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PREFACE 

This manual is a product of the Wetlands Research Program (WRP) of the 
US Army Engineer Waterways Experiment Station (WES). Vicksburg, Miss. rJe 
work was sponsored by the Office, Chief of Engineers (OCE). US Army. OCEl 
Technical Monitors for the WRP were Drs. John R. Hall and Robert J. Pierce, 
an~ Mr. Phillip C. Pierce. • t 

! 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 (Civi~ 
Works) .as a method approved for voluntary use in the field for a trial period 
ofil year. l 

t This manual is not intended to change appreciably the jurisdiction j f 
the Clean Water Act (CWA) as it is currently implemented. Should any District l 
find that use of this method appreciably contracts or expands jurisdiction in 

i 
th~ir District as the District currently interprets CWA authority, the 
District should immediately discontinue use of this method and furnish a full 
report of the circumstances to the Office of the Chief of Engineers. 

This manual describes technical guidelines and methods using a multi
parameter approach to identify and delineate wetlands for purposes of Sec
tion 404 of the Clean Water Act. Appendices of supporting technical infor
mation 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 

·I • Dr. Dana R. Sanders, Sr., of'the Wetland and Terrestrial Habitat Group (WTHG), 
Environmental Resources Division (ERD), EL. Dr. Huffman prepared the original 
version of Part 11 in 1980, entitled 11Multiple Parameter Approach to the Field 
Identification and Delineation of Wetlands." The original version vas dis
tributed to all Corps field elements, as well as other Federal resource and 
environmental regulatory agencies, for review and comments. Dr. Sanders re
vised the original version in 1982, incorporating review comments. Parts 1, 
III, and IV were prepared by Dr. Sanders, Mr. William B. Parker (formerly 

. detailed to WES by the US Deparement of Agriculture (USDA), Soil Conservation 
l Service (SCS)) and Mr. St,ephen W. Forsythe (formerly detailed to WES by the US 

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. 
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CONVERSION FACTORS, NON-SI TO SI ~IC) 
UNITS OF MEASUREMENT 

Non-SI units of measurement used in this report can be converted to Sl 

(aetric) units as follows: 

! 
MultiJ!li By To Obtain 

acres 0.4047 hectares 

Fahrenheit !degrees 5/9 Celsius degrees* 
feet 0.3048 aetres 
inches 2.54 centimetres 
ailes (US statute) 1.6093 kilometres 
square inches 6.4516 square centimetres 

* To obtain Celsius (C) temperature readings from Fahrenheit (F) reedings, 
use the following formula: C • {5/9) (F- 32). 
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CORPS OF ENGINEERS WETLANDS DELINEATION MANUAL 

PART I: INTRODUCTION 

Background 

1. Recognizing the potential for continued or accelerated degradation 

of the Nation's waters, the US Congress enacted the Clean Water Act (here
after 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 

methods 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 
nonwetlanda.* 

b. Provide methods for applying the technical guidelines. 
c. Provide supporting information useful in applying the technical 

guidelines. 

* Definitions of terms used in this manual are presented in the Glossary, 
Appendix A. 
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4. This manual is limited in scope to wetlands that are a t of 

''waters of the United States" and thus subject to Section 404. The term) 
"waters of the United States" has broad meaning and incorporates botf de;.p
water aquatic habitats and special aquatic sites, including wetlands (Feaeral 
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 isolated wetlands and lakes, intermittent streams, 
prairie potholes, and other waters that are not a part of a 
tributary system to interstate waters or navigable waters of the 
United States, the degradation or destruction of which could 
affect interstate comm-.rce. 

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 
procedures described in this\manual. 
Special aguatic sites l 

5. The Environment~~ Protection Agency (EPA) identifies six categorirs 
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. 
Although all of these special aquatic sites are subject to provisions of the 
Clean Water Act, this manual considers only wetlands. By definition (see 
paragraph 26!)• wetlands are vegetated. Thus, unvegetated special aquatic 
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sites (e.g. ~dflats lacking macrophytic vegetation) are not covered in this 
manual. l 
Relationship to wet- I 
land classification sys. ems 

6. The technica~guideline for wetlands does not constitute a classifi
cation system. It only1 providrs a basis for determining whether a given area 
is a wetland for purposes of Section 404, without attempting to classify it by 
wetland type. I i I 

! I 
7. Consideration should be given to the relationship between the tech-

nical guideline for wetlands and the classification system developed for the 
Fish and Wildlife Servite (FWS), US Department of the Interior, by Cowardin et I al. (1979). The FWS classification system was developed as a basis for I , identifying, classifying, and mapping wetlands, other special aquatic sites, 
and deepwater aquatic hlbitats. Using this classiZication cystem, the National 
Wetland Inventory (NWI)iis mapping the wetlands, other special aquatic sites, 
and deepwater aquatic hlbitats of the United States, and is also developing f 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 guidelineifor wetlands. 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: 

8. 

presents 

' a. The FWS system includes !!! 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 Sec
tion 404;ithus, 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 wetlands requires that a positive wetland indicator be present for each parameter (vegetation, soils, and hydrology), except in limited instances identified in the 1114nual. 

Orsanization 

I , This manual consists of four parts and four appendices. PART I i the background, purpose and objectives, scope, organization, and use 
of the manual. 
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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 position 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 guide
line for wetlands, is arranged in a format that leads to a logical determina
tion of whether a given area is a wetland, Section A contains general infor
mation related to application of methods. Section B outlines preliminary 
data-gat~~ring efforts. Section C discusses two approaches (routine and com
prehensive) for making wetland determinations and presents criteria for decid
ing the correct approach to use. Sections D and E describe detailed proce
dures for making routine and comprehensive 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 delin
eating wetlands in which the vegetation, soils, and/or hydrology have been 
altered by recent human activities or natural events, as diacussed below: 

a. 

b. 

The definition of wetlands (paragraph 26a) contains the phrase 
"under normal circWDatancea," which was 'included because there 
are instances in which the vegetation in a wetland baa been 
inadvertently or purposely removed or altered as a result of 
recent natural events or human activities. Other examples of 
human alterations that ~ay affect wetlands are draining, ditch
ing, levees, deposition of fill, irrigation, and impoundments. 
When such activities occur, an area may fail to meet the 
diagnostic criteria for a wetland. Likeviae, poaitive hydric 
soil indicators may be absent in some recently created vet
lands. In such cases, an alternative method muat be employed 
in making wetland determinations. 
Natural events may also result in sufficient aodification 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 aoil conditions. Catastrophic events (e.g. 
fires, avalanches, mudslides, and volcanic activities) .. y also 
alter or destroy wetland indicators on a site. 
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Such atypical situations occur throughout the United States, and all of these 

cannot 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 hydrophytic vegetation during the dry season. Such areas are discussed 

in PART IV, Section G, and guidance is provided for making wetland determina

tions 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. 

Definitions 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. I 
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 pla~t species that occur in wetlands. Section 1 

consists of regional lists developed by a Federal interagency panel. Sec

tion 2 consists of shorter lists of plant species that commonly occur in wet

lands of each region. 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 proce

dures for examining soils for hydric soil indicators, and also contains a list 

of hydric soils of the United States. 

Use 

17. Although this manual was prepared primarily for uae by Corps of 

Engineers (CE) field inspectors, it should be useful to anyone who makes wet

land determinations for purposes of Section 404 of the Clean Water Act. The 

user is directed through a aeries of steps that involve gathering of informa

tion and decisionmaking, ultimately leading to a wetland determination. A 

general flow diagram of activities leading to a determination is presented in 

Figure 1. However, not all activities identified in Figure 1 will be required 

for each wetland determination. For example, if a decision is made to use a 
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I Figure 1. 

PRELIMINARY DATA 
GATHERII~G AND SYNTHESIS 

PART IV. SECTION B 

SELECT METHOD 
PART IV. SECTION C 

JURISDICTIONAL 
DETERMINATION 

General schematic diagram of activities leading 
to a wetland/nouwetland determination 

!routine determination procedure, comprehensive determination procedures will 
l . d 'not be employe . 

Premise for use of the manual 

18. Three key provisions of the CE/EPA definition of wetlands (see 
paragraph 26!) include: 

a. Inundated or saturated soil conditions resulting from permanent 
or periodic 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 environ

mental parameters: hydrology, soil, and vegetation. Positive wetland indi
cators 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 
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wetlands and nonwetlands, and bydrophytic vegetation and hydric soils may 

persist for decades following alteration 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 defen

sible, and technical basis for the presence of wetlands. The combined use of 

indicators for all three parameters will enhance the technical accuracy, con

sistency, 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 pri

marily on the complexity of the area in question. Two basic approa~hes 

described in the manual are (a) routine and (b) comprehensive. 

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 subdivided into three levels of required effort, depending on the 

complexity of the area and the amount and quality of preliminary data avail-• ' ' able. The following levels of effort may be used for routine determinations: 
I ; 

a. Level 1 - 'Onsite inspection unnecessary. (PART tv. Section D, 
Subsection 1). j ' 

b. Level 2- Onsite inspection necessary• (PART IV, Section D,t 
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 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 tv. Section E) 

requires a greater level of expertise than application of the routine ap

proach, and only experienced field personnel with sufficient training should 

use this approach. 

Flexibility 

23. Procedures described for both routine and comprehensive wetland 

determinations have been tested and found to be reliable. However, 

11 

0 
3 
2 



I 
l 

l 
site-specific conditions may require modification of field procedures. For 

example. slope configuration in a complex area may necessitate modification of 

the baseline and transect 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 characteris

tics.~ hydrologic characteristics of the area in question). The user 

should document reasons for using a different characterization procedure than 

described in the manual. eluTION: Application of methods described in the 
manual or the modified sampling p~cedures ~equires that the user be familiar 

:·~::~z::·~ .. :~.::.:~ hia trai•ing, _.,,.;.....,, and gtd judgm .. t 
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PART II: TECHNICAL GUIDELINES 

24. The interaction of hydrology, vegetation, and soil results in the 

development of characteristics unique to wetlands. Therefore, the following: 

technical guideline for wetlands is based on these three parameters, and diig-
1 

nostic environmental characteristics used in applying the technical guideline 

are represented by various indicators of these parameters. 

25. Because wetlands may be bordered by both vetter areas (aquatic 

habitats) and by drier areas (nonwetlands), guidelines' are presented for vet-
' 

lands, deepwater aquatic habitats, and nonwetlands. However, procedures for 

applying the technical guidelines for deepwater aquatic habitats and nonwet

lands are not included in the manual. 

\.let lands 

26. The following definition, diagnostic environmental characteristics, 

and technical approach comprise a guideline for the identification and deline

ation of wetlands: 

a. Definition. The CE (Federal Register 1982) and the EPA 

(Federal Register 1980) jointly define wetlands as: 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 condi

tions. Wetla~~s 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 macro

phytes that are typically adapted to areas having hydro

logic and soil conditions described in ! above. Hydro

phytic species, due to morphological, physiological, 

and/or reproductive adaptation(&), have the ability to 

grow, effectively compete, reproduce, and/or persist in 

anaerobic soil conditions.* Indicators of vegetation 

associated with wetlands are listed in paragraph 35. 

Species (e.g. Acer rubrum) having broad ecological tolerances occur in both 

wetlands and nonwetlands. 
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(2) Soil. Soils are present and have been classified as hydric. or they possess characteristics that are associated with reducing soil conditions. Indicators of soils developed under reducing conditions are listed in paragraphs 44 and 45. 
(3) Hydrology. The area is inundated either permanently or periodically at mean water depths S6.6 ft 1 or the soil is satrrated t~ the surface at some time duringJthe growing sea~on of the prevalent vegetation.* Indicators of hydrologic conditions that occur in wetlands 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 minimum of one positive wetland indicator from each parameter (hydrology. soil. and vegetation) must be found 

in order toD::::.:.:·::::::.w:.~:::.:•te<oioation~ 

27. The following definition. diagnostic environmental characteristics. and technical approach comprise a,~ideline 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 s6.6 ft in depth that do not support rooted-emergent or woody plant apec1ea.** 
b. Diagnostic environmental characteristics. Deepwater aquatic habitats bave the following diagnostic environmental characteristics: 

(1) Vegetation. No rooted-emergent or woody plant species are present in these permanently inundated areas. ~ 
(2) ~ 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. 
(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 identified in b above is present, the area is a deepwater aquatie habitat. -

* The period of inundation or soil saturation varies according to the hydrologic/soil moisture regime and occurs in both tidal and nontidal situations. 
** Areas s6.6 ft mean annual depth that support only aubmergent aquatic plants are vegetated shallows, not wetlands. 
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Nonwetlands 

I 28. The following definition, diagnostic environmental characteristics, 
and technical approach compJise a guideline for the identification and deline-
ation of nonwetlands: ~~ 

* 

I 

~· 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 season, 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 following general diagnostic environmental characteristics: 

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

(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 season of the prevalent vegetation, the average annual duration of inundation 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 nonwetlands. :When any one of the diagnostic characteristics identified in!b above is present, the area is a nonwetland. 

I 
I 

Some species, due to their broad ecological tolerances, occur in both wetlands and nonwetlands (e.g. Ace~ rub~). 
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Definition 

PART III: CHARACTERISTICS AND INDICATORS OF HYDROPHYTIC 
VEGETATION, HYDRIC SOILS, AND WETLAND HYDROLOGY 

Hydrophytic Vegetation 

29. Hydrophytic vegetation. Hydrophytic vegetation is defined herein 
as the sum total of macropbytic plant life 'that occurs in areas where the I 
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 hydrophytic species is not a sufficient basis for concluding that 
' ' the area is an upland community. Likewise, the presence of a few individuals 
i I of a hydrophytic species in a community dominated by upland species is not a 

l sufficient basis for concluding that the area has hydrophytic vegetation. 
CAUTION: In determining ~hethe~ an a~ea is "vegetated" fo~ the purposelof 
Section 404 ju.r>isdiction) use~s must conside~ the density of vegetation at the 
site being evaluated. w.hiZe it is not possible to develop a nume~caZ 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 rse4 t~ make that characterization. This concept 
applies to areas g~ading ]'roJ uetZand to upland, and from uetland to other I 

wters. This limitation wuZd not necessarily apply to areas rJhich have been 
disturbed by man o~ ~ecent natural events. 

, I 
30. Prevalence of vegetation. The definition of wetlands (para-

graph 26,!) includes the phrase "prevalence of vegetation." Prevalence, as 
applied to vegetation, islanlimprecise, seldom-used ecological term. As used 
in the wetlands definition, prevalence refers to the plant community or com
munities that occur in an area at some point in time. Prevalent vegetation is 
characterized by the dominant species 
mun1ties. Dominant plantl species are 
acter of a plant communitr than other 

comprising the plant community or com
those that contribute more to the·char
apecies present, as estimated or 
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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 domi
nant species comprisinb the plant community or communities are typically 
adapted for life in saturated soil conditions. 

31. Typically adapted. The term "typically adapted" refers to a spe
cies being normally or commonly suited to a given set of environmental condi
tions, due to some morphological. physiological. or reproductive adaptation 
(Appendix c. Section 3). As used in the CE wetlands definition, the governing 
environmental conditions for hydrophytic vegetation are saturated soils re
sulting from periodic inundation or saturation by surface or ground water. 
These periodic events must occur for sufficient duration to result in 
anaerobic soil conditions. When the dominant species in a plant community are 
typically adapted for life in a~aerobic soil conditions, hyd~ophytic vegeta
tion is present. Species listed in Appendix c. Section 1 or 2, that have an 
indicator status of OBL, FACW .. or FAC* (Table 1) are considered to be 
typically adapted for life in anaerobic soil conditions (see paragraph 35a). 
Influencing factors 

32. Many factors (e.g. light, temperature, soil texture and permeabil
ity, man-induced disturbance, etc.) influence the character of hydrophytic 
vegetation. However, hydrologic factors exert an overriding influence on spe
cies that can occur in wetlands. Plants lacking morphological, physiological, 
and/or reproductive adaptations cannot grow, effectively compete, reproduce, 
and/or persist in areas that are subject to prolonged inundation or saturated 
soil conditions. 

! Geographic diversity \ 
33. Many hydrophytic vegetation types occur in the United States due to 

the diversity of interactions among various factors that influence the distri
bution of hydrophytic species. General climate and flora contribute greatly 
to regional variations in hydrophytic vegetation. Consequently, the same as
sociations of hydrophytic species occurring in the southeastern United States 
are not found in the Pacific Northwest. In addition, local environmental con
ditions (e.g. local climate, hydrologic regimes, soil series. salinity, etc.) 

f 

• Species having a FAC- indicator status are not considered\to be typically adapted for life in anaerobic soil conditions. 
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i Table 1 

Plant lndieator Status Categories* 
I 

Indicator 
Indicator Category ~ol Definition 

OBLIGATE WETLAND 
PLANTS 

FACULTATIVE YETLAND 
PLANTS 

FACULTATIVE PLANTS 

FACULTATIVE UPLAND 
Pl.Ah'TS 

OBLIGATE UPLAND 
PLANTS 

OBL 

FACW 

FAC 

FACU 

UPL 

Plante that occur almost always (eatimated 
probability >99%) 1D wetlands under natural 
conditions, but which may also occur rarely 
(estimated probability <1%) in nanvetlands. 
Examples: Spazrtina c.Ztel't'lif1.om, Tazodium 
disti.chum. 

Plants that occur usually (estimated probabil
ity >67% to 99%) in wetlands, but also occur 
(estimated probability 1% to 33% in nonvet
lancls) • Examples: PJtazi.nus pennsyluanica, 
Col'nus sto1.onifera. 

Plants with a similar likelihood (estimated 
probability 33% to 67%) of occurring in both 
wetlands and llOilW'etlande. Examples: 
Gl.editsia triacanthos, Smila:s: rottmdifolia. 

Plants that occur aometimes (estimated prob
ability 1% to <33%) in wetlands, but occur 
•ore often (estimated probability >67% to 
99%) in nonvetlanda. Examples: Quercus 
l"Ubra, Potlmtill.a tD'guta. 

Plants that occur rarely (estimated probabil
ity <1%) in wetlands, but occur almost 
always (estimated probability >99%) in 
nonvetlands under natural conditions. 
Examples: Pinus eohinata, Bromus moZ'Lis.: 

* Categories vere originally developed and defined by the USFWS National 
Wetlands Inventory and subsequently modified by the National Plant List 
Panel. The three facultative categories are aubclivicled by (+) and (-) ·· 
modifiers (see Appendix C, Section 1). 

18 

l 

• ' :I 
-~ 

•• 
·-

=; .• ) 
I 

• 
II 
II 
I 
I' 

j 
-;I .J 

/~ 



"*"f 

I 
J 

J 

I 

' ~~t 

:d 

II 
'd 

• ;II 

., ....... ,,_ ___ ~-,-------:----:-~~~~~~~~~.....,.__-~ :-~ . ·. 

may result in broad variations in hydropbytic associations within a given 

region. For example, a coastal saltwater .arab will consist of different spe

cies than an inland freshwater marsh in the same region. An overview of 

bydropbytic vegetation occurring in each region of the Nation bas been pub

lished by the CE in a aeries of eight preliminary 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 bydrophytic vegetation. 

Most systems are based on general characteristics of the dominant species oc

curring in each vegetation type. These range from the use of seneral physiog

nomic categories (e.g. overatory, aubcanopy, ground cover, vines) to specific 

vegetation types (e.g. forest type numbers as developed by the Society of Amer

ican Foresters). In othertca8es, 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). 

Indicators of hydrophytic vegetation 

35. Several indicators may be used to determine whether hydrophytic 

vegetation is present on a site. However, the presence of a single individual 

of a hydrophytic species does not mean that hydrophytic vesetation is present. 

The strongest case for the presence of hydrophytic vesetation can be made when 

several indicators, such as those in the following list, are present. However, 

any one of the following is indicative that hydrophytic vesetation is present:* 

!· More than 50 ercent of the dominant s acies are OBL FACW or 

FAC** Table 1 on lists of lant a ecies that occur in wet

lands. A national interagency panel has prepared a National 

List of Plant Species that occur in wetlands. This list cate

gorizes species accordins to their affinity for occurrence in 

wetlands. Regional subset lists of the national list, includ

ing only species havins an indicator status of OBL, FACW, or 

FAC, are presented in Appendix C, Section 1. The CE bas also 

developed regional lists of plant species that commonly occur 

* 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. 

** FAC+ species are considered to be wetter (i.e., have a sreater eatimated 

probability of occurring 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. · 
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Resion 
Peninsular Florida 

Puerto Rico 

West Coast States 

Gulf Coastal Plain 

Interior 

South Atlantic States 

North Atlantic States 

Alaska 

Table 2 
' 

Liet of CE Prelimiun Wetland Guides 

j 
• I 

.. 

Publication 
Date 

February 1978 

April 1978 

April 1978 

May 1978 

May 1982 

May 1982 

May 1982 

February 1984 
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WES 
Report No. 
TR Y-78-2 

TR Y-78-3 

TR-Y-78-4 

TR Y-78-S 

TR Y-78-6 

TR Y-78-7 

TR Y-78-8 

TR Y-78-9 
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Table 3 
List of Ecological Profiles Produced by the FVS !iological 

Services Program 

FWS 
Publication Publication Title 

"The Ecology of Intertidal Flats of North Carolina" 

"The Ecology of New England Tidal Flata11 

"The Ecology of the Mangroves of South Florida" 

"The Ecology of Bottomland Hardwood Swamps of the Southeast" 

"The Ecology of Southern California Coastal Salt 
Marshes" \ 

"The Ecology of New England High Salt Marshes" 
I "The Ecology of Southeastern Shrub Bugs (Pocosins) and Carolina Bays" 

"The Ecology of the Apalachi~ola Bay System" 
. I "The Ecology of the Pamlic~ River, North Carolina" 

"The Ecology of the South Florida Coral Reefs" 

"The Ecology of the Sea Grasaes of South Florida" 
I "The Ecology of Tidal Marshes of the Pacific 

Northwest Coast" I 
I "The Ecology of Tidal Freshwater Marshes of the u.s. East Coast" 

"The Ecology of San Franci~co Bay Tidal Marshes" 
I 

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

"The Ecology of Eelgrass Meadows of the Atlantic Coast" 

"The Ecology of Delta Marshes of Louisiana11 

(Continued) 
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Date No. 

