Publica-
tions resulting from periodic scientific meetings contain valu-
able information that can be used to support a decision regard-
ing the presence of hydrophytic vegetation. These usually 
address specific regions or wetland types. For example, distri-
bution of bottomland hardwood forest species in relation to 
hydrologic regimes was examined at a workshop on bottom-
land hardwood forest wetlands of the Southeastern United 
States (Clark and Benforado 1981). 

(e)	 Wetland plant database. The NWI is producing a Plant Data-
base that contains habitat information on approximately 5,200 
plant species that occur at some estimated probability in wet-
lands, as compiled from the technical literature. When com-
pleted, this computerized database will be available to all 
governmental agencies. 

(4)	 Physiological adaptations. Physiological adaptations include any 
features of the metabolic processes of plants that make them par-
ticularly fitted for life in saturated soil conditions. NOTE: It is 
impossible to detect the presence of physiological adaptations in 
plant species during onsite visits. Physiological adaptations known 
for hydrophytic species and species known to exhibit these adapta-
tions are listed and discussed in Appendix C, Section 3. 

(5)	 Reproductive adaptations. Some plant species have reproductive 
features that enable them to become established and grow in satu-
rated soil conditions. Reproductive adaptations known for hydro-
phytic species are presented in Appendix C, Section 3. 

Hydric Soils 

Definition 

36. A hydric soil is 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 (U.S. Department of Agriculture 
(USDA) Soil Conservation Service (SCS) 1985, as amended by the National 
Technical Committee for Hydric Soils (NTCHS) in December 1986). 

Criteria for hydric soils 

37. Based on the above definition, the NTCHS developed the following 
criteria for hydric soils: 
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a. All Histosols1 except Folists; 

b. Soils in Aquic suborders, Aquic subgroups, Albolls suborder, Salorthids 
great group, or Pell great groups of Vertisols that are: 

(1) Somewhat poorly drained and have a water table less than 0.5 ft2 

from the surface for a significant period (usually a week or more) 
during the growing season, or 

(2) Poorly drained or very poorly drained and have either: 

(a) A water table at less than 1.0 ft from the surface for a signifi-
cant period (usually a week or more) during the growing sea-
son if permeability is equal to or greater than 6.0 in/hr in all 
layers within 20 inches; or 

(b) A water table at less than 1.5 ft from the surface for a signifi-
cant period (usually a week or more) during the growing sea-
son if permeability is less than 6.0 in/hr in any layer within 20 
inches; or 

c. Soils that are ponded for long or very long duration during the growing 
season; or 

d. Soils that are frequently flooded for long duration or very long duration 
during the growing season. 

USER NOTES: The hydric soil definition and criteria published in the 
1987 Corps Manual are obsolete.  Current hydric soil definition, criteria, 
and lists are available over the World Wide Web from the U.S.D.A. Natu-
ral Resources Conservation Service (NRCS).  (HQUSACE, 27 Aug 91, 
6 Mar 92) 

A hydric soil may be either drained or undrained, and a drained hydric soil may 
not continue to support hydrophytic vegetation. Therefore, not all areas having 
hydric soils will qualify as wetlands. Only when a hydric soil supports hydro-
phytic vegetation and the area has indicators of wetland hydrology may the soil 
be referred to as a "wetland" soil. 

38. A drained hydric soil is one in which sufficient ground or surface water 
has been removed by artificial means such that the area will no longer support 
hydrophyte vegetation. Onsite evidence of drained soils includes: 

1  Soil nomenclature follows USDA-SCS (1975). 
2 A table of factors for converting Non-SI Units of Measurement to SI (metric) units is presented 
on page x. 
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a.	 Presence of ditches or canals of sufficient depth to lower the water table 
below the major portion of the root zone of the prevalent vegetation. 

b.	 Presence of dikes, levees, or similar structures that obstruct normal inun-
dation of an area. 

c.	 Presence of a tile system to promote subsurface drainage. 

d.	 Diversion of upland surface runoff from an area. 

Although it is important to record such evidence of drainage of an area, a hydric 
soil that has been drained or partially drained still allows the soil parameter to be 
met. However, the area will not qualify as a wetland if the degree of drainage 
has been sufficient to preclude the presence of either hydrophytic vegetation or a 
hydrologic regime that occurs in wetlands. NOTE: The mere presence of drain-
age structures in an area is not sufficient basis for concluding that a hydric soil 
has been drained; such areas may continue to have wetland hydrology. 

General information 

39. Soils consist of unconsolidated, natural material that supports, or is ca-
pable of supporting, plant life. The upper limit is air and the lower limit is either 
bedrock or the limit of biological activity. Some soils have very little organic 
matter (mineral soils), while others are composed primarily of organic matter 
(Histosols). The relative proportions of particles (sand, silt, clay, and organic 
matter) in a soil are influenced by many interacting environmental factors. As 
normally defined, a soil must support plant life. The concept is expanded to 
include substrates that could support plant life. For various reasons, plants may 
be absent from areas that have well-defined soils. 

40. A soil profile (Figure 2) consists of various soil layers described from 
the surface downward. Most soils have two or more identifiable horizons. A 
soil horizon is a layer oriented approximately parallel to the soil surface, and 
usually is differentiated from contiguous horizons by characteristics that can be 
seen or measured in the field (e.g., color, structure, texture, etc.). Most mineral 
soils have A-, B-, and C-horizons, and many have surficial organic layers (O-
horizon). The A-horizon, the surface soil or topsoil, is a zone in which organic 
matter is usually being added to the mineral soil. It is also the zone from which 
both mineral and organic matter are being moved slowly downward. The next 
major horizon is the B-horizon, often referred to as the subsoil. The B-horizon 
is the zone of maximum accumulation of materials. It is usually characterized 
by higher clay content and/or more pronounced soil structure development and 
lower organic matter than the A-horizon. The next major horizon is usually the 
C-horizon, which consists of unconsolidated parent material that has not been 
sufficiently weathered to exhibit characteristics of the B-horizon. Clay content 
and degree of soil structure development in the C-horizon are usually less than 
in the B-horizon. The lowest major horizon, the R-horizon, consists of consoli-
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dated bedrock. In many situations, this horizon occurs at such depths that it has 
no significant influence on soil characteristics. 

Figure 2. Generalized soil profile 

Influencing factors 

41. Although all soil-forming factors (climate, parent material, relief, organ-
isms, and time) affect the characteristics of a hydric soil, the overriding influ-
ence is the hydrologic regime. The unique characteristics of hydric soils result 
from the influence of periodic or permanent inundation or soil saturation for 
sufficient duration to effect anaerobic conditions. Prolonged anaerobic soil con-
ditions lead to a reducing environment, thereby lowering the soil redox poten-
tial. This results in chemical reduction of some soil components (e.g., iron and 
manganese oxides), which leads to development of soil colors and other physi-
cal characteristics that usually are indicative of hydric soils. 
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Classification 

42. Hydric soils occur in several categories of the current soil classification 
system, which is published in Soil Taxonomy (USDA-SCS 1975). This classi-
fication system is based on physical and chemical properties of soils that can be 
seen, felt, or measured. Lower taxonomic categories of the system (e.g., soil 
series and soil phases) remain relatively unchanged from earlier classification 
systems. 

43. Hydric soils may be classified into two broad categories: organic and 
mineral. Organic soils (Histosols) develop under conditions of nearly continu-
ous saturation and/or inundation. All organic soils are hydric soils except 
Folists, which are freely drained soils occurring on dry slopes where excess 
litter accumulates over bedrock. Organic hydric soils are commonly known as 
peats and mucks. All other hydric soils are mineral soils. Mineral soils have a 
wide range of textures (sandy to clayey) and colors (red to gray). Mineral 
hydric soils are those periodically saturated for sufficient duration to produce 
chemical and physical soil properties associated with a reducing environment. 
They are usually gray and/or mottled immediately below the surface horizon 
(see paragraph 44d), or they have thick, dark-colored surface layers overlying 
gray or mottled subsurface horizons. 

Wetland indicators (nonsandy soils) 

44. Several indicators are available for determining whether a given soil 
meets the definition and criteria for hydric soils. Any one of the following indi-
cates that hydric soils are present:1 

Figure 3. Organic soil 

a.	 Organic soils (Histosols). A soil 
is an organic soil when: (1) more 
than 50 percent (by volume) of 
the upper 32 inches of soil is 
composed of organic soil mate-

2rial;  or (2) organic soil material
of any thickness rests on bedrock. 
Organic soils (Figure 3) are satu-
rated for long periods and are 
commonly called peats or mucks. 

b.	 Histic epipedons. A histic 
epipedon is an 8- to 16-inch layer 
at or near the surface of a mineral 
hydric soil that is saturated with 

1 Indicators are listed in order of decreasing reliability. Although all are valid indicators, some 
are stronger indicators than others. When a decision is based on an indicator appearing in the 
lower portion of the list, re-evaluate the parameter to ensure that the proper decision was reached.
2 A detailed definition of organic soil material is available in USDA-SCS (1975). 
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water for 30 consecutive days or more in most years and contains a mini-
mum of 20 percent organic matter when no clay is present or a minimum 
of 30 percent organic matter when clay content is 60 percent or greater. 
Soils with histic epipedons are inundated or saturated for sufficient peri-
ods to greatly retard aerobic decomposition of the organic surface, and 
are considered to be hydric soils. 

c.	 Sulfidic material. When mineral soils emit an odor of rotten eggs, 
hydrogen sulfide is present. Such odors are only detected in waterlogged 
soils that are permanently saturated and have sulfidic material within a 
few centimeters of the soil surface. Sulfides are produced only in a re-
ducing environment. 

d.	 Aquic or peraquic moisture regime. An aquic moisture regime is a 
reducing one; i.e., it is virtually free of dissolved oxygen because the soil 
is saturated by ground water or by water of the capillary fringe (USDA-
SCS 1975). Because dissolved oxygen is removed from ground water by 
respiration of microorganisms, roots, and soil fauna, it is also implicit 
that the soil temperature is above biologic zero (5" C) at some time 
while the soil is saturated. Soils with peraquic moisture regimes are 
characterized by the presence of ground water always at or near the soil 
surface. Examples include soils of tidal marshes and soils of closed, 
landlocked depressions that are fed by permanent streams. 

e.	 Reducing soil conditions. Soils saturated for long or very long duration 
will usually exhibit reducing conditions. Under such conditions, ions of 
iron are transformed from a ferric valence state to a ferrous valence state. 
This condition can often be detected in the field by a ferrous iron test. A 
simple colorimetric field test kit has been developed for this purpose. 
When a soil extract changes to a pink color upon addition of r,r'-
dipyridyl, ferrous iron is present, which indicates a reducing soil environ-
ment. NOTE: This test cannot be used in mineral hydric soils having 
low iron content, organic soils, and soils that have been desaturated for 
significant periods of the growing season. 

f.	 Soil colors. The colors of various soil components are often the most 
diagnostic indicator of hydric soils. Colors of these components are 
strongly influenced by the frequency and duration of soil saturation, 
which leads to reducing soil conditions. Mineral hydric soils will be 
either gleyed or will have bright mottles and/or low matrix chroma. 
These are discussed below: 

(1)	 Gleyed soils (gray colors). Gleyed soils develop when anaerobic 
soil conditions result in pronounced chemical reduction of iron, 
manganese, and other elements, thereby producing gray soil colors. 
Anaerobic conditions that occur in waterlogged soils result in the 
predominance of reduction processes, and such soils are greatly 
reduced. Iron is one of the most abundant elements in soils. Under 
anaerobic conditions, iron in converted from the oxidized (ferric) 
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Figure 4. Gleyed soil 

Figure 5. Soil showing matrix (brown) 
and mottles (reddish-brown) 

state to the reduced (ferrous) state, 
which results in the bluish, greenish, 
or grayish colors associated with the 
gleying effect (Figure 4). Gleying 
immediately below the A-horizon or 
10 inches (whichever is shallower) 
is an indication of a markedly re-
duced soil, and gleyed soils are 
hydric soils. Gleyed soil conditions 
can be determined by using the gley 
page of the Munsell Color Book 
(Munsell Color 1975). 

(2)	 Soils with bright mottles and/or low 
matrix chroma. Mineral hydric soils 
that are saturated for substantial 
periods of the growing season (but 
not long enough to produce gleyed 
soils) will either have bright mottles 
and a low matrix chroma or will lack 
mottles but have a low matrix 
chroma (see Appendix D, Section 1, 
for a definition and discussion of 
"chroma" and other components of 
soil color). Mottled means "marked 
with spots of contrasting color." 
Soils that have brightly colored mot-
tles and a low matrix chroma are 
indicative of a fluctuating water 

table. The soil matrix is the portion (usually more than 50 percent) 
of a given soil layer that has the predominant color (Figure 5). 
Mineral hydric soils usually have one of the following color fea-
tures in the horizon immediately below the A-horizon or 10 inches 
(whichever is shallower): 

1(a)	 Matrix chroma of 2 or less  in mottled soils.

1(b)	 Matrix chroma of 1 or less  in unmottled soils.

NOTE: The matrix chroma of some dark (black) mineral hydric soils 
will not conform to the criteria described in (a) and (b) above; in such 
soils, gray mottles occurring at 10 inches or less are indicative of hydric 
conditions. 

1 Colors should be determined in soils that have been moistened; otherwise, state that colors are 
for dry soils. 
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CAUTION: Soils with significant coloration due to the nature of the 
parent material (e.g., red soils of the Red River Valley) may not exhibit 
the above characteristics. In such cases, this indicator cannot be used. 

g.	 Soil appearing on hydric soils list. Using the criteria for hydric soils 
(paragraph 37), the NTCHS has developed a list of hydric soils. 

USER NOTES: The NRCS has developed local lists of hydric soil map-
ping units that are available from NRCS county and area offices.  These 
local lists are the preferred hydric soil lists to use in making wetland de-
terminations.  (HQUSACE, 6 Mar 92) 

Listed soils have reducing condi-
tions for a significant portion of
 
the growing season in a major
 
portion of the root zone and are
 
frequently saturated within
 
12 inches of the soil surface. The
 
NTCHS list of hydric soils is
 
presented in Appendix D,
 
Section 2. CAUTION: Be sure
 
that the profile description of the
 
mapping unit conforms to that of
 
the sampled soil.
 

h.	 Iron and manganese concretions. 
During the oxidation-reduction 
process, iron and manganese in 
suspension are sometimes segre-
gated as oxides into concretions 
or soft masses (Figure 6). These 
accumulations are usually black 
or dark brown. Concretions >2 Figure 6. Iron and manganese 

concretions mm in diameter occurring within 
7.5 cm of the surface are evidence
 
that the soil is saturated for long
 
periods near the surface.
 

Wetland indicators (sandy soils) 

45. Not all indicators listed in paragraph 44 can be applied to sandy soils. 
In particular, soil color should not be used as an indicator in most sandy soils. 
However, three additional soil features may be used as indicators of sandy 
hydric soils, including: 

a. High organic matter content in the surface horizon. Organic matter 
tends to accumulate above or in the surface horizon of sandy soils that 
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are inundated or saturated to the surface for a significant portion of the 
growing season. Prolonged inundation or saturation creates anaerobic 
conditions that greatly reduce oxidation of organic matter. 

b.	 Streaking of subsurface horizons by organic matter. Organic matter is 
moved downward through sand as the water table fluctuates. This often 
occurs more rapidly and to a greater degree in some vertical sections of a 
sandy soil containing high content of organic matter than in others. 
Thus, the sandy soil appears vertically streaked with darker areas. When 
soil from a darker area is rubbed between the fingers, the organic matter 
stains the fingers. 

c.	 Organic pans. As organic matter is moved downward through sandy 
soils, it tends to accumulate at the point representing the most commonly 
occurring depth to the water table. This organic matter tends to become 
slightly cemented with aluminum, forming a thin layer of hardened soil 
(spodic horizon). These horizons often occur at depths of 12 to 30 
inches below the mineral surface. Wet spodic soils usually have thick 
dark surface horizons that are high in organic matter with dull, gray hori-
zons above the spodic horizon. 

USER NOTES: The NRCS has developed regional lists of  "Field Indica-
tors of Hydric Soils in the United States" (Version 3.2, July 1996, or 
later).  Until approved, these indicators do not supersede those given in 
the 1987 Corps Manual and supplemental guidance but may be used as 
supplementary information.  Several of the NRCS indicators were devel-
oped specifically to help in identifying hydric soils in certain problem soil 
types (e.g., sandy soils, soils derived from red parent materials, soils 
with thick, dark surfaces).  These indicators may be used under proce-
dures given in the Problem Area section of the 1987 Manual.  
(HQUSACE, 21 Mar 97)  

CAUTION: In recently deposited sandy material (e.g., accreting sandbars), 
it may be impossible to find any of these indicators. In such cases, consider 
this as a natural atypical situation. 

Wetland Hydrology 

Definition 

46. The term "wetland hydrology" encompasses all hydrologic characteris-
tics of areas that are periodically inundated or have soils saturated to the surface 
at some time during the growing season. Areas with evident characteristics of 
wetland hydrology are those where the presence of water has an overriding in-
fluence on characteristics of vegetation and soils due to anaerobic and reducing 
conditions, respectively. Such characteristics are usually present in areas that 
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are inundated or have soils that are saturated to the surface for sufficient dura-
tion to develop hydric soils and support vegetation typically adapted for life in 
periodically anaerobic soil conditions. Hydrology 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 periodi-
cally inundated or has saturated soils during the growing season. 

USER NOTES:  The 1987 Manual (see glossary, Appendix A) defines 
"growing season" as the portion of the year when soil temperature 
(measured 20 inches below the surface) is above biological zero (5" C 
or 41" F).  This period "can be approximated by the number of frost-free 
days."  Estimated starting and ending dates for the growing season are 
based on 28" F air temperature thresholds at a frequency of 5 years in 
10 (HQUSACE, 6 Mar 92).  This information is available in NRCS 
county soil survey reports or from the NRCS Water and Climate Center 
in Portland, Oregon, for most weather stations in the country. 

Influencing factors 

47. Numerous factors (e.g., precipitation, stratigraphy, topography, soil per-
meability, and plant cover) influence the wetness of an area. Regardless, the 
characteristic common to all wetlands is the presence of an abundant supply of 
water. The water source may be runoff from direct precipitation, headwater or 
backwater flooding, tidal influence, ground water, or some combination of these 
sources. The frequency and duration of inundation or soil saturation varies from 
nearly permanently inundated or saturated to irregularly inundated or saturated. 
Topographic position, stratigraphy, and soil permeability influence both the 
frequency and duration of inundation and soil saturation. Areas of lower eleva-
tion in a floodplain or marsh have more frequent periods of inundation and/or 
greater duration than most areas at higher elevations. Floodplain configuration 
may significantly affect duration of inundation. When the floodplain configura-
tion is conducive to rapid runoff, the influence of frequent periods of inundation 
on vegetation and soils may be reduced. Soil permeability also influences dura-
tion of inundation and soil saturation. For example, clayey soils absorb water 
more slowly than sandy or loamy soils, and therefore have slower permeability 
and remain saturated much longer. Type and amount of plant cover affect both 
degree of inundation and duration of saturated soil conditions. Excess water 
drains more slowly in areas of abundant plant cover, thereby increasing fre-
quency and duration of inundation and/or soil saturation. On the other hand, 
transpiration rates are higher in areas of abundant plant cover, which may reduce 
the duration of soil saturation. 

Classification 

48. Although the interactive effects of all hydrologic factors produce a con-
tinuum of wetland hydrologic regimes, efforts have been made to classify wet-
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land hydrologic regimes into functional categories. These efforts have focused 
on the use of frequency, timing, and duration of inundation or soil saturation as 
a basis for classification. A classification system developed for nontidal areas is 
presented in Table 5. This classification system was slightly modified from the 
system developed by the Workshop on Bottomland Hardwood Forest Wetlands 
of the Southeastern United States (Clark and Benforado 1981). Recent research 
indicates that duration of inundation and/or soil saturation during the growing 
season is more influential on the plant community than frequency of inundation/ 
saturation during the growing season (Theriot, in press). Thus, frequency of 
inundation and soil saturation are not included in Table 5. The WES has devel-
oped a computer program that can be used to transform stream gage data to 
mean sea level elevations representing the upper limit of each hydrologic zone 
shown in Table 5. This program is available upon request.1 

USER NOTES:  Based on Table 5 and on paragraph 55, Step 8.i., an 
area has wetland hydrology if it is inundated or saturated to the surface 
continuously for at least 5% of the growing season in most years (50% 
probability of recurrence).  These areas are wetlands if they also meet 
hydrophytic vegetation and hydric soil requirements.  (HQUSACE, 7 Oct 
91 and 6 Mar 92) 

Table 5 
Hydrologic Zones 1 - Nontidal Areas 
Zone Name Duration 2 Comments 

I3 Permanently inundated 100 percent Inundation >6.6 ft mean 
water depth 

II Semipermanently to nearly perma-
nently inundated or saturated 

>75 - <100 percent Inundation defined as ,6.6 
ft mean water depth 

III Regularly inundated or saturated >25 - 75 percent 

IV Seasonally inundated or saturated >12.5 - 25 percent 

V Irregularly inundated or saturated �5 - 12.5 percent Many areas having these 
hydrologic characteristics 
are not wetlands 

VI Intermittently or never inundated or 
saturated 

<5 percent Areas with these hydro-
logic characteristics are 
not wetlands

  Zones adapted from Clark and Benforado (1981). 1

  Refers to duration of inundation and/or soil saturation during the growing season. 2

  This defines an aquatic habitat zone. 3 

Wetland indicators 

49. Indicators of wetland hydrology may include, but are not necessarily 
limited to: drainage patterns, drift lines, sediment deposition, watermarks, 

1 R. F. Theriot, Environmental Laboratory, U.S. Army Engineer Waterways Experiment Station, 
P.O. Box 631, Vicksburg, MS 39180. 
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stream gage data and flood predictions, historic records, visual observation of 
saturated soils, and visual observation of inundation. Any of these indicators 
may be evidence of wetland hydrologic characteristics. Methods for determin-
ing hydrologic indicators can be categorized according to the type of indicator. 
Recorded data include stream gage data, lake gage data, tidal gage data, flood 
predictions, and historical records. Use of these data is commonly limited to 
areas adjacent to streams or other similar areas. Recorded data usually provide 
both short- and long-term information about frequency and duration of inunda-
tion, but contain little or no information about soil saturation, which must be 
gained from soil surveys or other similar sources. The remaining indicators 
require field observations. Field indicators are evidence of present or past 
hydrologic events (e.g., location and height of flooding). Indicators for recorded 
data and field observations include:1 

a.	 Recorded data. Stream gage data, lake gage data, tidal gage data, flood 
predictions, and historical data may be available from the following 
sources: 

(1)	 CE District Offices. Most CE Districts maintain stream, lake, and 
tidal gage records for major water bodies in their area. In addition, 
CE planning and design documents often contain valuable hydro-
logic information. For example, a General Design Memorandum 
(GDM) usually describes flooding frequencies and durations for a 
project area. Furthermore, the extent of flooding within a project 
area is sometimes indicated in the GDM according to elevation 
(height) of certain flood frequencies (1-, 2-, 5-, 10-year, etc.). 

(2)	 U.S. Geological Survey (USGS). Stream and tidal gage data are 
available from the USGS offices throughout the Nation, and the 
latter are also available from the National Oceanic and Atmospheric 
Administration. CE Districts often have such records. 

(3)	 State, county, and local agencies. These agencies often have re-
sponsibility for flood control/relief and flood insurance. 

(4)	 Soil Conservation Service Small Watershed Projects. Planning 
documents from this agency are often helpful, and can be obtained 
from the SCS district office in the county. 

(5)	 Planning documents of developers. 

b.	 Field data. The following field hydrologic indicators can be assessed 
quickly, and although some of them are not necessarily indicative of 
hydrologic events that occur only during the growing season, they do 
provide evidence that inundation and/or soil saturation has occurred: 

1 Indicators are listed in order of decreasing reliability. Although all are valid indicators, some 
are stronger indicators than others. When a decision is based on an indicator appearing in the 
lower portion of the list, re-evaluate the parameter to ensure that the proper decision was reached. 
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(1)	 Visual observation of inundation. The most obvious and revealing 
hydrologic indicator may be simply observing the areal extent of 
inundation. However, because seasonal conditions and recent 
weather conditions can contribute to surface water being present on 
a nonwetland site, both should be considered when applying this 
indicator. 