1979 79/39 
I 

1982 81/01 

1982 81/24 

1982 81/37 

1982 81/54 

1982 81/55 

1982 82/04 

1984 82/05 

1984 82/06 

1984 82/08 

1982 82/25 

1983 82/32 

1984 83/17 

1983 83/23 

1984 83/25 

1984 8t02 
1984 84/09 

I 



Table 3 (Concluded) 

Title 

"The Ecology of Eelgrass Meadows in the Pacific: 
Northwest" 

"The Ecology of Irregularly Flooded Marshes of 
Northeastern Gulf of Mexico" 

"The Ecology of Giant Kelp Forests in California" 

• 
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Publication 
Date 

1984 

• (In press) 

1985 

'I 

FWS 
Publication 

J 
No. 

84/24 

85(7.1) 

85(7.2) 

' 
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in wetlands (Appendix C, Section 2). Either list may be used. 
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 deci
sion can be based on the number of dominant species wetter than 
FAC as compared to the number of dominant species drie~ than 
FAC. When a tie occurs or all dominant species are FAC, the 
nondominant species must be considered. The area has hydrophy
tic vegetation when more than 50 percent of all considered spe
cies 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 parameters. Districts 
adopting this option should provide documented support to the 
Corps representative on the regional plant list panel, so that 
a change in 1indicator 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 regicnal andjsubre-
gional basis. I 
Other indicators. Although there are several other inijicators 
of hydrophytic 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 vegeta
tion. Additional training and/or experience may be required to 
employ these indicators. 
( 1) 

( 2) 

Visual observation of lant s ecies rowin in areas of 
prolonged inundation and or soil saturation. This indi
cator can only be applied by experienced personnel who 
have accumulated information through several years of 
field experience and VTitten documentation (field notes) 
that certain species commonly occur in areas of prolonged 
(>10 percent) inundation and/or soil saturation during the 
growing season. Species such as Tazodium disticnum, Typha 
'Latifo'Lia, and Spartina a'Lte'l'l1ifZora normally oc:~ur in 
such areas. Thus, occurrence of species common!~ observed 
in other wetland areas provides a strong indication that 
hydrophytic vegetation is present. CAUTION: The p~esence 
of standing LJate~ o~ saturated soi'L on a site is insuffi
cient evidence that the species p~esent a~e able fo tole
~ate long periods of inundation. The use~ must ~elate the 
obse~ved species to othe~ simi~ situations and ~termine 
~hether they are normally found in ~et areas. taking into 
consideration the season and immediately preceding ~athe~ 
conditions • il 
Morphological adaptations. Some hydrophytic: species have 
easily recognized physical characteristics that indicate 
their ability to occur in wetlands. A given species may 
exhibit several of these characteristics, but not all 
hydrophytic species have evident morphological 
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adaptations. A list of such morphological adaptations and 
a partial list of plant species with knovn morphological 
adaptations for occurrence 1n 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 co~only 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 auch as, 
"Occurs in water of streams and lakes and in alluvial 
floodplains subject to periodic flooding," supports 
a conclusion that the species typically occurs in 
wetlands. Examples of some useful taxonomic refer
ences are provided in Table 4. 

(b) Botanical journals. Some botanical journals contain 
studies that define specie• occurrence in various hy
drologic regimes. Examples of auch journals include: 
Ecology, Ecological Monographs, American Journal of 
Botany, Journal of American Forestry. and Wetlands: 
The Journal of the Society of Wetland Scientists. 

(c) Technical reports. Governmental agencies periodically 
publish 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 US Army Engineer Waterways 
Experiment Station (WES) and the wetland community and 
estuarine profiles of various habitat types (Table 3) 
published by the FWS. 

(d) Technical workshops, conferences, and symposia. 
Publications resulting from periodic scientific meet
ings contain valuable information that can be used to 
support a decision regarding the presence of bydro
phytic vegetation. These usually address specific 
regions or wetland types. For example, distribution 
of bottomland hardwood forest species in relation to 
hydrologic regimes was examined at a workshop on 
bottomland hardwood forest wetlands of the South
eastern United States (Clark and Benforado 1981). 

(e) Wetland plant database. The NW1 is producing a Plant 
Database that contains habitat information*on approxi
mately 5,200 plant species that occur at a~e esti
mated probability in wetlands, as compiled from the 
technical literature. When completed, this computer
ized database will be available to all governmental 
agencies. 
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Table 4· 

List of Some Useful Taxonomic References 

Title 

Manual of Vascular Plants of Northeastern United 
States and Adjacent Canada 

Grav's Manual of Botany, 8th edition 

Manual of the Southeastern Flora 

Manual of the Vascular Flora of the Carolinas 

A Flora of Tropical Florida 

Aquatic and Wetland Plants of the Southwestern 
United States 

Arizona Flora 

Flora of the Pacif~c Northwest 

A California Flora 

Flora of Missouri 

Manual of the Plants of Colorado 

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

Flora of Idaho 

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

Manual of Grasses of the United States 
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Author(s) 

Gleason and Cronquist 
(1963) 

Fernald (1950) 

Small (1933) 

Radford, Ahles, and Bell 
(1968) 

Long and Lakela (1976) 

Correll and Correll (1972) 

Kearney and Peebles (1960) 

Hitchcock and Cronquist 
(1973) 

Hunz and Keck {1959) 

Steyermark {1963) 
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Definition 

Physiological adaptations. Physiological adaptations 
include any features of the metabolic processes of plants 
that make them particularly 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 
adaptations are listed and discussed in Appendix C, 

Section 3. ' 

Reproductive adaptations. Some plant species have repro
ductive features that enable them to become established 
and grow in saturated soil conditions. Reproductive adap
tations known for hydrophytic species are presented in 
Appendix C, Section 3. 

Hydric Soils 

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 hyd;ophytic vegetation (US 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: 

a. "All Histosols* except Folist&i 

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

(1) Somewhat poorly drained and have a 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 significant period (usually a week or more) 
during the growing season if permeability is equal to 
or greater than 6.0 in/hr in all layers within 

20 inches; or I 
* Soil nomenclature follows USDA-SCS (1975). 

** A table of factors forlconverting non-Sl units of measurement 
(metric) units is presented on page 4. 
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I 
(b) A water table at less than 1.5 ft from the surface 

for a significant period (usually a week or more) 
during the growing season if permeability is less 
than 6.0 in/hr in any layer within 20 inches; or 

£· Soils that are ponded for long or very long duration during 
growing season; or 

~· Soils that are frequently flooded for long duration or very 
long duration during the growing season." 

the 

A hydric soil may be either drained or undrained. and a drained hydric soil 
may not continue to support bydrophytic vegetation. Therefore. not all areas 
having hydric soils will qualify as wetlands. Only when a hydric soil sup
ports hydrophytic vegetation and the area bas 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 ha. been removed by artificial means such that the area will no longer 
support hydrophyte.vegetation. Onsite evidence of drained soils includes: 

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 inundation 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 me~e p~esence of drainage structures in an area is not sufficient basis 
fo~ concluding that a hydric soil has been drained; such apeas may continue to 
have wet~d hydrology. 
General information 

39. Soils consist of unconsolidated. natural material that supports. or 
is capable 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 pri
marily of organic matter (Histosols). The relative proportions of particles 
(sand, silt, clay, and organic matter) in a soil are influenced by many 
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interacting environmental factors. As normally defined, a soil must support 
plant life. The concept is expanded to include substrates that ~ 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 (0-horizon). The A-horizon, the surface soil or topsoil, is a 

ORGANIC 
HORIZONS 

MINERAL 
HORIZONS 

{>--~--
02 

r 

A1 

~---

A2 

~----
< A3 

81 
~----

82 

1----
83 

c 

A 

DESCRIPTION 

ORGANIC MATTER CONSISTING OF VISIBLE VEGETATIVE MATIER. 
ORGANIC MATTER IN A FORM WHERE INDIVIDUAL COMPONENTS 
ARE UNRECOGNIZABLE TO THE NAKED EYE. 

DECOMPOSED ORGANIC MATTER MIXED WITH MINERAL MATTER 
AND COATING MINERAL PARTICLES. RESULTING IN DARKER COLOR 
OF THE SOIL MASS. USUALLY THIN IN FOREST SOILS AND THICK 
IN GRASSLAND SOILS. 

ZONE WHERE CLAY. IRON. OR ALUMINUM IS LOST. GENERALLY 
LIGHTER IN COLOR AND LOWER IN ORGANIC MATTER CONTENT 
THAN THE A1 HORIZON. 

} 

THESE HORIZONS ARE TRANSITIONAL BETWEEN THE A AND 8 
HORIZONS. 
THE A3 HORIZON HAS PROPERTIES MORE LIKE A THAN B. THE 
81 HORIZON HAS PROPERTIES MORE LIKE 8 THAN A. 
ZONE WHERE THE SOIL LACKS PROPERTIES OF THE OVERLYING A AND 
UNDERLYING C HORIZONS. GENERALLY THE ZONE OF MAXIMUM CLAY 
CONTENT AND SOIL STRUCTURE DEVELOPMENT. 

ZONE OF TRANSITION BETWEEN THE B AND C OR R HORIZONS. 
BUT WITH PREDOMINANT CHARACTERISTICS OF THE 8 HORIZON. 
A MINERAL LAYER. EXCLUSIVE OF BEDROCK. THAT HAS BEEN 
RELATIVELY LITTLE AFFECTED BY SOIL·FORMING PROCESSES 
AND LACKS PROPERTIES OF EITHER THE A OR B HORIZONS. 
BUT WHICH CONSISTS OF MATERIALS WEATHERED BELOW 
THE ZONE OF BIOLOGICAL ACTIVITY. 

CONSOLIDATED BEDROCK. WHICH IS NOT NECESSARILY THE 
SOURCE OF MINERAL MAmA FROM WHICH THE SOIL FORMED. 

Figure 2. Generalized aoil profile 
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J :cr.e in ~hich organic matter is usually being added to the mineral soil. It 
is also the zone from whilch! both mineral and organic matter are being moved 
slowly downward. The next major horizon is the B-horizon 1 often referred to 
as the subsoil. The B-horizon is the zone of maximum accumulation of mate
rials. It is usually characterized by higher clay content and/or more pro
nounced soil structure development and lower organic matter than the 

• j A-horizon. The next maJor horizon is usually the C-horizon, which consists 
f unconsolidated parent material that has not been sufficiently weathered to 

of 

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. 

i The lowest major horizon, the R-horizon. consists of consolidated bedrock. In 
many situations, this horizon occurs at such depths that it has no significant 
influence on soil characteristics. 
Influencing factors 

41. Although all soil-forming factors (climate, parent materiall 
relief, organisms, and time) a~fect the characteristics of a hydric so~l. the 

I overriding influence is the hydrologic regime. The unique characteristics of 
t hydric soils result from the influence of periodic or permanent inundation or 

soil saturation for sufficient duration to effect anaerobic conditions. Pro
longed anaerobic soil conditions lead to a reducing environment, thereby 
lowering the soil redox potential. _This results in chemical reduction of some 
soil components (e.g. iron and manganese oxides). which leads to development 
of soil colors and other physical characteristics that usually are indicative 
of hydric soils. 

Classification 

42. Hydric soils occur in several categories of the current soil clas
sification system, which is published in Soil Taxonomy (USDA-SCS 1975). This 
classification 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 
continuous 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 
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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 44~), 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 
I 

following indicates that 1 hydric soils are present:* 

a. Or,anic 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 material;** or (2) organic 

soil material of any thickness rests on bedrock. Organic soils 

(Figure 3) are saturated 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 satu

rated with water for 30 consecutive days or more 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 

clay content is 60 percent or greater. Soils with histic 

epipedons are inundated or saturated for sufficient periods 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, hydro~en sulfide is present. Such odors are only 

detected in' waterlog~ed soU s that are permanently saturated'' 

and have sulfidic material within a few centimetres of the soil 

surface. Sulfides are produced only in a reducing environment • 

d. Aquic or peraguic 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 vater 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 tem

perature is above biologic zero (5° C) at some time while the 

* Indicators are list:ed 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 ensur~ that the proper decision was 

reached. 
I 

** A detailed definition of organic soil material is available in USDA-SCS 

(1975). 
I 
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soil is saturated. Soils with peraguic moisture reRimes are 

characterized by the presence of ground water always at or near 

the soil surface. ~camples include soils of tidal marshes a~d 

soils of closed, landlocked depressions that are fed by perma

nent streams. 

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 chan~es to a pink color upon 

addition of a-a-dipyridil, ferrous iron is present, which 
indicates a reducing soil environment. NOTE: This test car.not 

be used in mine~al hydric soils having ~~ i~on content, 
o~ganic soils, and soils that have been desatu~ted for signif-
icant periods of the grMng season. ! 

Soil colors. The colors of various soil components areloften 

the most diagnt",CJtic indicator of hydric soils. Colors bf these 

components are strongly influenced by the frequency Jnd dura

tion of soil saturation, which leads to reducing soil condi

tions. Mineral hydric soils will be either gleyed or will have 

bright mottles and/or low matrix chroma. These are dis.cussed 
below: I 

(1) 

(2) 

Gleved soils (gray colors). Gleyed soils develop when 
anaerobic soil conditions result in pronounced chemical 

I 
reduction of iron, manganese, and other elements, 

1
thereby 

producing gray soil colors. Anaerobic conditions ;that oc

cur in waterlogged soils result in the predominanee of re

duction processes, and such soils are greatly redticed. 

Iron is one of the most abundant elements in soils. Under 

anaerobic conditions, iron in converted from the oxidized 

(ferric) state to the reduced (ferrous) state, which re

sults in the bluish, ~reenish, or grayish colors asso
ciated with the gleying effect (Figure 4). Gleying imme

diately below the A-horizon or 10 inches (Whichever is 

shallower) is an indication of a markedly reduced soil, 

and gleyed soils are hydric soils. Gleyed aoil conditions 

can be determined by using the gley page of the Munsell 

Color Book (Munsell Color 1975). 

Soils with bright mottles and/or low matrix chroma. 

Mineral hydric soils that are saturated for substantial 

peric~s of the growing season (but not long enough to 

produce gleyed soils) will either have bright mot~les and 

a low matrix chroma or wfll lack mottles but havJ a low 

matrix chroma (see Appendix D, Section 1, for a definition 

and discussion of "chroma" and other components of soil 

color). Mottled menns "marked with spots of contrasting 

color." Soils that have brightly colored mottles and a 

low matrix chroma are indicative of a fluctuating water 

table. The soil matrix is the portion (usually moTe than 

50 percent) of a given soil layer that has the predominant 
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color (Figure 5). Mineral hydric soils usually have one 
of the following color features in the horizon immediatelv 
below the A-horizon or 10 inches (whichever is shallower)·: 

(a) Matrix chroma of 2 or less* in ~ottled soils. 

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

NOTE: The matm chroma of some dark (bZackl mineral hydric 
soils LliZZ not conform to the criter>ia. described in fa) and tb) 
above; in such soils1 gray mottles occurring at 10 inches or 
less are indicative of hydric conditions. 

CAT.n'ION: SoHs LJith significant coloration due to the nature 
of the parent material re.g. red soils of the Red River Valle~) 
may not exhibit the above characteristics. In such cases. this 
indicator cannot be used. 

!• Soil a earin on h dric soils list. Using the criteria for 
hydric soils paragraph 37 , the NTCHS bas developed a list of 
hydric soils. Listed soils have reducing conditions for a 
significant portion of the growing season in ~ major portion of 
the root zone ana are frequently saturated within 12 inches of 
the soil surface. The NTCHS list of hydric soils is presented 
in Appendix D, Section 2. CALTION: 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 ~anganese in suspension are sometimes segre
gated as oxides into concretions or soft masses (Figure 6). 
These accumulations are usually black or dark brown. Concre
tions >2 mm in diameter occurring within 7.5 ~of the surface 
are evidenee 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 

sandv soils. However, three additional soil features may be used as indica

tors of sandy hydric soils, including: 

a. 

b. 

High organic matter content tn the surface horizon. Orianic 
matter tends to accumulate above or in the surface horizon of 
aandy soils that are inundated or saturated to the surface for 
a significant portion of the growing season. Prolonged inunda
tion or aatu.·ation creates anaerobic conditions that greatly 
reduce oxidation of organic matter. 

Streaking of subsurface horizons by organic matter. Organic 
matter is moved downward through sand as t'he water table 

* Colors should be determined in soils that have been moistened; otherwise, 
state that colors are for dry soils. 
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Figure 3. Organic soil 

Figure 5. Soil abowing 
.. trix (brown) and aottlel 

(reddiab-brown) 
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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 be~een the fingers, the organic 
matter stains the fingers. 

c. Organic pans. As organic matter is .oved 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 (spodtc horizon). These 
horizons often occur at depths of 12 to 30 inches beloW the 
mineral sutface. Wet apodic soils usually have thick dark sur
face horizPos that are high in organic matter with duli, gray 
horizons a~ove the spodic horizon. f 

CAUTION: In recently deppsited sandy material (e.g. accreting s~sJ. 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 charactet'

istics of areas that are periodically inundated or have eoila saturated to the 

surface at some time during the growing season. Areas with evident character

istics of wetland hydrology are those where the presence of water baa an over

riding influence on characteristics of veaetation and aoila due to anaerobic 

and reducing conditions. respectively. Such characterietice are uaually 

present in areas that are inundated or have aoile that are aaturated ;to the 
\ 

surface for sufficient duration to develop hydric aoila and eupport vegetation 

typically adapted for life in periodically anaerobic aoil conditiona. Hydrol• 

ogy is often the leaat exact of the parametere, and iadicatora of wetland 

hydrology are sometimes difficult to find in the field. However, it 11 essen

tial to establish that a wetland area is periodically inundated or has satu

rated soils during the growing season. 

Influencing factors 

47. Numerous factors (e.g., precipitation, etrattgraphy, topo~raphy, 

soil permeability, and plant cover) influence the vetnees of an area. Regard

less, the characteristic common to all wetlands ia the preeence of an abundant 

supply of water. The water source may be runoff fr~ direct precipitation, 
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~~~~~~ter or backwater flooding, tidal influence, ground water, or some com

bination of these sources. The frttquency and duration of inundation or soil 

saturation varies from nearly permanently inundated or saturated to irregu

larly inundated or saturated. Topographic position, stratigraphy, and soil 

permeability influence both the frequency and duration of inundation and soil 

saturation. Areas of lower elevation in a floodplain or marsh have more fre

quent periods of inundation and/or greater duration than most areas at higher 

elevations. Floodplain configuration may significantly affect duration of 

inundation. When the floodplain configuration is conducive to rapid runoff, 

the influence of frequent periods of inundation on vegetation and soils may be 

reduced. Soil permeability also influences duration 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 ~ore slowly in 

areas of abundant plant cover, thereby increasing frequency 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 continuum of ''etland hydrologic regimes, efforts have been made to classify 

wetland 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 ayatem developed 

for nontidal areas is presented in Table S. 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/aaturation during the growing season 

(Theriot, in press). Thus, frequency of inundation and soil saturation are 

not included in Table 5. 1The WES has developed a computer program that can be 

used to transform stream gage data to mean sea level elevations representing 
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Table 5 

Hydrologic Zones* - Nontidal Areas 

Zone Name 

It Permanently inundated 

II Semipermanently to nearly 
permanently inundated or 
saturated 

III Regularly inundated or 
saturated 

IV Seasonally inundated or 
saturated 

v 

VI 

Irregularly inundated or 
saturated 

Intermittently or never 
inundated or saturated 

Duration** Comments 

100% Inundation >6.6 ft mean 
water depth 

>75% - <100% Inundation defined as 
s6.6 ft mean water depth 

>25% - 75% 

>12.5% - 25% 

~5% - 12.5% Many areas having these • hydrologic characteristics 

<5% 
are not wetlands J 

Areas with these hydrologic 
characteristics are,not 
wetlands 

* Zones adapted from Clark and Benforado (1981). j 
•: .~;:~:.::.::r::i::.::i:~:::::::n.:::~or soil saturation during tba i"oving 

the upper limit of each hydrologic zone shown in Table 5. This program is 

available upon request.* 

Wetland indicators ,. 
49. Indicators of wetland hydrology may include, but are not neees

• sarily limited to: drainage pattema, drift lines, sediment depoBition,, 
I 

watermarks, stream gage data and flood predictions, historic records, visual 

observation of saturated •oils, and visual observation of inundation. fAny of 

these indicators may be evidence of wetland bydrolosic characteristics~ 
Methods for determining hydrologic indicators can be categorized according to 

I 

the type of indicator. Recorded data include stream gage data, lake gage 

data, tidal gage data, flood predictions, and historical records. Use lof 
these data is commonly limited to areas adjacent to streams or other stmilar 

' * R. F. Theriot, Environmental Laboratory, US Army Engineer Waterways 
Experiment Station, P.O. Box 631, Vicksburg, Miss. 39180. 
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areR~. Recorded data usually provide both short- and long-term information 

about frequency and duration of inundation, but contain little or no informa

tion 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:* 

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. Host C£ 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 hydrologic information. For exam
ple, 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) US 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 responsibility for flood control/relief and flood 
insurance. 