(2)	 Visual observation of soil saturation. Examination of this indicator 
requires digging a soil pit (Appendix D, Section 1) to a depth of 16 
inches and observing the level at which water stands in the hole 
after sufficient time has been allowed for water to drain into the 
hole. The required time will vary depending on soil texture. In 
some cases, the upper level at which water is flowing into the pit 
can be observed by examining the wall of the hole. This level rep-
resents the depth to the water table. The depth to saturated soils 
will always be nearer the surface due to the capillary fringe. 

For soil saturation to impact vegetation, it must occur within a ma-
jor portion of the root zone (usually within 12 inches of the surface) 
of the prevalent vegetation. The major portion of the root zone is 
that portion of the soil profile in which more than one half of the 
plant roots occur. CAUTION: In some heavy clay soils, water may 
not rapidly accumulate in the hole even when the soil is saturated. 
If water is observed at the bottom of the hole but has not filled to 
the 12-inch depth, examine the sides of the hole and determine the 
shallowest depth at which water is entering the hole. When apply-
ing this indicator, both the season of the year and preceding 
weather conditions must be considered. 

(3)	 Watermarks. Watermarks 
are most common on woody 
vegetation. They occur as 
stains on bark (Figure 7) or 
other fixed objects (e.g., 
bridge pillars, buildings, 
fences, etc.). When several 
watermarks are present, the 
highest reflects the maxi-
mum extent of recent 
inundation. 

(4)	 Drift lines.  This indicator is 
most likely to be found adja-
cent to streams or other 

Figure 7. Watermark on trees 
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sources of water flow in 
wetlands, but also often 
occurs in tidal marshes. 
Evidence consists of 
deposition of debris in a 
line on the surface (Figure 
8) or debris entangled in 
aboveground vegetation or 
other fixed objects. Debris 
usually consists of rem-
nants of vegetation (bran-
ches, stems, and leaves), 
sediment, litter, and other 
waterborne materials de-
posited parallel to the direc-
tion of water flow. Drift 
lines provide an indication 
of the minimum portion of 
the area inundated during a 
flooding event; the maxi-
mum level of inundation is 
generally at a higher eleva-
tion than that indicated by a 
drift line. 

(5)	 Sediment deposits. Plants 
and other vertical objects 
often have thin layers, coat-
ings, or depositions of min-
eral or organic matter on 
them after inundation (Figure 9). 
This evidence may remain for a 
considerable period before it is 
removed by precipitation or sub-
sequent inundation. Sediment 
deposition on vegetation and 
other objects provides an indi-
cation of the minimum inunda-
tion level. When sediments are 
primarily organic (e.g., fine or-
ganic material, algae), the detri-
tus may become encrusted on or 
slightly above the soil surface 
after dewatering occurs (Figure 
10). 

(6)	 Drainage patterns within 
wetlands. This indicator, which 
occurs primarily in wetlands 

Figure 8. Absence of leaf litter 

Figure 9. Sediment deposit on plants 

Figure 10. Encrusted detritus 

33 Part III  Characteristics and Indicators of Wetland Vegetation, Soils, and Hydrology 



  

adjacent to streams, consists of surface evidence of drainage flow 
into or through an area (Figure 11). In some wetlands, this evi-
dence may exist as a drainage pattern eroded into the soil, vegeta-
tive matter (debris) piled against thick vegetation or woody stems 
oriented perpendicular to the direction of water flow, or the absence 
of leaf litter (Figure 8). Scouring is often evident around roots of 
persistent vegetation. Debris may be deposited in or along the 
drainage pattern (Figure 12). 

Figure 11. Drainage pattern Figure 12.	 Debris deposited in stream 
channel 

CAUTION: Drainage patterns also occur in upland areas after periods 
of considerable precipitation; therefore, topographic position must also 
be considered when applying this indicator. 

USER NOTES:  The hydrology indicators described above are consid-
ered to be "primary indicators", any one of which is sufficient evidence 
that wetland hydrology is present when combined with a hydrophytic plant 
community and hydric soils.  In addition, the following "secondary indica-
tors" may also be used to determine whether wetland hydrology is pres-
ent.  In the absence of a primary indicator, any two secondary indicators 
must be present to conclude that wetland hydrology is present.  Second-
ary indicators are:  presence of oxidized rhizospheres associated with 
living plant roots in the upper 12 inches of the soil, presence of water-
stained leaves, local soil survey hydrology data for identified soils, and 
the FAC-neutral test of the vegetation.  (HQUSACE, 6 Mar 92) 
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Part IV:  Methods
 

Section A.  Introduction 

50. Part IV contains sections on preliminary data gathering, method selec-
tion, routine determination procedures, comprehensive determination proce-
dures, methods for determinations in atypical situations, and guidance for wet-
land determinations in natural situations where the three-parameter approach 
may not always apply. 

51. Significant flexibility has been incorporated into Part IV. The user is 
presented in Section B with various potential sources of information that may be 
helpful in making a determination, but not all identified sources of information 
may be applicable to a given situation. NOTE: The user is not required to 
obtain information from all identified sources. Flexibility is also provided in 
method selection (Section C). Three levels of routine determinations are avail-
able, depending on the complexity of the required determination and the quan-
tity and quality of existing information. Application of methods presented in 
both Section D (routine determinations) and Section E (comprehensive determi-
nations) may be tailored to meet site-specific requirements, especially with re-
spect to sampling design. 

52. Methods presented in Sections D and E vary with respect to the required 
level of technical knowledge and experience of the user. Application of the 
qualitative methods presented in Section D (routine determinations) requires 
considerably less technical knowledge and experience than does application of 
the quantitative methods presented in Section E (comprehensive determina-
tions). The user must at least be able to identify the dominant plant species in 
the project area when making a routine determination (Section D), and should 
have some basic knowledge of hydric soils when employing routine methods 
that require soils examination. Comprehensive determinations require a basic 
understanding of sampling principles and the ability to identify all commonly 
occurring plant species in a project area, as well as a good understanding of 
indicators of hydric soils and wetland hydrology. The comprehensive method 
should only be employed by experienced field inspectors. 
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Section B.  Preliminary Data Gathering and 
Synthesis 

53. This section discusses potential sources of information that may be help-
ful in making a wetland determination. When the routine approach is used, it 
may often be possible to make a wetland determination based on available vege-
tation, soils, and hydrology data for the area. However, this section deals only 
with identifying potential information sources, extracting pertinent data, and 
synthesizing the data for use in making a determination. Based on the quantity 
and quality of available information and the approach selected for use (Section 
C), the user is referred to either Section D or Section E for the actual determina-
tion. Completion of Section B is not required, but is recommended because the 
available information may reduce or eliminate the need for field effort and de-
crease the time and cost of making a determination. However, there are 
instances in small project areas in which the time required to obtain the informa-
tion may be prohibitive. In such cases PROCEED to paragraph 55, complete 
STEPS 1 through 3, and PROCEED to Section D or E. 

Data sources 

54. 	Obtain the following information, when available and applicable: 

a.	 USGS quadrangle maps. USGS quadrangle maps are available at differ-
ent scales. When possible, obtain maps at a scale of 1:24,000; other-
wise, use maps at a scale of 1:62,500. Such maps are available from 
USGS in Reston, VA, and Menlo Park, CA, but they may already be 
available in the CE District Office. These maps provide several types of 
information: 

(1)	 Assistance in locating field sites. Towns, minor roads, bridges, 
streams, and other landmark features (e.g., buildings, cemeteries, 
water bodies, etc.) not commonly found on road maps are shown on 
these maps. 

(2)	 Topographic details, including contour lines (usually at 5- or 10-ft 
contour intervals). 

(3)	 General delineation of wet areas (swamps and marshes). NOTE: 
The actual wet area may be greater than that shown on the map 
because USGS generally maps these areas based on the driest sea-
son of the year. 

(4)	 Latitude, longitude, townships, ranges, and sections. These provide 
legal descriptions of the area. 

(5)	 Directions, including both true and magnetic north. 
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(6)	 Drainage patterns. 

(7)	 General land uses, such as cleared (agriculture or pasture), forested, 
or urban. 

CAUTION: Obtain the most recent USGS maps. Older maps may show 
features that no longer exist and will not show new features that have 
developed since the map was constructed. Also, USGS is currently 
changing the mapping scale from 1:24,000 to 1:25,000. 

b. National Wetlands Inventory products. 

(1)	 Wetland maps. The standard NWI maps are at a scale of 1:24,000 
or, where USGS base maps at this scale are not available, they are 
at 1:62,500 (1:63,350 in Alaska). Smaller scale maps ranging from 
1:100,000 to 1:500,000 are also available for certain areas. Wet-
lands on NWI maps are classified in accordance with Cowardin 
et al. (1979). CAUTION: Since not all delineated areas on NWI 
maps are wetlands under Department of Army jurisdiction, NWI 
maps should not be used as the sole basis for determining whether 
wetland vegetation is present. NWI "User Notes" are available that 
correlate the classification system with local wetland community 
types. An important feature of this classification system is the wa-
ter regime modifier, which describes the flooding or soil saturation 
characteristics. Wetlands classified as having a temporarily flooded 
or intermittently flooded water regime should be viewed with partic-
ular caution since this designation is indicative of plant communi-
ties that are transitional between wetland and nonwetland. These 
are among the most difficult plant communities to map accurately 
from aerial photography. For wetlands "wetter" than temporarily 
flooded and intermittently flooded, the probability of a designated 
map unit on recent NWI maps being a wetland (according to 
Cowardin et al. 1979) at the time of the photography is in excess of 
90 percent. CAUTION: Due to the scale of aerial photography 
used and other factors, all NWI map boundaries are approximate. 
The optimum use of NWI maps is to plan field review (i.e., how 
wet, big, or diverse is the area?) and to assist during field review, 
particularly by showing the approximate areal extent of the wetland 
and its association with other communities. NWI maps are avail-
able either as a composite with, or an overlay for, USGS base maps 
and may be obtained from the NWI Central Office in St. Petersburg, 
FL, the Wetland Coordinator at each FWS regional office, or the 
USGS. 

USER NOTES: NWI products and information are available over the 
World Wide Web. 

Part IV   Methods 37 

http://www.nwi.fws.gov/


 

(2)	 Plant database. This database of approximately 5,200 plant species 
that occur in wetlands provides information (e.g., ranges, habitat, 
etc.) about each plant species from the technical literature. The 
database served as a focal point for development of a national list of 
plants that occur in wetlands (Appendix C, Section 1). 

c.	 Soil Surveys. Soil surveys are prepared by the SCS for political units 
(county, parish, etc.) in a state. Soil surveys contain several types of 
information: 

(1)	 General information (e.g., climate, settlement, natural resources, 
farming, geology, general vegetation types). 

(2)	 Soil maps for general and detailed planning purposes. These maps 
are usually generated from fairly recent aerial photography. CAU-
TION: The smallest mapping unit is 3 acres, and a given soil se-
ries as mapped may contain small inclusions of other series. 

(3)	 Uses and management of soils. Any wetness characteristics of soils 
will be mentioned here. 

(4)	 Soil properties. Soil and water features are provided that may be 
very helpful for wetland investigations. Frequency, duration, and 
timing of inundation (when present) are described for each soil type. 
Water table characteristics that provide valuable information about 
soil saturation are also described. Soil permeability coefficients 
may also be available. 

(5)	 Soil classification. Soil series and phases are usually provided. 
Published soil surveys will not always be available for the area. If 
not, contact the county SCS office and determine whether the soils 
have been mapped. 

d.	 Stream and tidal gage data. These documents provide records of tidal 
and stream flow events. They are available from either the USGS or CE 
District office. 

e.	 Environmental impact assessments (EIAs), environmental impact state-
ments (EISs), general design memoranda (GDM), and other similar 
publications. These documents may be available from Federal agencies 
for an area that includes the project area. They may contain some indi-
cation of the location and characteristics of wetlands consistent with the 
required criteria (vegetation, soils, and hydrology), and often contain 
flood frequency and duration data. 

f.	 Documents and maps from State, county, or local governments. 
Regional maps that characterize certain areas (e.g., potholes, coastal 
areas, or basins) may be helpful because they indicate the type and char-
acter of wetlands. 
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g.	 Remote sensing. Remote sensing is one of the most useful information 
sources available for wetland identification and delineation. Recent 
aerial photography, particularly color infrared, provides a detailed view 
of an area; thus, recent land use and other features (e.g., general type and 
areal extent of plant communities and degree of inundation of the area 
when the photography was taken) can be determined. The multiagency 
cooperative National High Altitude Aerial Photography Program (HAP) 
has 1:59,000-scale color infrared photography for approximately 85 per-
cent (December 1985) of the coterminous United States from 1980 to 
1985. This photography has excellent resolution and can be ordered 
enlarged to 1:24,000 scale from USGS. Satellite images provide similar 
information as aerial photography, although the much smaller scale 
makes observation of detail more difficult without sophisticated equip-
ment and extensive training. Satellite images provide more recent cover-
age than aerial photography (usually at 18-day intervals). Individual 
satellite images are more expensive than aerial photography, but are not 
as expensive as having an area flown and photographed at low altitudes. 
However, better resolution imagery is now available with remote sensing 
equipment mounted on fixed-wing aircraft. 

h.	 Local individuals and experts. Individuals having personal knowledge 
of an area may sometimes provide a reliable and readily available source 
of information about the area, particularly information on the wetness of 
the area. 

i.	 USGS land use and land cover maps. Maps created by USGS using 
remotely sensed data and a geographical information system provide a 
systematic and comprehensive collection and analysis of land use and 
land cover on a national basis. Maps at a scale of 1:250,000 are avail-
able as overlays that show land use and land cover according to nine 
basic levels. One level is wetlands (as determined by the FWS), which 
is further subdivided into forested and nonforested areas. Five other sets 
of maps show political units, hydrologic units, census subdivisions of 
counties, Federal land ownership, and State land ownership. These maps 
can be obtained from any USGS mapping center. 

j.	 Applicant's survey plans and engineering designs. In many cases, the 
permit applicant will already have had the area surveyed (often at 1-ft 
contours or less) and will also have engineering designs for the proposed 
activity. 

Data synthesis 

55. When employing Section B procedures, use the above sources of 
information to complete the following steps: 
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� STEP 1 - Identify the project area on a map. Obtain a USGS quadrangle 
map (1:24,000) or other appropriate map, and locate the area identified in 
the permit application. PROCEED TO STEP 2. 

� STEP 2 - Prepare a base map. Mark the project area boundaries on the 
map. Either use the selected map as the base map or trace the area on a 
mylar overlay, including prominent landscape features (e.g., roads, build-
ings, drainage patterns, etc.). If possible, obtain diazo copies of the re-
sulting base map. PROCEED TO STEP 3. 

� STEP 3 - Determine size of the project area. Measure the area bound-
aries and calculate the size of the area. PROCEED TO STEP 4 OR TO 
SECTION D OR E IF SECTION B IS NOT USED. 

� STEP 4 - Summarize available information on vegetation. Examine 
available sources that contain information about the area vegetation. 
Consider the following: 

a.	 USGS quadrangle maps. Is the area shown as a marsh or 
swamp? CAUTION: Do not use this as the sole basis for 
determining that hydrophytic vegetation is present. 

b.	 NWI overlays or maps. Do the overlays or maps indicate that 
hydrophytic vegetation occurs in the area? If so, identify the 
vegetation type(s). 

c.	 EIAs, EISs, or GDMs that include the project area. Extract 
any vegetation data that pertain to the area. 

d.	 Federal, State, or local government documents that contain 
information about the area vegetation. Extract appropriate 
data. 

e.	 Recent (within last 5 years) aerial photography of the area. 
Can the area plant community type(s) be determined from the 
photography? Extract appropriate data. 

f.	 Individuals or experts having knowledge of the area vegeta-
tion. Contact them and obtain any appropriate information. 
CAUTION: Ensure that the individual providing the informa-
tion has firsthand knowledge of the area. 

g.	 Any published scientific studies of the area plant communi-
ties. Extract any appropriate data. 

h.	 Previous wetland determinations made for the area. Extract 
any pertinent vegetation data. 

When the above have been considered, PROCEED TO STEP 5. 
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� STEP 5 - Determine whether the vegetation in the project area is ade-
quately characterized. Examine the summarized data (STEP 4) and 
determine whether the area plant communities are adequately 
characterized. For routine determinations, the plant community type(s) 
and the dominant species in each vegetation layer of each community 
type must be known. Dominant species are those that have the largest 

1relative basal area (overstory),  height (woody understory), number of
stems (woody vines), or greatest areal cover (herbaceous understory). 
For comprehensive determinations, each plant community type present in 
the project area must have been quantitatively described within the past 5 
years using accepted sampling and analytical procedures, and boundaries 
between community types must be known. Record information on 
DATA FORM 1.2 In either case, PROCEED TO Section F if there is 
evidence of recent significant vegetation alteration due to human activi-
ties or natural events. Otherwise, PROCEED TO STEP 6. 

�	 STEP 6 - Summarize available information on area soils. Examine 
available information and describe the area soils. Consider the 
following: 

a.	 County soil surveys. Determine the soil series present and 
extract characteristics for each. CAUTION: Soil mapping 
units sometimes include more than one soil series. 

b.	 Unpublished county soil maps. Contact the local SCS office 
and determine whether soil maps are available for the area. 
Determine the soil series of the area, and obtain any available 
information about possible hydric soil indicators (paragraph 44 
or 45) for each soil series. 

c.	 Published EIAs, EISs, or GDMs that include soils information. 
Extract any pertinent information. 

d.	 Federal, State, and/or local government documents that con-
tain descriptions of the area soils. Summarize these data. 

e.	 Published scientific studies that include area soils data. 
Summarize these data. 

f.	 Previous wetland determinations for the area. Extract any 
pertinent soils data. 

When the above have been considered, PROCEED TO STEP 7. 

1 This term is used because species having the largest individuals may not be dominant when 
only a few are present. To use relative basal area, consider both the size and number of individu-
als of a species and subjectively compare with other species present.
2 A separate DATA FORM 1 must be used for each plant community type. 
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� STEP 7 - Determine whether soils of the project area have been 
adequately characterized. Examine the summarized soils data and 
determine whether the soils have been adequately characterized. For 
routine determinations, the soil series must be known. For comprehen-
sive determinations, both the soil series and the boundary of each soil 
series must be known. Record information on DATA FORM 1. In ei-
ther case, if there is evidence of recent significant soils alteration due to 
human activities or natural events, PROCEED TO Section F. Otherwise, 
PROCEED TO STEP 8. 

� STEP 8 - Summarize available hydrology data. Examine available infor-
mation and describe the area hydrology. Consider the following: 

a.	 USGS quadrangle maps. Is there a significant, well-defined 
drainage through the area? Is the area within a major flood-
plain or tidal area? What range of elevations occur in the area, 
especially in relation to the elevation of the nearest perennial 
watercourse? 

b.	 NWI overlays or maps. Is the area shown as a wetland or 
deepwater aquatic habitat? What is the water regime 
modifier? 

c.	 EIAs, EISs, or GDMs that describe the project area. Extract 
any pertinent hydrologic data. 

d.	 Floodplain management maps. These maps may be used to 
extrapolate elevations that can be expected to be inundated on 
a l-, 2-, 3-year, etc., basis. Compare the elevations of these 
features with the elevation range of the project area to deter-
mine the frequency of inundation. 

e.	 Federal, State, and local government documents (e.g., CE 
floodplain management maps and profiles) that contain 
hydrologic data. Summarize these data. 

f.	 Recent (within past 5 years) aerial photography that shows the 
area to be inundated. Record the date of the photographic 
mission. 

g.	 Newspaper accounts of flooding events that indicate periodic 
inundation of the area. 

h.	 SCS County Soil Surveys that indicate the frequency and dura-
tion of inundation and soil saturation for area soils. 
CAUTION: Data provided only represent average conditions 
for a particular soil series in its natural undrained state, and 
cannot be used as a positive hydrologic indicator in areas that 
have significantly altered hydrology. 
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i.	 Tidal or stream gage data for a nearby water body that 
apparently influences the area. Obtain the gage data and com-
plete (1) below if the routine approach is used, or (2) below if 
the comprehensive approach is used (OMIT IF GAGING 
STATION DATA ARE UNAVAILABLE): 

(1)	 Routine approach. Determine the highest water level 
elevation reached during the growing season for each of 
the most recent 10 years of gage data. Rank these ele-
vations in descending order and select the fifth highest 
elevation. Combine this elevation with the mean sea 
level elevation of the gaging station to produce a mean 
sea level elevation for the highest water level reached 
every other year. NOTE: Stream gage data are often 
presented as flow rates in cubic feet per second. In 
these cases, ask the CE District's Hydrology Branch to 
convert flow rates to corresponding mean sea level 
elevations and adjust gage data to the site. Compare 
the resulting elevations reached biennially with the pro-
ject area elevations. If the water level elevation exceeds 
the area elevation, the area is inundated during the grow-
ing season on average at least biennially. 

(2)	 Comprehensive approach. Complete the following: 

(a)	 Decide whether hydrologic data reflect the appar-
ent hydrology. Data available from the gaging 
station may or may not accurately reflect the area 
hydrology. Answer the following questions: 

� Does the water level of the area appear to 
fluctuate in a manner that differs from that of 
the water body on which the gaging station is 
located? (In ponded situations, the water level 
of the area is usually higher than the water 
level at the gaging station.) 

� Are less than 10 years of daily readings avail-
able for the gaging station? 

�	 Do other water sources that would not be re-
flected by readings at the gaging station ap-
pear to significantly affect the area? For ex-
ample, do major tributaries enter the stream or 
tidal area between the area and gaging station? 

If the answer to any of the above questions is YES, 
the area hydrology cannot be determined from the 
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gaging station data. If the answer to all of the 
above questions is NO, PROCEED TO (b). 

(b)	 Analyze hydrologic data. Subject the hydrologic 
data to appropriate analytical procedures. Either 
use duration curves or a computer program devel-
oped by WES (available from the Environmental 
Laboratory upon request) for determining the mean 
sea level elevation representing the upper limits of 
wetland hydrology. In the latter case, when the 
site elevation is lower than the mean sea level 
elevation representing a 5-percent duration of inun-
dation and saturation during the growing season, 
the area has a hydrologic regime that may occur in 
wetlands. NOTE: Duration curves do not reflect 
the period of soil saturation following dewatering. 

When all of the above have been considered, PROCEED TO STEP 9. 

� STEP 9 - Determine whether hydrology is adequately characterized. 
Examine the summarized data and determine whether the hydrology of 
the project area is adequately characterized. For routine determinations, 
there must be documented evidence of frequent inundation or soil satura-
tion during the growing season. For comprehensive determinations, 
there must be documented quantitative evidence of frequent inundation 
or soil saturation during the growing season, based on at least 10 years 
of stream or tidal gage data. Record information on DATA FORM 1. In 
either case, if there is evidence of recent significant hydrologic alteration 
due to human activities or natural events, PROCEED TO Section F. 
Otherwise, PROCEED TO Section C. 

Section C.  Selection of Method 

56. All wetland delineation methods described in this manual can be 
grouped into two general types: routine and comprehensive. Routine determi-
nations (Section D) involve simple, rapidly applied methods that result in suffi-
cient qualitative data for making a determination. Comprehensive methods 
(Section E) usually require significant time and effort to obtain the needed 
quantitative data. The primary factor influencing method selection will usually 
be the complexity of the required determination. However, comprehensive 
methods may sometimes be selected for use in relatively simple determinations 
when rigorous documentation is required. 

57. Three levels of routine wetland determinations are described below. 
Complexity of the project area and the quality and quantity of available informa-
tion will influence the level selected for use. 
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a.	 Level 1 - Onsite Inspection Unnecessary. This level may be employed 
when the information already obtained (Section B) is sufficient for mak-
ing a determination for the entire project area (see Section D, Subsection 
1). 

b.	 Level 2 - Onsite Inspection Necessary. This level must be employed 
when there is insufficient information already available to characterize 
the vegetation, soils, and hydrology of the entire project area (see Sec-
tion D, Subsection 2). 

c.	 Level 3 - Combination of Levels 1 and 2. This level should be used 
when there is sufficient information already available to characterize the 
vegetation, soils, and hydrology of a portion, but not all, of the project 
area. Methods described for Level 1 may be applied to portions of the 
area for which adequate information already exists, and onsite methods 
(Level 2) must be applied to the remainder of the area (see Section D, 
Subsection 3). 