(4) Soil Conservation Service Small Watershed Projects. Plan
ning 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) Visual observation of inundation. The most obvious and 
revealing hydrologic indicator may be simply observing the 
areal extent of inundation. However, because seasonal 

* 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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(2) 

(3) 

conditions and recent weather conditions can contribute to 

surface water being present on a nonwetland site, both 

should be considered when applying this indicator. 

Visual observation of soil saturation. Examination of 

this indicator requires digging a soil pit (Ap~endix 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 varv depending on soil texture. In 

some cases, the upper level at which water is flowing into 

the pit can be observed by exa~ining the wall of the hole. 

This levelt represents the depth to the water table. The 

depth to aaturated soils will always be nearer the surface 

due to the capillary fringe. For soil saturation to im

pact vegetation, it must occur within a ~a1or portion of 

the root zone (usually within 12 inches of the surface) of 

the prevalent vegetation. The ~jor 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. uater may not rapidly a~cumulate in the 

hole even· when the soil is saturated. JT water is 

observed bt the bott~ of the hole but h~s not filled to 

the 12-in~h depth. examine the sides of the hol~ ~d de

te~ine tjhe sr.a!!owest depth at which water is enterir.g 

the hoZe. When applying this indicator, both the season 

o! the y~r and preced~ng weather conditions must be 

consider 
1
d. 

Watermarks. Watermarks are ~ost common on woody vegeta

tion. They occur as stains on bark (Figure 7) or other 

fixed objects (e.g. bridge pillara, buildings, fences, 

etc.). When several watermarks a~e present, the 

highest reflects the maximum extent of recent inundation. 

Drift lines. This indicator is most likely to be found 

adjacent to strea~s or other aou~ces of water flow in 

wetlands, but also often occu~a in tidal marshes. Evi

dence co,si~ts of deposition of debris in a line on the 

surface Figure 8) or debris entangled in aboveground 

vegetation or other fixed objects. Debris usually con

sists of remnants of vegetation (braneheR, stems, and 

leaves), sediment, litter, and othe~ waterborne ~terials 

deposited parallel to the direction of water flow. Drift 

lines provide an indication of the minimum portion of the 

area inundated during a floodin~ event; the maximum level 

of inundation is generally at a higher elevation than that 

indicated by a drift line. 

(5) Sediment deposits. Plants and other vertical objects 

often have thin layers, coatings, or depositions of min

eral or organic matter on them after inundation (Fig-

ure 9). This evidence ~Y remain for a considerable 

period before it is removed by precipitation or subsequent 

inundation. Sediment depnsition on vegetation and other 
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Figure 7. Watermark on 
trees 

Figure 9. Sediment deposit on 
plants 
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Figure 8. Absence of leaf 
litter and drift line 

(extreme left) 

Figure 10. Encrusted detritus 



' naure 11. Dra1naae pattern rtaure 12. Debria 
1D atraa clla~mel 
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objects provid~s an indication of the minimum inunJation 
level. When aedtments are primarily organic (e.g. fine 
organic material, algae), the detritus 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 adjacent to streams, consists 
of surface evidence of drainage flow into or through an 
area (Figure 11). In some wetlands, this evidence 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 a). 
Scouring is often evident around roots of persistent vege
tation. Debris may be deposited in or along the drainage 
pattern (Figure 12). CAUTION: Dztainage pattems also 
oaau~ in upland a~eas afte~ periods of conside~able p~e
cipitation; the~efo~e~ topographic position must also be 
aonside~ed ~hen applying this indicator. 
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PART IV: METHODS 

Section A. Introduction 

50. PART IV contains sections on preliminary data gathering, method 
selection, routine determination procedures, comprehensive determination 
procedures, methods for determinations in atypical situations, and guidance 
for wetland 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 use~ is not 
required to obtain information f~om aZZ idsntified sources. Flexibility is 
also provided in method selection {Section C). Three levels of routine deter
minatio~s are available, depending on the complexity of the required determi
nation and the quantity and quality of existing information. Application of 
methods presented in both Section D (routine determinations) and Section E 
(comprehensive determinations) may be tailored to meet site-specific require
ments, especially with respect 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 appli-

II 
II 
II 

•• -· • ) 

•• 
cation of the quantitative methods presented in Section E {comprehensive ~ • 
determinations). The user must af 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 employ- 1111 
ing routine methods that require soils examination. Comprehensive determina
tions 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 

I 

53. This section discu'sses potential sources of information that may b~ 

helpful in making a wetland d~termination. When the routine approach is used, 

it may often be possible to make a wetland determination based on available 
j 

vegetation, soils, and hydrology data for the area. However, this section 
\ 

deals only with identifying potential information sources. extracting perti

nent 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 determination. Completion of Section B is not required. but is 

recommended because the available information may reduce or eliminate the need 

for field effort and decrease the time and cost of making a determination. 

However, there are instances in small project areas in which the time required 

to obtain the information 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 
different scales. When possible, obtain maps at a scale;of 
1:24,000; otherwise. use maps at a scale of 1:62,500. Such 
maps are available from USGS 1n Reston, Va •• and Menlo Park, 
Calif., but they may already be available in the CE District 
Office. These maps provide several types of information/ 

i (1) Assistance in locating field sites. Towns, minor ~oads, 
bridges, streams, and other landmark featu~es {e.g.l 
buildings. cemeteries, water bodies, ete.) not commonly 
found on road maps are shown on these maps. I 

(2) Topographic details, including contour lines {usually at 

(3) 

(4) 

(5) 

(6) 

5- or 10-ft eontou~ intervals). \ 

General delineation of vet a~eas (swamps and ma~shes). 
Note: The actuaZ tJet area l'llf:rJI be greater than that shOIJI'I 
on the map because USGS gene~ZZy maps these areas based 
on the driest season of the year. 

Latitu~e, longitude, townships, ranges, and sections. 
These provide legal descriptions of the a~ea. 

Directions. including both true and magnetic north. 
! 

Drainage patterns. 
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(7) Gener~l land uses, such as cleared (agriculture ol 

pasture), forested, or urban. 

CAUTION: lobtain the most recent USGS maps. Older map may 

shOJJ feattboes. that no Z.onger e:rist and r.ri.Zl rwt shOtJ n tJ fea

tures tr1 haVe developed since the map ~s eonstructdd. AZso, 

USGS is 'tly changing the mapping seaZe from 1:24,000 to 

1:25,000. j 
b. National Wetlands Inventory products. 

(1) Wetland maps. The standard NWI maps are at a sc le of 

1:24,000 or, where USGS base maps at this scale ~re 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. Wetlands on NWI maps 

are classified in accordance with Cowardin et al. (1979). 

CAUTION: Since not aZ7. delineated areas on NWI ~s are 

wetlandS under Department of Army jurisdiction, NWI maps 

should ~t be used as the sole basis for determining 

LJhether'wetland vegetation is present. NWI "User Notes" 

are availuble that correlate the classification system 

with local wetland community types. An important feature 

of this classification system is the water regime modi

fier, wl:.ich describes the flooding or soil saturation 

characteristics. Wetlands classified as having a tempo

rarily flooded or intermittently flooded water regime 
I 

should be viewed with particular caution since t~is 

designation is indicative of plant communities that are 

transitional between wetland and nonwetland. These are 

among the most difficult plant communities to map accur

ately from aerial photography. For wetlands "wetter" than 

temporarily flooded and intermittently flooded, the prob

ability 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 seale of aerial photography used other 

far:!tors, all NWI map boundaries are approrimate The 

optimum use of NWI maps is to plan field review (i.e. how 

wet, big, or diverse is the area?) and to assis during 
I 

field review, particularly by showing the approximate 

areal extent of the wetland and its associationjwith other 

communities. NW1 maps are available either as a composite 

with, or an overlay for, USGS base maps and mayjbe 

obtained from the NWI Central Office in St. Petersburg, 

Fla., the Wetland Coordinator at each FWS regional 

offic"e, or the USGS. ~ 

(2) Plant database. This database of approximate! 

5,200 plant species that occur in wetlands pro ides infor

mation (e.g., ranges, habitat, etc.) about eac plant 
I 

I 

species from the technical literature. The database 
I 

\ 

served as a focal point for development of a n•tional list 

of:plants that occur in wetlands {Appendix C, Section 1). 
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d. 

e. 

f. 

' Soil survels. Soil surveys are prepared by the SCS for politi-
cal units county, parish, etc.) in a state. Soil surveys 
contain several types of information: 

I 
(1) 

( 2) 

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

Soil maps for general and detailed planning purposes 
These maps are usually generated from fairly recent . erial 
photography. CAUTION: The smallest mapping unit is 
3 acres, and a given soiZ series as mapped may contain 
small incLusions of other series. 

~ 
(3) Uses and management of soils. Any wetness characte~istics 

of soils will be mentioned here. I 
(4) Soil properties. Soil and water features are proviJed 

I 

that may be very helpful for wetland iuvestigations.1 Fre-
quency, duration, and timing of inundation (when present) 
are described for each soil type. Water table character
istics that provide valuable information about soil satu
ration 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. 

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. 

Environmental i act assessments (EIAs) environmental i act 
statements 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 indication of the location and character
istics of wetlands consistent with the required criterial(vege
tation, soils, and hydrology), and often contain flood fre
quency and duration data. 

\ 
Documents and ma a from State countv or local overnments. 
Regional maps that characterize certain areas e.g., potholes, 
coastal areas, or basins) aay be helpful because they indicate 
the type and character of wetlands. r 

Remote sensing. Remote aenaing is one of the¥wost uaefu~ 
information sources available for wetland identificatio~ 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 vas taken) can be determined. The multiagency 
cooperative National High Altitude Aerial Photography Program 
(HAP) has 1:59,000-scale color infrared photography for approx
imately 85 percent (December 1985) of the coterminous United 
States from 1980 to 1985. This photography has excellent 
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resolution and can be ordered enlarged to 1:24,000 s from 
Uses. Satellite images provide stmilar information as •aerial 
photography, although the much smaller scale makes observation 

of detail more difficult without sophisticated equipment and 
extensive training. Satellite images provide more recent 
coverage than aerial photography (usually at 18-day intervals). 

Individual satellite tmages are more expensive than aeiial 
photography, but are not as expensive as having an are; 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 areai partic-
ularly information on the wetness of the area. : 

i. USGS land use and land cover maps. Haps created by uses 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 nati~nal basis. Maps at a 
scale of 1:250,000 are available 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 sub
divided into forested and nonforested areas. Five oth~r sets 
of maps show political units, hydrologic units, census sub
divisions of counties, Federal land ownership, and State land 
ownership. These maps can be obtained from any uses mapping 
center. 

1· Applicant's survey plana and engineerins designs. In ~ny 
cases, the permit applicant will already have had the area sur

veyed (often at 1-ft contours or less) and will also ~ave engi-

Data synthesis 

neering designs for the proposed activity. I 
55. When employing Section B procedures, use the above source~ of 

information to complete the following steps: 

• STEP 1 - Identify the Project Area on a Map. Obtain a USGS•qua-
1 

' 
drangle 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, 
f 

buildings, drainage patterns, etc.). If possible, obtain diazo copies 

of the resulting base map. PROCEED TO STEP 3. I 
• STEP 3 - Determine Size of the Project Area. Measure the area 

boundaries and calculate the size of the area. PROCEED TO STEP 4 OR TO 

SECTION D OR E IF SECTION B IS NOT USED. 
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• 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 hydxoophytic 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 vegetation. 
Contact them and obtain any appropriate information. CAUTION: 
Ensure that the individual providing the info~ation has 
firsthand knouledge of the area. 

!· Any published scienti~ic studies of the area plant communities. 
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. 

• STEP 5 - Determine Whether the Vegetation in the Project Area Is Ade

quately Characterized. Examine the summarized data (STEP 4) and deter

mine whether the area plant communities are adequately character~~ed. 

For routine determinations, the plant community type(s) and the domi

nant species in each vegetation layer of each community type must be 

known. Dominant species are those that have the largest relative basal 

area (overstory),* height (woody understory). number of stems (woody 

vines), or greatest areal cover (herbaceous understory). For compre

hensive determinations. each plant community type present in the 

* 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 individuals of a species and subjectively 
compare vith other species present. 
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project area area must 1\ave 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.* In either case, PROCEED TO Section F if there is 

evidence of recent significant vegetation alteration due to human 

activities 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. Deter
mine 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, an~/or local government documents that contain 
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. 

e STEP 7 - Determine Whether Soils of the Project Area Have B,en Ade

quately Characterized. Examine the summarized soils data and determine 

whether the soils have been adequately characterized. For routine 

determinations, the soil aeries must be known. For comprehensive 

determinations, both the soil seriea and the boundary of each soil 

series must be known. Record information on DATA FORM 1. In either 

case, if there is evidence of recent significant soils alteration due 

to human activities or natural events, PROCEED TO Section F. Other

wise, PROCEED TO STEP 8. 

• STEP 8 - Summarize Available Hydrology Data. Examine available in

formation and describe the area hydrology. Consider the following: 

* A separate DATA FORM 1 must be used for each plant community type. 
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a. 

b. 

c. 

d. 

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

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

'i 
EIAs. EISs. or GDMs;that describe the pro~ect area. Extract 
any pertinent hydrologic data. 

Floodplain management maps. These maps may be used to extrap
olate elevations that can be expected to be inundated on a 1-. 
2-. 3-year, etc •• basis. Compare the elevations of these fea
tures with the elevation range of the project area to determine 
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. 

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

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

h. SCS County Soil Surveys that indicate the frequency and 
duration of inundation and soil saturation for area soils. 
CAUTION: Data provided only represent average cc:mditic:ms for' a 
particular soil sezties in its natural U12/btained state., and can
not be used as a positive hydrologic indicator in areas that 
have significantly altered hydrology. 

1. Tidal or stream gage data for a nearby water body that 
apparently influences the area. Obtain the Rage data and 
complete (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 eeason for each of 
the most recent 10 years of gage data. Rank these eleva
tions in d•scending order and aeleet the fifth highest 1 

elevation. Combine this elevation with the mean sea level 
elevation of the gaging station to produce a mean aea 
level elevation for the highest water level reached every 
other year. NOTE: Stream gage data are often pJOesented 
as 11~ rates in cubic feet peJO second. In these cases., 
ask the CE District's Hydrology Branch to convert fl~ 
rates to corresponding mean sea level elevations and 
adJust gage data to the site. Compare the resulting ele
vations reached biennially with the project area eleva
tions. If the water level elevation exceeds the area 
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elevation. the area is inundated during the growing season 
on average at least biennially. 

(2) Comprehensive approach. Complete the following: 

(a) Decide whether hydrologic data reflect the apparent 
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 fluctu
ate in a martner 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 available 
for the gaging station? 

• Do other water sources that would not be reflected 
by readings at the gaging station appear to signif
icantly affect the area? For example. 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 
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 developed by 
WES (available from the Environmental Laboratory upon 
request) for determining the mean eea level elevation 
representing the upper limits of wetland hydrology. 
In the latter ease. when the site elevation is lower 
than the mean sea level elevation representing a 
5-pereent duration of inundation and saturation dur
ing the growing season, the area has a hydrologic 
regime that may oecur in wetlands. NOTE: Duration 
cur'VBB do not zoeflect the period of soil satumti.on 
fo Z Zcn.ring detJatezoing. 

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 sat

uration during the growing season. For comprehensive determinations. 
I 

there must be documented guantitative evidence of frequent inundation 

or soil saturation during the growing season, based on at least 
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FORM 1. · · In: either case. 

hydrologic alteration due to human activities or narural events, 
CEED TO Section F. Otherwise, PROCEED TO Section C. 
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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 deter
minations (Section D) involve simple, rapidly applied methods that result in 
sufficient qualitative data for making a determination. Comprehensive methods 
(Section E) usually require significant time and effort to obtain the needed 

i quantitative data. The primary factor influencing method selection will 
I usually be the complexity of the required determination. However, comprehen-

sive methods may sometimes be selected for use in relatively simple determina
tions 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 
information will influence the level selected for use. 

a. Level 1 - Onsite Inspection Unnecessary. Tbi& level may be 
employed when the information already obtained (Section B) is sufficient for making 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 Section 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 ade
quate infora~tion 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 appropri
ate. NOTE: Sometimes it may be necessary to change to anothezo method de
scribed in the manuaZ, depending on the quality of avaiZabZe information 
and/ol' l'ecent changes in the project area. 
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Section D. Routine Determinations 

59. This section describes general procedures for making routine wet

land determinations. It is assumed that the user has already completed all 

applicable steps in Section B,* and a routine method has been tentatively 

selected for use (Section C). Subsections 1-3 describe steps to be followed 

when making a routine determination using one of the three levels descr~bed in 

Section c. Each subsection contains a flowchart that defines the relatiionship 

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 dete~nation. 

Subsection 1 - Onsite Inspection Unnecessary 

60. This subsection describes procedures fc- making wetiand determina

tions when sufficient information is already available (Section B) on which to 

base the determination. A flowchart of required step~ to be completed is pre

' sented in Figure 13, and each ste~ is described below. 

Equipment and materials 

61. No special equipment is needed for applying this method. The 

following materials will be needed: 

.!· 

I Procedure 

b. 

c. 

Map of project area (Section B, STEP 2) • 

Copies of DATA FORM 1 (Appendix B). 

Appendices C and D to this manual. 

j 62. Complete the following steps, as necessary: 

• STEP 1 - Determine Whether Available Data Are Sufficient for Entire 

Project Area. Examine the summarized data (Section B, STEPS 51 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 

* 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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I 
STEP 1 -DETERMINE WHETHER 

AVAILABLE DATA ARE SUFFICIENT 
FOR ENTIRE PROJECT AREA 

STEP 2- DETERMINE 
WHETHER HYDROPHYTIC 
VEGETATION IS PRESENT 

STEP 3- DETERMI;:c 
WHETHER WETLAND 

HYDROLOGY IS PRESENT 

STEP 4- DETERMINE WHETHER 
SOILS PARAMETER MUST BE 

CONSIDERED 

STEP 5 - DETERMINE WHE1'HER 
HYDRIC SOILS ARE PRESENT 

r---"''NO 

STEf'IS- WETLAND DETERMINATION 

STEP 7 • DETERMINE WETLAND 
BOUNDARY !IF NECESSARY I 

ONE OR MORE PARAMETERS 
MUST IE CHARACTERIZED I 

OVER ENTIRE PROJECT ARE~ 

' ALLPARAMETERSADEOUATELV 
CHARACTERIZED IN PARTJ 

BUT NOT ALL OF AREA ~ 

• 

Figure 13. Flowchart of steps involved in making a wetland 
determination when an onaite inspection is unnecessary 
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the vegetation, soils, and hydrology are not adequately characterized 

for any portion of the area, PROCEED TO Subsection 2. 

• STEP 2 - Determine Whether Hydrophvtic Vegetation Is Present. 
Examine the vegetation data and list on DATA FORM 1 the dominant plant 

species found in each vegetat~on layer of each community type. NOTE: 
l 

A separate DATA FORM 1 ~ZZ be required for each community type. 
Record the indicator status for each dominant species (Appendix C, 
Section 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,* 
hydrophytic vegetation is present. If one or more plant communities 
comprise of 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. 

• STEP 3 - Determine Whet~er Wetland Hydrology Is Present. When one of 
the following conditions applies (STEP 2), it is only necessary to 
confirm that there has ~een 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 (Appendix 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, and the 
wetland-nonwetland boundary is abrupt** (e.g. a Spartina 
alterniflora marsh bordered by a road embankment). 

If either ! or k 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 al-

tered the area hydrology. If any significant hydrologic alteration is 
found, determine whether the area is still periodically inundated or 

For the FAC-neutral option, see paragraph 35a. 
There must be documente~ 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 dominated by FACW species but no adjacent community 

dominated by OBL species; 
c. Has a gradual, 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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f 
has saturated soils for sufficient duration to support the documented 

• vegetation (_a or _b above). When a orb applies and there is no 
- - I 

evidence of recent hydrologic alteration. or when ! or ~ do not apply 

and there is documented evidence that the area is periodically 

inundated or has saturated soils, wetland hydrology is present. Other

wise, 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 ! or ~ of STEP 3 applies and there is either no evidence of 

recent hydrologic alteration of the project area or if wetland hydrol

ogy presently occurs on the area, hydric soils can be assumed to be 

present. If so, PROCEED TO STEP 6. Otherwise PROCEED TO STEP 5. 
t 
~ 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' \rhetber ~he 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 soiZ series description makes roefeNnce to inclusions 

of othero soiZ types~ data must be field verifisdJ. Any portion of the 
t 
I 

area that lacks hydric soils is a nonwetland. Complete the soils sec-

tion of-each DATA FORM land PROCEED TO STEP 6. 

• 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 bas either no evidence of 
altered hydrology or-confirmed wetland hydrology. 

\ 
b. Hydrophytic vegetation that does not conform to STEP 3a or 3~, 

has hydric soils, and has confirmed wetland hydrology.-

If STEP 6! or 6~ app~ies to the entire project area, the entire area is 

a wetland. Complete a DATA FORM 1 for all plant community types. Por

tions of the area not qualifying as a wetland based on an office deter

mination 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 nonvetlands. 

PROCEED TO STEP 7. If the available data are incomplete or question

able, an onsite inspection (Subsection 2} will be required. 
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• 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. 

Subsection 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 ~o 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. 
EguiEment and materials 

64. The following equipment and materials will be need\ed: 
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. 
e. Soil auger or spade (soils only). 
f. Tape (300ft). 

i· 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 Atxpical 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: IncZ.kde possib'Le offeite modifications 
that may affect the area hydrology. If not • PROCEED TO STEP 3, 
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Figure 14. Flowchart of steps involved in making a routine wetland 
determination when an onsite visit is necessary (Continued) 
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Figure 14. (Concluded) 
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If one or more parameters have been significantly altered by an activ

ity 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 param

eters 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 

hydrologic regime, PROCEED TO STEP 4. When the area is greater, than 
I 

5 acres in size (Section B, STEP 3) or appears to be highly diverse 

with respect to vegetation, PROCEED TO STEP 18. 