58. After considering all available information, select a tentative method 
(see above) for use, and PROCEED TO EITHER Section D or E, as appropriate. 
NOTE: Sometimes it may be necessary to change to another method described 
in the manual, depending on the quality of available information and/or recent 
changes in the project area. 

Section D.  Routine Determinations 

59. This section describes general procedures for making routine wetland 
determinations. It is assumed that the user has already completed all applicable 

1steps in Section B,  and a routine method has been tentatively selected for use
(Section C). Subsections 1 through 3 describe steps to be followed when mak-
ing a routine determination using one of the three levels described in Section C. 
Each subsection contains a flowchart that defines the relationship of steps to be 
used for that level of routine determinations. NOTE: The selected method must 
be considered tentative because the user may be required to change methods 
during the determination. 

Subsect ion 1 - Onsite Inspection Unn ecessary 

60. This subsection describes procedures for making wetland determinations 
when sufficient information is already available (Section B) on which to base 

1 If it has been determined that it is more expedient to conduct an onsite inspection than to 
search for available information, complete STEPS 1 through 3 of Section B, and PROCEED TO 
Subsection 2. 
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the determination. A flowchart of required steps to be completed is presented in 
Figure 13, and each step is described below. 

Equipment and materials 

61. No special equipment is needed for applying this method. The follow-
ing materials will be needed: 

a. Map of project area (Section B, STEP 2). 

b. Copies of DATA FORM 1 (Appendix B). 

c. Appendices C and D to this manual. 

Procedure 

62. Complete the following steps, as necessary: 

STEP 1 - Determine whether available data are sufficient for entire proj-
ect area. Examine the summarized data (Section B, STEPS 5, 7, and 9) 
and determine whether the vegetation, soils, and hydrology of the entire 
project area are adequately characterized. If so, PROCEED TO STEP 2. 
If all three parameters are adequately characterized for a portion, but not 
all, of the project area, PROCEED TO Subsection 3. If the vegetation, 
soils, and hydrology are not adequately characterized for any portion of 
the area, PROCEED TO Subsection 2. 

� 

STEP 2 - Determine whether hydrophytic vegetation is present. Exam-
ine the vegetation data and list on DATA FORM 1 the dominant plant 
species found in each vegetation layer of each community type. NOTE: 
A separate DATA FORM 1 will be required for each community type. 

� 

Record the indicator status for each dominant species (Appendix C, Sec-
tion 1 or 2). When more than 50 percent of the dominant species in a 
plant community have an indicator status of OBL, FACW, and/or FAC,1 

hydrophytic vegetation is present. If one or more plant communities 
comprise hydrophytic vegetation, PROCEED TO STEP 3. If none of the 
plant communities comprise hydrophytic vegetation, none of the area is a 
wetland. Complete the vegetation section for each DATA FORM 1. 

1 For the FAC-neutral option, see paragraph 35a. 
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ONE OR MORE PARAMETERS 
MUST BE CHARACTERIZED '----1 PROCEED TO 

STEP 1- DETERMINE WHETHER 
I OVER ENTIRE PROJECT AREA SUBSECTION 2 

AVAILABLE DATA ARE SUFFICIENT 
FOR ENTIRE PRO.JECT AREA 

ALL PARAMETERS ADEOUATEL Y 
CHARACTERIZED IN PART, PROCEED TO 

BUT NOT ALL OF AREA SUBSECTION 3 

STEP 2- DETERMINE 
WHETHER HYDROPHYTIC f--{No }----< 
VEGETATION IS PRESENT 

AREA NOT 
A WETLAND 

STEP 3- DETERMINE 

WHETHER WETLAND f--~o-{ NO)--~--< AREA NOT 
HYDROLOGY IS PRESENT A WETLAND '----"'=:..::,::-=.:.:___j 

STEP4- DETERMINE WHETHER 
SOILS PARAMETER MUST BE f--~-( NO 

CONSIDERED 

STEP 5- DETERMINE WHETHER 
HYDRIC SOILS ARE PRESENT 

STEP6- WETLAND DETERMINATION AREA NOT 
A WETLAND 

STEP 7- DETERMINE WETLAND 
BOUNDARY (IF NECESSARY) 

Figure 13.	 Flowchart of steps involved in making a wetland determination when an onsite inspection is 
unnecessary 
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� STEP 3 - Determine whether wetland hydrology is present. When one 
of the following conditions applies (STEP 2), it is only necessary to confirm 
that there has been no recent hydrologic alteration of the area: 

a.	 The entire project area is occupied by a plant community or 
communities in which all dominant species are OBL (Appen-
dix C, Section 1 or 2). 

b.	 The project area contains two or more plant communities, 
all of which are dominated by OBL and/or FACW species, 

1and the wetland-nonwetland boundary is abrupt (e.g., a
Spartina alterniflora marsh bordered by a road embankment). 

If either a or b applies, look for recorded evidence of recently con-
structed dikes, levees, impoundments, and drainage systems, or recent 
avalanches, mudslides, beaver dams, etc., that have significantly altered 
the area hydrology. If any significant hydrologic alteration is found, 
determine whether the area is still periodically inundated or has saturated 
soils for sufficient duration to support the documented vegetation (a or b 
above). When a or b applies and there is no evidence of recent hydro-
logic alteration, or when a or b do not apply and there is documented 
evidence that the area is periodically inundated or has saturated soils, 
wetland hydrology is present. Otherwise, wetland hydrology does not 
occur on the area. Complete the hydrology section of DATA FORM 1 
and PROCEED TO STEP 4. 

� STEP 4 - Determine whether the soils parameter must be considered. 
When either a or b of STEP 3 applies and there is either no evidence of 
recent hydrologic alteration of the project area or if wetland hydrology 
presently occurs on the area, hydric soils can be assumed to be present. 
If so, PROCEED TO STEP 6. Otherwise PROCEED TO STEP 5. 

� STEP 5 - Determine whether hydric soils are present. Examine the soils 
data (Section B, STEP 7) and record the soil series or soil phase on 
DATA FORM 1 for each community type. Determine whether the soil 
is listed as a hydric soil (Appendix D, Section 2). If all community types 
have hydric soils, the entire project area has hydric soils. (CAUTION: If 
the soil series description makes reference to inclusions of other soil 
types, data must be field verified). Any portion of the area that lacks 
hydric soils is a nonwetland. Complete the soils section of each DATA 
FORM 1 and PROCEED TO STEP 6. 

1 There must be documented evidence of periodic inundation or saturated soils when the project 
area: 	(a) has plant communities dominated by one or more FAC species; (b) has vegetation dom-
inated by FACW species but no adjacent community dominated by OBL species; (c) has a grad-
ual, nondistinct boundary between wetlands and nonwetlands; and/or (d) is known to have or is 
suspected of having significantly altered hydrology. 
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�	 STEP 6 - Wetland determination. Examine the DATA FORM 1 for each 
community type. Any portion of the project area is a wetland that has: 

a.	 Hydrophytic vegetation that conforms to one of the conditions 
identified in STEP 3a or 3b and has either no evidence of al-
tered hydrology or confirmed wetland hydrology. 

b.	 Hydrophytic vegetation that does not conform to STEP 3a or 
3b, has hydric soils, and has confirmed wetland hydrology. 

If STEP 6a or 6b applies to the entire project area, the entire area is a 
wetland. Complete a DATA FORM 1 for all plant community types. 
Portions of the area not qualifying as a wetland based on an office 
determination might or might not be wetlands. If the data used for the 
determination are considered to be highly reliable, portions of the area 
not qualifying as wetlands may properly be considered nonwetlands. 
PROCEED TO STEP 7. If the available data are incomplete or question-
able, an onsite inspection (Subsection 2) will be required. 

� STEP 7 - Determine wetland boundary. Mark on the base map all com-
munity types determined to be wetlands with a W and those determined 
to be nonwetlands with an N. Combine all wetland community types 
into a single mapping unit. The boundary of these community types is 
the interface between wetlands and nonwetlands. 

Subsect ion 2 - Onsite Inspection Necessary 

63. This subsection describes procedures for routine determinations in which 
the available information (Section B) is insufficient for one or more parameters. 
If only one or two parameters must be characterized, apply the appropriate steps 
and return to Subsection 1 and complete the determination. A flowchart of steps 
required for using this method is presented in Figure 14, and each step is 
described below. 

Equipment and materials 

64. 	The following equipment and materials will be needed: 

a.	 Base map (Section B, STEP 2). 

b.	 Copies of DATA FORM 1 (one for each community type and additional 
copies for boundary determinations). 

c.	 Appendices C and D. 

d.	 Compass. 
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PROCEFD TO 
SECTION F 

STEP 18- ESTABLISH A BASE LINt 

STEP 19. DETERMINE THE REOUIRfD 
STEP 5- DETERMINE WHETHER PROCEED NUMBER AND POSITIONS OF TRANSECTS 

NORMAL ENVIRONMENTAL CONDITIONS TO SECTION G 
ARE PRESENT 
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STEP 9- DETERMINE 
WHETHER HVDROPHVTIC I t ------{ NO~ ·,__~-<"''""'"';-;;'~'~':':-: WETLAND 

TO STEP 20 

VEGETATION IS PRESENT 

Figure 14.	 Flowchart of steps involved in making a routine wetland determination when an onsite visit is 
necessary (Continued) 

50	 Part IV   Methods 



ICONT FROM STEP 91 (CONT. FRO•~ STEP19) 

I 
STEP 20. SAMPLE OBSERVATION 
POINTS ALONG THE FIRST TRANSECT BY 

DETERMINING WHETHER NORMAL 
E'NVIRONMENT AL CONDITIONS 

STEP 11 DETERMIN~ WHETHER AREA NOT ARE PRESENT 

WETlAND HYDROLOGY IS PRESENT A WETLAND b ESTABLISHING OBSERVATION POINT 
IN FIRST PLANT COMMUNITY TYPE 

ENCOUNTERED 

CHARACTERIZING PARAMETEPS 
VEGETATION 
SOILS I WHEN NECESSARY I 
HYDROLOGY 

MAKING WETLAND 
DETERMINATION FOR FIRST 
COMMUNITY TYPE 

SAMPLING OTHER OBSERVATION 
PniNTSALONG fiRST TRANSECT 

DETERMINING WETLAND
NONWETLAND BOUNDARY 

I 
IST£P 21 SAMPLE OTHER I 

TRANSECTS I 

I 
STEP 22 SYNTHESIZE DATA 

AREA NOT 
A WETLAND 

Figure 14. (Concluded) 
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e. Soil auger or spade (soils only). 

f. Tape (300 ft). 

g. Munsell Color Charts (Munsell Color 1975) (soils only). 

Procedure 

65. Complete the following steps, as necessary: 

� STEP 1 - Locate the project area. Determine the spatial boundaries of 
the project area using information from a USGS quadrangle map or other 
appropriate map, aerial photography, and/or the project survey plan 
(when available). PROCEED TO STEP 2. 

� STEP 2 - Determine whether an atypical situation exists. Examine the 
area and determine whether there is evidence of sufficient natural or 
human-induced alteration to significantly alter the area vegetation, soils, 
and/or hydrology. NOTE: Include possible offsite modifications that 
may affect the area hydrology. If not, PROCEED TO STEP 3. 

If one or more parameters have been significantly altered by an activity 
that would normally require a permit, PROCEED TO Section F and 
determine whether there is sufficient evidence that hydrophytic vegeta-
tion, hydric soils, and/or wetland hydrology were present prior to this 
alteration. Then, return to this subsection and characterize parameters 
not significantly influenced by human activities. PROCEED TO STEP 
3. 

� STEP 3 - Determine the field characterization approach to be used. 
Considering the size and complexity of the area, determine the field 
characterization approach to be used. When the area is equal to or less 
than 5 acres in size (Section B, STEP 3) and the area is thought to be 
relatively homogeneous with respect to vegetation, soils, and/or hydro-
logic regime, PROCEED TO STEP 4. When the area is greater than 
5 acres in size (Section B, STEP 3) or appears to be highly diverse with 
respect to vegetation, PROCEED TO STEP 18. 

Areas Equal To or Less Than 5 Acres in Size 

� STEP 4 - Identify the plant community type(s). Traverse the area and 
determine the number and locations of plant community types. Sketch 
the location of each on the base map (Section B, STEP 2), and give each 
community type a name. PROCEED TO STEP 5. 
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STEP 5 - Determine whether normal environmental conditions are pres-
ent. Determine whether normal environmental conditions are present by 
considering the following: 

� 

a.	 Is the area presently lacking hydrophytic vegetation or 
hydrologic indicators due to annual or seasonal fluctuations in 
precipitation or ground-water levels? 

b.	 Are hydrophytic vegetation indicators lacking due to seasonal 
fluctuations in temperature? 

If the answer to either of these questions is thought to be YES, 
PROCEED TO Section G. If the answer to both questions is NO, PRO-
CEED TO STEP 6. 

STEP 6 - Select representative observation points. Select a representa-
tive observation point in each community type. A representative 
observation point is one in which the apparent characteristics (determine 
visually) best represent characteristics of the entire community. Mark on 
the base map the approximate location of the observation point. PRO-
CEED TO STEP 7. 

� 

STEP 7 - Characterize each plant community type. Visually determine 
the dominant plant species in each vegetation layer of each community 
type and record them on DATA FORM 1 (use a separate DATA FORM 
1 for each community type). Dominant species are those having the 

� 

1greatest relative basal area (woody overstory),  greatest height (woody
understory), greatest percentage of areal cover (herbaceous understory), 
and/or greatest number of stems (woody vines). PROCEED TO STEP 8. 

STEP 8 - Record indicator status of dominant species. Record on DATA 
FORM 1 the indicator status (Appendix C, Section 1 or 2) of each domi-
nant species in each community type. PROCEED TO STEP 9. 

� 

STEP 9 - Determine whether hydrophytic vegetation is present. Exam-
ine each DATA FORM 1. When more than 50 percent of the dominant 
species in a community type have an indicator status (STEP 8) of OBL, 

� 

2FACW, and/or FAC,  hydrophytic vegetation is present.  Complete the 
vegetation section of each DATA FORM 1. Portions of the area failing 
this test are not wetlands. PROCEED TO STEP 10. 

STEP 10 - Apply wetland hydrologic indicators. Examine the portion of 
the area occupied by each plant community type for positive indicators 

� 

1 This term is used because species having the largest individuals may not be dominant when 
only a few are present. To determine relative basal area, consider both the size and number of 
individuals of a species and subjectively compare with other species present.
2 For the FAC-neutral option, see paragraph 35a. 
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of wetland hydrology (Part III, paragraph 49). Record findings on the 
appropriate DATA FORM 1. PROCEED TO STEP 11. 

� STEP 11 - Determine whether wetland hydrology is present. Examine 
the hydrologic information on DATA FORM 1 for each plant community 
type. Any portion of the area having a positive wetland hydrology indi-
cator has wetland hydrology. If positive wetland hydrology indicators 
are present in all community types, the entire area has wetland hydrol-
ogy. If no plant community type has a wetland hydrology indicator, 
none of the area has wetland hydrology. Complete the hydrology portion 
of each DATA FORM 1. PROCEED TO STEP 12. 

�	 STEP 12 - Determine whether soils must be characterized. Examine the 
vegetation section of each DATA FORM 1. Hydric soils are assumed to 
be present in any plant community type in which: 

a.	 All dominant species have an indicator status of OBL. 

b.	 All dominant species have an indicator status of OBL or 
FACW, and the wetland boundary (when present) is abrupt.1 

When either a or b occurs and wetland hydrology is present, check the 
hydric soils blank as positive on DATA FORM 1 and PROCEED TO 
STEP 16. If neither a nor b applies, PROCEED TO STEP 13. 

STEP 13 - Dig a soil pit. Using a soil auger or spade, dig a soil pit at the 
representative location in each community type. The procedure for dig-
ging a soil pit is described in Appendix D, Section 1. When completed, 
approximately 16 inches of the soil profile will be available for examina-
tion. PROCEED TO STEP 14. 

� 

� STEP 14 - Apply hydric soil indicators. Examine the soil at each loca-
tion and compare its characteristics immediately below the A-horizon or 
10 inches (whichever is shallower) with the hydric soil indicators de-
scribed in Part III, paragraph 44 and/or 45. Record findings on the ap-
propriate DATA FORM 1's. PROCEED TO STEP 15. 

� STEP 15 - Determine whether hydric soils are present. Examine each 
DATA FORM 1 and determine whether a positive hydric soil indicator 
was found. If so, the area at that location has hydric soil. If soils at all 
sampling locations have positive hydric soil indicators, the entire area 
has hydric soils. If soils at all sampling locations lack positive hydric 
soil indicators, none of the area is a wetland. Complete the soil section 
of each DATA FORM 1. PROCEED TO STEP 16. 

1 The soils parameter must be considered in any plant community in which: (a) the community 
is dominated by one or more FAC species; (b) no community type dominated by OBL species is 
present; (c) the boundary between wetlands and nonwetlands is gradual or nondistinct; (d) the area 
is known to or is suspected of having significantly altered hydrology. 
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�	 STEP 16 - Make wetland determination. Examine DATA FORM 1. If 
the entire area presently or normally has wetland indicators of all three 
parameters (STEPS 9, 11, and 15), the entire area is a wetland. If the 
entire area presently or normally lacks wetland indicators of one or more 
parameters, the entire area is a nonwetland. If only a portion of the area 
presently or normally has wetland indicators for all three parameters, 
PROCEED TO STEP 17. 

� STEP 17 - Determine wetland-nonwetland boundary. Mark each plant 
community type on the base map with a W if wetland or an N if non-
wetland. Combine all wetland plant communities into one mapping unit 
and all nonwetland plant communities into another mapping unit. The 
wetland-nonwetland boundary will be represented by the interface of 
these two mapping units. 

Areas Greater Than 5 Acres in Size 

� STEP 18 - Establish a baseline. Select one project boundary as a base-
line. The baseline should parallel the major watercourse through the area 
or should be perpendicular to the hydrologic gradient (Figure 15). Deter-
mine the approximate baseline length. PROCEED TO STEP 19. 

� STEP 19 - Determine the required number and position of transects. 
Use the following to determine the required number and position of tran-
sects (specific site conditions may necessitate changes in intervals): 

Baseline Length, Miles Number of Required Transects 

,0.25 3 

>0.25 - 0.50 3 

>0.50 - 0.75 3 

>0.75 - 1.00 3 

>1.00 - 2.00 3-5 

>2.00 - 4.00 5-8 

>4.00 8 or more1

  Transect intervals should not exceed 0.5 mile. 1 
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 Figure 15.	 General orientation of baseline and transects (dotted lines) in a hypothetical project area. 
Alpha characters represent different plant communities.  All transects start at the midpoint of a 
baseline segment except the first, which was repositioned to include community type A 

Divide the baseline length by the number of required transects. Establish 
one transect in each resulting baseline increment. Use the midpoint of 
each baseline increment as a transect starting point. For example, if the 
baseline is 1,200 ft in length, three transects would be established�one 
at 200 ft, one at 600 ft, and one at 1,000 ft from the baseline starting 
point. CAUTION: All plant community types must be included. This 
may necessitate relocation of one or more transect lines. PROCEED TO 
STEP 20. 

� STEP 20 - Sample observation points along the first transect. Beginning 
at the starting point of the first transect, extend the transect at a 90-deg 
angle to the baseline. Use the following procedure as appropriate to 
simultaneously characterize the parameters at each observation point. 
Combine field-collected data with information already available and 
make a wetland determination at each observation point. A DATA 
FORM 1 must be completed for each observation point. 
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a. 

b. 

c. 

Determine whether normal environmental conditions are 
present. Determine whether normal environmental conditions 
are present by considering the following: 

(1)	 Is the area presently lacking hydrophytic vegetation 
and/or hydrologic indicators due to annual or seasonal 
fluctuations in precipitation or ground-water levels? 

(2)	 Are hydrophytic vegetation indicators lacking due to 
seasonal fluctuations in temperature? 

If the answer to either of these questions is thought to be YES, 
PROCEED TO Section G. If the answer to both questions is 
NO, PROCEED TO STEP 20b. 

Establish an observation point in the first plant community 
type encountered. Select a representative location along the 
transect in the first plant community type encountered. When 
the first plant community type is large and covers a significant 
distance along the transect, select an area that is no closer than 
300 ft to a perceptible change in plant community type. PRO-
CEED TO STEP 20c. 

Characterize parameters. Characterize the parameters at the 
observation point by completing (1), (2), and (3) below: 

(1)	 Vegetation. Record on DATA FORM 1 the dominant 
plant species in each vegetation layer occurring in the 
immediate vicinity of the observation point. Use a 5-ft 
radius for herbs and saplings/shrubs, and a 30-ft radius 
for trees and woody vines (when present). Subjectively 
determine the dominant species by estimating those 

1having the largest relative basal area (woody overstory),
greatest height (woody understory), greatest percentage 
of areal cover (herbaceous understory), and/or greatest 
number of stems (woody vines). NOTE: Plot size may 
be estimated, and plot size may also be varied when site 
conditions warrant. Record on DATA FORM 1 any 
dominant species observed to have morphological adap-
tations (Appendix C, Section 3) for occurrence in 
wetlands, and determine and record dominant species 
that have known physiological adaptations for occur-
rence in wetlands (Appendix C, Section 3). Record on 
DATA FORM 1 the indicator status (Appendix C, Sec-
tion 1 or 2) of each dominant species. Hydrophytic 

1 This term is used because species having the largest individuals may not be dominant when 
only a few are present. To use relative basal area, consider both the size and number of individu-
als of a species and subjectively compare with other species present. 
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vegetation is present at the observation point when more 
than 50 percent of the dominant species have an indica-

1tor status of OBL, FACW, and/or FAC;  when two or
more dominant species have observed morphological or 
known physiological adaptations for occurrence in wet-
lands; or when other indicators of hydrophytic vegeta-
tion (Part III, paragraph 35) are present. Complete the 
vegetation section of DATA FORM 1. PROCEED TO 
(2). 

(2)	 Soils. In some cases, it is not necessary to characterize 
the soils. Examine the vegetation of DATA FORM 1. 
Hydric soils can be assumed to be present when: 

(a)	 All dominant plant species have an indicator status 
of OBL. 

(b)	 All dominant plant species have an indicator status 
of OBL and/or FACW (at least one dominant spe-
cies must be OBL).2 

When either (a) or (b) applies, check the hydric soils 
blank as positive and PROCEED TO (3). If neither (a) 
nor (b) applies but the vegetation qualifies as hydro-
phytic, dig a soil pit at the observation point using the 
procedure described in Appendix D, Section 1. Examine 
the soil immediately below the A-horizon or 10-inches 
(whichever is shallower) and compare its characteristics 
(Appendix D, Section 1) with the hydric soil indicators 
described in Part III, paragraph 44 and/or 45. Record 
findings on DATA FORM 1. If a positive hydric soil 
indicator is present, the soil at the observation point is a 
hydric soil. If no positive hydric soil indicator is found, 
the area at the observation point does not have hydric 
soils and the area at the observation point is not a wet-
land. Complete the soils section of DATA FORM 1 for 
the observation point. PROCEED TO (3) if hydrophytic 
vegetation (1) and hydric soils (2) are present. Other-
wise, PROCEED TO STEP 20d. 

(3)	 Hydrology. Examine the observation point for indica-
tors of wetland hydrology (Part III, paragraph 49) and 
record observations on DATA FORM 1. Consider the 
indicators in the same sequence as presented in Part III, 
paragraph 49. If a positive wetland hydrology indicator 

1  For the FAC-neutral option, see paragraph 35a. 
2 Soils must be characterized when any dominant species has an indicator status of FAC. 
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d. 

e. 

f. 

is present, the area at the observation point has wetland 
hydrology. If no positive wetland hydrologic indicator 
is present, the area at the observation point is not a wet-
land. Complete the hydrology section of DATA FORM 
1 for the observation point. PROCEED TO STEP 20d. 

Wetland determination. Examine DATA FORM 1 for the 
observation point. Determine whether wetland indicators of 
all three parameters are or would normally be present during a 
significant portion of the growing season. If so, the area at the 
observation point is a wetland. If no evidence can be found 
that the area at the observation point normally has wetland 
indicators for all three parameters, the area is a nonwetland. 
PROCEED TO STEP 20e. 

Sample other observation points along the first transect. Con-
tinue along the first transect until a different community type 
is encountered. Establish a representative observation point 
within this community type and repeat STEP 20c and 20d. If 
the areas at both observation points are either wetlands or non-
wetlands, continue along the transect and repeat STEP 20c and 
20d for the next community type encountered. Repeat for all 
other community types along the first transect. If the area at 
one observation point is wetlands and the next observation 
point is nonwetlands (or vice versa), PROCEED TO STEP 20f. 

Determine wetland-nonwetland boundary. Proceed along the 
transect from the wetland observation point toward the non-
wetland observation point. Look for subtle changes in the 
plant community (e.g., the first appearance of upland species, 
disappearance of apparent hydrology indicators, or slight 
changes in topography). When such features are noted, estab-
lish an observation point and repeat the procedures described 
in STEP 20c through 20d. NOTE: A new DATA FORM 1 
must be completed for this observation point, and all three 
parameters must be characterized by field observation. If the 
area at this observation point is a wetland, proceed along the 
transect toward the nonwetland observation point until upland 
indicators are more apparent. Repeat the procedures described 
in STEP 20c through 20d. If the area at this observation point 
is a nonwetland, move halfway back along the transect toward 
the last documented wetland observation point and repeat the 
procedure described in STEP 20c through 20d. Continue this 
procedure until the wetland-nonwetland boundary is found. It 
is not necessary to complete a DATA FORM 1 for all interme-
diate points, but a DATA FORM 1 should be completed for 
the wetland-nonwetland boundary. Mark the position of the 
wetland boundary on the base map, and continue along the 
first transect until all community types have been sampled and 

Part IV   Methods 59 



all wetland boundaries located. CAUTION: In areas where 
wetlands are interspersed among nonwetlands (or vice versa), 
several boundary determinations will be required. When all 
necessary wetland determinations have been completed for the 
first transect, PROCEED TO STEP 21. 

� STEP 21 - Sample other transects. Repeat procedures described in STEP 
21 for all other transects. When completed, a wetland determination will 
have been made for one observation point in each community type along 
each transect, and all wetland-nonwetland boundaries along each transect 
will have been determined. PROCEED TO STEP 22. 

� STEP 22 - Synthesize data. Examine all completed copies of DATA 
FORM 1, and mark each plant community type on the base map. Iden-
tify each plant community type as either a wetland (W) or nonwetland 
(N). If all plant community types are identified as wetlands, the entire 
area is wetlands. If all plant community types are identified as nonwet-
lands, the entire area is nonwetlands. If both wetlands and nonwetlands 
are present, identify observation points that represent wetland boundaries 
on the base map. Connect these points on the map by generally follow-
ing contour lines to separate wetlands from nonwetlands. Walk the con-
tour line between transects to confirm the wetland boundary. Should 
anomalies be encountered, it will be necessary to establish short tran-
sects in these areas, apply the procedures described in STEP 20f, and 
make any necessary adjustments on the base map. 

Subsect ion 3 - Combination of L evels I and 2 

66. In some cases, especially for large projects, adequate information may 
already be available (Section B) to enable a wetland determination for a portion 
of the project area, while an onsite visit will be required for the remainder of the 
area. Since procedures for each situation have already been described in Sub-
sections 1 and 2, they will not be repeated. Apply the following steps: 

� STEP 1 - Make wetland determination for portions of the project area 
that are already adequately characterized. Apply procedures described 
in Subsection 1. When completed, a DATA FORM 1 will have been 
completed for each community type, and a map will have been prepared 
identifying each community type as wetland or nonwetland and showing 
any wetland boundary occurring in this portion of the project area. PRO-
CEED TO STEP 2. 

� STEP 2 - Make wetland determination for portions of the project area 
that require an onsite visit. Apply procedures described in Subsection 2. 
When completed, a DATA FORM 1 will have been completed for each 
plant community type or for a number of observation points (including 
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wetland boundary determinations). A map of the wetland (if present) 
will also be available. PROCEED TO STEP 3. 

� STEP 3 - Synthesize data. Using the maps resulting from STEPS 1 and 
2, prepare a summary map that shows the wetlands of the entire project 
area. CAUTION: Wetland boundaries for the two maps will not always 
match exactly. When this occurs, an additional site visit will be required 
to refine the wetland boundaries. Since the degree of resolution of wet-
land boundaries will be greater when determined onsite, it may be nec-
essary to employ procedures described in Subsection 2 in the vicinity of 
the boundaries determined from Subsection 1 to refine these boundaries. 

Section E.  Comprehensive Determinations 

67. This section describes procedures for making comprehensive wetland 
determinations. Unlike procedures for making routine determinations (Section 
D), application of procedures described in this section will result in maximum 
information for use in making determinations, and the information usually will 
be quantitatively expressed. Comprehensive determinations should only be 
used when the project area is very complex and/or when the determination re-
quires rigorous documentation. This type of determination may be required in 
areas of any size, but will be especially useful in large areas. There may be 
instances in which only one parameter (vegetation, soil, or hydrology) is dis-
puted. In such cases, only procedures described in this section that pertain to 
the disputed parameter need be completed. It is assumed that the user has al-
ready completed all applicable steps in Section B. NOTE: Depending on site 
characteristics, it may be necessary to alter the sampling design and/or data 
collection procedures. 

68. This section is divided into five basic types of activities. The first con-
sists of preliminary field activities that must be completed prior to making a 
determination (STEPS 1 through 5). The second outlines procedures for 
determining the number and locations of required determinations (STEPS 6 
through 8). The third describes the basic procedure for making a comprehensive 
wetland determination at any given point (STEPS 9 through 17). The fourth 
describes a procedure for determining wetland boundaries (STEP 18). The fifth 
describes a procedure for synthesizing the collected data to determine the extent 
of wetlands in the area (STEPS 20 and 21). A flowchart showing the relation-
ship of various steps required for making a comprehensive determination is 
presented in Figure 16. 

Equipment and materials 

69. Equipment and materials needed for making a comprehensive determina-
tion include: 
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a. Base map (Section B, STEP 2). 

b. Copies of DATA FORMS 1 and 2. 

c. Appendices C and D. 

d. Compass. 

e. Tape (300 ft). 

f. Soil auger or spade. 

g. Munsell Color Charts (Munsell Color 1975). 

h. Quadrat (3.28 ft by 3.28 ft). 

i. Diameter or basal area tape (for woody overstory). 

Field procedures 

70. Complete the following steps: 

� STEP 1 - Identify the project area. Using information from the USGS 
quadrangle or other appropriate map (Section B), locate and measure the 
spatial boundaries of the project area. Determine the compass heading 
of each boundary and record on the base map (Section B, STEP 2). The 
applicant's survey plan may be helpful in locating the project boundaries. 
PROCEED TO STEP 2. 

� STEP 2 - Determine whether an atypical situation exists. Examine the 
area and determine whether there is sufficient natural or human-induced 
alteration to significantly change the area vegetation, soils, and/or hy-
drology. If not, PROCEED TO STEP 3. If one or more parameters have 
been recently altered significantly, PROCEED TO Section F and deter-
mine whether there is sufficient evidence that hydrophytic vegetation, 
hydric soils, and/or wetland hydrology were present on the area prior to 
alteration. Then return to this section and characterize parameters not 
significantly influenced by human activities. PROCEED TO STEP 3. 
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Figure 16.	 Flowchart of steps involved in making a comprehensive wetland determination (Section E) 
(Continued) 
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Figure 16. (Concluded) 
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� STEP 3 - Determine homogeneity of vegetation. While completing STEP 
2, determine the number of plant community types present. Mark the 
approximate location of each community type on the base map. The 
number and locations of required wetland determinations will be strongly 
influenced by both the size of the area and the number and distribution of 
plant community types; the larger the area and greater the number of 
plant community types, the greater the number of required wetland 
determinations. It is imperative that all plant community types occurring 
in all portions of the area be included in the investigation. PROCEED 
TO STEP 4. 

� STEP 4 - Determine the type and number of layers in each plant com-
munity. Examine each identified plant community type and determine 
the type(s) and number of layers in each community. Potential layers 
include trees (woody overstory), saplings/shrubs (woody understory), 
herbs (herbaceous understory), and/or woody vines. PROCEED TO 
STEP 5. 

� STEP 5 - Determine whether normal environmental conditions are pres-
ent. Determine whether normal environmental conditions are present at 
the observation point by considering the following: 

a.	 Is the area at the observation point presently lacking hydro-
phytic vegetation and/or hydrologic indicators due to annual or 
seasonal fluctuations in precipitation or groundwater levels? 

b.	 Are hydrophytic vegetation indicators lacking due to seasonal 
fluctuations in temperature? 

If the answer to either of these questions is thought to be YES, 
PROCEED TO Section G. If the answer to both questions is NO, PRO-
CEED TO STEP 6. 

� STEP 6 - Establish a baseline. Select one project boundary area as a 
baseline. The baseline should extend parallel to any major watercourse 
and/or perpendicular to a topographic gradient (see Figure 17). Deter-
mine the baseline length and record on the base map both the baseline 
length and its compass heading. PROCEED TO STEP 7. 

�	 STEP 7 -Establish transect locations. Divide the baseline into a number 
of equal segments (Figure 17). Use the following as a guide to deter-
mine the appropriate number of baseline segments: 
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Figure 17.	 General orientation of baseline and transects in a hypothetical project 
area.  Alpha characters represent different plant communities. 
Transect positions were determined using a random numbers table 

Baseline Length, ft Number of Segments Segment, ft 
Length of Baseline 

>50 - 500 3 18 - 167 

>500 - 1,000 3 167 - 333 

>1,000 - 5,000 5 200 - 1,000 

>5,000 - 10,000 7 700 - 1,400 

>10,000 1 Variable 2,000 

If the baseline exceeds 5 miles, baseline segments should be 0.5 mile in length. 1 

Use a random numbers table or a calculator with a random numbers 
generation feature to determine the position of a transect starting point 
within each baseline segment. For example, when the baseline is 4,000 
ft, the number of baseline segments will be five, and the baseline seg-
ment length will be 4,000/5 = 800 ft. Locate the first transect within the 
first 800 ft of the baseline. If the random numbers table yields 264 as the 
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�

distance from the baseline starting point, measure 264 ft from the base-
line starting point and establish the starting point of the first transect. If 
the second random number selected is 530, the starting point of the sec-
ond transect will be located at a distance of 1,330 ft (800 + 530 ft) from 
the baseline starting point. CAUTION: Make sure that each plant com-
munity type is included in at least one transect. If not, modify the sam-
pling design accordingly. When the starting point locations for all re-
quired transects have been determined, PROCEED TO STEP 8. 

� STEP 8 - Determine the number of required observation points along 
transects. The number of required observation points along each tran-
sect will be largely dependent on transect length. Establish observation 
points along each transect using the following as a guide: 

Transect Length, ft Points 
Number of Observation 

tion Points, ft 
Interval Between Observa -

<1,000 2-10 100 

1,000 - <5,000 10 100 - 500 

5,000 - <10,000 10 500 - 1,000 

10,000 >10 1,000 

Establish the first observation point at a distance of 50 ft from the base-
line (Figure 17). When obvious nonwetlands occupy a long portion of 
the transect from the baseline starting point, establish the first observa-
tion point in the obvious nonwetland at a distance of approximately 300 
ft from the point that the obvious nonwetland begins to intergrade into a 
potential wetland community type. Additional observation points must 
also be established to determine the wetland boundary between succes-
sive regular observation points when one of the points is a wetland and 
the other is a nonwetland. CAUTION: In large areas having a mosaic 
of plant community types, several wetland boundaries may occur along 
the same transect. PROCEED TO STEP 9 and apply the comprehensive 
wetland determination procedure at each required observation point. Use 
the described procedure to simultaneously characterize the vegetation, 
soil, and hydrology at each required observation point along each tran-
sect, and use the resulting characterization to make a wetland determina-
tion at each point. NOTE: ALL required wetland boundary determina-
tions should be made while proceeding along a transect. 

� STEP 9 - Characterize the vegetation at the first observation point along 
the first transect.1 Record on DATA FORM 2 the vegetation occurring 

1 There is no single best procedure for characterizing vegetation. Methods described in STEP 9 
afford standardization of the procedure. However, plot size and descriptors for determining domi-
nance may vary. 
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at the first observation point along the first transect by completing the 
following (as appropriate): 

1a.	 Trees.  Identify each tree occurring within a 30-ft radius  of
the observation point, measure its basal area (square inches) or 
diameter at breast height (DBH) using a basal area tape or 
diameter tape, respectively, and record. NOTE: If DBH is 
measured, convert values to basal area by applying the for-
mula A = �r .2 This must be done on an individual basis. A 
tree is any nonclimbing, woody plant that has a DBH of �3.0 
in., regardless of height. 

b.	 Saplings/shrubs. Identify each sapling/shrub occurring within 
a 10-ft radius of the observation point, estimate its height, and 
record the midpoint of its class range using the following 
height classes (height is used as an indication of dominance; 
taller individuals exert a greater influence on the plant commu-
nity): 

Height Class Height Cl ass Range, ft Midpoint of Range, ft 

1 1-3  2 

2 3-5  4 

3 5-7  6 

4 7-9  8 

5 9-11 10 

6 >11 12 

A sapling/shrub is any woody plant having a height >3.2 ft but 
a stem diameter of <3.0 in., exclusive of woody vines. 

c.	 Herbs. Place a 3.28- by 3.28-ft quadrat with one corner 
touching the observation point and one edge adjacent to the 
transect line. As an alternative, a 1.64-ft-radius plot with the 
center of the plot representing the observation point position 
may be used. Identify each plant species with foliage extend-
ing into the quadrat and estimate its percent cover by applying 
the following cover classes: 

1 A larger sampling plot may be necessary when trees are large and widely spaced. 
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Cover Class Class Range, Percent Midpoint of Cl ass Range, Per -
cent 

1 0-5  2.5 

2 >5-25 15.0 

3 >25-50 37.5 

4 >50-75 62.5 

5 >75-95 85.0 

6 >95-100 97.5 

Include all nonwoody plants and woody plants <3.2 ft in 
height. NOTE: Total percent cover for all species will often 
exceed 100 percent. 

d.	 Woody vines (lianas). Identify species of woody vines clim-
bing each tree and sapling/shrub sampled in STEPS 9a and 9b 
above, and record the number of stems of each. Since many 
woody vines branch profusely, count or estimate the number 
of stems at the ground surface. Include only individuals 
rooted in the 10-ft radius plot. Do not include individuals 
<3.2 ft in height. PROCEED TO STEP 10. 

� STEP 10 - Analyze field vegetation data. Examine the vegetation data 
(STEP 9) and determine the dominant species in each vegetation layer1 

by completing the following: 

a.	 Trees. Obtain the total basal area (square inches) for each tree 
species identified in STEP 9a by summing the basal area of all 
individuals of a species found in the sample plot. Rank the 
species in descending order of dominance based on total basal 
area. Complete DATA FORM 2 for the tree layer. 

b.	 Saplings/shrubs. Obtain the total height for each sapling/ 
shrub species identified in STEP 9b. Total height, which is an 
estimate of dominance, is obtained by summing the midpoints 
of height classes for all individuals of a species found in the 
sample plot. Rank the species in descending order of domi-
nance based on sums of midpoints of height class ranges. 
Complete DATA FORM 2 for the sapling/shrub layer. 

c.	 Herbs. Obtain the total cover for each herbaceous and woody 
seedling species identified in STEP 9c. Total cover is ob-
tained by using the midpoints of the cover class range as-

1 The same species may occur as a dominant in more than one vegetation layer. 
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signed to each species (only one estimate of cover is made for 
a species in a given plot). Rank herbs and woody seedlings in 
descending order of dominance based on percent cover. Com-
plete DATA FORM 2 for the herbaceous layer. 

d.	 Woody vines (lianas). Obtain the total number of individuals 
of each species of woody vine identified in STEP 9d. Rank 
the species in descending order of dominance based on num-
ber of stems. Complete DATA FORM 2 for the woody vine 
layer. PROCEED TO STEP 11. 

STEP 11 - Characterize soil. If a soil survey is available (Section B), 
the soil type may already be known. Have a soil scientist confirm that 
the soil type is correct, and determine whether the soil series is a hydric 
soil (Appendix D, Section 2). CAUTION: Mapping units on soil sur-
veys sometimes have inclusions of soil series or phases not shown on the 
soil survey map. If a hydric soil type is confirmed, record on DATA 
FORM 1 and PROCEED TO STEP 12. If not, dig a soil pit using a soil 
auger or spade (See Appendix D, Section 1) and look for indicators of 
hydric soils immediately below the A-horizon or 10 inches (whichever is 
shallower) (Part III, paragraphs 44 and/or 45). Record findings on 
DATA FORM 1. PROCEED TO STEP 12. 

� 

STEP 12 - Characterize hydrology. Examine the observation point for 
indicators of wetland hydrology (Part III, paragraph 49) and record obser-
vations on DATA FORM 1. Consider indicators in the same sequence 
as listed in paragraph 49. PROCEED TO STEP 13. 

� 

STEP 13 - Determine whether hydrophytic vegetation is present. Record 
the three dominant species from each vegetation layer (five species if 
only one or two layers are present) on DATA FORM 1.1 Determine 
whether these species occur in wetlands by considering the following: 

� 

a.	 More than 50 percent of the dominant plant species are OBL, 
2FACW, and/or FAC  on lists of plant species that occur in

wetlands. Record the indicator status of all dominant species 
(Appendix C, Section 1 or 2) on DATA FORM 1. Hydro-
phytic vegetation is present when the majority of the dominant 
species have an indicator status of OBL, FACW, or FAC. 
CAUTION: Not necessarily all plant communities composed 
of only FAC species are hydrophytic communities. They are 
hydrophytic communities only when positive indicators of 
hydric soils and wetland hydrology are also found. If this 
indicator is satisfied, complete the vegetation portion of 

1  Record all dominant species when less than three are present in a vegetation layer. 
2 For the FAC-neutral option, see paragraph 35a. 
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DATA FORM 1 and PROCEED TO STEP 14. If not, con-
sider other indicators of hydrophytic vegetation. 

b.	 Presence of adaptations for occurrence in wetlands. Do any 
of the species listed on DATA FORM 1 have observed mor-
phological or known physiological adaptations (Appendix C, 
Section 3) for occurrence in wetlands? If so, record species 
having such adaptations on DATA FORM 1. When two or 
more dominant species have observed morphological adapta-
tions or known physiological adaptations for occurrence in 
wetlands, hydrophytic vegetation is present. If so, complete 
the vegetation portion of DATA FORM 1 and PROCEED TO 
STEP 14. If not, consider other indicators of hydrophytic 
vegetation. 

c.	 Other indicators of hydrophytic vegetation. Consider other 
indicators (see Part III, paragraph 35) that the species listed on 
DATA FORM 1 are commonly found in wetlands. If so, com-
plete the vegetation portion of DATA FORM 1 by recording 
sources of supporting information, and PROCEED TO 
STEP 14. If no indicator of hydrophytic vegetation is present, 
the area at the observation point is not a wetland. In such 
cases, it is unnecessary to consider soil and hydrology at that 
observation point. PROCEED TO STEP 17. 

� STEP 14 - Determine whether hydric soils are present. Examine DATA 
FORM 1 and determine whether any indicator of hydric soils is present. 
If so, complete the soils portion of DATA FORM 1 and PROCEED TO 
STEP 15. If not, the area at the observation point is not a wetland. 
PROCEED TO STEP 17. 

� STEP 15 - Determine whether wetland hydrology is present. Examine 
DATA FORM 1 and determine whether any indicator of wetland 
hydrology is present. Complete the hydrology portion of DATA FORM 
1 and PROCEED TO STEP 16. 

�	 STEP 16 - Make wetland determination. When the area at the observa-
tion point presently or normally has wetland indicators of all three 
parameters, it is a wetland. When the area at the observation point pres-
ently or normally lacks wetland indicators of one or more parameters, it 
is a nonwetland. PROCEED TO STEP 17. 

� STEP 17 - Make wetland determination at second observation point. 
Locate the second observation point along the first transect and make a 
wetland determination by repeating procedures described in STEPS 9 
through 16. When the area at the second observation point is the same 
as the area at the first observation point (i.e., both wetlands or both 
nonwetlands), PROCEED TO STEP 19. When the areas at the two ob-
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servation points are different (i.e., one wetlands, the other nonwetlands), 
PROCEED TO STEP 18. 

� STEP 18 - Determine the wetland boundary between observation points. 
Determine the position of the wetland boundary by applying the follow-
ing procedure: 

a.	 Look for a change in vegetation or topography. NOTE: The 
changes may sometimes be very subtle. If a change is noted, 
establish an observation point and repeat STEPS 9 through 16. 
Complete a DATA FORM 1. If the area at this point is a 
wetland, proceed toward the nonwetland observation point 
until a more obvious change in vegetation or topography is 
noted and repeat the procedure. If there is no obvious change, 
establish the next observation point approximately halfway 
between the last observation point and the nonwetland obser-
vation point and repeat STEPS 9 through 16. 

b.	 Make as many additional wetland determinations as necessary 
to find the wetland boundary. NOTE: The completed DATA 
FORM 1's for the original two observation points often will 
provide a clue as to the parameters that change between the 
two points. 

c.	 When the wetland boundary is found, mark the boundary loca-
tion on the base map and indicate on the DATA FORM 1 that 
this represents a wetland boundary. Record the distance of the 
boundary from one of the two regular observation points. 
Since the regular observation points represent known distances 
from the baseline, it will be possible to accurately pinpoint the 
boundary location on the base map. PROCEED TO STEP 19. 

� STEP 19 - Make wetland determinations at all other required observa-
tion points along all transects. Continue to locate and sample all re-
quired observation points along all transects. NOTE: The procedure 
described in STEP 18 must be applied at every position where a wetland 
boundary occurs between successive observation points. Complete a 
DATA FORM 1 for each observation point and PROCEED TO STEP 20. 

� STEP 20 - Synthesize data to determine the portion of the area contain-
ing wetlands. Examine all completed copies of DATA FORM 1 (STEP 
19), and mark on a copy of the base map the locations of all observation 
points that are wetlands with a W and all observation points that are 
nonwetlands with an N. Also, mark all wetland boundaries occurring 
along transects with an X. If all the observation points are wetlands, the 
entire area is wetlands. If all observation points are nonwetlands, none 
of the area is wetlands. If some wetlands and some nonwetlands are 
present, connect the wetland boundaries (X) by following contour lines 
between transects. CAUTION: If the determination is considered to be 
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highly controversial, it may be necessary to be more precise in deter-
mining the wetland boundary between transects. This is also true for 
very large areas where the distance between transects is greater. If this 
is necessary, PROCEED TO STEP 21. 

� STEP 21 - Determine wetland boundary between transects. Two proce-
dures may be used to determine the wetland boundary between transects, 
both of which involve surveying: 

a.	 Survey contour from wetland boundary along transects. The 
first method involves surveying the elevation of the wetland 
boundaries along transects and then extending the survey to 
determine the same contour between transects. This procedure 
will be adequate in areas where there is no significant eleva-
tional change between transects. However, if a significant 
elevational change occurs between transects, either the sur-
veyor must adjust elevational readings to accommodate such 
changes or the second method must be used. NOTE: The 
surveyed wetland boundary must be examined to ensure that 
no anomalies exist. If these occur, additional wetland deter-
minations will be required in the portion of the area where the 
anomalies occur, and the wetland boundary must be adjusted 
accordingly. 

b.	 Additional wetland determinations between transects. This 
procedure consists of traversing the area between transects and 
making additional wetland determinations to locate the wet-
land boundary at sufficiently close intervals (not necessarily 
standard intervals) so that the area can be surveyed. Place 
surveyor flags at each wetland boundary location. Enlist a 
surveyor to survey the points between transects. From the 
resulting survey data, produce a map that separates wetlands 
from nonwetlands. 