Areas Egual to O\ 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. 

• STEP 5 - Determine Whether Normal Environmental Conditions Are .. 
Present. 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 eeasonal 
fluctuations in temperature? 

If the answer to either of these questions is thought to be YES, 

PROCEED TO Section G. lilt the answer to both questions is NO, PROCEED 

TO STEP 6. 

• STEP 6 - Select Representative Observation Points. Select a repre

sentative observation point in each community type. A representative 

observation point is one in which the apparent characteristics (deter

mine visually) best represent characteristics of the entire community. 
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Mark on the base map the approximate location of the observation point. 
PROCEED 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 greatest 
relative basal area (woody overstoty),* greatest height (woody under
story), greatest percentage of areal cover (herbaceous understory), 
and/or greatest number of stems (woody vines). PROCEED TO STEP 8. 
• STEP B - Record Indicator Status of Dominant Species. Record on DATA 
FORM 1 the indicator status (Appendix C, Section 1 or 2) of each 
dominant species in each community type. PROCEED TO STEP 9. 
• STEP 9 - Determine Whether Hydrophytic Vegetation Is Present. 
Examine 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, 
FACW, 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 - Applv Wetland Hydrologic Indicators. Examine the portion 
of the area occupied by each plant community type for positive indica
tors 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 
indicator has wetland hydrology. If positive wetland hydrology indi
cators are present in all community types, the entire area has wetland 
hydrology. If no plant community type has a wetland hyArology indi-

\ 
cator, none of the area has wetland hydrology. Complete the hydrology 
portion of each DATA FORM 1. PROCEED TO STEP 12. 

* 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 subjec
tively compare with other species present. 

** For the FAC-neutral option, see paragraph 35a. 
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• STEP 12 - Determine Vhether Soils Must Be Characterized. Examine the 

vegetation aection of each DATA FORM 1. Hydric soils are aaaumed to be 

present in any plant community type in which: 

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

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

I 

When either ~ or ~ occ~rs and wetland hydrology is present, check the 
I 

hydric soils blank as positive on DATA FORM 1 and PROCEED TO STEP 16. 

If neither ~ nor ~ applies, PROCEED TO STEP 13. 

• STEP 13 - Dis a Soil Pit. Using a soil auger or spade, dig ~ soil 

pit at the representative location in each community type. The 

procedure for digging a soil pit is described in Appendix D, Section 1. 
I I . 

When completed,' approximately 16 inches of the soil profile !will be 

available for examination. PROCEED TO STEP 14. 

• STEP 14 - Apply Hydric Soil Indicators. Examine the soil at each 

location and compare its characteristics immediately below the 
·I 

~-horizon oT 10 inches (whichever is shallower) with the hydric soil 

indicators described in PART III, paragraphs 44 and/or 45. Record 

findings on the appropriate DATA FORM l's. PROCEED TO STEP 15. 

~ STEP 15 -Determine Vhether Hydric Soils Are Present. Examine each 
l 

DATA FORM 1 and determine whether a positive hydric &oil indicator was 

found. If so, the area at that location has hydric aoil. If &oils at 

all sampling locations have positive hydric soil indicators, the entire 

area has hydric soils. If soils at all sampling locations lack posi

tive hydric aoil indicators, none of the area is a wetland. Complete 

the soil section of each DATA FORM 1. PROCEED TO STEP 16. 

• STEP 16 - Make \letland Determination. Examine DATA FORM 1. If the 

entire area presently or normally bas wetland indicators of all three 

parameters (STEPS 9, 11, and 15), the entire area is a wetland. If the 

entire area presently or normall~ lacks wetland indicators of one or 

* The soils parameter must be considered in any plant community in which: 

a. The community is dominated by one or more FAC apecies. 
b. No community type dominated by OBL species is present. 
£. The boundary between wetlands and nonwetlands 18 aradual or 

nondistinc:t. 
d. The area ie known to or ia auepected of having aignificantly altered 

hydrology. 
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~~e parameters, the entire area is a nonwetland. If only a portion of l 
th,e area presently or normally has wetland indicators for all three 
pirameters, 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 nonwet
land. 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 S Acres in Size 

• STEP 18 - Establish a Baseline. Select one project boundary as a 
baseline. 

the area 

The baseline should parallel the major watercourse through 
or should be perpendicular to the hydrologic gradient (Fig-

1 f ure 15). 

STEP 19. 

Determine the approximate baseline length. PROCEED TO 

• STEP 19 - Determine the Required Number and Position of Transects. 
Use the following to determine the required number and position of 
transects (specific site conditions may necessitate changes in 
intervals): 

Baseline length, miles 

S0.25 ' 

>0.25-0.50 

>o.so-o. 75 
~ . >0.75-1.00 

>l.OQ-2.00 

>2.0Q-4.00 

>4.00 

Number of 
Reguired Transects 

3 

3 

3 

3 

3-S 
.5-8 

8 or more* 

* Transect intervals should not exceed 0.5 mile. 

Divide the baseline length by the number of required transects. Estab
lish one transect in each resulting baseline increment. Vae the 
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BASELINE 
SEGMENT~ 

I 
I 
I 
I 
I 
I 
1 
I 
I 
~ 

B 

• 

STARTING POINT OF 
BASELI'NE 

Figure 15. General orien~a~ion of baseline and ~ransec~s (dotted lines) 

in a hypothetical project area. Alpha characters represen~ differen~ 

plant communities. All transects start at the midpoint of a baseline 

segment except the first, which vas repositioned to include community 

j :; type A 
~ " 

midpoint of each'ba~eline increment as a transect atarting point. F~c 

example, if the baseline is 1,200 ft in length, three transects would 
i 

be established--one at 200 ft, one at 600 ft, and one at 1,000 ft from 

the baseline starting point. CAUTION: All pl.ant cormrunity types must 

be included. This may Mcaaai tate ztt1 location of one of' mof'e transect 

'Lines. PROCEED TO STEP 20. 

• STEP 20 - ~ample Observation Points Along the First Transect. Begin

ning 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 paraaeters at each 

observation point. Combine field-collected data with information 
i 

already available and .. ke a wetland determination at each observation 

point. A DATA FORM 1 must be completed for each observation point. 
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a. 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 pr~cipitation or ground-water levels? 

I (2) Are hydroph~tic vegetation indicators lacking due to 
seasonal fluctuations in temperature? 

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

is 

b. 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 signifi
cant distance along the transect, select an area that is no 
closer than 300 ft to a perceptible change in plant community 
type.. PROCEED TO~ STEP 20_£. 

c. Characterize parameters. Character~~e the parameters at the 
observation point; by completing (1), (2), and (3) below: 
(1) Vegetation. Record on DATA FORM 1 the dominant plant spe

cies 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 having 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 sise may be estimated, 
and plot size may also be varied ~hen site conditions ~~
~ant. Record on DATA FORM 1 any dominant apecies observec 
to have morphological adaptations (Appendix C, Section 3) 
for occurrence in wetlands, and determine and record domi
nant species that Save known physiological adaptations for 
occurrence in wetlands (Appendix C, Section 3). Record nr. 
DATA FORM 1 the indicator status (Appendix C, Section 1 or 
2) of each dominant species. Hydrophytic vegetation is 
present at the observation point when more than SO percent 
of the dominant species have an indicator status of OBL, 
FACW, and/or FAC**; when two or more dominant species have 
observed morphological or known physiological adaptations 
for occurrence in wetlands; or when other indicators of 
hydrophytic vegetation (PART III, paragraph 35) are 

* 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, con
sider both the size and number of individuals of a species and subjectively 
compare with other species present. 

** For the FAC-neutral option, see paragraph 35a. 
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\ 
present. Complete the vegetation section of DATA FORM I. 
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 species 
111Ust be OBL).* 

When eitheri(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 hydrophytic, 
dig a soil pit at the observation point using the proce
dure described in Appendix D. Section 1. Examine the soil 
immediately below the A-horizon or lD-inches (whichever is 
shallower) and compare its characteristics (Appendix D, 
Section 1) with the hydric soil indicat~rs described in 
PART III. paragraphs 44 and/or 45. Record findings on 
DATA FORM 1. If a positive·hydric soil indicator is pres
ent, the soil at the observation point is a hydric soil. 
If no positive hydric soil ind•cator is found. the area at 
the observation point does not have hydric soils and the 
area at the observation point is not a wetland. 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. Otherwise, PROCEED TO 
STEP 20d. 

(3) Hydrology. :Examine the observation point for indicators 
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 is present, the 
area at the observation point has wetland hydrology. If 
no positive we~land hydrologic indicator is present, the _ 
area at the observation point is not a wetland. Complete 
the hydrology section of DATA FORM 1 for the observ.eion 
point. PROCEED TO STEP 20!. 

!• Wetland determination. Examine DATA FORM 1 for the observation 
point. Determine whether wetland indicators of all three 
parameters are or would

1
normally be present during a signifi

cant 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 1e a nonwetland. 
PROCEED TO STEP 20,!• 

* Soils must be characterized when any dominant species has an indicator 
status of FAC. 
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e. Sample other observation points along the first transect. 
Continue along the first transect until a different co~unity 
type is encountered. Establish a representative observation· 
point within this community type and repeat STEP 20£ - 20d. If 
the areas at both obserVation points are either wetlands or 
nonwetlands. continue along the transect and repeat STE? 20c -
20~ for the next community type encountered. Repeat fer all 
other community types along the first transect. If the area at 
one observation point is wetlands and the n.ext observation 
point is nonwetlands (or vice versa). PROCEED TO STEP ~0!. 

f. Determine wetland-nonwetland boundary. Proceed along the tran
sect from the wetland observation point toward the nonwetland 
observation point. Look for subtle changes in the plar.t com
munity (e.g. the first appearance of upland species. disappear
ance of apparent hydrology indicators, or slight changes in 
topography). When such features are noted, establish ~ obser
vation point and repeat the procedures described in STEP 20c -
20~. 'NOTE: A neiJ DATA FORM 1 must be completed for t~~s -
observation point, and aZZ three parameters must be cr~cter
ized b!' field observation. If the area at this observation 
point is a wetland. proceed along the transect toward the non
wetland observation point until upland indicators are :ore ap
parent. Repeat the procedures described in STEP 20c - 20d. If 
the area at thi$ observation point is a nonwetland,-mo~e half
way back along the transect toward the last documented wetland 
observation point and repeat the procedure described 1~ 
STEP 20£ - 20~. Continue this procedure until the wet:and
nonwetland boundary is found. It is not necessary to complete 
a DATA FORM 1 for all intermediate 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 con
tinue along the first transect until all community types have 
been sampled and all wetland boundaries located. CAU::ON: In 
areas ~here ~tZandB are interspersed among no~tZands for 
vice versa). seve:raZ borm.dary determinations r.riZl be required. 
When all necessary wetland determinations have been co~pleted 
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 determi

nation 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 JATA 
I 

FORM 1. and mark each plant community type on the base map. I~entify 
I . 

each plant community type as either a wetland (W) or nonwetla~~~(N). 
l 

If all plant community types are identified as wetlands, the e~tire 
I 

area is wetlands. If all plant community types are identified as 
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nonwetlands, the entire area is nonvetlands. If both wetlands and non

wetlands are present, identify observation points that represent wet

land boundaries on the base map. Connect these points on the map by 

generally following contour lines to separate wetlands from nonwet

lands. Walk the contour line between transects to confirm the wetland 

boundary. Should anomalies be encountered, it will be necessary to 

establish short transects in these areas, apply the procedures de

scribed in STEP 20!, and make any necessary adjustments on the base 

map. 

Subsection 3 - Combination of Levels 1 and 2 

66! In some cases, especially for large projects, adequate information 

may already be available (Sec~ion 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. Sine~ procedures for eAch situation have already been 

described in Subsections 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 Adeguately Characterized. Apply procedures described 

in Subsection 1. When completed, a DATA FORM 1 will have been com

pleted for each community type, and a map will have been prepared 

identifying each community type as wetland or nonwetland and shoving 

any wetland boundary occurring in this portion of the project area. 

PROCEED TO STEP 2. 

• STEP 2 - Make Wetland Determination for Portions of the Project Area 

That Reguire an Onsite Visit. Apply procedures described in Subsec

tion 2. When completed, a DATA FORM 1 will have been completed for 

each plant community type or for a number of observation points (in

cluding 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: Wetl.and boundaries for the two maps '111iZZ not 

al.wys match e:ractZy. When this ocmaes, czn additional. site visit win 

be '1'equi'1'ed to refine the rJetZand bounda.ries. Since the dRgree of 
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:resolution of wtZand ~. t.ntz be ;poeatel' when dstel'minsd on-
. sits; it mil.1J b11 ru~aeBB<D"y t.o atp'toy pl'Oaedwtes desan'bed in Subsea
tion · 2 in the vicinity of the (boJll'l.(]al'ies :istemined fl'om Subseation 1 
to Nfine these boundt:ri.es. 
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Section E. Comprehensive Determinations 

67. This section describes procedures for making comprehensive wetland 

determinations. Unlike procedures for making routine determinations (Sec-
1 

tion D), application of procedures described in this section will result in 

maximum information for use in making determinations, and the information usu

ally will be quantitatively expressed. Comprehensive determinations should 

only be used when the project area is very complex and/or vhen the determina

tion requires rigorous documentation. This type of determination may be re

quired 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 hy

drology) is disputed. In such cases, only procedures described in this sec

tion that pertain to the disputed parameter need be completed. lt is assumed 

that the user bas already completed all applicable r-teps in Section B. NOTE: 

Depending on site characteristics, it may be necessary to aZteP the.sampZing 
design and/or data coZZection pPOcedwres. 

68. This section 1~ divided into five basic types of activities. The 
I 

first consists of preliminary field activities that must be completed prior to 

making a determination (STEPS 1-5). The second outlines procedures for deter

mining the number and locations of required determinations (STEPS 6-8). The 

third describes the basic procedure for making a comprehensive wetland deter

mination at any given point (STEPS 9-17). 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 tn the 

area (STEPS 20-21). A fl'owchart showing the relationship of various steps 

' required for making a comprehensive determination is presented in Figure 16. 

Equipment and material 

69. Equipment and aaterials needed for .. king a comprehensive deter

mination include: 

a. -
b. 

d. 

e. 

f. 

i· 

Base map (Section B. STEP 2). 

Copies of DATA FORMS 1 and 2. 

Appendice4 C and D. 
Compass. 

Tape (300 ft). 

Soil auger or spade. 

Munsell Color Charts (Munsell Color 1975). 
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Figure 16. Flowchart of steps involved in 
making a comprehensive wetland determina

tion (Section E) (Continued) 
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Figure 16. (Concluded) 
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l 
' h. Quadrat (3.28 ft by 3.28 ft). 

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

Field procedures 

70. Complete the following steps: 

• STEP l - 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 a~ea. 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 bound

aries. PROCEED TO STEP 2. 

• STEP 2 - Determine Whether an Atrpical Situation Exists. Exami~e the 

area and determine whether there is sufficient natural or human-i=duced 

alteration to significantly change the area vegetation, soils, an~/or 

hydrology. If not, PROCEED TO STEP 3. If one or more parameters have 

been recently altered significantly, PROCEED TO Section F and determine 

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 para~eters 

not significantly influenced by human activities. PROCEED TO STE? 3. 

• STEP 3 - Determine Homogeneity of Vegetation. While completing 

STEP 2, determine the number of plant community types present. ~~rk 

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 a~d 

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 tmperative that !!! plant community 

types occurring in all portions of the area be included in the ievesti

gation. PROCEED TO STEP 4. 

• STEP 4 - Determine the Type and Number of Layers in Each Plant 

Community. Examine each identified plant community type and determine 

the type(s) and number of layers in each community. Potential layers 

include trees (woody overatory), saplings/shrubs (woody understo~), 

herbs (herbaceous understory), and/or woody vines. PROCEED TO S7EP S. 

• STEP S - Determine Whether Normal Environmental Conditions Are 

Present. Determine whether normal environmental conditions are ?resent 
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at the observation point by considering the following: 
a. Is the area at the observation point presently lacking 

hydrophytic vegetation and/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. PROCEED 
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 
determine the appropriate number of baseline segments: 

Length of 
Baseline Lensth, ft Number of Sel!!!ents Baseline Sel!!!ent. ft 

>50 - 500 3 18 - 167 

>500 - 1.ooo 3 167 - 333 
> 1, 000 - s.ooo 5 200 - 1,000 
>5,000 - 10.000 7 700 - 1,400 

>10.000* variable 2,000 

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

l 

Use a random numbers table or a calculator with a random numbers gener

ation feature to determine the position of a transect starting point 
within each baseline segment. For example, when the baseline is 

l 4.000 ft. the number of baseline segments will be five, and the base-
; 

line segment length will be 4,000/5 • 800 ft. Locate the first tran-
sect within the first 800 ft of the baseline. If the random numberJ 

I table yields 264 as the distance from the baseline starting point, mea-
! sure 264 ft from the baseline starting point and establish the starting 

point of the first transect. If the uecond random number selected is 
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B 

TRANSECT STARTING POINT 
BASELINE STARTING POINT 

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 

530, the starting poi .t of the second transect will be located at a 
distance of 1,330 ft (800 + 530 ft) from the baseline starting point. 

CAUTION: Make sure that eaeh pZant eommunity type is incZuded in at 
Z.east one tl"anseet. If not, modify the sampling design acaol"dingZy. 
When the starting point locations for all required transects have been 

determined, PROCEED TO STEP 8. 

• STEP 8 - Determine the Number of Required Observation Points Alons 
Transects. The number of required observation points along each 

transect will be largely dependent on transect length. Establish 
observation points along each transect using the following as a guide: 
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Transect Number of Interval Between 
Lensth, ft Observation Points Observation Points, ft 

<1,000 2-10 100 

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

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

2:10,000 >10 1,000 

Establish the first observation point at a distance of 50 ft from the 

baseline (Figure 17). When obvious nonwetlands occupy a long portion 

of the transect trom the baseline starting point, establish the first 

observation point in the obvious nonwetland at a distance of approxi

mately 300 ft from the point that the obvious nonwetland begins to 

intergrade into a potential wetland community type. Additional obser

vation points must also be established to determine the wetland bound-
l ' 

ary between successive regular observation points when one of the 

points is a wetland and the other is a nonwetland. CAUTION: In Zarge 

areas having a mosaic of plant community types, several wet~ bound

aries may occur atong the same transect. PROCEED TO STEP 9 and apply 

the comprehensive wetland determination procedure at each required ob

servation point. Use the described procedure to simultaneously charac

terize the vegetation, soil, and hydrology at each required observation 

point along each transect, and use the resulting characterization to 

make a wetland determination at each point. NOTE: AZZ required ~t

Land boundary dete~nations should be made white proceeding aLong a 

transect. ~ ,. 

• STEP 9 - Characterize the Vegetation at the First Observation Point 

Along the First Transect.* Record on DATA FORM 2 the vegetation 

occurring at the first observation point along the first transect by 

completing the following (as appropriate): 

a. Trees. Identify each tree occurring within a 30-ft radius** of 
the observation point. measure its basal area (aquare inches) 
or diameter at breast height (DBH) using a basal area tape or 

* 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 dominance may vary. 

** A larger sampling plot may be necessary when trees are large and widely 
spaced. 

76 

, I 

,,,, 
_,. 

II 

I 
--i 
I 

.,,_ 

I 
I 
I 
I 
t. 
-l 

J 

[I 

'I """"'· ,,, 



diameter tape, respectively, and record. NOTE: If DBH is 
measured, eonvert values to basal area by applying the [o1'11T1J.la 
A = wr'. 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 
community): 

Height Height Class Midpoint of 
Class Ranse, ft Ranse, 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 touch
ing 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 extending into 
the quadrat and estimate its percent cover by applying the fol
lowing cover classes: 

Cover Class Midpoint of 
Class R~nse, % Class Ranse. % 

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 eover for all species ~ll often e:ceed 
100 percent. 
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d. Woody vines (lian~ Identify species of woody vines climbing 

each tree and sapling/shrub sampled in STEPS 9! and 9~ 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 layer* 

by completing the following: J 
l 

a. Trees. Obtain the total basal area (square inches) forfeach 

tree species identified in STEP 9a by summing the basallarea of 

all individuals of a species found in the sample plot. fRank 

the species in descending order of dominance based on total 
I 

basal area. Complete DATA FORM 2 for the tree layer. i 
b. Saplings/shrubs. Obtain the total height for each sapllng/ 

shrub species identified in STEP 9b. Total height, whith is an 

estimate of dominance, is obtained-by summing the midpoints of 
I 

height classes for all individuals of a species found in the 

sample plot. Rank the species in.descending order of dominance 

based on sums of midpoints of height class ranges. Complete 

OATA FORM 2 for the sapling/shrub layer. t' 
c. Herbs. Obtain the total cover for each herbaceous and oody 

seedling species identified in STEP 9c. Total cover i 

obtained by using the midpoints of the cover class range 

assigned to each species (only one estimate of cover id made 

for a species in a given plot). Rank herbs and woody ~eedlings 

in descending order of dominance based on percent covel. Com

plete DATA FORM 2 for the herbaceous layer. 

d. Woody vines (lianas). Obtain the total number of indi.iduals 

of each species of woody vine identified in STEP 9d. Rank the 

species in descending order of dominance based on numb~r of 

stems. Complete DATA FORM 2 for the woody vine layer., 
PROCEED TO STEP 11. 

• STEP 11 - Characterize Soi!. If a soil survey is available Sec

tion B), the soil type may already be known. Have a soil scie~tist 
confirm that the soil type is correct, and determine whether tLe soil 

series is a hydric soil (Appendix D, Section 2). CAUTION: ~ing 
zmits on soU sW'Veys sometimes have incl,;sions of soU series!. or 

phases not sh~ 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 

The same species may occur as a dominant in more than one vegetation layer. 
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look for indicators of hydric soils immediately below ~he A-horizon or 

10 inches (whichever is shallower) {PART III, paragraphs 44 and/or 45). 

Record findings on DATA FORM I. PROCEED TO STEP 12. 

• STEP 12 - Characterize Hydrology. Examine the observation point for 

indicators of wetland hydrology (PART III. paragraph 49), and record 

observations on DATA FORM I. Consider indicators in the same sequence 

as listed in paragraph 49. PROCEED TO STEP 13. 

• STEP 13 - Determine Whether Hvdrophytic Vegetation Is Present. 

Record the three dominant species from each vegetation layer (five 

species if only one or ~o layers are present) on DATA FORM 1.* Deter

mine whether these species occur in wetlands by considering the 

following: 

a. 

b. 

c. 

More ercent of the dominant lant s ecies are OBL, 
FACW, and or FAC** on lists of plant snecies that occur in wet
lands. Record the indicator status of all dominant ap~cies 
(Appendix C, Section 1 or 2) on DATA FORM 1. Rydrophytic vege
tation is present when the majority of the dominant species 
have an indicator status of OBL 1 FACW 1 or FAC. CAUTION: Not 
necessarily all plant communities composed of only FAC species 
are hydrophytic communities. They are hydrophytic communities 
only ~hen positive indicators of hydric soils and ~tland 
hydrology are also found. If this indicator is satisfied, com
plete the vegetation portion of DATA FORM 1 and PROCEED TO 
STEP 14. If not, consider other indicators of hydrophytic 
vegetation. 

Presence of adaptations for occurrence in wetlands. Do any of 
the species listed on DATA FORM 1 have observed morphological 
or known physiological adap~ations (Appendix C, Section 3) for 
occurrence in wetlands? If so, record species having such 
adaptations on DATA FORM 1. When ~o or more dominant species 
have observed morphological adaptations 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 indica
tors of hydrophytic vegetation. 

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, complete 
the vegetation portion of DATA FORM 1 by recording sources of 
supporting information, and PROCEED TO STEP 14. If no indica
tor of hydrophytic vegetation is present, the area at ~he ob
servation point is not a wetland. In such cases, it is 

* Record all dominant species when less than three are present in a vegeta
tion layer. 

** For the FAG-neutral option, see paragraph 35a. 
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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 I 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 

presently or normally lacks wetland indicators of one or more param

eters, 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 4and make a 

wetland determination by repeating procedures described in STEPS 9-16 • 

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 nonwet

lands), PROCEED TO STEP 19. When the areas at the two observation 

points are different (i.e. one wetlands, the other nonvetlands), PRO

CEED TO STEP 18. 

• STEP 18 - Determine the Wetland Boundarv Between Observation Points. 

Determine the position of the wetland boundary by applying the 

following procedure: 

b. 

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

Make as many additional wetland determinations as necessary to 
find the wetland boundary. NOTE: The completed DATA FORM l 'a 
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for the original ttJo obse1"Vation. points often ui.ZZ provids a 
clue as to the parameter(s) that change be~en the two points. 

.£• When the wetland boundary is found, mark the boundary location 
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 rerular 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 

required observation points along all transects. NOTE: The p~cedUre 

described in STEP 18 must be applied at every position where a L1Btl.and 

boundary occurs be~een 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 Con

tairling Wetlands. Examine all completed copies of DATA FORM 1 

(STEP 19), and mark on a copy of the base map the locations of all ob

servation points that are wetlands with a W and all observation points 
( 

that are nonvetlands 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 follow

ing contour lines between transects. CAUTION: If the dete~nation is 

con.sidsred to be highly controversial., it may be necessary to be --:ore 

precise in determining the r.1etLand boundary be~en t~sects. This is 

aZso tl'Ue for very 'Large areas where the distance bettJeen tztansects is 

greater. If this is necessazty, PROCEED TO S'!EP 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 alons transects. The 
first method involves surveying the elevation of the wetland 
boundaries along transects and then extending the survey to 
determine the aame contour between transects. This procedure 
will be adequate in areas vbere there is no significant eleva
tiona! change between transects. However, if a significant 
elevational change occurs between transects, either the sur
veyor .ust adjust elevational readings to accommodate such 
changes or the second method must be used. NOTE: The surveyed 
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rJettCZ1'.d boundary must be e:ca:mined to ensW'e that no anomalies 
e:rist. If these occur, additional uetland iUteminations '~JiZZ 
be required in the portion of the area rJhere the anomalies 
occur, and the 111et!.and botmdaey 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 wetland 
boundary at sufficiently close intervals (not necessarily 
standard int,ervals) 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. 

•J 
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~on F. Atrpical 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 sec

tion 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 indi
cators of one or more wetland parameters. Examples include, 
but are not limited to: (1) alteration or removal of vegeta
tion; (2) placement of dredged or fill material over hydric 
soils; and/or (3) construction of levees, drainage systems, or 
dams that significantly alter the area hydrology. NOTE: This 
section should not be used for activities that have been previ
ous ty authoriaeaor those that cuoe ezempted from CE regul.ation. 
For e:arrrpZe:t this section is not crppZicabl.e to cuoeas that have 
been drained under CE authoriaation or that did not require CE 
authorization. So1'1e of these areas may still be L1Bt1.trnds, but 
procedu~es 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 impound 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, avalanches, 
volcanic activity, and changing river courses are other exam
ples. NOTE: It is necessary to detsmrine whsther al.teMtions 
to an area have rssulted in ahanges that aN now the "nolm:zZ 
circumstances." The relative permanence of the change and 
whether the area is now functioning 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 parameters are absent. For example, 
road construction may have resulted tD impoundment of water in 

an area that previously was nonwetland, thereby effecting 
hydrophytic vegetation and wetland hydrology in the area. How
ever, the area may lack hydric soil indicators. NOTE: SUbsec
tio7'1 D is not intended to bring into CE jurisdiction those man
made I.Jetl.ands that cuoe ezempted undero CE regulations oro 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. 
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i2. When any of the three types of situations described in paragraph 71 
I occurs, application of -.thods described in Sections D and/or E vill lead to 

the conclusion that the area is not a wetland because positive wetland indi
cators for at leasttone of the three parameters will be absent. Therefore, 
apply procedures described in one of the following subsections (as appropri
ate) to determine whether positive indicators of hydrophytic vegetation, 

i hydric soils, and/or wetland hydrology existed prior to alteration of the 
area. Once these proc~dures have been employed, RETURN TO Section Dtor E to 
make a wetland determination. PROCEED TO the appropriate subsection• 

Subsection 1 - Vegetation 

73. Employ the following steps to determine whether hydrophytic 
vegetation previ~usly occurred: 

• STEP 1 - Describe the Type of Alteration~ Examine the area and de
scribe the type of alteration that occurred. Look for evidence of 
selective harvesting, clear cutting, bulldoz~ng, recent conversion to 
agriculture, or other activities (e.g •• burning, discing, or presence 
of buildings, dams, levees, roads, parking lots, etc.). Determine the 
approximate date* when the alteration occurred. Record observations on 
DATA FORM 3, and PROCEED TO STEP 2. 

I 
• STEP 2 - Describe Effects on Vegetation. Record on DATA FORM 3 a 
general description of how the activities (STEP 1) have affec~ed the 
plant communities. Consider the following: J 

a. Has all or a portion of the area been cleared of vege ation? 
b. Has only one layer o~ the plant community (e.g. trees) been 

removed? 
c. Has selective harvesting reoulted 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? 

* It is especially important to determine whether the alteration occurred 
prior to implementation of Section 404. 
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?~OCE!D TO STEP 3 • 

• STEP 3 - Determine the Txpe of Vegetation That Previously Occurred. 

Obtain all possible evidence of the type of plant communities that 

occurred in the area prior to alteration. 

evidence include: 

Potential sources of such 

a. Aerial photography. Recent {within 5 years) aerial photography 
can often be used to document the type of previous vegetation. 
The general type of plant communities formerly present 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 remain
ing species may~be indicative of hydropbytic vegetation. 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 examin
ing piles of debris resulting from land-clearing operations or 
excavation to uncover identifiable remains of the previous 
plant community. 

c. Previous site inspections. Documented evidence from previous 
inspections of the area may describe the previous plant com
munities, 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 6ave the same topographic position, soils, and 
hydrology as th~ altered area, the plant community types on the 
altered area were probably similar to those of the adjacent 
areas. 

e. 

f. 

SCS records. ~oat 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. 

Permit applicant. In aome cases, the permit applicant may pro
vide important information about the type of plant communities 
that occurred prior to alteration. 

i 
Public. Individuals familiar with the area may provide a good 
general description of the previously occurring plant 
communities. 

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

i To develop the strongest possible record, all of the above sources 
I should be conside~ed. If the plant community types that occurred prior 
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to alteration can be determined, record them on DATA FORM 3 and also 

record-the basis used for the detet'lllination. 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 oneJof the 

I 
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 
indicators of hydrophytic vegetation (PART III, paragraph 35). If 
none of the indicators are met, the plant communities that previously 

t occurred did not constitute hydrophytic vegetation. If hydrophytic 
vegetation was present ~nd no other parameter was in question,lrecord 
appropriate data on the vegetation portion of DATA FORM 3, and return 

to either the appropriate subsection of Section D or to Sectior E.l If 
either of the other parameters was also in question, PROCEED T 1 
Subsection 2 or 3. ' 

Subsection 2 - Soils 

74. l Employ the following steps to determine whether hydric soils previ-
ously occurred: 

• STEP l - Describe the Trpe 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 
ObVIOus. If so, it will be necessary to dig a hole toireach 
the original soil (sometimes several feet deep). FillJmaterial 
will usually be a different color or texture than the original 
soil (except when fill material has been obtained fromflike 
areas onsil~). Look for decomposing vegetation between soil 
layers and the presence of buried organic or hydric soll l 
layers. In accreting or recently fot'llled sandbars in r}ver\'ine 
situations. the soils may support hydrophytic vegetation but 
lack hydric soil characteristics. 

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

c. Sebsurface plowing. Has the area recently been plowed Jelow 
the A-horiz~n or to depths of greater than 10 in.? ' 

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

e. Presence of man-made structures. Are buildings, dams, Ievees, 
roads, or parking lots present? ! 

Determine the approximate date* when the alteration occurred. This may 
require checking aerial photography, examining building permitsJ etc. 
Record on DATA FORM 3, and PROCEED TO STEP 2. J 
• Step 2 - Describe Effects on Soils. Record on DATA FO~~ 3 a eneral 
description of how identified activities in STEP 1 have affecteJ the 
soils. Con~ider the following: J 

a. Has the soil been buried? If so, n·cord the e(;ptb of f 11 • material and determine whether the original soil is intact. 
b. Has the soil been mixed at a depth belc~ the A-horizon Jr 

greater than 10 inches? If so, it will be necessary tojexamine 
the original soil at a depth tmmediately below the plow d zone. 
Record supporting evidence. 1 

~· Has the soil been sufficientlv altered to change the so 1 
phase? Describe these change~. I 

PROCEED TO STEP 3. 

• STEP 3 - Cbaractet"ize Soils That Previously Oceut"red. Obtain; all 
I possible evidence that may be used to characterize soils that pre-

viously occurred on the area. Consider the following potentiallsources 
of information: _ 

!· Soil surveys. In many cases, recent aoil surveys will tie 
available. If so, determine the soil aeries that were mapped 
for the area, and compare these soil aeries with the list of 
hydric soils (Appendix D, Section 2). If all soil aeries are 
listed as hydric soils, the entire area had hydric soils prior 
to alteration. 

b. Characte"rization of buried soils. When fill material bas been 
placed over the original soil without physically disturbing the 
soil, examine and characterize the buried soils. To accomplish 
this, dig a bole through the fill material until the original 
soil is encountered. Determine the point at which the original 

* It is especially important to determine whether the alteration occurred 
prior to implementation of Section 404. 
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soil material begins. Remove 12 inches of the original soil 
from the hole and look for indicators of hydric soils 
(PART III, paragraphs 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 or
ganic layer, presence of mottles or gleying, and/or presence of 
iron and manganese concretions. If the original soil is mot
tled and the chroma of the soil matrix is 2 or less,* a hydric 
soil was formerly present on the aite. If any of these indica
tors are :found, the original soil vas a hydric soil. (NOTE: 
When the fill material is a thick layer. it might be necessary 
to use a backhoe or posthole digger to ezcavate the soil pit.) 
If USGS quadrangle mapa indicate distinct variation in area 
topography, this procedure aust be applied in each portion of 
the area that originally bad a different surface elevation. 
Record findings on DATA FORM 3. 1 

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) immediately 
below this depth. Record findings on DATA FORM 3. 

~- Removal of surface layers. Dig a hole (App•ndix D, Section 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-borizon) for hydric soil char
acteristics. 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 vas present, PROCEED TO 

STEP 4. If not, a determination cannot be made using soils. Use the 

other parameters (Subsectiona 1 and 3) for the determination. 

• STEP 4 - Determine Whether Hydric Soils Were Formerly Present. 

Examine the available data and determine whether indicatoretof hydric 
,I 

soils (PART III, paragraphs 44 and/or 45) were formerly present. If no 

indicators 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 aignificautly altered or return 

either to the appropriate subsection of Section D or to Section E and 

characterize the area hydrology • 
• • * The matrix chroma must be 1 or lese if no mottles are present (aee para-

graph 44). The soil must be moist When colors are determined. 

88 

-- ----·-----

'I 

} 

• 
Ill 

• 
II 

• • • "'"''\ 
...._.. 

• • • 
I 

• 
• • 
' 11 
I 

""" 



Subsection 3 - Hydrology 

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

* 

• STEP 1 - Describe the Type of Alteration. Examine the area and 
describe the type of alteration that occurred. Look for evidenJe of: 

a. 

b. 

c. 

d. 

e. 

f. 

Dams. Has recent construction of a dam or some natural event 
(e.g. beaver activity or landslide) caused the area to bec~e 
increasingly wetter or drier? NOTE: ~is activity could r.=ve 
occW"red a considsrab1.e distance m.tty from the site in 
question. 1 
Levees, dikes, and similar structures. Have levees or dikes 
recently been constructed that prevent the area from becom!ng 
periodically inundated by overbank flooding? 
Ditching. Have ditches been constructed recently that cause 
the area to drain more rapidly following inundation? 1 

Filling of channels or depressions (land-leveling). Have natu
ral channels or depressions been recently filled? 
Diversion of walar. Has an upstream drainage pattern beer: 
altered that results in water being diverted from the area; 
Ground-water extraction. Has prolonged and intensive pump!ng 
of ground water for irrigation or other purposes significantly 
lowered the water table and/or altered drainage patterns? 
Channelization. Have feeder streams recently been channelized 
sufficiently to alter the frequency and/or duration of 
inundation? 

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

Record 

( 
• STEP 2 - Describe Effects of Alteration on Area Hydrology. Recc :-d 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 leas frequently inundated than 
prior to alteration? To what degree and why? 

b. Is the duration of inundation and soil saturation differer.t 
than prior t~ alteration? How much different and why? 

PROCEED TO STEP 3. 1 
• STEP 3 - Character ze the Hydrology That Previously Existed in t~e 

i 
Area. Obtain all possible evidence that may be used to character~ze 

\ 
I It is especially important to determine whether the alteration occurred 

prior to implementation of Section 404. 
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the hydrology that previously occurred. Potential sources of informa

tion 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 

elevations 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 ltmit of inunda

tion 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 represent

ing 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 position and are 

similarly influenced by the same sources of inundation, look 

for wetland indicators in these areas. 

c. Aerial photography. Examine any available aerial photography 

and determine whetner 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 photography taken 

during the growing season and prior to site alteration. 

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 frequency 

of inundation of the area from Floodplain Management ~aps (if 

available). Record flood frequency on DATA FORM 3. 

!· Public or local government officials. Contact individuals who 

might have knowledge that the area was periodically inundated. 

If sufficient data on hydrology that existed prior to site alteration 

can be obtained to determine whether wetland hydrology was previously 

present. PROCEED TO STEP 4. If not, a determination involving hydrol

ogy cannot be made. Use other parameters (Subsections 1 and 2) for the 

wetland determination. Return to either the appropriate aubsection of 

Section D or to Section E and complete the necessary data forms. 

PROCEED 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 
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hydrology (PART III, paragraph 49) were present prior to site altera

tion. 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. 

Subsection 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 

incidental human activities. Examples of man-induced wetlands include irri

gated wetlands, wetlands resulting from impoundment (e.g. reservoir shore

lines), wetlands 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 wetland indicators of all three parameters (i.e. vegetation, 

soils, and hydrology) may be found in some man-induced wetlands, indicators of 

hydric soils are usually absent. Hydric soils require long periods (hundreds 

of years) for development of wetness characteristics, and most man-induced 

wetlands have not been in existence for a sufficient period to allow develop

ment of hydric soil charact~ristics. Therefore, application of the multi

parameter approach in making wetland determinations in man-induced wetlands 

must be based on the presence of hydrophytic vegetation and wetland hydrol

ogy.* There must also be documented evidence that the wetland resulted from 

human activities. Employ the following steps to determine whether an area 
t 

consists of wetlands resulting from human activities: 

• STEP 1- DetermineiWhether the Area Represents a Potential 

Man-Induced Wetland. Consider the following questions: 

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

* 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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b. Has a major man-induced change in hydrology that occurred in 
the past caused a former deepwater aquatic habitat to become 
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 ~ny 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, proce
dures 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 
regarding man-induced wetlands. If the type o( activity resulting in 
the area being a potential man-induced wetland is exempted by regula
tion or policy, no further action is needed. If not ~xempt, 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 
~ 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. "fn such cases, it is assumed that the soils are 
functioning as hydric soils. CAUTION: If hy~phytic vegetation is 
being maintained onZy because of man-induced uetZand hy~Zogy that 
wouZd no Zonger ezist if the activity (e.g. irrigation) uere to be 
ternrinated, the area should not be consuured a uetland. 

• 
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Section G - Problem Areas 

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 situa

tions. 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 varia

tions that occur. and their effects on wetland indicators are presented in the 
following subparagraphs. Similar situations may sometimes occur in other wet

land types. Note: This section is not intended to bring nonLletZand areas 
having ~et~ indicators of two, but not aZZ th~e, parameters into Sec-
tion 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 Gf ground-water seepage. 
Such areas are seldom. if ever, flooded, but downslope ground
water movement keeps the soils saturated for a sufficient por
tion of the growing season to produce anaerobi~ and reducing 
soil conditions. This fosters development of hydric soil char
acteristics 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). depression areas occur that have wetland indicators of 
all three parameters during the wetter portion of the growing 
season. but normally lack wetland indicators of hydrology 
and/or vegetation during the drier portion of the growing sea
son. Obligate hydrophytes and facultative wetland plant spe
cies (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 grow
ing season. 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 establish that an area truly is a 
water body. Water in a depression normally must be suffi
ciently persistent to exhibit an ordinary high-water mark or 
the presence of wetland characteristics before it can be con
sidered as a water body potentially subject to Clean Water Act 
jurisdiction. The determination that an area exhibits wetland 
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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 upland and 

wetland characteristics, and the manner in which the area fits 
into the overall ecological system as a wetland. Evidence con-· 

cerning the persistence of an area's wetness can be obtained 

from its history, vegetation, 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 landlocked, while others have a drainage out
let to streams or other potholes. Most have standing water for 

much of the graving season 1n 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 eithar planted to row 

crops (e.g. soybeans) or are mowe~ as part of a haying opera

tion. When this occurs, wetland indicators of one or more 
parameters may be lacking. For example, tillage would elimi

nate 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 spe

·cies that are categorized as OBL. Application of procedures 

described in Sections D and E during the growing season will 
clearly result in a positive wetland determination. However, 
these areas will appear to be unvegetated mudflats when exam

ined during the nongrow1ng season, and the area would not 

qualify at that time as a wetland due to an apparent lack of 

vegetation. 

Wetland determi
nations in problem areas 

79. Procedures for making wetland determinations in problem areas are 

presented below. Application of these procedures is appropriate only when a 

decision 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 vari

ations in environmental conditions. Specific procedures to be used will vary 

according to the nature of the area, site conditions, and parameter(&) 

affected by the variatiJns in environmental conditions. A determination must 

be based on the best evidence available to the field inspector, including: 
i 

a. Availablj information (Section B). 

b. Field data resulting from an onsite inspection. 
\ 
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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 
parameters not adequately characterized in Section D or E. Complete 

the following steps: 

• STEP l - Identify the Parameter(s) to be Considered. Examine the 

DATA FORM l (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 
I the reason why the parameter(&) identified in STEP 1 should be given 

further consideration'. This will require a consideration and 

documentation of: 

a. EnvironmentaU 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. PROCEED 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 

information. 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 

resulting from STEP 3 and determine whether wetland indicators are 

normally present during part of the growing season. If so, record on 

DATA FORM l the indicators normally present and return to Section D or 

Section E and make aiwetland 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. 
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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 prol~nged 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. 

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. 

Atrpical 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. 

A2 

~I 
-:, 

i ·"""""' 
21 ._.. 
5 tt 

~I 
I 

~I 
I 
II 
II 
I 
\ 

i 
' II ~,/ 

I 

• -! 
b 
II 

~· 

• • ~ ·,.,#' 



Basal area - The cross-sectional area of a tree trunk measured in square 
inches. square centimetres, 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. iWhen 
plotless methods are used, an angle gauge or prism will provide a means for 
rapidly determining basal area. This term is also applicable to the cross
sectional area of a clumped herbaceous plant, measured at 1.0 in. above the 
soil surface. 