Section F.  Atypical Situations 

71. Methods described in this section should be used only when a deter-
mination has already been made in Section D or E that positive indicators of 
hydrophytic vegetation, hydric soils, and/or wetland hydrology could not be 
found due to effects of recent human activities or natural events. This section is 
applicable to delineations made in the following types of situations: 

a.	 Unauthorized activities. Unauthorized discharges requiring enforcement 
actions may result in removal or covering of indicators of one or more 
wetland parameters. Examples include, but are not limited to: (1) alter-
ation or removal of vegetation; (2) placement of dredged or fill material 
over hydric soils; and/or (3) construction of levees, drainage systems, or 
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dams that significantly alter the area hydrology. NOTE: This section 
should not be used for activities that have been previously authorized or 
those that are exempted from CE regulation. For example, this section is 
not applicable to areas that have been drained under CE authorization or 
that did not require CE authorization. Some of these areas may still be 
wetlands, but procedures described in Section D or E must be used in 
these cases. 

b.	 Natural events. Naturally occurring events may result in either creation 
or alteration of wetlands. For example, recent beaver dams may im-
pound water, thereby resulting in a shift of hydrology and vegetation to 
wetlands. However, hydric soil indicators may not have developed due 
to insufficient time having passed to allow their development. Fire, ava-
lanches, volcanic activity, and changing river courses are other exam-
ples. NOTE: It is necessary to determine whether alterations to an area 
have resulted in changes that are now the "normal circumstances." The 
relative permanence of the change and whether the area is now function-
ing as a wetland must be considered. 

c.	 Man-induced wetlands. Procedures described in Subsection 4 are for use 
in delineating wetlands that have been purposely or incidentally created 
by human activities, but in which wetland indicators of one or more pa-
rameters are absent. For example, road construction may have resulted 
in impoundment of water in an area that previously was nonwetland, 
thereby effecting hydrophytic vegetation and wetland hydrology in the 
area. However, the area may lack hydric soil indicators. NOTE: Sub-
section D is not intended to bring into CE jurisdiction those manmade 
wetlands that are exempted under CE regulations or policy. It is also 
important to consider whether the man-induced changes are now the 
"normal circumstances" for the area. Both the relative permanence of 
the change and the functioning of the area as a wetland are implied. 

72. When any of the three types of situations described in paragraph 71 
occurs, application of methods described in Sections D and/or E will lead to the 
conclusion that the area is not a wetland because positive wetland indicators for 
at least one of the three parameters will be absent. Therefore, apply procedures 
described in one of the following subsections (as appropriate) to determine 
whether positive indicators of hydrophytic vegetation, hydric soils, and/or wet-
land hydrology existed prior to alteration of the area. Once these procedures 
have been employed, RETURN TO Section D or E to make a wetland determi-
nation. PROCEED TO the appropriate subsection. 

Subsect ion 1 - Vegetation 

73. Employ the following steps to determine whether hydrophytic vegetation 
previously occurred: 
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� STEP 1 - Describe the type of alteration. Examine the area and describe 
the type of alteration that occurred. Look for evidence of selective har-
vesting, clear cutting, bulldozing, recent conversion to agriculture, or 
other activities (e.g., burning, discing, or presence of buildings, dams, 

1levees, roads, parking lots, etc.). Determine the approximate date  when
the alteration occurred. Record observations on DATA FORM 3, and 
PROCEED TO STEP 2. 

� STEP 2 - Describe effects on vegetation. Record on DATA FORM 3 a 
general description of how the activities (STEP 1) have affected the plant 
communities. Consider the following: 

a.	 Has all or a portion of the area been cleared of vegetation? 

b.	 Has only one layer of the plant community (e.g., trees) been 
removed? 

c.	 Has selective harvesting resulted in removal of some species? 

d.	 Has all vegetation been covered by fill, dredged material, or 
structures? 

e.	 Have increased water levels resulted in the death of some 
individuals? 

PROCEED TO STEP 3. 

� STEP 3 - Determine the type of vegetation that previously occurred. Ob-
tain all possible evidence of the type of plant communities that occurred 
in the area prior to alteration. Potential sources of such evidence 
include: 

a.	 Aerial photography. Recent (within 5 years) aerial photogra-
phy can often be used to document the type of previous vege-
tation. The general type of plant communities formerly pres-
ent can usually be determined, and species identification is 
sometimes possible. 

b.	 Onsite inspection. Many types of activities result in only 
partial removal of the previous plant communities, and 
remaining species may be indicative of hydrophytic vegeta-
tion. In other cases, plant fragments (e.g., stumps, roots) may 
be used to reconstruct the plant community types that occurred 
prior to site alteration. Sometimes, this can be determined by 
examining piles of debris resulting from land-clearing opera-

1 It is especially important to determine whether the alteration occurred prior to implementation 
of Section 404. 
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tions or excavation to uncover identifiable remains of the pre-
vious plant community. 

c.	 Previous site inspections. Documented evidence from previ-
ous inspections of the area may describe the previous plant 
communities, particularly in cases where the area was altered 
after a permit application was denied. 

d.	 Adjacent vegetation. Circumstantial evidence of the type of 
plant communities that previously occurred may sometimes be 
obtained by examining the vegetation in adjacent areas. If 
adjacent areas have the same topographic position, soils, and 
hydrology as the altered area, the plant community types on 
the altered area were probably similar to those of the adjacent 
areas. 

e.	 SCS records. Most SCS soil surveys include a description of 
the plant community types associated with each soil type. If 
the soil type on the altered area can be determined, it may be 
possible to generally determine the type of plant communities 
that previously occurred. 

f.	 Permit applicant. In some cases, the permit applicant may 
provide important information about the type of plant com-
munities that occurred prior to alteration. 

g.	 Public.  Individuals familiar with the area may provide a good 
general description of the previously occurring plant commu-
nities. 

h.	 NWI wetland maps. The NWI has developed wetland type 
maps for many areas. These may be useful in determining the 
type of plant communities that occurred prior to alteration. 

To develop the strongest possible record, all of the above sources should 
be considered. If the plant community types that occurred prior to alter-
ation can be determined, record them on DATA FORM 3 and also record 
the basis used for the determination. PROCEED TO STEP 4. If it is 
impossible to determine the plant community types that occurred on the 
area prior to alteration, a determination cannot be made using all three 
parameters. In such cases, the determination must be based on the other 
two parameters. PROCEED TO Subsection 2 or 3 if one of the other 
parameters has been altered, or return to the appropriate Subsection of 
Section D or to Section E, as appropriate. 

� STEP 4 - Determine whether plant community types constitute hydro-
phytic vegetation. Develop a list of species that previously occurred on 
the site (DATA FORM 3). Subject the species list to applicable indi-
cators of hydrophytic vegetation (Part III, paragraph 35). If none of the 
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indicators are met, the plant communities that previously occurred did 
not constitute hydrophytic vegetation. If hydrophytic vegetation was 
present and no other parameter was in question, record appropriate data 
on the vegetation portion of DATA FORM 3, and return to either the 
appropriate subsection of Section D or to Section E. If either of the other 
parameters was also in question, PROCEED TO Subsection 2 or 3. 

Subsect ion 2 - Soils 

74. Employ the following steps to determine whether hydric soils previously 
occurred: 

� STEP 1 - Describe the type of alteration. Examine the area and describe 
the type of alteration that occurred. Look for evidence of: 

a.	 Deposition of dredged or fill material or natural sedimenta-
tion.  In many cases the presence of fill material will be obvi-
ous. If so, it will be necessary to dig a hole to reach the origi-
nal soil (sometimes several feet deep). Fill material will usu-
ally be a different color or texture than the original soil (except 
when fill material has been obtained from like areas onsite). 
Look for decomposing vegetation between soil layers and the 
presence of buried organic or hydric soil layers. In accreting 
or recently formed sandbars in riverine situations, the soils 
may support hydrophytic vegetation but lack hydric soil char-
acteristics. 

b.	 Presence of nonwoody debris at the surface. This can only be 
applied in areas where the original soils do not contain rocks. 
Nonwoody debris includes items such as rocks, bricks, and 
concrete fragments. 

c.	 Subsurface plowing. Has the area recently been plowed be-
low the A-horizon or to depths of greater than 10 in.? 

d.	 Removal of surface layers. Has the surface soil layer been 
removed by scraping or natural landslides? Look for bare soil 
surfaces with exposed plant roots or scrape scars on the sur-
face. 

e.	 Presence of man-made structures. Are buildings, dams, lev-
ees, roads, or parking lots present? 
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1Determine the approximate date  when the alteration occurred.  This may 
require checking aerial photography, examining building permits, etc. 
Record on DATA FORM 3, and PROCEED TO STEP 2. 

� STEP 2 - Describe effects on soils. Record on DATA FORM 3 a general 
description of how identified activities in STEP 1 have affected the soils. 
Consider the following: 

a.	 Has the soil been buried? If so, record the depth of fill and 
determine whether the original soil is intact. 

b.	 Has the soil been mixed at a depth below the A-horizon or 10 
inches? If so, it will be necessary to examine soil at a depth 
immediately below the plowed zone. Record supporting evi-
dence. 

c.	 Has the soil been sufficiently altered to change the soil phase? 
Describe these changes. 

PROCEED TO STEP 3. 

� STEP 3 - Characterize soils that previously occurred. Obtain all possi-
ble evidence that may be used to characterize soils that previously oc-
curred on the area. Consider the following potential sources of informa-
tion: 

a.	 Soil surveys. In many cases, recent soil surveys will be avail-
able. If so, determine the soil series that were mapped for the 
area, and compare these soil series with the list of hydric soils 
(Appendix D, Section 2). If all soil series are listed as hydric 
soils, the entire area had hydric soils prior to alteration. 

b.	 Characterization of buried soils. When fill material has been 
placed over the original soil without physically disturbing the 
soil, examine and characterize the buried soils. To accomplish 
this, dig a hole through the fill material until the original soil is 
encountered. Determine the point at which the original soil 
material begins. Remove 12 inches of the original soil from 
the hole and look for indicators of hydric soils (Part III, para-
graphs 44 and/or 45) immediately below the A-horizon or 
10 inches (whichever is shallower). Record on DATA FORM 
3 the color of the soil matrix, presence of an organic layer, 
presence of mottles or gleying, and/or presence of iron and 
manganese concretions. If the original soil is mottled and the 

1 It is especially important to determine whether the alteration occurred prior to implementation 
of Section 404. 
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1chroma of the soil matrix is 2 or less,  a hydric soil was for-
merly present on the site. If any of these indicators are found, 
the original soil was a hydric soil. (NOTE: When the fill 
material is a thick layer, it might be necessary to use a back-
hoe or posthole digger to excavate the soil pit.) If USGS 
quadrangle maps indicate distinct variation in area topography, 
this procedure must be applied in each portion of the area that 
originally had a different surface elevation. Record findings 
on DATA FORM 3. 

c.	 Characterization of plowed soils. Determine the depth to 
which the soil has been disturbed by plowing. Look for hydric 
soil characteristics (Part III, paragraphs 44 and/or 45) immedi-
ately below this depth. Record findings on DATA FORM 3. 

d.	 Removal of surface layers. Dig a hole (Appendix D, Sec-
tion 1) and determine whether the entire surface layer 
(A-horizon) has been removed. If so, examine the soil 
immediately below the top of the subsurface layer (B-horizon) 
for hydric soil characteristics. As an alternative, examine an 
undisturbed soil of the same soil series occurring in the same 
topographic position in an immediately adjacent area that has 
not been altered. Look for hydric soil indicators immediately 
below the A-horizon or 10 inches (whichever is shallower), 
and record findings on DATA FORM 3. 

If sufficient data on soils that existed prior to alteration can be obtained 
to determine whether a hydric soil was present, PROCEED TO STEP 4. 
If not, a determination cannot be made using soils. Use the other param-
eters (Subsections 1 and 3) for the determination. 

� STEP 4 - Determine whether hydric soils were formerly present. Exam-
ine the available data and determine whether indicators of hydric soils 
(Part III, paragraphs 44 and/or 45) were formerly present. If no indica-
tors of hydric soils were found, the original soils were not hydric soils. 
If indicators of hydric soils were found, record the appropriate indicators 
on DATA FORM 3 and PROCEED TO Subsection 3 if the hydrology of 
the area has been significantly altered or return either to the appropriate 
subsection of Section D or to Section E and characterize the area hydrol-
ogy. 

1 The matrix chroma must be 1 or less if no mottles are present. The soil must be moist when 
colors are determined. 
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Subsect ion 3 - Hydrology 

75. Apply the following steps to determine whether wetland hydrology 
previously occurred: 

� STEP 1 - Describe the type of alteration. Examine the area and describe 
the type of alteration that occurred. Look for evidence of: 

a.	 Dams. Has recent construction of a dam or some natural 
event (e.g., beaver activity or landslide) caused the area to 
become increasingly wetter or drier? NOTE: This activity 
could have occurred a considerable distance away from the 
site in question. 

b.	 Levees, dikes, and similar structures. Have levees or dikes 
recently been constructed that prevent the area from becoming 
periodically inundated by overbank flooding? 

c.	 Ditching.  Have ditches been constructed recently that cause 
the area to drain more rapidly following inundation? 

d.	 Filling of channels or depressions (land-leveling). Have natu-
ral channels or depressions been recently filled? 

e.	 Diversion of water. Has an upstream drainage pattern been al-
tered that results in water being diverted from the area? 

f.	 Ground-water extraction. Has prolonged and intensive pump-
ing of ground water for irrigation or other purposes signifi-
cantly lowered the water table and/or altered drainage pat-
terns? 

g.	 Channelization. Have feeder streams recently been channel-
ized sufficiently to alter the frequency and/or duration of inun-
dation? 

1Determine the approximate date  when the alteration occurred.  Record 
observations on DATA FORM 3 and PROCEED TO STEP 2. 

� STEP 2 - Describe effects of alteration on area hydrology. Record on 
DATA FORM 3 a general description of how the observed alteration 
(STEP 1) has affected the area. Consider the following: 

a.	 Is the area more frequently or less frequently inundated than 
prior to alteration? To what degree and why? 

1 It is especially important to determine whether the alteration occurred prior to implementation 
of Section 404. 
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b.	 Is the duration of inundation and soil saturation different than 
prior to alteration? How much different and why? 

PROCEED TO STEP 3. 

� STEP 3 - Characterize the hydrology that previously existed in the area. 
Obtain all possible evidence that may be used to characterize the hydrol-
ogy that previously occurred. Potential sources of information include: 

a.	 Stream or tidal gage data. If a stream or tidal gaging station 
is located near the area, it may be possible to calculate eleva-
tions representing the upper limit of wetlands hydrology based 
on duration of inundation. Consult hydrologists from the local 
CE District Office for assistance. The resulting mean sea 
level elevation will represent the upper limit of inundation for 
the area in the absence of any alteration. If fill material has 
not been placed on the area, survey this elevation from the 
nearest USGS benchmark. Record elevations representing 
zone boundaries on DATA FORM 3. If fill material has been 
placed on the area, compare the calculated elevation with 
elevations shown on a USGS quadrangle or any other survey 
map that predated site alteration. 

b.	 Field hydrologic indicators. Certain field indicators of wet-
land hydrology (Part III, paragraph 49) may still be present. 
Look for watermarks on trees or other structures, drift lines, 
and debris deposits. Record these on DATA FORM 3. If 
adjacent undisturbed areas are in the same topographic posi-
tion and are similarly influenced by the same sources of 
inundation, look for wetland indicators in these areas. 

c.	 Aerial photography. Examine any available aerial photogra-
phy and determine whether the area was inundated at the time 
of the photographic mission. Consider the time of the year 
that the aerial photography was taken and use only photogra-
phy taken during the growing season and prior to site alter-
ation. 

d.	 Historical records. Examine any available historical records 
for evidence that the area has been periodically inundated. 
Obtain copies of any such information and record findings on 
DATA FORM 3. 

e.	 Floodplain management maps. Determine the previous fre-
quency of inundation of the area from Floodplain Management 
Maps (if available). Record flood frequency on DATA FORM 
3. 
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f.	 Public or local government officials. Contact individuals who 
might have knowledge that the area was periodically inun-
dated. 

If sufficient data on hydrology that existed prior to site alteration can be 
obtained to determine whether wetland hydrology was previously pres-
ent, PROCEED TO STEP 4. If not, a determination involving hydrology 
cannot be made. Use other parameters (Subsections 1 and 2) for the 
wetland determination. Return to either the appropriate subsection of 
Section D or to Section E and complete the necessary data forms. PRO-
CEED TO STEP 4 if the previous hydrology can be characterized. 

� STEP 4 - Determine whether wetland hydrology previously occurred. 
Examine the available data and determine whether indicators of wetland 
hydrology (Part III, paragraph 49) were present prior to site alteration. If 
no indicators of wetland hydrology were found, the original hydrology of 
the area was not wetland hydrology. If indicators of wetland hydrology 
were found, record the appropriate indicators on DATA FORM 3 and 
return either to the appropriate subsection of Section D or to Section E 
and complete the wetland determination. 

Subsect ion 4 - Man-Induced Wetlands 

76. A man-induced wetland is an area that has developed at least some 
characteristics of naturally occurring wetlands due to either intentional or inci-
dental human activities. Examples of man-induced wetlands include irrigated 
wetlands, wetlands resulting from impoundment (e.g., reservoir shorelines), wet-
lands resulting from filling of formerly deepwater habitats, dredged material 
disposal areas, and wetlands resulting from stream channel realignment. Some 
man-induced wetlands may be subject to Section 404. In virtually all cases, 
man-induced wetlands involve a significant change in the hydrologic regime, 
which may either increase or decrease the wetness of the area. Although wet-
land indicators of all three parameters (i.e., vegetation, soils, and hydrology) 
may be found in some man-induced wetlands, indicators of hydric soils are usu-
ally absent. Hydric soils require long periods (hundreds of years) for develop-
ment of wetness characteristics, and most man-induced wetlands have not been 
in existence for a sufficient period to allow development of hydric soil character-
istics. Therefore, application of the multiparameter approach in making wetland 
determinations in man-induced wetlands must be based on the presence of 
hydrophytic vegetation and wetland hydrology. 1 There must also be docu-
mented evidence that the wetland resulted from human activities. Employ the 
following steps to determine whether an area consists of wetlands resulting from 
human activities: 

1 Uplands that support hydrophytic vegetation due to agricultural irrigation and that have an 
obvious hydrologic connection to other "waters of the United States" should not be delineated as 
wetlands under this subsection. 
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� STEP 1 - Determine whether the area represents a potential man-in-
duced wetland. Consider the following questions: 

a.	 Has a recent man-induced change in hydrology occurred that 
caused the area to become significantly wetter? 

b.	 Has a major man-induced change in hydrology that occurred 
in the past caused a former deepwater aquatic habitat to be-
come significantly drier? 

c.	 Has man-induced stream channel realignment significantly 
altered the area hydrology? 

d.	 Has the area been subjected to long-term irrigation practices? 

If the answer to any of the above questions is YES, document the 
approximate time during which the change in hydrology occurred, and 
PROCEED TO STEP 2. If the answer to all of the questions is NO, 
procedures described in Section D or E must be used. 

� STEP 2 - Determine whether a permit will be needed if the area is found 
to be a wetland. Consider the current CE regulations and policy regard-
ing man-induced wetlands. If the type of activity resulting in the area 
being a potential man-induced wetland is exempted by regulation or 
policy, no further action is needed. If not exempt, PROCEED TO STEP 
3. 

� STEP 3 - Characterize the area vegetation, soils, and hydrology. Apply 
procedures described in Section D (routine determinations) or Section E 
(comprehensive determinations) to the area. Complete the appropriate 
data forms and PROCEED TO STEP 4. 

� STEP 4 - Wetland determination. Based on information resulting from 
STEP 3, determine whether the area is a wetland. When wetland indi-
cators of all three parameters are found, the area is a wetland. When 
indicators of hydrophytic vegetation and wetland hydrology are found 
and there is documented evidence that the change in hydrology occurred 
so recently that soils could not have developed hydric characteristics, the 
area is a wetland. In such cases, it is assumed that the soils are function-
ing as hydric soils. CAUTION: If hydrophytic vegetation is being main-
tained only because of man-induced wetland hydrology that would no 
longer exist if the activity (e.g., irrigation) were to be terminated, the 
area should not be considered a wetland. 
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Section G - Problem A reas 

77. There are certain wetland types and/or conditions that may make 
application of indicators of one or more parameters difficult, at least at certain 
times of the year. These are not considered to be atypical situations. Instead, 
they are wetland types in which wetland indicators of one or more parameters 
may be periodically lacking due to normal seasonal or annual variations in 
environmental conditions that result from causes other than human activities or 
catastrophic natural events. 

Types of problem areas 

78. Representative examples of potential problem areas, types of variations 
that occur, and their effects on wetland indicators are presented in the following 
subparagraphs. Similar situations may sometimes occur in other wetland types. 
NOTE: This section is not intended to bring nonwetland areas having wetland 
indicators of two, but not all three, parameters into Section 404 jurisdiction. 

a.	 Wetlands on drumlins. Slope wetlands occur in glaciated areas in which 
thin soils cover relatively impermeable glacial till or in which layers of 
glacial till have different hydraulic conditions that produce a broad zone 
of ground-water seepage. Such areas are seldom, if ever, flooded, but 
downslope groundwater movement keeps the soils saturated for a suffi-
cient portion of the growing season to produce anaerobic and reducing 
soil conditions. This fosters development of hydric soil characteristics 
and selects for hydrophytic vegetation. Indicators of wetland hydrology 
may be lacking during the drier portion of the growing season. 

b.	 Seasonal wetlands. In many regions (especially in western states), 
depressional areas occur that have wetland indicators of all three parame-
ters during the wetter portion of the growing season, but normally lack 
wetland indicators of hydrology and/or vegetation during the drier por-
tion of the growing season. Obligate hydrophytes and facultative wet-
land plant species (Appendix C, Section 1 or 2) normally are dominant 
during the wetter portion of the growing season, while upland species 
(annuals) may be dominant during the drier portion of the growing sea-
son. These areas may be inundated during the wetter portion of the 
growing season, but wetland hydrology indicators may be totally lacking 
during the drier portion of the growing season. It is important to estab-
lish that an area truly is a water body. Water in a depression normally 
must be sufficiently persistent to exhibit an ordinary high-water mark or 
the presence of wetland characteristics before it can be considered as a 
water body potentially subject to Clean Water Act jurisdiction. The 
determination that an area exhibits wetland characteristics for a sufficient 
portion of the growing season to qualify as a wetland under the Clean 
Water Act must be made on a case-by-case basis. Such determinations 
should consider the respective length of time that the area exhibits up-
land and wetland characteristics, and the manner in which the area fits 
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into the overall ecological system as a wetland. Evidence concerning the 
persistence of an area's wetness can be obtained from its history, vegeta-
tion, soil, drainage characteristics, uses to which it has been subjected, 
and weather or hydrologic records. 

c.	 Prairie potholes. Prairie potholes normally occur as shallow depressions 
in glaciated portions of the north-central United States. Many are land-
locked, while others have a drainage outlet to streams or other potholes. 
Most have standing water for much of the growing season in years of 
normal or above normal precipitation, but are neither inundated nor have 
saturated soils during most of the growing season in years of below nor-
mal precipitation. During dry years, potholes often become incorporated 
into farming plans, and are either planted to row crops (e.g., soybeans) or 
are mowed as part of a haying operation. When this occurs, wetland 
indicators of one or more parameters may be lacking. For example, till-
age would eliminate any onsite hydrologic indicator, and would make 
detection of soil and vegetation indicators much more difficult. 

d.	 Vegetated flats. In both coastal and interior areas throughout the Nation, 
vegetated flats are often dominated by annual species that are catego-
rized as OBL. Application of procedures described in Sections D and E 
during the growing season will clearly result in a positive wetland deter-
mination. However, these areas will appear to be unvegetated mudflats 
when examined during the nongrowing season, and the area would not 
qualify at that time as a wetland due to an apparent lack of vegetation. 

Wetland determinations in problem areas 

79. Procedures for making wetland determinations in problem areas are pre-
sented below. Application of these procedures is appropriate only when a deci-
sion has been made in Section D or E that wetland indicators of one or more 
parameters were lacking, probably due to normal seasonal or annual variations 
in environmental conditions. Specific procedures to be used will vary according 
to the nature of the area, site conditions, and parameter(s) affected by the varia-
tions in environmental conditions. A determination must be based on the best 
evidence available to the field inspector, including: 

a.	 Available information (Section B). 

b.	 Field data resulting from an onsite inspection. 

c.	 Basic knowledge of the ecology of the particular community type(s) and 
environmental conditions associated with the community type. 

NOTE: The procedures described below should only be applied to parame-
ters not adequately characterized in Section D or E. Complete the following 
steps: 
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� STEP 1 - Identify the parameter(s) to be considered. Examine the 
DATA FORM 1 (Section D or E) and identify the parameter(s) that must 
be given additional consideration. PROCEED TO STEP 2. 

�	 STEP 2 - Determine the reason for further consideration. Determine the 
reason why the parameter(s) identified in STEP 1 should be given further 
consideration. This will require a consideration and documentation of: 

a.	 Environmental condition(s) that have impacted the 
parameter(s). 

b.	 Impacts of the identified environmental condition(s) on the 
parameter(s) in question. 

Record findings in the comments section of DATA FORM 1. PRO-
CEED TO STEP 3. 

� STEP 3 - Document available information for parameter(s) in question. 
Examine the available information and consider personal ecological 
knowledge of the range of normal environmental conditions of the area. 
Local experts (e.g., university personnel) may provide additional infor-
mation. Record information on DATA FORM 1. PROCEED TO STEP 
4. 

� STEP 4 - Determine whether wetland indicators are normally present 
during a portion of the growing season. Examine the information result-
ing from STEP 3 and determine whether wetland indicators are normally 
present during part of the growing season. If so, record on DATA 
FORM 1 the indicators normally present and return to Section D or Sec-
tion E and make a wetland determination. If no information can be 
found that wetland indicators of all three parameters are normally present 
during part of the growing season, the determination must be made using 
procedures described in Section D or Section E. 

Part IV	   Methods 86 



References
 

Clark, J. R., and Benforado, J., eds. (1981). Wetlands of Bottomland Hard-
wood Forests, Proceedings of a Workshop on Bottomland Hardwood Forest 
Wetlands of the Southeastern United States, Elsevier Scientific Publishing 
Company, New York. 

Correll, D. S., and Correll, H. B. (1972). Aquatic and Wetland Plants of the 
Southwestern United States, Publ. No. 16030 DNL 01/72, Environmental 
Protection Agency, Washington, DC. 

Cowardin, L. M., Carter, V., Golet, F. C., and LaRoe, E. T. (1979). "Classi-
fication of Wetlands and Deepwater Habitats of the United States," 
FWS/OBS-79/31, U.S. Fish and Wildlife Service, Office of Biological Ser-
vices, Washington, DC. 

Cronquist, A., Holmgren, A. H., Holmgren, N. H., and Reveal, J. L. (1972). 
Intermountain Flora - Vascular Plants of the Intermountain West, USA, Vol. 
I and II, Hefner Publishing Company, New York. 

Davis, R. J. (1952). Flora of Idaho, William C. Brown Company, Dubuque, 
IA. 

Federal Register. (1980). "40 CFR Part 230: Section 404(b)(1) Guidelines for 
Specification of Disposal Sites for Dredged or Fill Material," 
U.S. Government Printing Office, Washington, DC, 45(249), 85,352-85,353. 

__________. (1982). "Title 33: Navigation and Navigable Waters; Chapter 2. 
Regulatory Programs of the Corps of Engineers," U.S. Government Printing 
Office, Washington, DC, 47(138), 31,810. 

Fernald, M. L. (1950). Gray's Manual of Botany, 8th ed., American Book 
Company, New York. 

Gleason, H. A., and Cronquist, A. (1963). Manual of Vascular Plants of 
Northeastern United States and Adjacent Canada, Van Nostrand, Princeton, 
NJ. 

References 87 



Godfrey, R. K., and Wooten, J. W. (1979). Aquatic and Wetland Plants of the 
Southeastern United States, Vol. I and II, University of Georgia Press, 
Athens, GA. 

Harrington, H. D. (1979). Manual of the Plants of Colorado, 2nd ed., Sage 
Books, Denver, CO. 

Hitchcock, A. S. (1950). Manual of Grasses of the United States, U.S. Depart-
ment of Agriculture Miscellaneous Publication No. 200, U.S. Government 
Printing Office, Washington, DC. 

Hitchcock, C. L., and Cronquist, A. (1973). Flora of the Pacific Northwest, 
University of Washington Press, Seattle, WA. 

Kearney, T. H., and Peebles, R. H. (1960). Arizona Flora, 2nd ed., University 
of California Press, Berkeley, CA. 

Long, R. W., and Lakela, O. (1976). A Flora of Tropical Florida, Banyan 
Books, Miami, FL. 

Munsell Color. (1975). Munsell Soil Color Charts, Kollmorgen Corporation, 
Baltimore, MD. 

Munz, P. A., and Keck, D. D. (1959). A California Flora, University of Cali-
fornia Press, Berkeley, CA. 

Radford, A. E., Ahles, H. E., and Bell, C. R. (1968). Manual of the Vascular 
Flora of the Carolinas, The University of North Carolina Press, Chapel Hill, 
NC. 

Small, J. K. (1933). Manual of the Southeastern Flora, The University of 
North Carolina Press, Chapel Hill, NC. 

Steyermark, J. A. (1963). Flora of Missouri, The Iowa State University Press, 
Ames, IA. 

Theriot, R. F. (In Review). "Flood Tolerance Indices of Plant Species of South-
eastern Bottomland Forests," Technical Report, U.S. Army Engineer Water-
ways Experiment Station, Vicksburg, MS. 

U.S. Department of Agriculture - Soil Conservation Service. 	(1975). Soil Tax-
onomy, Agriculture Handbook No. 436, U.S. Government Printing Office, 
Washington, DC. 

__________. (1983). "List of Soils with Actual or High Potential for Hydric 
Conditions," USDA-SCS National Bulletin No. 430-3-10, Washington, DC. 

88	 References 



U.S. Department of Agriculture - Soil Conservation Service. 	(1985). "Hydric 
Soils of the United States," USDA-SCS National Bulletin No. 430-5-9, 
Washington, DC. 

U.S. Department of the Interior. (1970). National Atlas of the United States, 
U.S. Geological Survey, US Government Printing Office, Washington, DC, 
110-111. 

References	 89 



Bibliography
 

Copeland, B. J., Hodson, R. G., and Riggs, S. R. (1984). "The Ecology of the 
Pamlico River, North Carolina: An Estuarine Profile," FWS/OBS-82/06, 
U.S. Fish and Wildlife Service, Washington, DC. 

Foster, M. S., and Schiel, D. R. (1985). "The Ecology of Giant Kelp Forests in 
California: A Community Profile," FWS/OBS-85(7.2), U.S. Fish and Wild-
life Service, Washington, DC. 

Gosselink, J. G. (1984). "The Ecology of Delta Marshes of Coastal Louisiana: 
A Community Profile," FWS/OBS-84/09, U.S. Fish and Wildlife Service, 
Washington, DC. 

Hobbie, J. E. (1984). "The Ecology of Tundra Ponds of the Arctic Coastal 
Plain: A Community Profile," FWS/OBS-83/25, U.S. Fish and Wildlife Ser-
vice, Washington, DC. 

Huffman, R. T., and Tucker, G. E. (1984). "Preliminary Guide to the Onsite 
Identification and Delineation of the Wetlands of Alaska," Technical Report 
Y-78-9, U.S. Army Engineer Waterways Experiment Station, Vicksburg, 
MS. 

Huffman, R. T., Tucker, G. E, Wooten, J. W., Limas, C. V., Feel, M. W., 
Forsythe, S. W., and Wilson, J. S. (1982). "Preliminary Guide to the Onsite 
Identification and Delineation of the Wetlands of the South Atlantic United 
States," Technical Report Y-78-7, U.S. Army Engineer Waterways Experi-
ment Station, Vicksburg, MS. 

__________. (1982). "Preliminary Guide to the Onsite Identification and 
Delineation of the Wetlands of the North Atlantic United States," Technical 
Report Y-78-8, U.S. Army Engineer Waterways Experiment Station, Vicks-
burg, MS. 

Japp, W. C. (1984). "The Ecology of the South Florida Coral Reefs: A Com-
munity Profile," FWS/OBS-82/08, U.S. Fish and Wildlife Service, Washing-
ton, DC. 

90 Bibliography 



Gasolene, M. (1983). "The Ecology of San Francisco Bay Tidal Marshes: A 
Community Profile," FWS/OBS-83/23, U.S. Fish and Wildlife Service, 
Washington, DC. 

Livingston, R. J. (1984). "The Ecology of the Apalachicola Bay System: An 
Estuarine Profile," FWS/OBS-82/05, U.S. Fish and Wildlife Service, Wash-
ington, DC. 

Nixon, S. W. (1982). "The Ecology of New England High Salt Marshes: A 
Community Profile," FWS/OBS-81/55, U.S. Fish and Wildlife Service, 
Washington, DC. 

Odum, W. E., McIvor, C. C., and Smith, T. J., III. (1982). "The Ecology of the 
Mangroves of South Florida: A Community Profile," FWS/OBS-81/24, U.S. 
Fish and Wildlife Service, Washington, DC. 

Odum, W. E., Smith, T. J., III, Hoover, J. K., and McIvor, C. C. (1984). "The 
Ecology of Tidal Freshwater Marshes of the United States East Coast: A 
Community Profile," FWS/OBS-83/17, U.S. Fish and Wildlife Service, 
Washington, DC. 

Peterson, C. H., and Peterson, N. M. (1979). "The Ecology of Intertidal Flats 
of North Carolina: A Community Profile," FWS/OBS-79/39, U.S. Fish and 
Wildlife Service, Washington, DC. 

Phillips, R. C. (1984). "The Ecology of Eelgrass Meadows in the Pacific 
Northwest: A Community Profile," FWS/OBS-84/24, U.S. Fish and Wildlife 
Service, Washington, DC. 

Seliskar, D. M., and Gallagher, J. L. (1983). "The Ecology of Tidal Marshes of 
the Pacific Northwest Coast: A Community Profile," FWS/OBS-82/32, U.S. 
Fish and Wildlife Service, Washington, DC. 

Sharitz, R. R., and Gibbons, J. W. (1982). "The Ecology of Southeastern Shrub 
Bogs (Pocosins) and Carolina Bays: A Community Profile," FWS/OBS-
82/04, U.S. Fish and Wildlife Service, Washington, DC. 

Thayer, G. W., Kenworthy, W. J., and Fonseca, M. S. (1984). "The Ecology of 
Eelgrass Meadows of the Atlantic Coast: A Community Profile," FWS/OBS-
84/02, U.S. Fish and Wildlife Service, Washington, DC. 

U.S. Army Corps of Engineers. 	(1978). "Preliminary Guide to Wetlands of 
Peninsular Florida," Technical Report Y-78-2, U.S. Army Engineer Water-
ways Experiment Station, Vicksburg, MS. 

__________. (1978). "Preliminary Guide to Wetlands of Puerto Rico," Techni-
cal Report Y-78-3, U.S. Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

Bibliography	 91 



U.S. Army Corps of Engineers. 	(1978). "Preliminary Guide to Wetlands of the 
West Coast States," Technical Report Y-78-4, U.S. Army Engineer Water-
ways Experiment Station, Vicksburg, MS. 

__________. (1978). "Preliminary Guide to Wetlands of the Gulf Coastal 
Plain," Technical Report Y-78-5, U.S. Army Engineer Waterways Experi-
ment Station, Vicksburg, MS. 

__________. (1982). "Preliminary Guide to the Onsite Identification and 
Delineation of the Wetlands of the Interior United States," Technical Report 
Y-78-6, U.S. Army Engineer Waterways Experiment Station, Vicksburg, 
MS. 

Witlatch, R. B. (1982). "The Ecology of New England Tidal Flats: A Commu-
nity Profile," FWS/OBS-81/01, U.S. Fish and Wildlife Service, Washington, 
DC. 

Wharton, C. H., Kitchens, W. M., and Sipe, T. W. (1982). "The Ecology of 
Bottomland Hardwood Swamps of the Southeast: A Community Profile," 
FWS/OBS-81/37, U.S. Fish and Wildlife Service, Washington, DC. 

Zedler, J. B. (1984). "The Ecology of Southern California Coastal Salt 
Marshes: A Community Profile," FWS/OBS-81/54, U.S. Fish and Wildlife 
Service, Washington, DC. 

Zieman, J. C. (1982). "The Ecology of the Seagrasses of South Florida: A 
Community Profile," FWS/OBS-82/25, U.S. Fish and Wildlife Service, 
Washington, DC. 

92	 Bibliography 



Appendix A 
Glossary 

Active water table. A condition in which the zone of soil saturation fluctuates, 
resulting in periodic anaerobic soil conditions. Soils with an active water 
table often contain bright mottles and matrix chromas of 2 or less. 

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. 

Adventitious roots. Roots found on plant stems in positions where they nor-
mally do not occur. 

Aerenchymous tissue. A type of plant tissue in which cells are unusually large 
and arranged in a manner that results in air spaces in the plant organ. Such 
tissues are often referred to as spongy and usually provide increased 
buoyancy. 

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. 

Aquatic roots. Roots that develop on stems above the normal position occupied 
by roots in response to prolonged inundation. 

Aquic moisture regime. A mostly reducing soil moisture regime nearly free of 
dissolved oxygen due to saturation by ground water or its capillary fringe and 
occurring at periods when the soil temperature at 19.7 in. is greater than 
5 "C. 

Arched roots. Roots produced on plant stems in a position above the normal 
position of roots, which serve to brace the plant during and following periods 
of prolonged inundation. 
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Areal cover. A measure of dominance that defines the degree to which above-
ground portions of plants (not limited to those rooted in a sample plot) cover 
the ground surface. It is possible for the total areal cover in a community to 
exceed 100 percent because (a) most plant communities consist of two or 
more vegetative strata; (b) areal cover is estimated by vegetative layer; and 
(c) foliage within a single layer may overlap. 

Atypical situation. As used herein, this term refers to areas in which one or 
more parameters (vegetation, soil, and/or hydrology) have been sufficiently 
altered by recent human activities or natural events to preclude the presence 
of wetland indicators of the parameter. 

Backwater flooding. Situations in which the source of inundation is overbank 
flooding from a nearby stream. 

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 plot-
less 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. 

Bench mark. A fixed, more or less permanent reference point or object, the 
elevation of which is known. The U.S. Geological Survey (USGS) installs 
brass caps in bridge abutments or otherwise permanently sets bench marks at 
convenient locations nationwide. The elevations on these marks are refer-
enced to the National Geodetic Vertical Datum (NGVD), also commonly 
known as mean sea level (MSL). Locations of these bench marks on USGS 
quadrangle maps are shown as small triangles. However, the marks are 
sometimes destroyed by construction or vandalism. The existence of any 
bench mark should be field verified before planning work that relies on a 
particular reference point. The USGS and/or local state surveyor's office can 
provide information on the existence, exact location, and exact elevation of 
bench marks. 

Biennial. An event that occurs at 2-year intervals. 

Buried soil. A once-exposed soil now covered by an alluvial, loessal, or other 
deposit (including man-made). 

Canopy layer. The uppermost layer of vegetation in a plant community. In 
forested areas, mature trees comprise the canopy layer, while the tallest 
herbaceous species constitute the canopy layer in a marsh. 

Capillary fringe. A zone immediately above the water table (zero gauge pres-
sure) in which water is drawn upward from the water table by capillary 
action. 
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Chemical reduction. Any process by which one compound or ion acts as an 
electron donor. In such cases, the valence state of the electron donor is 
decreased. 

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

Comprehensive wetland determination. A type of wetland determination that is 
based on the strongest possible evidence, requiring the collection of quanti-
tative data. 

Concretion. A local concentration of chemical compounds (e.g., calcium car-
bonate, iron oxide) in the form of a grain or nodule of varying size, shape, 
hardness, and color. Concretions of significance in hydric soils are usually 
iron and/or manganese oxides occurring at or near the soil surface, which 
develop under conditions of prolonged soil saturation. 

Contour. An imaginary line of constant elevation on the ground surface. The 
corresponding line on a map is called a "contour line." 

Criteria.  Standards, rules, or tests on which a judgment or decision may be 
based. 

Deepwater aquatic habitat. Any open water area that has a mean annual water 
depth >6.6 ft, lacks soil, and/or is either unvegetated or supports only float-
ing or submersed macrophytes. 

Density. The number of individuals of a species per unit area. 

Detritus. Minute fragments of plant parts found on the soil surface. When 
fused together by algae or soil particles, this is an indicator that surface water 
was recently present. 

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

Dike.  A bank (usually earthen) constructed to control or confine water. 

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

Dominant species. As used herein, a plant species that exerts a controlling in-
fluence on or defines the character of a community. 

Drained. A condition in which ground or surface water has been reduced or 
eliminated from an area by artificial means. 
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Drift line.  An accumulation of debris along a contour (parallel to the water 
flow) that represents the height of an inundation event. 

Duration (inundation/soil saturation). The length of time during which water 
stands at or above the soil surface (inundation), or during which the soil is 
saturated. As used herein, duration refers to a period during the growing 
season. 

Ecological tolerance. The range of environmental conditions in which a plant 
species can grow. 

Emergent plant. A rooted herbaceous plant species that has parts extending 
above a water surface. 

Field capacity. The percentage of water remaining in a soil after it has been 
saturated and after free drainage is negligible. 

Fill material.  Any material placed in an area to increase surface elevation. 

Flooded. A condition in which the soil surface is temporarily covered with 
flowing water from any source, such as streams overflowing their banks, 
runoff from adjacent or surrounding slopes, inflow from high tides, or any 
combination of sources. 

Flora.  A list of all plant species that occur in an area. 

Frequency (inundation or soil saturation). The periodicity of coverage of an 
area by surface water or soil saturation. It is usually expressed as the num-
ber of years (e.g., 50 years) the soil is inundated or saturated at least once 
each year during part of the growing season per 100 years or as a l-, 2-, 5-
year, etc., inundation frequency. 

Frequency (vegetation). The distribution of individuals of a species in an area. 
It is quantitatively expressed as 

Number of samples containing species A × 100 
Total number of samples 

More than one species may have a frequency of 100 percent within the same 
area. 

Frequently flooded. A flooding class in which flooding is likely to occur often 
under normal weather conditions (more than 50-percent chance of flooding in 
any year or more than 50 times in 100 years). 

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

Ground water. That portion of the water below the ground surface that is under 
greater pressure than atmospheric pressure. 

Growing season. The portion of the year when soil temperatures at 19.7 in. 
below the soil surface are higher than biologic zero (5 "C) (U.S. Department 
of Agriculture�Soil Conservation Service 1985). For ease of determination 
this period can be approximated by the number of frost-free days 
(U.S Department of the Interior 1970). 

Habitat.  The environment occupied by individuals of a particular species, popu-
lation, or community. 

Headwater flooding. A situation in which an area becomes inundated directly 
by surface runoff from upland areas. 

Herb.  A nonwoody individual of a macrophytic species. In this manual, seed-
lings of woody plants (including vines) that are less than 3.2 ft in height are 
considered to be herbs. 

Herbaceous layer. Any vegetative stratum of a plant community that is com-
posed predominantly of herbs. 

Histic epipedon. An 8- to 16-in. soil layer at or near the surface that is saturated 
for 30 consecutive days or more during the growing season in most years and 
contains a minimum of 20 percent organic matter when no clay is present or 
a minimum of 30 percent organic matter when 60 percent or greater clay is 
present. 

Histosols. An order in soil taxonomy composed of organic soils that have or-
ganic soil materials in more than half of the upper 80 cm or that are of any 
thickness if directly overlying bedrock. 

Homogeneous vegetation. A situation in which the same plant species associa-
tion occurs throughout an area. 

Hue. A characteristic of color that denotes a color in relation to red, yellow, 
blue, etc; one of the three variables of color. Each color chart in the Munsell 
Color Book (Munsell Color 1975) consists of a specific hue. 

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 (U.S. Department of Agriculture�Soil 
Conservation Service 1985). Hydric soils that occur in areas having positive 
indicators of hydrophytic vegetation and wetland hydrology are wetland 
soils. 
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Hydric soil condition. A situation in which characteristics exist that are asso-
ciated with soil development under reducing conditions. 

Hydrologic regime. The sum total of water that occurs in an area on average 
during a given period. 

Hydrologic zone. An area that is inundated or has saturated soils within a speci-
fied range of frequency and duration of inundation and soil saturation. 

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

Hydrophyte. Any macrophyte that grows in water or on a substrate that is at 
least periodically deficient in oxygen as a result of excessive water content; 
plants typically found in wet habitats. 

Hydrophytic vegetation. The sum total of macrophytic plant life growing in 
water or on a substrate that is at least periodically deficient in oxygen as a 
result of excessive water content. When hydrophytic vegetation comprises a 
community where indicators of hydric soils and wetland hydrology also oc-
cur, the area has wetland vegetation. 

Hypertrophied lenticels. An exaggerated (oversized) pore on the surface of 
stems of woody plants through which gases are exchanged between the plant 
and the atmosphere. The enlarged lenticels serve as a mechanism for 
increasing oxygen to plant roots during periods of inundation and/or satu-
rated soils. 

Importance value. A quantitative term describing the relative influence of a 
plant species in a plant community, obtained by summing any combination 
of relative frequency, relative density, and relative dominance. 

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 describes the estimated 
probability of a plant species occurring in wetlands. 

Intercellular air space. A cavity between cells in plant tissues, resulting from 
variations in cell shape and configuration. Aerenchymous tissue (a morpho-
logical adaptation found in many hydrophytes) often has large intercellular 
air spaces. 

Inundation. A condition in which water from any source temporarily or perma-
nently covers a land surface. 

Levee. A natural or man-made feature of the landscape that restricts movement 
of water into or through an area. 
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Liana.  As used in this manual, a layer of vegetation in forested plant commu-
nities that consists of woody vines. The term may also be applied to a given 
species. 

Limit of biological activity. With reference to soils, the zone below which con-
ditions preclude normal growth of soil organisms. This term often is used to 
refer to the temperature (5 "C) in a soil below which metabolic processes of 
soil microorganisms, plant roots, and animals are negligible. 

Long duration (flooding). A flooding class in which the period of inundation for 
a single event ranges from 7 days to 1 month. 

Macrophyte. Any plant species that can be readily observed without the aid of 
optical magnification. This includes all vascular plant species and mosses 
(e.g., Sphagnum spp.), as well as large algae (e.g., Cara spp., kelp). 

Macrophytic. A term referring to a plant species that is a macrophyte. 

Major portion of the root zone. The portion of the soil profile in which more 
than 50 percent of plant roots occur. In wetlands, this usually constitutes the 
upper 12 in. of the profile. 

Man-induced wetland. Any area that develops wetland characteristics due to 
some activity (e.g., irrigation) of man. 

Mapping unit. As used in this manual, some common characteristic of soil, 
vegetation, and/or hydrology that can be shown at the scale of mapping for 
the defined purpose and objectives of a survey. 

Mean sea level. A datum, or "plane of zero elevation," established by averaging 
all stages of oceanic tides over a 19-year tidal cycle or "epoch." This plane 
is corrected for curvature of the earth and is the standard reference for eleva-
tions on the earth's surface. The correct term for mean sea level is the Na-
tional Geodetic Vertical Datum (NGVD). 

Mesophytic. Any plant species growing where soil moisture and aeration condi-
tions lie between extremes. These species are typically found in habitats 
with average moisture conditions, neither very dry nor very wet. 

Metabolic processes. The complex of internal chemical reactions associated 
with life-sustaining functions of an organism. 

Method. A particular procedure or set of procedures to be followed. 

Mineral soil.  A soil consisting predominantly of, and having its properties de-
termined predominantly by, mineral matter usually containing less than 20 
percent organic matter. 
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Morphological adaptation. A feature of structure and form that aids in fitting a 
species to its particular environment (e.g., buttressed base, adventitious 
roots, aerenchymous tissue). 

Mottles. Spots or blotches of different color or shades of color interspersed 
within the dominant color in a soil layer, usually resulting from the presence 
of periodic reducing soil conditions. 

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

Multitrunk.  A situation in which a single individual of a woody plant species 
has several stems. 

Nonhydric soil. A soil that has developed under predominantly aerobic soil 
conditions. These soils normally support mesophytic or xerophytic species. 

Nonwetland. Any area that has sufficiently dry conditions that indicators of 
hydrophytic vegetation, hydric soils, and/or wetland hydrology are lacking. 
As used in this manual, any area that is neither a wetland, a deepwater aqua-
tic habitat, nor other special aquatic site. 

Organic pan. A layer usually occurring at 12 to 30 in. below the soil surface in 
coarse-textured soils, in which organic matter and aluminum (with or without 
iron) accumulate at the point where the top of the water table most often 
occurs. Cementing of the organic matter slightly reduces permeability of this 
layer. 

Organic soil. A soil is classified as an organic soil when 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. 

Overbank flooding. Any situation in which inundation occurs as a result of the 
water level of a stream rising above bank level. 

Oxidation-reduction process. A complex of biochemical reactions in soil that 
influences the valence state of component elements and their ions. Pro-
longed soil saturation during the growing season elicits anaerobic conditions 
that shift the overall process to a reducing condition. 