Bench mark - A fixed, more or less permanent reference point or object, the 
elevation of which is known. The US Geological Survey (USGS) installs brass 
caps in bridge abutments or otherwise permanently sets bench marks at conveni
ent locations nationwide. The elevations on these marks are referenced 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 construc
tion 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 
pressure) in which water is drawn upward from the water table by capillary 
action. 

Chemical reduction - Any process by which one compound or ion acts as an elec
tron donor. In such cases. the valence state of the electron donor is 
decreased. 

Chroma - The relative purity or saturation of a color; intensity of distinc
tive 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 carbon
ate, 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 aurfacft, which 
develop under conditions of prolonged soil saturation. 
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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 

floating or submersed macrophytes. 
Density - The number of individuals of a species per unit area. 
Detritus - Minute fragments of plant parts found on the eoil\aurfac:e. When 

fused together by algae or soil particles, this is an indic~lor that surface 

water was recently present. 
' 

Diameter at breast height (DBH) - The width of a plant stem as measured at 

4. 5 f t above the ground surf ace. 
< 

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

-
I 

Dominance - As used herein, a descriptor of vegetatiou that 1! related to the 

standing crop of a species in an area, usually measured by beisht, areal cover, 

or basal area (for trees). 
1 Dominant species - As used herein, a plant species that exerts a controlling 

influence on or defines the character of a community. \ I 
Drained - A condition in which ground or surface water bas been reduced or 

eliminated from an area by artificial means. 
, Drift line - An accumulation of debris along a contour {paralle\ to the vater 

flow) that represents the height of an inundation event. \ Duration (inundation/soil saturation) - The length of time duriDB vbicb water 

stands at or above the eoil surface (inundation), or dur1ns vbtdh the •oil is 

saturated. As used herein, duration refers to a period during the crowing 

season. 
. 

\ 
Ecological tolerance - The range of environmental conditions in which a plant 

species can grow. \ 

t Emergent plant - A rooted herbaceous plant species that bas part~ extending 

above a water surface. 
Field capacity - The percentage of water remainina in a soil after it bas been 

saturated and after free drainage ia negligible. Fill material - Any aa~rio~ placed ia .. oroa to iDcreooe eurfoee al .. atioo. 
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Fl:cded - 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 combina
tion 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 
number 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 1-, 2-, 
5-year, etc., inundation frequency. 

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

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

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

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

Gleved - A soil condition resulting from prolonged soil saturation, which is 
manifested by the presence of bluish or greenish colors through the soil mass 
or in mottles (spots or streaks) among other colors. Gleying occurs under 
reducing soil conditions resulting from 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 inches 
below the soil surface are higher than biologic zero (5° C) (US Department of 
Agriculture- Soil Conservation Service 1985).* For ease of determination 
this period can be approximated by the number of frost-free days (US Depart
ment of the Interior 1970). 

Habitat - The environment occupied by individuals of a particular species, 
population, 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, 
seedlings of woody plants (including vines) that are less than 3.2 ft in 
height are considered to be herbs. 

* See references at the end of the main text. 
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He~baceous layer - Any vegetative stratum of a composed predominantly of herbs. 
\ plant communitY that is 

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 
organic soil materials in more than half of the upper 80 em 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. 
~ - A characteristic of color that denotes a color in relation to red, yel
low, 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 (US 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. Hydric soil condition - A situation in which characteristics exist that are 
associated 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 
specified range of frequency and duration of inundation and soil saturation. ~ 

~ 
Hydrology - The science dealing with the properties, distribution, and circu
lation of water. 

Hydropbyte - Any maerophyte 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 occur, 
the area bas 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 saturated soils. 
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Imnortance 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 esti
mated 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 
morpholo~ical adaptation found in many hydrophytes) often has large inter
cellular 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 
;r-;;ter into or through an area. 

Liana - As used in this manual. a layer of vegetation in forested plant com
~unities 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 
conditions 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. 

Macrophvte - 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.) 1 as well as large algae (e.g. Chara app., 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. 
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Meal' sea level -A datUlD, or "plane of zero ele\•at1on," established by aver- ? 
aging all stages of oceanic tides over • 19-year tidal eyele or "epoch." Th1• 

plene is corrected for eurvature of the earth and is the standard reference \ 

for elevations on the eaTth' a surface. The correct term for mean aea level 1~1 

the National Geodetic VeTtteal Datum (NGVD). 
~; 

I' 
Mesophytic - Any plant species growing where soil moisture and aeration condt-n 

tiona 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 aoil consisting predominantly of. and having its properties 

determined predominantly by, mineral matter usually containing less than 

20-percent organic matter. 
Morpho~ogical adaptation - A feature of structure and form that aids in fit

ting a species to its particular environment (e.g. buttressed base, adventi

tious roots, aerenchymous tissue). 
Mottles - Spots or blotches of different color or shades of color interspersed 

within the dominant color in a soil layer, usually 1esult1ng 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. 
Nonhvdric soil - A soil that has developed under predominantly aerobic aoil 

conditions. These soils normally support mesophyt1c or xerophytic species. 
Nonwetland - Any area that has sufficiently dry conditions that indicators of 

hydrophyt1c vegetation, hydric aoil~ and/or wetland hydrology are lacking. 

As used in this manual, any area that is neither a wetland, a deepwater 

aquatic habitat, nor other special aquatic site. 

.. 

.. 
Organic pan - A layer usually occurring at 12 to 30 inches below the aoil sur

face in coarse-textured soils, in Which organic .atter 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) sat

urated for prolonged periods (unless artificially drained) and has more than 

30-percent organic matter if the mineral fraction is more than so-percent 

clay, or more than 2Q-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-pereent organic matter. 
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~~~rbank 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. Prolonged 
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 
organs, 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. 

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 
wetlands. 

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. 

Peraguic 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 pending of ground water, precip
itation, 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 
downward through the saturated soil. The rate at which water moves through 
the least permeable layer go·\erns 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 
activities that occurs in cella and tiaaues of a species, which results in it 
being better fitted to its environment (e.g. ability to absorb nutrients under 
low oxygen tensions}. 

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

Plant cover - See areal cover. 

Pneumstophore - Modified roots that may function as a respiratory organ in 
species subjected to frequent inundation or soil saturation (e.g., cypress 
knees). 
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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 vet at or near the surface during a sufficient part of the year that field crops cannot be grown under natural conditions. Poorly drained conditions are caused by a saturated zone, a layer with low hydraulic conductivity, seepage, or a combination of these conditions. 

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 vegetation, 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 measu!ement 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 relative number of individuals of a species in an area; it is calculated by 

=-~~N~um~b~e~r_o~f~i~nFd~i~v~i~du~a~l~s~o~f~s·p~ec~i~e~s_.A~-- x 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* of species A x 100 Total amount of all species 

Relative freguencv - A qu~ntitative 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 x 100 Total frequency of all species 

* The "amount" of a species may be based on percent areal cover, basal area, or height. 
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Relief - The change in elevation 
tively, the configuration of the 
hills and valleys. 

of a land surface between two points;lcollec
earth's surface, including such featutes as 

f 
I 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). 

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

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. l 
Routine wetland determination - A type of wetland determination in whi~ office drta and/or relatively simple, rapidly applied onsite methods are employed to determ4 ~e whether or not an area is a wetland. Moat wetland determinations are of this type, which usually does not require collection of quantitative data. i 

' 
' Sample plot - An area of larld us

1
ed for measuring or ob~erving existing]· conditions. f 

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. . 
I 

Saturated soil conditions - ~ condition in which all easily drained voi~s , (pores) between soil particl~s in the root zone are temporarily or permhnently ' 
I filled with water ·to the soil surface at pressures Rreater than atmospheric. 

Soil - Unconsolidated mineral and organic material that supports, or is capibie of supporting, plants, and which has recognizable properties due to the integrated effect of climate and living matter acting upon parent materlal,~ as conditioned by relief over time. • I \ 
Soil horizon - A layer of soil or soil material approximately parallel to the land surface and differing from adjacent genetically related layers in ~hysical, chemical. and biologic& 1 properties or characteristics (e.g. colotf. \ structure, texture, etc.). ' 

I 

i i Soil matrix - The portion of a given soil having the dominant color. Ip most cases, the matrix will be the portion of the soil havins more than SO prr~ent of the same color. · 

Soil permeability - The ease with which gases, liquids, or plant roots penetrate or pass through a layer of soil. 
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--~~==~~~-~A subdivision of a soil aeries having features (e.g. slop., a 

------------- face texture, and stoninesa) that affect the use and management of the'aoi 

but which do not vary sufficiently to differentiate it as a separate a.IJ-ie1' 

These are usually the baste mapping units on detailed soil mapa produce~ b}' 

the SoU Conservation Service. 

t 
.1 

Soil pore - An area within soil occupied by either air or water, resultipg 

from the arrangement of individual soil particles or peds. 
U 
.. 

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 ch& 

acteristics and arrangement in the soil profile, except for texture of the 

surface horizon. 
Soil structure - The combination or arrangement of primary soil particles 

secondary particles. units, or peds. Soil surface -\The upper limits of the soil profile. For 11ineral soils, this 

is the upper limit of the highest (Al) mineral horizon. For organic soils, it 

is the upper limit of undecomposed, dead organic aatter. 

Soil texture - The relative proportions of the various sizes of particles 

soil. 

Somewhat poorlv drained - Soils that are vet near enough to tbe surface or 

long enough that 1planting or harveati4g operations or crop growth is 11arkedly 

restricted unless artificial drainage is provided. Somewhat poorly drained 

soils commonly have a layer with low hydraulic conductivity, vet 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), 

presumably providing plant support (e.g., Rhizopho~a mangle). 

Stooling - A form of asexual reproduction in which new eboota are produced at 

the base of aenescing stems, often resulting in a multitrunk growth habit. 

Stratisraphx - Features of geology dealing with the origin, composition, 

distribution, and succession of geologic strata (layers). 

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

Surface water - Water present above tbe substrate or eo11 eurface. 

~ - 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 ita relief and the 

position of its natural and man-made features. 
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nsect _ 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 vfnes). 

Tvpical - That which normally, usually, or commonly occurs. 

Tvpicallv 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 thP- definition of wetlands, this term 
refers to situations in which C'\e 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. approxi
mately a functron-of the square root of the total amount of li,ht reflected 
from a surface; one of the three variables of color. 

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

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. 

Verv poorly drained - Soils that are wet to the surface moat 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 
maximum static water level reached during an inundation event. 
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~otar table - The upper surface of ground water or that level below which 

soil is saturated with water. It is at least 6 in. thick and persist~ in 

soil for more than a few weeks. 

· · 
tj 

Wetlands - Those areas that are inundated or saturated by surface or g~un 

water at a frequency and duration sufficient to support, and that unde~1no 

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 boundarv - The point on the ground at which a shift from wetlan~' 

nonwetlands or aquatic habitats occurs. These boundaries usually follow 

contours. 
Wetland determination - The process or procedure by which an area is adjudget 

a wetland or nonwetland. Wetland hydrology - The sum total of wetness characteristics in areas that 

inundated or have saturated soils for a sufficient duration to support 

hydrophytic vegetation. 
~etland plant association - Any grouping of plant species that recurs wherever 

certain wetland conditions occur. Wetland soil - A soil that has churacteristics developed in a reducing atmo

sphere, which exists when periods of prolonged soil satura~ion result in 

anaerobic conditions. Hydric soils that are sufficiently wet to support 

hydrophytic vegetation ar~ wetland soils. 
Wetland vegetation - The sum total of macrophytie plant life that oeeurs in 

areas where the frequency and duration of inundation or soil saturation pro

duce permanently or periodically saturated soils of sufficient duration to 

exert a controlling influence on the plant species present. As used herein, 

hydrophytic vegetation occurring in areas that also have hydric soils and 

wetland hydrology may be properly referred to as wetland vegetation. ~ 

Woodv vine - See liana. 
Xerophvtic - 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 

morphological. physiological, and/or reproductive adaptations. 
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APPENDIX B: BLANK AND EXAMPLE DATA FORMS 



Applicant 

DATA FORM 1 
1JETLAND DE'l'ERKINATION 

AppUc:ation 
Number: 

Project 
Name: __________________ __ 

------ Name: ______ _ State: County: Legal Description: Tovnah1p: _____ Rance: _____ Data: Plot No.: Section: _______ _ 

Vesetation [list the three dominant species in each vaaetation layer (S if only 1 or 2 layers)). Indicate apeciea with observed aorpbolo&ical or known physiological adaptations with an asterisk. 

Species 

!.!:!!!. 
l. 

2. 

3. 
Saplings/shrubs 
4. 

s. 
6. 

Indicator 
Status 

!!!.!!!. 
7. 

8. 
9. 

Species 

Woody vines 
10. 
11. 
12. 

Indicator 
Status 

% of species that are OBL, FACW, and./or FAC:_. Other illd.icatora: ___ _ Hydrophytic veaetation: Yes No_. 
Basis: __________________ _ 

~ 
Series and phase: On hydric aoila list? Yea _____ ; No_. Mottled: Yes_; No_. Hottle color: ; Matrix color: ___ __ Gleyed: Yes_ No_ Other iadicatora: _______________ _ Rydr.ic: ao:Us: Yea_ No_; laa\s: ________________ _ 

Hydro lou 
Inundated: Yes_; No_. Depth of atand.ina vater: _________ _ Saturated aoils: Yea_; No_. Depth to aaturated aoil: ______ _ Other indicators: __________________________________________ _ W.cland bydroloay: Y .. _; No_. laaia: ____________ _ Atypical dtuation: Yea_; No_. 
Noraal Circumstances? Yes_ No _____ • 
Wetland DetnminaUon: Wetland ______________ _ Nonwtland. ________ _ Co.aents: 

Determined by: _________ _ 
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Applicant Na•e: 

Location: --
~ATIOH LAYER 

TREES 

1 

2 

) 

4 

5 

6 

7 

"" 
8 

'"' 9 

10 

SAPLINGS/SHRUIS 

1 

z 
3 

4 

5 

6 

7 

8 

9 

10 

.: ~~·.:.· 

Plot 1: 

DATA FORM 2 

VF.GETATION-COHPREHENSIVE DETERMINATION 
Appllcation No.: _______ _ Project Nllllf! =---------

------- Date: ______ _ Deten~tned By: _________ _ 

BASAL AREA 

MIDPOINT OF 
HEIGHT CLASS 

TOTAL 
BASAL 
AREA 

TOTAL 
HEIGHT 
~ 

RANK 

RANK 

HERBS 

I 

2 

] 

4 

5 

6 

7 

8 

9 

10 

WOODY VINES 

z 
) 

4 

5 

6 

7 

8 

9 

10 

MIDPOINT OF 
% COVER CLASS 

NUHBEI OF 
~ 

RANK 

RANK 

...-E ,. -. 
' .. 
1 
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DATA FORM 3 

u 

ATYPIC4L SITUATIONS 
Applicant 

Application 

Name:__________ Number: _____ _ 
..... 
[ 

Project 
~ 

Location: 
Plot Number: -------

Name: _______ ·' 
1\ 

Date: ______ n A. VEGETATION: 
l. Type of Alteration: _____________________ _ 

2. Effect on Veget:ation=---------------------3. Previous Vegetation: ______________________________ __ 

(Attach documentation) --------------------------------------

4. Hydrophytic Vegetation? Yes _______ .No ______ _ 

B. SOILS: \ 
-~ype of Alteration: __________________________ ,_, _______ ___ 2. Effect on Soils: ____________________________ _ 

3. ·Previous Soils: _________________________ ----------

(Attach documentation) 
4. Hydric: Soils? Yes _______ N.o ______ _ 

C. HYDROLOGY: 
1. Type of Alteration: _________________________ _ 

2. Effect on Hydr-ology: _________________ ....::---

\ 
3. Previous Hydrolosy: ___________________ ....:..\ __ 

(Attach documentation) -----------------•\ __ 

4. Wetland Hydrology? Yes _______ No ______ _ Characterized By: 
-------------------B4 
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DATA FORM 1 
WETLAND DETERMINATION 

Application Project Applicant 
Name: John Doe Number: R-85-1421 Name: Zena Aerieultural Land 

State: LA County: Choetav Legal Description: Township:~Range:-1!__ 

Date: 10/08/85 Plot No. :_ .... 1._-_1 ____ _ Section: 32 

Vegetation [list the three dominant species in each vegetation layer (5 if only 
1 or 2 layers)}. Indicate species with observed morphological or kcovn phys
iological adaptations with an asterisk. 

Species 

Trees 
1. Quercus Zyrata 

2. CaT'!' a aquatica 

3. GZeditsia aquatica 

SapUngs/shurbs 

4. Foresti.ero aCUII!inata 

5. PZanero aquatica 

Indicator 
Status 

OBL 

OBL 

OBL 

OBL 

OBL 

Speciee 
i 

!!!.!2 
7. Polygonum hydropiperoides 
8. Boehme~~ cylindrica 
9. Brunnichia cirrhosa 

Woodv vines 

10. To:icodendron ~icans 
,~.1. 

6. 12. 
% of- species that are OBL, FACW, and/or FAC: 100% Other indicators: 

Indicator 
Status 

OBL 

FACW+ 

FAC 

----Hydrophytic vegetation: Yes X No ____ • Basis: 50% of dominants are OBL, 

FACW, and/or FAC on plant 

list. 
Soil 

Series and phase:Sharkey, freouentlv flooded On hydric: soils list? Yes_!; No_l •• 
Mottled: Yes__!__; No ___ • Mottle c:olor:5YR4/6 ; Matrix color: 10YR4/ti • 
Cleyed: Yes_ No_!_. OtheT indicators: I 
Hydric soils: Yes__!__ No ___ ; Basts: On hydric: soil list and matrix c:oloT 

Hydrology I 
Inundated: Yea_; No_!_. Depth of standing water=---------...;-
Saturated 11o1ls: Yea__!__; No._. Depth to saturated soil: ___ ...;6_" __ -!1_. 
Other indicators: Drift lines and sediment deposita preeent on trees l . 
Wetland hydrology: Yea__!__; No ___ • Baaie: Saturated soill 

Atypical situation: Yee_; No_!_. 

Normal Circum~tanees?: Yee__!__ No ___ • 
Wetland Determination: Wetland. ____ .;;.;x ____ i Nonvetland _______ _ 

Comments: No rain reported from area in previous two weeks. 

Determined by: Zelda Sc:hmell (Signed) 
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DATA FORH 2 

VECETATION-COHPRERENSIVE DETERMINATION 
Applicant Nne: .John Doe Application No.: R-85-1421 Project Name:Zena Asricultural Land 
Location: LA (Choctaw Parish) Plot 1: __!::!_ Date: 10/0Rl85 Determined By:~lda SchMell 
VECETATION 1£!! 