Oxygen pathway. The sequence of cells, intercellular spaces, tissues, and or-
gans, through which molecular oxygen is transported in plants. Plant species 
having pathways for oxygen transport to the root system are often adapted for 
life in saturated soils. 
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Parameter. A characteristic component of a unit that can be defined. Vegeta-
tion, soil, and hydrology are three parameters that may be used to define wet-
lands. 

Parent material. The unconsolidated and more or less weathered mineral or 
organic matter from which a soil profile develops. 

Ped. A unit of soil structure (e.g., aggregate, crumb, prism, block, or granule) 
formed by natural processes. 

Peraquic moisture regime. A soil condition in which a reducing environment 
always occurs due to the presence of ground water at or near the soil surface. 

Periodically. Used herein to define detectable regular or irregular saturated soil 
conditions or inundation, resulting from ponding of ground water, precipi-
tation, overland flow, stream flooding, or tidal influences that occur(s) with 
hours, days, weeks, months, or even years between events. 

Permeability. A soil characteristic that enables water or air to move through the 
profile, measured as the number of inches per hour that water moves down-
ward through the saturated soil. The rate at which water moves through the 
least permeable layer governs soil permeability. 

Physiognomy. A term used to describe a plant community based on the growth 
habit (e.g., trees, herbs, lianas) of the dominant species. 

Physiological adaptation. A feature of the basic physical and chemical activi-
ties that occurs in cells and tissues of a species, which results in it being 
better fitted to its environment (e.g., ability to absorb nutrients under low 
oxygen tensions). 

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

Plant cover. See areal cover. 

Pneumatophore. Modified roots that may function as a respiratory organ in 
species subjected to frequent inundation or soil saturation (e.g., cypress 
knees). 

Ponded. A condition in which water stands in a closed depression. Water may 
be removed only by percolation, evaporation, and/or transpiration. 

Poorly drained. Soils that commonly are wet at or near the surface during a 
sufficient part of the year that field crops cannot be grown under natural con-
ditions. Poorly drained conditions are caused by a saturated zone, a layer 
with low hydraulic conductivity, seepage, or a combination of these 
conditions. 
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Population. A group of individuals of the same species that occurs in a given 
area. 

Positive wetland indicator. Any evidence of the presence of hydrophytic vege-
tation, hydric soil, and/or wetland hydrology in an area. 

Prevalent vegetation. The plant community or communities that occur in an 
area during a given period. The prevalent vegetation is characterized by the 
dominant macrophytic species that comprise the plant community. 

Quantitative. A precise measurement or determination expressed numerically. 

Range. As used herein, the geographical area in which a plant species is known 
to occur. 

Redox potential. A measure of the tendency of a system to donate or accept 
electrons, which is governed by the nature and proportions of the oxidizing 
and reducing substances contained in the system. 

Reducing environment. An environment conducive to the removal of oxygen 
and chemical reduction of ions in the soils. 

Relative density. A quantitative descriptor, expressed as a percent, of the rela-
tive number of individuals of a species in an area; it is calculated by 

Number of individuals of species A × 100 
Total number of individuals of all species 

Relative dominance. A quantitative descriptor, expressed as a percent, of the 
relative size or cover of individuals of a species in an area; it is calculated by 

Amount 1 of species A 
× 100 

Total amount of all species 

Relative frequency. A quantitative descriptor, expressed as a percent, of the 
relative distribution of individuals of a species in an area; it is calculated by 

Frequency of species A 
× 100 

Total frequency of all species 

Relief. The change in elevation of a land surface between two points; collec-
tively, the configuration of the earth's surface, including such features as hills 
and valleys. 

1 The "amount" of a species may be based on percent areal cover, basal area, or height. 
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Reproductive adaptation. A feature of the reproductive mechanism of a species 
that results in it being better fitted to its environment (e.g., ability for seed 
germination under water). 

Respiration. The sum total of metabolic processes associated with conversion 
of stored (chemical) energy into kinetic (physical) energy for use by an or-
ganism. 

Rhizosphere. The zone of soil in which interactions between living plant roots 
and microorganisms occur. 

Root zone. The portion of a soil profile in which plant roots occur. 

Routine wetland determination. A type of wetland determination in which of-
fice data and/or relatively simple, rapidly applied onsite methods are 
employed to determine whether or not an area is a wetland. Most wetland 
determinations are of this type, which usually does not require collection of 
quantitative data. 

Sample plot. An area of land used for measuring or observing existing 
conditions. 

Sapling/shrub. A layer of vegetation composed of woody plants <3.0 in. in 
diameter at breast height but greater than 3.2 ft in height, exclusive of woody 
vines. 

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. 

Soil.  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 acting upon parent material, as 
conditioned by relief over time. 

Soil horizon. A layer of soil or soil material approximately parallel to the land 
surface and differing from adjacent genetically related layers in physical, 
chemical, and biological properties or characteristics (e.g., color, structure, 
texture, etc.). 

Soil matrix. The portion of a 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. 

Soil permeability. The ease with which gases, liquids, or plant roots penetrate 
or pass through a layer of soil. 

Soil phase. A subdivision of a soil series having features (e.g., slope, surface 
texture, and stoniness) that affect the use and management of the soil, but 
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which do not vary sufficiently to differentiate it as a separate series. These 
are usually the basic mapping units on detailed soil maps produced by the 
Soil Conservation Service. 

Soil pore. An area within soil occupied by either air or water, resulting from the 
arrangement of individual soil particles or peds. 

Soil profile. A vertical section of a soil through all its horizons and extending 
into the parent material. 

Soil series. A group of soils having horizons similar in differentiating charac-
teristics and arrangement in the soil profile, except for texture of the surface 
horizon. 

Soil structure. The combination or arrangement of primary soil particles into 
secondary particles, units, or peds. 

Soil surface. The upper limits of the soil profile. For mineral soils, this is the 
upper limit of the highest (Al) mineral horizon. For organic soils, it is the 
upper limit of undecomposed, dead organic matter. 

Soil texture. The relative proportions of the various sizes of particles in a soil. 

Somewhat poorly drained. Soils that are wet near enough to the surface or long 
enough that planting or harvesting operations or crop growth is markedly 
restricted unless artificial drainage is provided. Somewhat poorly drained 
soils commonly have a layer with low hydraulic conductivity, wet conditions 
high in the profile, additions of water through seepage, or a combination of 
these conditions. 

Stilted roots. Aerial roots arising from stems (e.g., trunk and branches), presum-
ably providing plant support (e.g., Rhizophora mangle). 

Stooling. A form of asexual reproduction in which new shoots are produced at 
the base of senescing stems, often resulting in a multitrunk growth habit. 

Stratigraphy. Features of geology dealing with the origin, composition, distri-
bution, and succession of geologic strata (layers). 

Substrate. The base or substance on which an attached species is growing. 

Surface water. Water present above the substrate or soil surface. 

Tidal.  A situation in which the water level periodically fluctuates due to the 
action of lunar and solar forces upon the rotating earth. 

Topography. The configuration of a surface, including its relief and the position 
of its natural and man-made features. 
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Transect. As used herein, a line on the ground along which observations are 
made at some interval. 

Transition zone. The area in which a change from wetlands to nonwetlands 
occurs. The transition zone may be narrow or broad. 

Transpiration. The process in plants by which water vapor is released into the 
gaseous environment, primarily through stomata. 

Tree. A woody plant >3.0 in. in diameter at breast height, regardless of height 
(exclusive of woody vines). 

Typical. That which normally, usually, or commonly occurs. 

Typically adapted. A term that refers to a species being normally or commonly 
suited to a given set of environmental conditions, due to some feature of its 
morphology, physiology, or reproduction. 

Unconsolidated parent material. Material from which a soil develops, usually 
formed by weathering of rock or placement in an area by natural forces (e.g., 
water, wind, or gravity). 

Under normal circumstances. As used in the definition of wetlands, this term 
refers to situations in which the vegetation has not been substantially altered 
by man's activities. 

Uniform vegetation. As used herein, a situation in which the same group of 
dominant species generally occurs throughout a given area. 

Upland. As used herein, any area that does not qualify as a wetland because the 
associated hydrologic regime is not sufficiently wet to elicit development of 
vegetation, soils, and/or hydrologic characteristics associated with wetlands. 
Such areas occurring within floodplains are more appropriately termed 
nonwetlands. 

Value (soil color). The relative lightness or intensity of color, approximately a 
function of the square root of the total amount of light reflected from a sur-
face; one of the three variables of color. 

Vegetation. The sum total of macrophytes that occupy a given area. 

Vegetation layer. A subunit of a plant community in which all component spe-
cies exhibit the same growth form (e.g., trees, saplings/shrubs, herbs). 

Very long duration (flooding). A duration class in which the length of a single 
inundation event is greater than 1 month. 
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Very poorly drained. Soils that are wet to the surface most of the time. These 
soils are wet enough to prevent the growth of important crops (except rice) 
unless artificially drained. 

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

Water table. The upper surface of ground water or that level below which the 
soil is saturated with water. It is at least 6 in. thick and persists in the soil 
for more than a few weeks. 

Wetlands. Those areas that are inundated or saturated by surface or ground 
water at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions. Wetlands generally include swamps, 
marshes, bogs, and similar areas. 

Wetland boundary. The point on the ground at which a shift from wetlands to 
nonwetlands or aquatic habitats occurs. These boundaries usually follow 
contours. 

Wetland determination. The process or procedure by which an area is adjudged 
a wetland or nonwetland. 

Wetland hydrology. The sum total of wetness characteristics in areas that are 
inundated or have saturated soils for a sufficient duration to support hydro-
phytic vegetation. 

Wetland plant association. Any grouping of plant species that recurs wherever 
certain wetland conditions occur. 

Wetland soil. A soil that has characteristics developed in a reducing atmos-
phere, which exists when periods of prolonged soil saturation result in anaer-
obic conditions. Hydric soils that are sufficiently wet to support hydrophytic 
vegetation are wetland soils. 

Wetland vegetation. The sum total of macrophytic plant life that occurs in areas 
where the frequency and duration of inundation or soil saturation produce 
permanently or periodically saturated soils of sufficient duration to exert a 
controlling influence on the plant species present. As used herein, hydro-
phytic vegetation occurring in areas that also have hydric soils and wetland 
hydrology may be properly referred to as wetland vegetation. 

Woody vine. See liana. 

Xerophytic. A plant species that is typically adapted for life in conditions where 
a lack of water is a limiting factor for growth and/or reproduction. These 
species are capable of growth in extremely dry conditions as a result of mor-
phological, physiological, and/or reproductive adaptations. 
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Appendix B 
Blank and Example Data Forms 

USER NOTES:  The following field data form ("Data Form, Routine 
Wetland Determination, 1987 COE Wetlands Delineation Manual") dated 
3/92 is the HQUSACE-approved replacement for Data Form 1 given in 
the 1987 Manual.  (HQUSACE, 6 Mar 92) 
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DATA FORM
 
ROUTINE WETLAND DETERMINATION
 
(1987 COE Wetlands Delineation Manual) 

Project/Site: ____________________________________________   
Applicant/Owner:  _______________________________________ 
Investigator:  ___________________________________________ 

Date:  ________________ 
County: _______________ 
State:  _______________ 

Do Normal Circumstances exist on the site?  Yes    No 
Is the site significantly disturbed (Atypical Situation)?  Yes    No 
Is the area a potential Problem Area?  Yes    No 
    (If needed, explain on reverse.) 

Community ID: _________ 
Transect ID:  _________ 
Plot ID:  _________

VEGETATION
 

Dominant Plant Species   Stratum   Indicator 

1._______________________________  _________ _________

2._______________________________  _________ _________ 

3._______________________________  _________ _________ 

4._______________________________  _________ _________ 

5._______________________________  _________ _________ 

6._______________________________  _________ _________ 

7._______________________________  _________ _________ 

8._______________________________  _________ _________ 

Dominant Plant Species   Stratum   Indicator 

 9.______________________________  _________ _________ 

10._____________________________  _________ __________ 

11._____________________________  _________ __________ 

12._____________________________  _________ __________ 

13._____________________________  _________ __________ 

14._____________________________  _________ __________ 

15._____________________________  _________ __________ 

16._____________________________  _________ ______ ___ 

Percent of Dominant Species that are OBL, FACW or FAC
  (excluding FAC-). ________________________________________________ 

Remarks: 

HYDROLOGY
 

___ Recorded Data (Describe in Remarks): 
___ Stream, Lake, or Tide Gauge
___ Aerial Photographs 
___ Other 

___ No Recorded Data Available 

Field Observations:

   Depth of Surface Water: ____________(in.)

   Depth to Free Water in Pit: ____________(in.)

   Depth to Saturated Soil: ____________(in.) 

Wetland Hydrology Indicators: 
     Primary Indicators: 

___ Inundated 
___ Saturated in Upper 12 Inches 
___ Water Marks 
___ Drift Lines 
___ Sediment Deposits 
___ Drainage Patterns in Wetlands

     Secondary Indicators (2 or more required): 
___ Oxidized Root Channels in Upper 12 Inches 
___ Water-Stained Leaves 
___ Local Soil Survey Data 
___ FAC-Neutral Test 
___ Other (Explain in Remarks) 

Remarks: 
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SOILS
 

Map Unit Name 
(Series and Phase): ____________________________________________________  Drainage Class:  ________________

     Field Observations 
Taxonomy (Subgroup): _________________________________________________  Confirm Mapped Type?  Yes    No 

Profile Description: 
Depth                           Matrix Color                 Mottle Colors                    Mottle Abundance/           Texture, Concretions, 
(inches)       Horizon     (Munsell Moist)     (Munsell Moist)     Size/Contrast      Structure, etc. 
_________ _________ ________________ __________________ ___________________ ___________________________ 

_________ _________ ________________ __________________ ___________________ ___________________________ 

_________ _________ ________________ __________________ ___________________ ___________________________ 

_________ _________ ________________ __________________ ___________________ ___________________________ 

_________ _________ ________________ __________________ ___________________ ___________________________ 

_________ _________ ________________ __________________ ___________________ ___________________________ 

Hydric Soil Indicators: 

___ Histosol ___ Concretions 
___ Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils 
___ Sulfidic Odor ___ Organic Streaking in Sandy Soils 
___ Aquic Moisture Regime ___ Listed on Local Hydric Soils List 
___ Reducing Conditions ___ Listed on National Hydric Soils List 
___ Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks) 

Remarks: 

WETLAND DETERMINATION
 

Hydrophytic Vegetation Present? Yes    No   (Circle)                                                                         (Circle) 
Wetland Hydrology Present? Yes    No 
Hydric Soils Present? Yes    No Is this Sampling Point Within a Wetland?  Yes    No 

Remarks: 

Approved by HQUSACE 3/92 
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DATA FORM 1 

WETLAND DETERMINATION 

Applicant Application Project 
Name: ____________________ ___ Number: ____________ ___ Name: ______________ __ 

State: ___________ County: ___________ Legal Description: Township: _____ Range: 

Date: Plot No.: ___________________ Section: ________________ ~ 

Vegetation [list the three dominant species in each vegetation layer (5 if 

only 1 or 2 layers)]. Indicate species with observed morphological or known 

physiological adaptations with an aster~sk. 

Indicator Indicator 
Species Status Species Status 

Trees Herbs 

1. 7. 

2. 8. 

3. 9. 

Saplings/shrubs Woody vines 

4. 10. 

5. 11. 

6. 12. 

% of species that are OBL, FACW, and/or FAG: Other indicators: ______ _ 

Hydrophytic vegetation: Yes No Basis: _________________________ __ 

Soil 

Series and phase: ____________________ _ On hydric soils list? Yes No 

Mottled: Yes ; No_____ Mottle color: __________ ; Matrix color: ________ _ 

Gleyed: Yes No Other indicators: __________________________________ _ 

H yd r.ic so i 1 s : Yes No Bas is : ------------------------------------------

Hydrology 

Inundated: Yes ; No __ _ Depth of standing water: ______________________ __ 

Saturated soils: Yes No Depth to saturated soil: ________________ _ 

Other indicators: __________________________________________________________________ __ 

Wetland hydrology: Yes No Basis: ______________________________ __ 

Atypical situation: Yes No 

Normal Circumstances? Yes No 

Wetland Dete~ination: Wetland ___________________ __ Nonwetland _______________ _ 

Comments: 

Determined by: ---------
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DATA FORM 2 

VEGETATION-COMPREHENSIVE DETERMINATION 

Applicant Name: Application No.: Project Name: __________ _ 

Location: Plot #: Date: Determined By: ____________ _ 

VECETATION LAYER 

TREES BASAL AREA 

TOTAL 
BASAL 
AREA RANK HERBS 

MIDPOINT OF 
% COVER CLASS RANK 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 10 

SAPLINGS/SHRUBS 
MIDPOINT OF 

HEIGHT CLASS 

T£1TAL 

HEIGHT 
CLASS RANK WOODY VINES 

NUMBER OF 
STEMS RANK 

1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 10 
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DATA FORM 3 

ATYPICAL SITUATIONS 

Applicant Application Project 
Name: ____________________ ___ Number: ______________ __ Name: ______________ __ 

Location: ________________ __ Plo~ Number: ______________ ___ Date: ______________ ___ 

A. VEGETATION: 
1. Type of Alteration: ______________________________________________________ __ 

2. Effec~ on Vegetation=------------------------------------------------------

3. Previous Vegetation=------------------------------------------------------

(A~tach documentaticn) 

4. Hydrophytic Vegeta~ion? Yes, _________________ No ______________ ___ 

B.~: 

1. Type of Alteration: __________________________________________________ _ 

2. Effect on Soils=-----------------------------------------------------------

3. Previous Soils=-----------------------------------------------------------
(A~~ach documentation) 

4. Hydric Soils? Yes ________________ ,No ______________ _ 

C. HYDROLOGY: 
1. Type of Altera~ion: ______________________________________________________ __ 

2. Effect on Hydrology: ________________________________________________ __ 

3. Previous Hydrology: ______________________________________________________ __ 

(Attach documentation) 

4 . We t 1 and Hydro 1 ogy? Yes ________________ No ______________ __ 
Characterized By: ________________________ __ 
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DATA FORM 1 

WETLAND DETERMINATION 

Applicant Application Project 
Name: John Doe Number: R-85-1421 Name: Zena Acricultural Land 

State: LA County: Choctaw Legal Description: Township:~Range:~ 

Date: Section: ___ _232 _____ _ 10/08/85 Plot No. : _ __;:1-~1'-------- 0

Vegetation [list the three dominant species in each vegetation layer (5 if.only 

1 or 2 layers)]. Indicate species with observed morphological or known phys

iological adaptations with an asterisk. 

Indicator Indicator 
Species Status Species Status 

Trees Herbs 

1. Quercus lyrata OBL 7. Polygonum hydropiperoides OBL 

2. Carya aquatioa DBL 8. Boehmeria cylindriea FACW+ 

3. Gleditsia aquatica DBL 9. Brunniehia cirrhosa 

Saplings/shurbs Woody vines 

4. Forestiera aauminata OBL 10. Toxicodendron radicans FAC 

5. Planera aquatica DBL 11. 

6. 12. 

% of species that are OBL, FACW, and/or FAC: 1007. Other indicators: __ _c:: __ 
Hydrophytic vegetation: Yes X No Basis: 50% of dominants are OBL, 

FACW, and/or FAC on plant 

list. 

Soil 

Series and phase:Sharkey, frequently flooded On hydric soils list~ Yes_!; No __ 

Mottled: Yes X ; No __ _ Mottle color:5YR4/6 Matrix color: 10YR4/l 

Gleyed: Yes No X • Other indicator~=-------------------
Hydric soils: Yes X No Basis: On hydric soil list and matrix color 

Hydrology 

Inundated: Yes ___ ; No __ X_ 

Saturated soils: Yes X ; No __ _ Depth to saturated soil: 6'' 

Other indicators: ____ cD~r~i!f!r~l"icn"''''-a'"n~d-'""'"dci~mo•~n~r_!d~•1P"""'C'c'~''-EE''''"'"'"n"r'-oen"-!'''!'"'"''----
Wetland hydrology: Yes_X __ , No Basis: Saturated soils 

Atypical situation: Yes No X 

Normal Circumstances?: Yes X No 

Wetland Determination: Wetland __________ "Xc_ ________ ; Nonwetland ________________ ___ 

Comments: No rain reported from area in previous two weeks. 

Determined by: Zelda Schmell (Signed) 
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DATA FORM 2 

VEGETATION-COMPREHENSIVE DETERMINATION 

Applicant Name: John Doe Application No.: R-85-1421 Project Name:Zena Agricultural Land 

Location: LA (Choctaw Parish) Plot #: 1-l Date: 10{08/85 Determined By: Zelda Schmell 

VEGETATION LAYER 

TOTAL 
BASAL AREA 

BASAL MIDPOINT OF 2TREES ( in ) AREA RANK HERBS % COVER CLASS RANK 

Quercus lyrat.a 465 1 • 14 5 1 Boehmeria cylindrica 37.5 2 

2 (,luereus Z,lJrata 680 2 PoZygonum hydropiperoides 62.5 1 

3 Carya aquatica 85 243 3 3 Brunniehia ovata 37.5 3 

4 Carya aquatica 120 4 Gled1'.ts1~a aquatica (seedling) 2. 5 

5 Carya aquatica 38 5 Eelipta alba 2.5 

6 Cleditsia aquatica 235 253 2 6 

7 Cleditsia aquatica 18 7 

8 Diospyro.<; virginiana 46 46 8 

9 9 

10 10 

MIDPOINT 
OF TOTAL 

HEIGHT HEIGHT NUMBER OF 
SAPLINGS/SHRUBS CLASS CLASS RANK WOODY VINES STEMS RANK 

1 For•est·iera acwnhwta 4. 5 13. () Toxicodendron radieans 35 

2 Foreotiera acuminata 4. 5 2 (only woody vine present) 

3 Forestiera acuminata 1.5 3 

4 Forestiera aeuminata 2. 5 4 

5 Planera aquatica 4.5 8.0 2 5 

6 Planera aquatica 3.5 6 

7 Carya aquatiea 1.5 1.5 7 

8 8 

9 9 

10 10 
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DATA FORM 3 

ATYPICAL SITUATIONS 

Applicant Application Project 
~arne: Wetland Developers, Inc. Number: R-RS-12 ~arne: Big Canal 

Location: Joshua Co., MT Plot Number:--''~---~ Date : --'l-'0"/-'0"8"/08c5'------
A. VEGETATION: 

1. Type of Alteration: Vegetation totally removed or covered by place

ment of fill from canal (1984) 

2. Effect on Vegetation : __ N,oen~''--"rce0m"-"acicn""i"n"---------------------

3. Previous Vegetation: Carex neb!'aseens1:s - Junaus e.ffusus freshwater 

(Attach documentation) marsh (based on contiguous plant communities 

and aerial photography predating fill) 

4. Hydrophytic Vegetation? Yes. ____ 0x~ ____ No. _________ _ 

B. SOILS: 

1. Type of Alteration: Original soil covered by 4 feet of fill 

material excavated from canal 

2 . E f f e c t on So il s : ___ o><!r-'i•&cien""''"-"",ociclc_beu":c;ri"'"d'-'iono..."l2908e4,__ __________ _ 

3. Previous Soils : ___ cO'"-'r"i"g~i~nc•cl'-="coci"'l-''Cxoa,mcicnc•"d-'a'-"'-'lCO'-"i"n"c0heoe0a'--b"'e"lcocw=.. ____ _ 

(Attach documentation) _ _,ocrciO!Og2ien~a"'l'-'a'o'-'i-'l_a"-"uercfcaO>cc•c·'---'SOoci"-'l--'g"l'-'eCve•cd"-.c(cc~n"-'l"ocrc.__ 

notation SY2/0) 

4. Hydric Soils? Yes, ____ __.x.,_ ___ No> _________ _ 

C. HYDROLOGY: 

l. Type of Alteration: 4 feet of fill material placed on original 

surface 

2. Effect on Hydrology: Area no longer is inundated 

3. Previous Hydrology:Examination of color IR photography taken on 6/S/84 

(Attach documentation) showed the area to be inundated. Gaging 

station data from gage 2 miles upstream 

indicated the area has been inundated for as 

much as J months of the growing season 

during 8 of the past 12 years 

4. Wetland Hydrology? Yes ___ ~X~ _____ No ___ ,--_____ _ 

Characterized By: Joe Zook 
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Appendix C
 
Vegetation
 

1. This appendix contains three sections. Section 1 is a subset of the re-
gional list of plants that occur in wetlands, but includes only those species hav-
ing an indicator status of OBL, FACW, or FAC. Section 2 is a list of plants that 
commonly occur in wetlands of a given region. Since many geographic areas of 
Section 404 responsibility include portions of two or more plant list regions, 
users will often need more than one regional list; thus, Sections 1 and 2 will be 
published separately from the remainder of the manual. Users will be furnished 
all appropriate regional lists. 

USER NOTES:  CE-supplied plant lists are obsolete and have been su-
perseded by the May 1988 version of the "National List of Plant Species 
that Occur in Wetlands" published by the U.S. Fish and Wildlife Service 
and available on the World Wide Web.  (HQUSACE, 27 Aug 91) 

2. Section 3, which is presented herein, describes morphological, physio-
logical, and reproductive adaptations that can be observed or are known to occur 
in plant species that are typically adapted for life in anaerobic soil conditions. 

Section 3 - Morphological, Physiological, and 
Reproductive Adaptations of Plant Species for 
Occurrence in Areas Hav ing Anaerobic Soil 
Conditions 

Morpholo gical adaptations 

3. Many plant species have morphological adaptations for occurrence in 
wetlands. These structural modifications most often provide the plant with 
increased buoyancy or support. In some cases (e.g., adventitious roots), the 
adaptation may facilitate the uptake of nutrients and/or gases (particularly oxy-
gen). However, not all species occurring in areas having anaerobic soil condi-
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tions exhibit morphological adaptations for such conditions. The following is a 
list of morphological adaptations that a species occurring in areas having anaer-
obic soil conditions may possess (a partial list of species with such adaptations 
is presented in Table Cl): 
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Table C1 
Partial List of Species with Known Morphological Adaptations for 
Occurrence in Wetlands 1 

Species Common Name Adaptation 

Acer negundo Box elder Adventitious roots 

Acer rubrum Red maple Hypertrophied lenticels 

Acer saccharinum Silver maple Hypertrophied lenticels; adventitious roots 
(juvenile plants) 

Alisma spp. Water plantain Polymorphic leaves 

Alternanthera philoxeroides Alligatorweed Adventitious roots; inflated, floating stems 

Avicennia nitida Black mangrove Pneumatophores; hypertrophied lenticels 

Brasenia schreberi Watershield Inflated, floating leaves 

Caladium mariscoides Twig rush Inflated stems 

Cyperus spp. (most species) Flat sedge Inflated stems and leaves 

Eleocharis spp. (most species) Spikerush Inflated stems and leaves 

Forestiera accuminata Swamp privet Multi-trunk, stooling 

Fraxinus pennsylvanica Green ash Buttressed trunks; adventitious roots 

Gleditsia aquatica Water locust Hypertrophied lenticels 

Juncus spp. Rush Inflated stems and leaves 

Limnobium spongia Frogbit Inflated, floating leaves 

Ludwigia spp. Waterprimrose Adventitious roots; inflated floating stems 

Menyanthes trifoliata Buckbean Inflated stems (rhizome) 

Myrica gale Sweetgale Hypertrophied lenticels 

Nelumbo spp. Lotus Floating leaves 

Nuphar spp. Cowlily Floating leaves 

Nymphaea spp. Waterlily Floating leaves 

Nyssa aquatica Water tupelo Buttressed trunks; pneumatophores; adven-
titious roots 

Nyssa ogechee Ogechee tupelo Buttressed trunks; multi-trunk; stooling 

Nyssa sylvatica var. biflora Swamp blackgum Buttressed trunks 

Platanus occidentalis Sycamore Adventitious roots 

Populus deltoides Cottonwood Adventitious roots 

Quercus laurifolia Laurel oak Shallow root system 

Quercus palustris Pin oak Adventitious roots 

Rhizophora mangle Red mangrove Pneumatophores 

Sagittaria spp. Arrowhead Polymorphic leaves 

Salix spp. Willow Hypertrophied lenticels; adventitious roots; 
oxygen pathway to roots 

Scirpus spp. Bulrush Inflated stems and leaves 

Spartina alterniflora Smooth cordgrass Oxygen pathway to roots 

Taxodium distichum Bald cypress Buttressed trunks; pneumatophores

 Many other species exhibit one or more morphological adaptations for occurrence in wetlands.  How-1 

ever, not all individuals of a species will exhibit these adaptations under field conditions, and individ-
uals occurring in uplands characteristically may not exhibit them. 
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a. Buttressed tree trunks. Tree species (e.g., Taxodium distichum) may 
develop enlarged trunks (Figure Cl) in response to frequent inundation. 
This adaptation is a strong indicator of hydrophytic vegetation in non-
tropical forested areas. 

b. Pneumatophores. These modified roots may serve as respiratory organs 
in species subjected to frequent inundation or soil saturation. Cypress 
knees (Figure C2) are a classic example, but other species (e.g., Nyssa 
aquatica, Rhizophora mangle) may also develop pneumatophores. 

Figure C1. Buttressed tree truck (bald cypress) Figure C2. Pneumatophores (bald cypress) 

c.	 Adventitious roots. Sometimes referred to as "water roots," adventitious 
roots occur on plant stems in positions where roots normally are not 
found. Small fibrous roots protruding from the base of trees (e.g., Salix 
nigra) or roots on stems of herbaceous plants and tree seedlings in posi-
tions immediately above the soil surface (e.g., Ludwigia spp.) occur in 
response to inundation or soil saturation (Figure C3). These usually 
develop during periods of sufficiently prolonged soil saturation to destroy 
most of the root system. CAUTION: Not all adventitious roots develop 
as a result of inundation or soil saturation. For example, aerial roots 
on woody vines are not normally produced as a response to inundation 

or soil saturation. 

d.	 Shallow root systems. When 
soils are inundated or saturated 
for long periods during the 
growing season, anaerobic condi-
tions develop in the zone of root 
growth. Most species with deep 
root systems cannot survive in 
such conditions. Most species 
capable of growth during periods 
when soils are oxygenated only 
near the surface have shallow root 
systems. In forested wetlands,Figure C3. Adventitious roots 
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windthrown trees (Figure C4) 
are often indicative of shallow 
root systems. 

e.	 Inflated leaves, stems, or roots. 
Many hydrophytic species, par-
ticularly herbs (e.g., Limnobium 
spongia, Ludwigia spp.) have 
or develop spongy (aerenchy-
mous) tissues in leaves, stems, 
and/or roots that provide buo-
yancy or support and serve as a 
reservoir or passageway for 
oxygen needed for metabolic 
processes. An example of in-
flated leaves is shown in Figure 
C5. 

f.	 Polymorphic leaves. Some 
herbaceous species produce 
different types of leaves, 
depending on the water level at 
the time of leaf formation. For 
example, Alisma spp. produce 
strap-shaped leaves when totally 
submerged, but produce 
broader, floating leaves when 
plants are emergent. CAUTION: 
Many upland species also pro-
duce polymorphic leaves. 

g.	 Floating leaves. Some species 
(e.g., Nymphaea spp.) produce 
leaves that are uniquely adapted 
for floating on a water surface 
(Figure C6). These leaves have 
stomata primarily on the upper 
surface and a thick waxy cuticle 
that restricts water penetration. 
The presence of species with 
floating leaves is strongly 
indicative of hydrophytic vege-
tation. 

h.	 Floating stems. A number of 
species (e.g., Alternanthera 
philoxeroides) produce matted 
stems that have large internal air 
spaces when occurring in inun-

Figure C4. Wind-thrown tree with shallow root 
system 

Figure C5. Inflated leaves 

Figure C6. Floating leaves 
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Figure C7. Multitrunk plant 

dated areas. Such species root in shallow water and grow across the 
water surface into deeper areas. Species with floating stems often pro-
duce adventitious roots at leaf nodes. 

i.	 Hypertrophied lenticels. Some plant species (e.g., Gleditsia aquatica) 
produce enlarged lenticels on the stem in response to prolonged inun-
dation or soil saturation. These are thought to increase oxygen uptake 
through the stem during such periods. 

k.	 Multitrunks or stooling. 
Some woody hydrophytes 
characteristically produce 
several trunks of different 
ages (Figure C7) or produce 
new stems arising from the 
base of a senescing individual 
(e.g., Forestiera acuminata, 
Nyssa ogechee) in response to 
inundation. 

l.	 Oxygen pathway to roots. 
Some species (e.g., Spartina 
alterniflora) have a special-
ized cellular arrangement that 
facilitates diffusion of gas-
eous oxygen from leaves and 
stems to the root system. 

Physiological adaptations 

4. Most, if not all, hydrophytic species are thought to possess physiological 
adaptations for occurrence in areas that have prolonged periods of anaerobic soil 
conditions. However, relatively few species have actually been proven to pos-
sess such adaptations, primarily due to the limited research that has been con-
ducted. Nevertheless, several types of physiological adaptations known to oc-
cur in hydrophytic species are discussed below, and a list of species having one 
or more of these adaptations is presented in Table C2. NOTE: Since it is 
impossible to detect these adaptations in the field, use of this indicator will be 
limited to observing the species in the field and checking the list in Table C2 to 
determine whether the species is known to have a physiological adaptation for 
occurrence in areas having anaerobic soil conditions. 
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Table C2 
Species Exhibiting Physiological Adaptations for Occurrence in 
Wetlands 

Species Physiological Adaptation 

Alnus incana Increased levels of nitrate reductase; malate accumulation 

Alnus rubra Increased levels of nitrate reductase 

Baccharis viminea Ability for root growth in low oxygen tensions 

Betula pubescens Oxidizes the rhizosphere; malate accumulation 

Carex arenaria Malate accumulation 

Carex flacca Absence of ADH activity 

Carex lasiocarpa Malate accumulation 

Deschampsia cespitosa Absence of ADH activity 

Filipendula ulmaria Absence of ADH activity 

Fraxinus pennsylvanica Oxidizes the rhizosphere 

Glyceria maxima Malate accumulation; absence of ADH activity 

Juncus effusus Ability for root growth in low oxygen tensions; absence of ADH 
activity 

Larix laricina Slight increases in metabolic rates; increased levels of nitrate 
reductase 

Lobelia dortmanna Oxidizes the rhizosphere 

Lythrum salicaria Absence of ADH activity 

Molinia caerulea Oxidizes the rhizosphere 

Myrica gale Oxidizes the rhizosphere 

Nuphar lutea Organic acid production 

Nyssa aquatica Oxidizes the rhizosphere 

Nyssa sylvatica var. biflora Oxidizes the rhizosphere; malate accumulation 

Phalaris arundinacea Absence of ADH activity; ability for root growth in low oxygen 
tensions 

Phragmites australis Malate accumulation 

Pinus contorta Slight increases in metabolic rates; increased levels of nitrate 
reductase 

Polygonum amphibium Absence of ADH activity 

Potentilla anserina Absence of ADH activity; ability for root growth in low oxygen 
tensions 

Ranunculus flammula Malate accumulation; absence of ADH activity 

Salix cinerea Malate accumulation 

Salix fragilis Oxidizes the rhizosphere 

Salix lasiolepis Ability for root growth in low oxygen tensions 

Scirpus maritimus Ability for root growth in low oxygen tensions 

Senecio vulgaris Slight increases in metabolic rates 

Spartina alterniflora Oxidizes the rhizosphere 

Trifolia subterraneum Low ADH activity 

Typha angustifolia Ability for root growth in low oxygen tensions 
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a. Accumulation of malate. Malate, a nontoxic metabolite, accumulates in 

roots of many hydrophytic species (e.g., Glyceria maxima, Nyssa 
sylvatica var. biflora). Nonwetland species concentrate ethanol, a toxic 
by-product of anaerobic respiration, when growing in anaerobic soil con-
ditions. Under such conditions, many hydrophytic species produce high 
concentrations of malate and unchanged concentrations of ethanol, 
thereby avoiding accumulation of toxic materials. Thus, species having 
the ability to concentrate malate instead of ethanol in the root system 
under anaerobic soil conditions are adapted for life in such conditions, 
while species that concentrate ethanol are poorly adapted for life in anaer-
obic soil conditions. 

b. Increased levels of nitrate reductase. Nitrate reductase is an enzyme 
involved in conversion of nitrate nitrogen to nitrite nitrogen, an intermedi-
ate step in ammonium production. Ammonium ions can accept electrons 
as a replacement for gaseous oxygen in some species, thereby allowing 
continued functioning of metabolic processes under low soil oxygen 
conditions. Species that produce high levels of nitrate reductase (e.g., 
Larix laricina) are adapted for life in anaerobic soil conditions. 

c. Slight increases in metabolic rates. Anaerobic soil conditions effect 
short-term increases in metabolic rates in most species. However, the rate 
of metabolism often increases only slightly in wetland species, while 
metabolic rates increase significantly in nonwetland species. Species 
exhibiting only slight increases in metabolic rates (e.g., Larix laricina, 
Senecio vulgaris) are adapted for life in anaerobic soil conditions. 

d. Rhizosphere oxidation. Some hydrophytic species (e.g., Nyssa sylvatica, 
Myrica gale) are capable of transferring gaseous oxygen from the root 
system into soil pores immediately surrounding the roots. This adaptation 
prevents root deterioration and maintains the rates of water and nutrient 
absorption under anaerobic soil conditions. 

e. Ability for root growth in low oxygen tensions. Some species (e.g., Typha 
angustifolia, Juncus effusus) have the ability to maintain root growth un-
der soil oxygen concentrations as low as 0.5 percent. Although prolonged 
(>l year) exposure to soil oxygen concentrations lower than 0.5 percent 
generally results in the death of most individuals, this adaptation enables 
some species to survive extended periods of anaerobic soil conditions. 

f. Absence of alcohol dehydrogenase (ADH) activity. ADH is an enzyme 
associated with increased ethanol production. When the enzyme is not 
functioning, ethanol production does not increase significantly. Some 
hydrophytic species (e.g., Potentilla anserina, Polygonum amphibium) 
show only slight increases in ADH activity under anaerobic soil 
conditions. Therefore, ethanol production occurs at a slower rate in spe-
cies that have low concentrations of ADH. 
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Reproductive adaptations 

5. Some plant species have reproductive features that enable them to become 
established and grow in saturated soil conditions. The following have been iden-
tified in the technical literature as reproductive adaptations that occur in 
hydrophytic species: 

a.	 Prolonged seed viability. Some plant species produce seeds that may 
remain viable for 20 years or more. Exposure of these seeds to atmos-
pheric oxygen usually triggers germination. Thus, species (e.g., 
Taxodium distichum) that grow in very wet areas may produce seeds that 
germinate only during infrequent periods when the soil is dewatered. 
NOTE: Many upland species also have prolonged seed viability, but the 
trigger mechanism for germination is not exposure to atmospheric oxy-
gen. 

b.	 Seed germination under low oxygen concentrations. Seeds of some 
hydrophytic species germinate when submerged. This enables germina-
tion during periods of early-spring inundation, which may provide result-
ing seedlings a competitive advantage over species whose seeds germi-
nate only when exposed to atmospheric oxygen. 

c.	 Flood-tolerant seedlings. Seedlings of some hydrophytic species (e.g., 
Fraxinus pennsylvanica) can survive moderate periods of total or partial 
inundation. Seedlings of these species have a competitive advantage over 
seedlings of flood-intolerant species. 
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Appendix D
 
Hydric Soils
 

1. This appendix consists of two sections. Section 1 describes the basic pro-
cedure for digging a soil pit and examining for hydric soil indicators. Section 2 
is a list of hydric soils of the United States. 

Section I - Procedu res for D igging a Soil Pit and 
Examining for Hydric Soil Indicators 

Digg ing a soil pit 

2. Apply the following procedure: Circumscribe a 1-ft-diam area, preferably 
with a tile spade (sharpshooter). Extend the blade vertically downward, cut all 
roots to the depth of the blade, and lift the soil from the hole. This should pro-
vide approximately 16 inches of the soil profile for examination. NOTE: Obser-
vations are usually made immediately below the A-horizon or 10 in. (whichever 
is shallower). In many cases, a soil auger or probe can be used instead of a 
spade. If so, remove successive cores until 16 inches of the soil profile have 
been removed. Place successive cores in the same sequence as removed from 
the hole. NOTE: An auger or probe cannot be effectively used when the soil 
profile is loose, rocky, or contains a large volume of water (e.g., peraquic 
moisture regime). 

Examinin g the soil 

3. Examine the soil for hydric soils indicators (paragraphs 44 and/or 45 of 
main text (for sandy soils)). NOTE: It may not be necessary to conduct a clas-
sical characterization (e.g., texture, structure, etc.) of the soil. Consider the 
hydric soil indicators in the following sequence (NOTE: The soil examination 
can be terminated when a positive hydric soil indicator is found): 
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Nonsandy soils. 

a.	 Determine whether an organic soil is present (see paragraph 44 of the 
main text). If so, the soil is hydric. 

b.	 Determine whether the soil has a histic epipedon (see paragraph 44 of 
the main text). Record the thickness of the histic epipedon on Data Form 
1. 

c.	 Determine whether sulfidic materials are present by smelling the soil. 
The presence of a "rotten egg" odor is indicative of hydrogen sulfide, 
which forms only under extreme reducing conditions associated with 
prolonged inundation/soil saturation. 

d.	 Determine whether the soil has an aquic or peraquic moisture regime 
(see paragraph 44 of the main text). If so, the soil is hydric. 

e.	 Conduct a ferrous iron test. A colorimetric field test kit has been devel-
oped for this purpose. A reducing soil environment is present when the 
soil extract turns pink upon addition of r,r'-dipyridyl. 

f.	 Determine the color(s) of the matrix and any mottles that may be present. 
Soil color is characterized by three features: hue, value, and chroma. 
Hue refers to the soil color in relation to red, yellow, blue, etc. Value 
refers to the lightness of the hue. Chroma refers to the strength of the 
color (or departure from a neutral of the same lightness). Soil colors are 
determined by use of a Munsell Color Book (Munsell Color 1975).1 

Each Munsell Color Book has color charts of different hues, ranging 
from 10R to 5Y. Each page of hue has color chips that show values and 
chromas. Values are shown in columns down the page from as low as 0 
to as much as 8, and chromas are shown in rows across the page from as 
low as 0 to as much as 8. In writing Munsell color notations, the 
sequence is always hue, value, and chroma (e.g., 10YR 5/2). To deter-

2mine soil color, place a small portion of soil  in the openings behind the
color page and match the soil color to the appropriate color chip. NOTE: 
Match the soil to the nearest color chip. Record on DATA FORM 1 the 
hue, value, and chroma of the best matching color chip. CAUTION: 
Never place soil on the face or front of the color page because this 
might smear the color chips. Mineral hydric soils usually have one of 
the following color features immediately below the A-horizon or 10 
inches (whichever is shallower): 

(1) Gleyed soil. 

1 
See references at the end of the main text. 

2 
The soil must be moistened if dry at the time of examination. 
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Determine whether the soil is gleyed. If the matrix color best fits a 
color chip found on the gley page of the Munsell soil color charts, 
the soil is gleyed. This indicates prolonged soil saturation, and the 
soil is highly reduced. 

(2)	 Nongleyed soil. 

(a)	 Matrix chroma of 2 or less in mottled soils.1 

(b)	 Matrix chroma of 1 or less in unmottled soils.1 

(c)	 Gray mottles within 10 in. of the soil surface in dark (black) 
mineral soils (e.g., Mollisols) that do not have characteristics 
of (a) or (b) above. 

Soils having the above color characteristics are normally saturated for 
significant duration during the growing season. However, hydric soils 
with significant coloration due to the nature of the parent material (e.g., 
red soils of the Red River Valley) may not exhibit chromas within the 
range indicated above. In such cases, this indicator cannot be used. 

g.	 Determine whether the mapped soil series or phase is on the national list 
of hydric soils (Section 2). CAUTION: It will often be necessary to 
compare the profile description of the soil with that of the soil series or 
phase indicated on the soil map to verify that the soil was correctly 
mapped. This is especially true when the soil survey indicates the pres-
ence of inclusions or when the soil is mapped as an association of two 
or more soil series. 

h.	 Look for iron and manganese concretions. Look for small (>0.08-in.) 
aggregates within 3 in. of the soil surface. These are usually black or 
dark brown and reflect prolonged saturation near the soil surface. 

Sandy soils. 

Look for one of the following indicators in sandy soils: 

a.	 A layer of organic material above the mineral surface or high organic 
matter content in the surface horizon (see paragraph 45a of the main 
text). This is evidenced by a darker color of the surface layer due to 
organic matter interspersed among or adhering to the sand particles. 
This is not observed in upland soils due to associated aerobic conditions. 

b.	 Streaking of subsurface horizons (see paragraph 45b of the main text). 
Look for dark vertical streaks in subsurface horizons. These streaks 

1 
The soil must be moistened if dry at the time of examination. 
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represent organic matter being moved downward in the profile. When 
soil is rubbed between the fingers, the organic matter will leave a dark 
stain on the fingers. 

c.	 Organic pans (see paragraph 45c of the main text). This is evidenced by 
a thin layer of hardened soil at a depth of 12 to 30 inches below the min-
eral surface. 

Section 2 - Hydric Soils of the United States 

4. The list of hydric soils of the United States (Table D1) was developed by 
the National Technical Committee for Hydric Soils (NTCHS), a panel consisting 
of representatives of the Soil Conservation Service (SCS), Fish and Wildlife 
Service, Environmental Protection Agency, Corps of Engineers, Auburn Univer-
sity, University of Maryland, and Louisiana State University. Keith Young of 
SCS was committee chairman. 

5. The NTCHS developed the following definition of hydric soils: 

A hydric soil is a soil that is saturated, flooded, or ponded long enough dur-
ing the growing season to develop anaerobic conditions that favor the growth 
and regeneration of hydrophytic vegetation (U.S. Department of Agriculture 
(USDA) Soil Conservation Service 1985, as amended by the NTCHS in De-
cember 1986). 

USER NOTES:  The hydric soil definition, criteria, and hydric soil list 
(Table D1) published in the 1987 Corps Manual are obsolete.  Current 
hydric soil definition, criteria, and lists are available over the World Wide 
Web from the U.S.D.A. Natural Resources Conservation Service 
(NRCS).  (HQUSACE, 27 Aug 91, 6 Mar 92) 

Criteria for hydric soils 

6. Based on the above definition, the NTCHS developed the following crite-
ria for hydric soils, and all soils appearing on the list will meet at least one 
criterion: 

a. All Histosols1 except Folists; 

b. Soils in Aquic suborders, Aquic subgroups, Albolls suborder, Salorthids 
great group, or Pell great groups of Vertisols that are: 

1 
Soil taxa conform to USDA-SCS (1975). 
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(1)	 Somewhat poorly drained and have water table less than 0.5 ft from 
the surface for a significant period (usually a week or more) during 
the growing season, or 

(2)	 Poorly drained or very poorly drained and have either: 

(a)	 A water table at less than 1.0 ft from the surface for a signifi-
cant period (usually a week or more) during the growing sea-
son if permeability is equal to or greater than 6.0 in/hr in all 
layers within 20 inches; or 

(b)	 A water table at less than 1.5 ft from the surface for a signifi-
cant period (usually a week or more) during the growing sea-
son if permeability is less than 6.0 in/hr in any layer within 20 
inches; or 

c.	 Soils that are ponded for long duration or very long duration during part 
of the growing season; or 

d.	 Soils that are frequently flooded for long duration or very long duration 
during the growing season. 

7. The hydric soils list was formulated by applying the above criteria to soil 
properties documented in USDA-SCS (1975) and the SCS Soil Interpretation 
Records (SOI-5). 

Use of the list 

8. The list of hydric soils of the United States (Table D1) is arranged alpha-
betically by soil series. Unless otherwise specified, all phases of a listed soil 
series are hydric. In some cases, only those phases of a soil series that are 
ponded, frequently flooded, or otherwise designated as wet are hydric. Such 
phases are denoted in Table D1 by the following symbols in parentheses after 
the series name: 

F - flooded 

FF - frequently flooded 

P - ponded 

W - wet 

D - depressional 

9. Drained phases of some soil series retain their hydric properties even after 
drainage. Such phases are identified in Table D1 by the symbol "DR" in paren-
theses following the soil series name. In such cases, both the drained and un-
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  drained phases of the soil series are hydric. CAUTION: Be sure that the profile 
description of the mapping unit conforms to that of the sampled soil. Also, des-
ignation of a soil series or phase as hydric does not necessarily mean that the 
area is a wetland. An area having a hydric soil is a wetland only if positive 
indicators of hydrophytic vegetation and wetland hydrology are also present. 
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