TREES 

l Que1'CUs lyrata 

2 Quercus l11rata 

3 Carya aquatica 

4 CaJ'11a aquatica 

5 CaJ'11a aquatica 

6 Cledltsia aquatica 

7 Cleditsia aquatica 

til 8 Diospyros virglniana 
0' 

9 

10 

SAPLINGS/SHRUBS 

I E'orestiera actmrinata 

2 E'oNstiem aC!IItrrinata 

3 E'orestiem acwrtlnata 

4 E'orestiem aC!IItrrinata 

5 Planem aquatica 

6 Pltmera aqrartica 

7 Carya aquatica 

8 

9 

10 

~~~~t.:;~~ \ ''··· ...... .~. !.•.: .• . 

__ ., -. u 

BASAL AREA 

Un2) 

465 

680 

85 

120 

38 

235 

18 

46 

HIDPOINT 
OF 

HEICNT 
CLASS 

4.5 

4.5 

1.5 

2.5 

4.5 

3.5 

1.5 

... ,. 

TOTAL 
BASAL MIDPOINT OF 
AREA ~ !!!!!.!! % COVER CLASS RANK 
t, 145 1 1 Boehmeria cylindrica 37.5 2 

2 POlygonum hydropiperoides 62.5 
243 3 3 Brunnichia ovata 37.5 3 

4 Cleditsia aquatica (seedltns) 2.5 
5 Ec lipta alba 2.5 

253 2 6 

7 
46 8 

9 

10 

TOTAL 
HEIGHT NUMBER OF 
CLASS ~ WOODY VIRES STEHS RANK 

13.0 I I Tozi.aodtmdron radiaans 35 1 
2 (only voady vine pr1nrent) -
l 

4 

8.0 2 5 

6 

I. 5 7 

8 

9 

10 
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DATA FOR."i 3 

ATYPICAL SITUATIONS 

Applicant Application Project 
Name: Wetland Developers, Inc. Number; R-85-12 Name: Bis Canal 

Location: Joshua Co., HT Plot Number: 2 Dau:_.;;.I0;;.;/;..;0:;.;:8;.;./.::8.=.5 ___ _ 
A. VEGETATION: 

B. 

1. Type of Alteration: Vegetation totally removed or covered by place

ment of fill from canal (1984) 

2. Effect on Vegetation: __ ~N~on~e~r~ema==~i~n~i~n~s ____________________________ __ 

3. Previous Vegetation: Carer ~b~sce"sis - ~uncus etfUsus freshwater 
(At:ach documentation) marsh (based on contiguous plant communities 

and ~erial photography predatins fill) 
4. Hydrophytic Vegetation? 

~: 

Yes X No _______ _ 

1. Type of Alteration: Original soil covered by 4 feat of fill 

material excavated from canal 

2. Ef feet on So Us: _.......:O::.:r~i~S.:,in:.::•::.:l~•::::o~i.:,l_b::,:u::,:r:,.:i:.::•:.:d~in::_:,;l9:.:8::;:4:,._ _____________ _ 

3 • P rev iou 1 So 1ls : ___ ..;O::!;r~i::.sg~i:.:.n::::a:.:l-.::a~o.:,i:;.l..;e:.:x:::a:::m:::i~n:::•:.:::d-.::a.::.t...:;l 0:!.-:i:.:n:.:c:.:.h:.:e:.:s:..:::b.:.•.:.lo::.:w::;_ ____ _ 
(Attach documentation) original soil surface. Soil slaved (color 

notation 5Y2/0) 
4. Hydric Soils? Yes, _____ .::.x ____ No. ______ _ 

C. HYDROLOGY: 

l. 

2 • 

Type of Alteration: 4 feet of fill material placed on original 

surface 

Effect on Hydrology: Area no lonsar ia inundated 

3. Previous Hydrology:Examination of color IR photosraphv taken on 6/5/84 

(Attach documentation) showed the area to ba inundated. Casing 
station data from sage 2 miles upstream 
indicated the area has bean inundated for as 
much as 3 months of the srovins season 
during 8 of the past 12 years 

4. Wetland Hydrology? Yea 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 
regional list of plants that occur in wetlands. but includes only those spe
cies having 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 geo
graphic areas of Section 404 responsibility include portions of two or more 

f 
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. 

2. Section 3, which is presented herein, describes morphological. 
physiological. 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 

Having Anaerobic Soil Conditions 

Morphological 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 
oxygen). However, not all species occurring in areas having anaerobic soil 
conditions exhibit morphological adaptations for such conditions. The 
following is a list of morphological adaptations that a species occurring in 
areas having anaerobic soil conditions may possess (a partial list of species 
with such adaptations is presented in Table Cl): 

a. Buttressed tree trunks. Tree species (e.g. Tarodium distichum) 
may develop enlarged trunks (Figure C1) tn response to frequent 
inundation. This adaptation is a strong indicator of hydro
phytic vegetation in nontropical forested areas. 

b. Pneumatophores. These modified roots may serve as respiratory 
organs in species subjected to frequent ~.nundat1on or soil 
saturation. Cypress knees (Figure C2) at·e a classic example, 
but other species (e.g., Nyssa aquatica. Rhiaophora mangle) may 
also develop pneumatophores. 

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 rc•ots protruding from the 
base of trees (e.g. Sa'Liz nigra) or rootE; on stems of herbaceous 
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d. 

e. 

f. 

h. 

1. 

J.· 

plants and tree seedlings in positions immediately above the 
soil surface (e.g. LudUigia spp.) occur in response to inunda
tion 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 uooay vines are not no~Zly produced 
as a Nsponse to inundation or soil saturation. ; 
Shallow root systems. When soils are inundated or saturated for 
long periods during the growing season, anaerobic conditions 
develop in the zone of root growth. Most species with deep root 
systems cannot survive in such conditions. Host species capable 
of growth during periods when soils are oxygenated only near the 
surface have shallow root systems. In forested wetlands, wind
thrown trees (Figure C4) are often indicative of shallow root 
systems. 

Inflated leaves, stems, or roots. Many hydrophytic species, 
particularly herbs (e.g. Limnobium spongia, LudUigia spp.), have 
or develop spongy {aerenchymous) tissues in leave:£, stems,, 
and/or roots that provide buoyancy or Jupport and serve as:a 
reservoir or passageway for oxygen needed for metabolic pro
cesses. An example of inflated leaves is shown in Figure CS. 
Polvmorphic 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 produce polymorphic leaves. 
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 penetra
tion. The presence of species with floating leaves is strongly 
indicative of hydrophytic vegetation. 

Floating stems. A number'of species (e.g., AZternanthera 
phiLoreroides) produce matted stems that have large internal air 
spaces when occurring in inundated areas. Such species root in 
shallow water and grow across the water surface into deeper 
areas. Species with floating stems often produce adventitious 
roots at leaf nodes. 

Hypertrophied lenticels. Some plant species (e.g. Gleditsia 
aquat~a) produce enlarged lenticels on the stem in response to 
prolonged inundation or soil saturation. These are thought to 
increase oxygen uptake through the stem during such periods. 
Multitrunks or stooling. Some woody hydrophytes characteris
tically produce several trunks of different ages (Figure C7) or 
produce new stems arising from the base of a aenescing indivi
dual (e.g. Fo~estiera acuminata, NYssa ogechee) in response to 
inundation. 
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Figure Cl. Buttressed tree 
truck (bald cypress) 

\ 

Figure C3. Adventitious 
roota 

Figure C2. Pneumatopbores 
(bald cypress) 

Fiaure C4. Wind-throw tree with 
aballov root .,.c .. 
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Figure CS. Inflated leaves F1gure C6. Floating leaves 

Figure C7. Multitrunk plant 
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~· Oxygen pathway to roots. Some species (e.g. spartina aZternijio~) have a specialized cellular arrangement that facilitates diffusion of gaseous oxygen from leaves and stems to the root system. 
Physiological adaptations 

4. Host. if not all 1 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 possess such adaptations. primarily due to the limited research that has been conducted. Nevertheless. several types of physiological adaptations known to occur 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 impossibZe to detect these adaptations in the field, use of this indicator ~ZZ1~e Zimited to observing the species in the fieZd and checking the Zist in TabZe C2 to determine rJhether the t:peM:es is knOl.Jn to have a physioZogicaZ adaptation for occurrence in areas having anaerobic soiZ conditions) : 

a. Accumulation of malate. Malate. a nontoxic metabolite, accumulates in roots of many hydrophytic species (e.g. GZyceria marima. Nyssa syZvatica var. biftora). Nonwetland species concentrate ethanol, a toxic by-product of anaerobic respiration, when growing in anaerobic soil conditions. 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 anaerobic aoil conditions. " b. Increased levels of nitrate reductase. Nitrate reductase is an enzyme involved in conversion of nitrate nitrogen to nitrite nitrogen, an intermediate 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. ~: 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 uetabolism often increases only slightly in wetland species, vhile metabolic rates increase significantly in nonwetland species. Species exhibiting only slight increases in metabolic rates (e.g. Lari.:t 'laricina. Senecio 11Ulgaris) are adapted for life in anaerobic soil conditions. 
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d. Rhizosphere oxidation. Some hydrophytic species (e.g. Nyssa 
aquatica, Myrica ga.Le} are capable of transferring gaseous oxy
gen 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. Abilit for root rovth in low o en tensions. Some species 
(e.g. Typ angust~ o ~. Juncus effUBus) have the ability to 
maintain root growth under soil oxygen concentrations as low as 
0.5 percent. Although prolonged (>1 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 vith increased ethanol production. When the 
enzyme is not functioning, ethanol production does not increase 
significantly. Some bydrophytic species (e.g. PotentiZLa 
anserina, PoZygonum amphibium) show only slight increases in ADH 
activity under anaerobic soil conditions. Therefore, ethanol 
production occurs at a slower rate in species that have low 
concentrations of ADH. 

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 identified 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 atmospheric oxygen usually triggers germination. Thus, 
species (e.g., Ta:odium dietichum) that grow in very wet areas 
may produce seeds that germinate only during infrequent periods 
when the soil is devatered. NOTE: Many upland epeaies also 
have prolonged seed viability, but the trigger meahanism for 
germination is not ezposure to atmospheric ~gen. 

b. Seed germination under low oxygen concentrations. Seeds of some 
hydrophytic species germinate when submerged. This enables 
germination during periods of early-spring inundation, which may 
provide resulting seedlings a competitive advantage over apecies 
whose seeds germinate only when exposed to atmospheric oxygen. 

c. Flood-tolerant seedlings. Seedlings of some hydrophytic species 
(e.g. Frarinus pP.nnsylvaniaa) 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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Table Cl 
Partial List of Species With Known Morphological Adaptations for 

Occurrence in Wetlands* 

Species 
Acer negundo 
Acer l'Ubrum 
Acel' sacchari71U1!1 

AZiama spp. 
AZternanthe~ phiZozeroides 

Avicennia nitida 

B:roasenia sch.Nbel'i 
Cladium mariscoides 
cype~ spp. (most species) 
EZeocharis app. (most 

species) 
Fol'estiera acuminata 
.Frazinus pennsyZvanica 

GZeditsia aquatioa 
Juncus spp. 
Lir.trtobium spcm.gia 

LudJ.Jigia spp. 

Henyanthes trifoliata 
My'l"ioa gaZe 
NeZumbo spp. 
Nupha1' spp. 

Common Name 
Box elder 
Red 11111ple 

Silver uple 

Vater plantain 
Alligatorweed 

Black 11111ngrove 

•Vatershield 
Tvigruah 
Flat sedge 

Spike rush 
Svamp privet 
Green ash 

Vater locust 
Rush 
Frogbit 
Vaterprimrose 

Buckbean 
Sweetgale 
Lotus 
Cow lily 

(Continued) 

Adaptation 
Adventitious roots 
Hypertrophied lentieels 
Hypertrophied lenticels; 

adventitious roots 
(juvenile plants) 

Polymorphic leaves 
Adventitious roots; inflated, 

floating stems 
Pneumatophores; hypertrophied 

lenticela 
Inflated, floating leaves 
Inflated nems 
Inflated stems and leaves 

Inflated stems and leaves 
Multi-trunk, stooling 
Buttressed trunks; adventi-

tious roots 
Hypertrophied lenticels 
Inflated stems and leaves 
Inflated, floating leaves 
Adventitious roots; inflated 

floating stems 
Inflated stems (rhizome) 
Hypertrophied lenticels 
Floating leaves 
Floating leaves 

* Many other species exhibit one or more aorphological adaptations for occurrence in wetlands. However, not all individuals of a species will exhibit these adaptations under field conditions. and individuals occurring in uplands characteristically may not exhibit them. 

cs 

:.··· ~ -



Species 

Nymphaea spp. 

Nyssa aquatiea 

Nyssa ogeehee 

Nyssa syZvatiea 
var. bifZora 

PZatanus oeeide~taZis 

Populus deltoides 

Quercus 'Lal.atifoZia 

Quercus paZustris 

Rhizophora mangle 

Sagi ttaria spp. 

SaZ~ spp. 

Seirpua spp. 

Sparti~a aZte~ifZora 

Tarodium distiehum 

Table Cl (Concluded) 

Common Name 

Water lily 

Water tupelo 

Ogechee tupelo 

Swamp blackgum 

Sycamore 

Cottonwood 

Laurel oak 

Pin oak 

Red mangrove 

Arrowhead 

Willow 

Bulrush 

Smooth 
cordgrass 

Bald cypress 

C9 

Adaptation 

Floating leaves 

Buttressed trunks; pneuma
tophores; adventitious 
roots 

Buttressed trunks; multi-
trunk; stooling ,1 

Buttressed trunks 
I 

Adventitious roots 

Adventitious roots 

Shallow root system 

Adventitious roots 

Pneumatophores 

Polymorphic leaves 

Hypertrophied lenticels; 
adventitious roots; oxygen 
pathway to roots 

Inflated stems and leaves 

Oxygen pathway to roots 

Buttressed trunks; 
pneumatophores 
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Table C2 
Species Exhibiting Physiological Adaptations for 

Occurrence in Wetlands 

Species 
A Znus incana 

A Znus l"Ubzoa 

Baccharis viminea 
BetuZa pubescens 
Carer cn-enaria 

C~r j'Za.cca 
Carer Zasiocarpa 

Deschampsia cespitosa 
Fi Z ipendu z.a u Zrna1'ia 

Fra:rinus pennsyZvanica 
GZyceria: ma:rima 
rluncus e ffusus 

Lari:r Zaricina 

Lobe Z ia dortmanna 
Lythrum salicaria 

Molinia caezoul.ea 
My1'ica gaZe 

NuphaJt Zutea 

Nyssa aquatica 
Nyssa syZvatica var. biftozoa 
Pha'La.l"'is arrmdinacea 

Phragmites australis 
Pinus contozrta 

PoZygonum amphibium 

PotentitZa anserina 

Physiological Adaptation 

Increased levels of nitrate reductase; aalate 
accumulation 

Increased levels of nitrate reductase 
Ability for root growth in low oxygen tensions 
Oxidizes the rhizosphere; aalate accumulation 
Malate accumulation 
Absence of ADH activity 
Malate accumulation 

Absence of ADH activity 
Absence of ADH activity 
Oxidizes the rbizotphere 
Malate accumulation; absence of ADH activity 
Ability for root growth in low oxygen tensions; 

absence of ADH activity 
Slight increases in .etabolic rates; increased 

levels of nitrate reductase 
Oxidizes the rhizosphere 
Absence of ADH activity 
Oxidizes the rhizosphere 
Oxidizes the rhizosphere 
Organic acid production 

Oxidizes the rhizosphere 
Oxidizes the rhizosphere; malate accumulation 
Absence of ADH activity; ability for root 

growth in low oxygen tenai~na 
Malate accumulation 
Slight increases in .. tabolic rates; increased 

levels of nitrate reductase 
Absence of ADB activity 
Absence of ADH activity; ability for root 

arovth in low oxygen tensions 

(Continued) 
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Species 

Rammculua·flalrtrrula 

.· Sali.z cinsNa 

. SaU.z fragi7.is 
Saliz Zasiotspis 

· Scirpus mari timus 

Senecio vulgaris 

.Spartina aZterniflora 
TrtifoU.um subte1'1'aneum 

· Typha ''angustifoU.a 

Table C2 (Concluded) 

Physiological Adaptation 

Malate accumulation; absence of ADH activity 

Malate accumulation 

Oxidizes the rhizosphere 

Ability for root growth in low oxygen tensions 

Ability for root growth in low oxygen tensions 

Slight increases in .etabolic rates 

Oxidizes the rhizosphere 

Low ADH activity 

Ability for root growth in low oxygen tensions 
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Section 2 - Hydric Soils of the United States 

4. The list of hydric soils of the United States (Table Dl) was de
veloped 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 
University, University of Maryland, and Louisiana State University. Keith 
Young of SCS was committee chairman. . . I 5. The NTCHS develojed the following definition of hydric soil,: 

A hydric soil is a soil that is saturated, flooded, or ponded long 
I enough during the growing season to develop anaerobic condition~ that 

favor the growth and regeneration of hydrophytic vegetation" (US Depart
' ment of Agriculture (USDA) Soil Conservation Service 1985, as amended by 

the NTCHS in December 1986). I 
Crite~ia for hvdric soils 

6. Based on the above definition, the NTCHS developed the foll~ing 
criteria for hydric soils, and all soils appearing on the list will mJet at 

I 

least one criterion: 

a. "All Histosols* 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 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 dra··:ned or very poorly drained and have either: 

(a) A water table at less than 1.0 ft from the surface for 
a significant period (usually a week or more) during 
the growing season 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 significant period (usually a week or more) during 
the growing season 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. 

* Soil taxa conform to USDA-SCS (1975) • 
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e. Conduct a ferrous iron test. A colorimetric field test kit has 
been developed for this purpose. A reducing soil environment 
is present when the soil extract turns pink upon addition of 
-«-dipyridil • 

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 rela
tion to red, yellow, blue:-etc. Value refers to the lightness 
of the hue. Chroma refers to the-.erength 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).* Each Munsell Color Book has color charts of different 
hues, ranging from lOR 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 aa 8, and chromes 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. 10YRS/2). To determine 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 beat matching 
color chip. CAUTION: Never place soil on the face or front of 
the color page because this might smear the color chips. Min
eral hydric soils usually have one of the following color fea
tures immediately below the A-horizon or 10 inches (whichever 
is shallower) : 
(1) Gleyed soil. 

DeteTmine 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 indi
cates prolonged soil saturation, and the soil is highly 
reduced. 

(2) Nongleye~ soil. 
(a) Matrix chroma of 2 or less in mottled soils.** 
(b) Matrix chroma of 1 or less in unmottled soils.** 
(c) Gray mottles within 10 inches 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 noTmally satu
rated for significant duration during the growing season. How
ever, 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 chromes within the range indicated 
above. In such cases, this indicator cannot be used. 

See references at the end of the main text • 
The soil must be moistened if dry at the time of examination • 
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Tabla Dl ~ ,-- BJ!dric SoU a ~ 
Scil Phaaa Clan1Ucatioa SoU Phaaa ci .. a1iic:at1oa fl 

'- • 
UCAL Typic: flv.aqueata ALTDOU (Dl) Aaric Cloaaaqaalfa l 

I AC4SCO Typic laplaquolla ALUSA !Jptc Albaqualfa 2 --~ 
ACI.EIMAN (DR) Hiatic au.&quapta ALVISO Tropic Plvvaquaata s 
ACl!llALE (DR) Typic Ochraqualh ALVOR eu.ultc Baplaquolla d .f.l\LTON Typic: Oc:hraqu&lfa AlWlOM Typic Ocill'aqualfa 

ADillCXS Typic Arataquolla .uw.u Rtactc Placaquapta • 
ADEN Aaric Ochraqualfa AKIL\ Vertic rlUYaqaauta l 
ADLER (FF) Aqu:l.c u•Ulll'l'aata .uov.w (1)1l) flvwaquaattc Baplaquolla (t 

(1)1l) Typic laplaquolla Typic Albaqualfa ~ 
ADOLPH AMES t .. 
ADJlW (DR) Tarrtc Kad:l.aa~riata AM! TJptc Ochraquulta 

AFTON Cuaulic laplaquolla AIACOCO Vertic albaqualfa 

AQW. Ca.ultc Baplaquolla AlfCBOI POINT frpic CrJaquaaca 

£CtiiUE Odic Palluatarca AlfCLOrE Typic Baplaquolla 

AllOLT Vertic Raplaquolla ANDOVEll TJpic Praataquulta 

Al!TAKCH Typic Durequolla ANDRY (DR) Typic Araiaquolla 

I AIUOilT Typic larraquolla AIICELICA (Dil) Aerie Baplaquepcal 

AlAN (Dil) Typic Raplaquapta AlfGELINA Typic PlUYaqaaata~ 
Al.UAI Tarrtc Tropoaapriatl AlltON#. AraDtc Ulttc a.plaqaoda 

ALAMO Typic Daraquolla AlfSGAlt Kolllc Ochraqualfa 

AUHOSA Typic Araiaquolla AJITEIO t)pic Baplaquepta 

ALAPAHA Araaic: Pliathic APALACHEE flgyaquaatlc D,atrochrapta 

AUANO Typic Oehraqualfa APISIIAPA Varctc PlUYaquanta 

ALIA TON Vertic: Fluvaqueata APPAJIOOS! Moille Albaqualfa 

AUlJ1lZ Fluvaquautic Baplaquolll AIAJfSAS Vartlc Baplaquolla 

ALDEN Hollie Baplaquapta AIAPAHO! (DR) Typic IDalquaptl 

ALCANS!E (FF) Aquic Ud1pa .... ata t AL\T Typic IJdraquaata 

ALGOMA Hollie: Balaquapta AidE Aqutc lltraatalfa 

ALUCHI Typic Gloaaaqualfa AU !LA Arataqutc Aratllbolla 

I.LLANTON Groaaaraa1c: laplaquoda AJlEHA Aquaattc Darorth1 .. I AI.1.DIANI)S Terrie Kadiaapriata AllGENT (Dil) Typic Ocbraqualfa· 

ALLIGATOR Vertic Haplaquepta AIU.Btm.A (FF) Aar:l.c nwaqueata.i 

ALLIS 41r1c Baplequapta AlL() Typic Calciaquolla 

AlMA VILLE Typic Fraaiaqualfa ARMAGH Typic Ocbraquulta 

AIJIO Typic: Fraa1aqualfa ARMENIA Typic Araiaquolla 

&UtONT Paraal1c Cryequolla AIKI!SIUJlG PlUY&attc lapludolla 

I (Coat1Du&d) 
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fl 
Tela Dl (CoDUDaed) 3 

2 Soil Pha .. Cla .. 1f1catioa So11Pha .. Cla .. ifie&t1011 II BEI..UCA (Dil) Typic Cryaquenta ILEIID flVY&qQeDtic Baplequolle .~ BENITO Udorthant1c Pelluaterta BLICBTON Arenic PliDthic Paleaquulta (. B!Rcu.Ntl (DR) &eric Haplaquepta BLOHFORD CDR) AreftiC Ochraqualfa 

~ 
BE1lCS\'U Tarde Tropohelliata BLUE EARTH (Dl) Hollie Pla.aquenta 
l!lliNO (P) Typic Baplaraida ILOFF Typic Baplaquolla 
B!INARD Vertic Araiaquolla ILUFn'ON (Dl) t,p1c Baplaquolla 

* BEUYLAND Typic Baplaquoda BOARDMAN TJp1c Ochraqualfe t BERVILLE (DR) Typic Araiaquolla BOASli TJpic laplaquolla !i IESEHAN (DR) Terrie loroaapr1ata IOCit. Arnf.c Ochraqualfe 3 BESSIE Terrie Kediaapriata BOCGT Aerie FlaYaquenca 
BETIUJIA (DR) Typic Paleaquulta IIOlllaET Typic Sulfaquenta 
IIUO Aerie Kalaquepta BOIDILY Hollie fluvaqueata 
.BUB Typic Fluvaqueata IOLFAR {F) ~lf.c Baplaquolla 
BICU:TT B11tie Bu.aquepta BOLIO Parael1c Cryoheaiata 
BICONDOA Fluvaqueatic Blplaquolla BON AIR luaic Baplaquepta 
BIDDEFORD Hiatic Huaaquepca BONN Gloaaic Racraqualfa 
l!lC BLUE Typic Raplaquolla BONNIE (DR) Typic FlVYaquanca 
BICWINDER Typic Pluvaquenca BONO Typic Beplaquolla 
BINGIIAMVILLE Typic Kaplaquepta IOOUR (DR) Vertic Baplequolle 
BIRCHFIELD Hiatic .Kaplaquolla BOOTJACI Aerie Cryaquepta 
BIRDS (OR) Typic Fluvaqueoca BOOTS (DR) Typic Kedibelliata 
IIIRDSALL CDR) Typic Huaaquepts BORGES Typic Ba.aquepta 
BISCAY (P,Dil) Typic Kaplaquolla BORUP (DR) Typic Calciaqvolle 
BISHOP Cueulie Haplaquolla IIOSSBUlC Hollie Aadaquepta 
JIVANS Typic Albaqualfa BOSWOlTH Vertic Baplaquolla 
BUO:: CANYON Typic Baplaquolla BOtlLDER LAJCE Aquic Chr010aararce 
IUCXFOOT (FF) PlVvaqueDtic Haploaerolla BOWDOIN (P) Udortbeattc Cbto~a1t1rta 
ILAO::HOOF (DR) Riattc Huaaquepta BOWDlE (P) PlVYaquanttc Bapludolla 
BLACJ:LOO:: Typic Sideraquuoda IOWIWISVILLE Aerie PlVYaqunta 
BLACK OAR Fluvaquentic Haplaquolla IIOWSTUNC Pluwaquenttc loroaapriata 
BLACX\IELL Typic Cryaquolla lOYCE Culul1c laplaquolla 
BLIJ)EN (DR) Typic Albaquulta BRADENTON Typic Ocbraqualfa 
BLACO Typic Uabraquulta BRADWAY Paraeltc Cryaquepta 
BLANCHESTER Typic Orcbraqualfa IJW.LIER !yptc Tropoh .. tata 
ILEAJCWOOP Typic Fluvequenta BlAND Aerie Baplaquapta 

(Ccmttlnaed) 
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Table Dl (Coutlaued) 

Soil !'h.lae cla .. ificetiolll SoilPb&n Cla .. tUcaUoo 
IL\ZOilLA (D) Typic Cbra.uderta C:.UAR'l'ON ..... ..,....... I 
u.temntiDCt (DR) Hollie Baplaquepta C.ULE (DR) Typic Baplaquepta 
IR.EMER Typic Arctaquolla CADDO Typtc Gloaaaqualfa_ 
BllENNER Aerie Tropaquepta CAIRO CDR) Vertic Kaplaquolla 

'j 
L 

~··I ~ I~ ! 

') ....-1 .. 
r:· 

111 
0 BlEVORT (DR) Hollie Baplaqueota CALAMI !IE (DR) Typic Arciaquolla 

JIJ.ltlG!SOll Pluvaqueat1c Raplequoll~ CALCO (DR) CU.Ulic Baplaquolll ~r I JIIIGBTON Typic Madiftbriata CALCOUSTA (DR) Typic Bapl&quolll ll 
IIIMS'l'ONE Cloaaic Natraqualfa CALHOUN Typic Cloaaaqualfa 
IRII!Ul'l'ON Typic Fr&&iaqualfa CI.Lt.OUAY (P') Cloaeaquie Praaiudalfa 
BlllllliUM Typic Ralaquapta CIJW)ICE Typic Ocbraqualfa 

'-~I 
I!RISCOT (FF) Aerie Fluvaquaote CA)IADAICUA CDR) Mollie Baplaquapta 
1111"1'0 Typic Natraqualfa CA)IJIURN Cu.ulie Baplaquolla 
JIRocrroN Buatc Fraataquapta CANISTEO CDR) typic Baplaquolla I 
BROOICLYli (DR) Mollie Albaqualfa CANOVA Typic Cloaaaqualfa 
JIROOIOWI (DR) Typic Uabraqualfa CANTEY CDR) typic Albaquulta 
JIROOJI'"TON (DR) Typic Araiaquolla WAY (F) Typic Chroaoxerarta 

[ 
BROPHY (DR) "':nic: Boroftbriau WE Typic Pluvaqueota 
JlOWNSDALE (DR) Mollie Ocbraqualfa WE FEAR (1'1') Typic Oabraquulta 
UOIINTON Typic Baplaquolla CAPERORH Aerie Cryaquapta 

,, 
BRIJCE CDR) Mollie Baplaquapca CAPERS Typic Sulfaquanta 
BRUlN (F) Fluvaquentie Eutrochrepca CAl't.EN Typic Bydraquentl 
IIUNEEL Aqulc Haploxarolla CAPLES Mollie Fluvaquantl li 
BRYCE Typic Rapl&quolla CAPTIVA Mollie Pa .... queota 
BUCICL!Y Typic Ruaaquepta CARIONDAL£ (DR) Bnie Boroaapriata 
IIJ'LLWINKL£ Terrie Joroaapriata CARLIN Hydric Medihaaiata 
JUNitERRILL ·· Typic Salorthida CAJU.ISLE CDR) Typic Mediaapriata 
BI1U.£VILL£ Aquenttc Cbra.uderta CARLOS (DR) Lt~ie Borohniaca 
BUIU.EICll (DR) Mollie Haplaquenta CAJU.OW Vertic Raplaquolla 

I 
) 

I Bt1RllliiJ'I Typic Haplaquepta CAION (DR) Li~tc Medlheataca 
JUIUI Typic Calctaquolla WTECAY (P) Aquic Udifluveaca 
IUlSL!Y Aerie Gloaaaqualfa WTEllET Typic Pl .... quaatl I IURT Lithic Pla ... quentl WUTII!UVUJ.E CrF) TTPic Ud1fluvaota 
BUTTON Aerie Baplaquenta CARWILE Typtc Araiaquolll 
lUX IN (FF) Vertic Rapludolll CARYTOWN Albic Matrequalfa 
BYARS (OR) Uabrte Paleaquulta CASCILLA CFF) Fluventic Dyatrocbreptl I 

II 
In 

(Conttauad) II 
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0 
3 Tabla Dl (Couttrw.cl) ·~ 
• 

SoU Ph .. a ClaadficaUoa SoU Pbaae eiaalf.Uc:attou I 
CATIWl (Dil) Terrie loroaapriata CRUMMY TJp1C: au.aquepta ') 

~ CATMAN Vertic Datifluveuta CI!NO typic Oc:hraqualfa 

a CAYACUA Aerie Tropaqualfa CISNE Hollie Albaqualfa 
CDOYA Typic Baplaquolla CLAM CDLCB &ua1c: Cryaquapta 0 CEUSCO (FF) FlaYaquaatic: Bapludolla CLAHO (Dil) cu-lic: laplaquolla • CIIAilES Alfie Baplequoda CLARIIIDA typic Ar1taquolla I CllAl.HDS (DR) TTP1c laplaquolla CLATSOP Btattc: Bu•quepta 4 CIIAHCE Hollie Raplaquepta CLW LAn typic Palloaerarta 5 C!WfCELLOR !Jp1c Arli&quolla CL!&UROOI Aerie Ochraquulta 
CBAIITON Hollie Albaqualfa CLEAaVATEI tYpic Baplaquolla 
CIWU.ES Aerie Pluvaqueata CL!IMOM'r trpic Ocbraqualfa 
C!WtLOTTE Eutie Sideraquoda CLODINE Typic Ochraqualfa 
CIIASTAIIi Typic Pluvequeota CLOTIIO 1)p1c Brplaquolle 
CHATEAU CP) Aqulc X.roehrepta CLOVELLY Terrie Kadlaaprlata 
CBATDCE (Dit) Typic Ocbraquulta CLOlltE Terrtc loroftbriata 
CHAUNCEY TYPic Ar111lbolla CLYDE TJpic laplaquolla 
CHEEICTOWAGA Typic Baplaquolla aw.. CREEl (DR) lluaic Cl')':l<fuepte 
CRENNDY (P) Pluvaquent1c: Dyatroc:hrepta COATSIUlC TJp1c: Arliaquoll• 
CREQDEST TJp1c: laplaquolla COIISPOU 1Jp1c Ocbraqaalfa 
CIIEJlOUE !Jpic: Albaqualfa COCBIIfA (PP) lat1c Chra.uatarta 
CH!TCO PluvaqUIDtic au .. queptl COCODU! (Pr) Aqatc: V41fluveata 
CBU Terrie Tropobea1ata COCOLALLA Hollie Aadaquepta 
CBICIAIIOHINY (DR) !Jptc: Dchraquulta COUSE (DR) Aerie Plwaqueata 
CBICDEO: ADdaqueptic Cryaquenta COIIDCTAII (Dil) PlaYaquantic Baplaquolla 
CKILGUN TJpic Ocbraqualfa COI!SIUill T)ptc Prqtaquulta 
CBILI.OOT tYpic Cryaquenta COLAIID a-uc laplaquolla 
CBIJIICRALLO ADdie Cryaquepta COI.DWn'OWII (DR) T)pic Oc:ID'aqwlte 

\ CBUO:Ot!ACUE Typic Sulfaquanta COLlTA !Jpic Gloaaaqualfa 
CIIPP!NY Lithic loroaapriata COLLINS (FP) Aqvic V4ifluveata l 

CHIPPEWA TJptc: Fra11aqu•pta COLO Caaultc Baplaqaoll• 
CBIVATO CU.U11e Replaquolla COUIMilA (PF) Aqaic laroflaYa11U 
CBOIEE !Jptc Arataquolle COL1111US (PP) .. ate Bapla4ulte 
CIOCt Aadaqueptic Cryaqu•nta COLVILLE rliiYaquaattc Baplequolla 
CHOCORUA (DR) Terrie loroheaiata COL VIlf CDl) TJptc Calciaquolle 
CBOWAJI Tbapto-Biat1c Pluvaqueata COLWOOD (Dl) T)pic Bapla,uolla 

·:. 

·--··-. -------------
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Table Ill (Continued) I • SoU Phue Clanifieauon So11Phaae Clantfteatton 

COKFUY (Dll) Cuwulic Kaplaquolla CRAICKILE (DR) Flvvaquanttc RaplaqJolla i ·~ 

COMMERCE (FF) Aerie Flvwaquenta CREOLE ~ CONAIIY (Dll) Biatic Bu.,quepta ClliMS Tarrte Kadlhaalata 

CONBOY Aerie Mollie Andaquapts CROAT AN (Dll) Terrie Madtaaprlata ~f 

CONCORD Typic Ochraqualfa CROOitED CREEK CVuulic Haplaquolla , 
CONDIT Typic Ochraqualfa CROQUIB Typic Tropaquepta 

CONNEAUT Aerie Raplaquepta CROSSPLAIN ~ic Aralaquoll• ' COI'IlAD (DR) Typic P ..... quanta CROTON Typic Fraaiaqualft lf-CONSER ~pic Araiaquolla CROWCNIP Calcic Pachic Arataarolla f~ 
CONTE£ Vertic Haplaquapta CllowntE'R ~ic Calciaquolll 

CONVENT (FF) Aerie Flvvaquanta CRUKP Htatic Huaaquapca 

' COOK Mollie Haplaquanta CUDAHY Petroealcic Calclaquolla 

COPANO Vertic Albaqualfa C'llMKINCS Mollie Andaquapta 

COPEUN'D Typic Ar&iaquolla CUUITUCI. Terrie Mad1aapr1ate 

COPPEll lllVElt Htatic Paraalic Cryaquepta CURTISVIUE Typic Haplaquolla -COPSEY Vertic Haplaquolla CUSTER Typic Stderaquoda 

COQUAT U&ortheotic Chroauaterta CYCLONE (DR) Typic Araiaquolla 

COQUILLE Aerie Tropic Fluvaquenta DACOSTA Vtrti: ~hraqualfa J 
CORDOVA Typic Arataquolla DAD INA Btatic Peraelic Cryaquapta 

CO RIFF Typic Haplaquolla DALEVILLE Typic Palaaquulta 

CORLEY Arataquic Araialbolla DAMASCUS Typic Ocbraqualfa ' COIUWIT (P,DR) Mollie Pa .... quanta DAMON Cuwulic Cryaquolla 

COROZAL Aquic Tropudultl DANCY (DR) Aerie Gloaaaqualfa 

CORRIGAN Typic Albaqualfa DANGIIURC (V) Aquic Baplic Madurar&ida I 
COI.UNNA (DR) Typic Haplaquolla DANIA Lithic Madlaaprlata 

COSUMNES (FF) Aqutc Xerofluvanta DANND!OlA Typic Praaiaquapta 

COUGAIUIAY Fluvaquantlc Haplaquolla DARE (DR) tYPic Med1aapr1ata I ~ COURTNEY 4bruptie Ar&iaquolla DARFUR Typic Baplaquolll 

COUSHATTA (F) Fluventic Eutrochrepta DARWIN (DR) Vertic Haplaquolla 

COVE Vertic Maplaquoll• DASHER CDR) Typic Medlb.aiata 

' COVELAND Aqutc Palexeralfa DASSEL Typic Raplaquolla 

COVIIIGTON Mollie Oebraqualfa DAWROO (DR) Typic Huaaquepta 

COWDEII Mollie A!baqualfa .. DAWSON Terrie loroaaprlata 

' COXVILLE (DR) Typic Paleaquulta DAYTOII typic Albequalfa 

CI.ADLDAUGII Durie Haplaquolla DDORAH Biatlc Peraelic Cryequepta 

I 
I 

(Continued) 
I, 
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Tabla Dl (COIItillud) 
I) 
3 

Soil Pban Claadficuioo SoU Phaae ~la .. tflc.cion 2 
DECHEL Tropic Fluvaque11u DOll. VAll typic Ktd1aapr1ata .,. 
DECJa:RVILL! Cuaulic Bu.aquepta DOSPALOS (F) Vertic Baplaquolla I 

') 
D!EIWOOD (DR) Biatic &u.aquepte OOTl.Al! Paraalic Crfaquepta (.., 

p 
DD'OilD (DR) Typic Pe .... quenta DOUCCLIFF Typic loroftbrtata .J 

DEXOVEN Fluvaqu&lltic Baplaquolla DOVUY (DR) Cu8al1c Baplaquolla 4 
D'ELCOKB Terrie Kedieapriata DOWELL TON Vertic Ochraqualfa 0 
DEl.DIA Buaic Fraataquepta 110\IMATA eu.u11c laplaquolla 1t 
DELEPLAIJ; Aerie Fluvaquanta DOTLESTOW Typic Praqtaqualfa f 
DELn' Cu.ulic Baplaquolla DI.IFTWOOD Tfptc PLuvaquauta ~J DEUS Ultic Baplaquoda DltlKKD CDR) !)pic Baplaquolla I 
DELOSS (DR) Typic o.braquultl DUIIRINC Pluvaquaotic Baplaquolla 
DD.ltAY Groaaarau1c Argiaquolla DUPONT Lt.Dic Kadiaaprieta 

DENAUD H1atic au .. quaptl DURBIN tYpic Sulfibeai•t• 
DENNY (DR) Mollie Albaqualfa DUUSTEIN Typic Natraquolla 

DEPOE Typic Tropa~uoda DYLAN Aquaotic Chro.uderta 
DEPORT Udortheutic Pelluatarta EACHUSTON Typic Cryaquaota 
DERLY Typic Gloaaaqualfa EAlLE :o Vertic Baplaquapta 
DESHA (FF) Vertic Bapludolla EAJUJ«)Ifr Typic Fluvaquanta 
DEVII.SCI.IT Cusulic Baplaquolla EASBY Typic C.lciaquolla 
DEVOlGNES Biatic Hu.aquapta EASLEY Hiatic Paraalic Cryaquapta 
DEWEYVILLE Typic Mad1baa1ata EASTON CDR) Aerie Baplaquepte 
DlANOLA Typic ra .... quelltl EATON Areutc Albaqualfe 
DIUWI Typic Cryaquolle IWJCALLIE Alfie Baplaquode 
DII.TON Lithic Baplaquolla EBBERT CDR) Araiaquie Araialbolla 
DD!MlCit (DR) Typic Raplaquolla DRO Typic Madiaapriata 
DINct.ISHHA Typic Cryaquoda EDGINGTON (DR) Arataquic Arcialbolla 
DIPM.OI TYpic Cryaquolla EDilfA Typic Araialbolla 
DlllECO Terrie Sulfibaaiata !DINBUIC CDR) 1)pic Araiaquolla 
DITl!OD Fluvaquentic Haploxerolle EDKilfSTER Gloaate Natraqualf• 
DO !II. OW C~lic Cryaquolll EDMONDS IDttc Sidaraquoda 
DOCJ:J:RY (FF) Aqutc Udtfluveut• EDMORE CDR) Mollie Baplaquentl 
DOCUCREn Typtc 1luvaqutatl EDNA Vtrtic Alb1qualf1 
DOLI!EE Typic Raplaquolll EDROY Vertic Baplaquoll• 
DORA (DR) Tarrtc Boro1aprilt1 ED\IAilDS (Dl) Lt.iaic Maditapr11tl 
DOROSRIN Terrie Borobeailta !CAS Typic Bapltquoll• 

(Ccnltiuuld) 
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(Sb .. t 7 of 27) 



'table Dl (Coattovri) 

Soil Phaae Cla .. if1eauoo SoUPba .. Claadltcauoa 

IGIERT Cv.vlic Baplaquolla EVADALE TJpte Cloaaaqualla 

I'.UERT Typic Och~aqualfa EVAIISBAK (Dl) Tfptc Palloda~ta 

ELIZA Sulfit Flv.aqvaota EVANSVILLE TYPic Bapl&quapta 

EUINS &u.aqueptic Plvvaquaota EVAJlT Plv.aqvaotic Baplaquolla 

EI.nON Typic Och~aquulta IVDCLADES CDR) TYPic lla41h .. i8ta 

!l.LABELLE (DR) Araaie u.bric Paleaqualt~ IV!ltSON Mollie Bapl&quapca 

ELLOREE Araoic Oehraqualfa nu TYPic Cryaqvnu 

ll.LZEY A~eotc Ocbraqualfa PALATA (PF) &.ric Plv.aquaota 

l'l.M LAn (DII) Typic Baplaqueata PALlA TYPic Alhaqualfa 

ELPAM Typic Baplaquepca PALLOII (f) Al(uic laroflwnta 

EUU:D Alfie S1deraquo4a PALLSUIGTON TJptc Ochraquulta 

nua err> Typic Bapludolla PALOMA flvvaquaot1c Baplaquolla 

EL VE1lS (Dil) Thapto-Btatic Pluvaqueoca PAlCO CDl) Vertic a.plaquolb 

ELVIRA Typic Baplaquolla PAI!Cl'ON &reate Ultic Baplaqaoda 

fliDENT Mollie Halaquepta PAIJSSE TJptc PlUYaquaeta 

!KEJV • .DA Mollie Albaqualfa PAXON (Dil) TJpic Baplaquolla 

!MOR.Y (P) ~luvaettc u.brie O,acrochrapta P'EATI!ElSTONE TJptc f!7clnqunu 

!IICLEIWlD CDR) au.aquapt1t PlUY&qU&ftt& n:oou TJpte CalcSaquolla 

lNLOE (Dil) Arll&qute Aqtalbolla fiLDA Arnie Ochraqaalfa 

INOCIVILLE Cu.ulie Cryaquolla I'ELLOilSHIP TJpic u.braqualf• 

EIIOJtEE (DR) Aerie Plwaquaota I'!UON Typic P!uwaqonta 

INOSIUllC (Dl) Mollie Baplaquaota flElJ)ON TJptc Baplaquolla 

ENSLEY (Dit) Aerie Baplaquapta PILI ON Typic Bapl&quapu 

!POURTT! (Dl) Mollie Ochraqualfa PII..LID! TJptc AraSalbolle 

!QUIS Typic Ralaquapta PISBTIAP t&JTlc Mldl&IPflltl 

) DA!rJSB Blatic Baplaquolla fLAGSTAFF Baploaarolltc Duraratd• 

!SIWfY TJpic Cryaqunta PLED C..Ultc CrJaqoolll 

ESP!l.IE TJpic Raplaquolla PLIKDfCTOtf TJptc Albaqualfe 

!SRO CU.U11c Baplaquolla PI.Oit CDI) Typic Baplaquolll 

tsStrVILL! (DI) TJpic Baplaquolla PLOattWIA &nate AraSaqiJOlll 

ESTER liat1c Paraellc Cryaqoaptl POLEY Albic Clollit lltrequalf• 

tsTEIO typic Baplaquoda IOLLE'l !Jptc laplaqu&DCI 

ESTES Aerie Baplaquapta IOIIDA Mollic Baplaqeaptl 

mlla: CDI) Pluvaquaattc laplaquolle POUDA !Jptc BaplaqeOUI I 
!IJl!ltA typic Alb&q.-lfe I 1010 (Jill) uric CalcSaquolla 

mTAW !Dtic Pellu4arta I 
I 

(Coe.t1Daa4) 

II 
i 
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Table Ill (ColltiDuad) 

So1l Pba•• ClaaaUtcaUou SoU Pbaaa 
!'Otll)::IM Kollic Pluyaqueuta CoLT (Dl) 

!'ORELANtl Biatic Cryaquepta CI.YUSVIU.E 

POl!STDALE Typic Ochraqualfa C&Z!LLE 
PO:RIIl!Y Vertic Pluvaqua11t1 CEll 

POlT!SCUI (Dit) Cu.ul1c &u.aquepta C!lrriLLY 
roSSlJM cna> !)pte laplaquolla C!llft! 
POti!ITAIH t)?ic Cloaaaqualfa CDIAID 
POUlLOG !}pic Cryaquolla C!SSlfEil 

POXCR.EEK Typic Cryaquolla Gl'fZVILU 

PlANCITAS Typic Pelluderta C'ID!ON 
~PORT Udolllc Ocbraqualfa CtPPOIIJ) 

PI.EDOII Aerie Baplaqaapta • cr..ant 
nEE (lilt) Typic laplaqaollt cnPOID CDR> 
ft!ETtMI Typic Kediaapriatl CW.SIIJIC: (FF) 

PI.ENCIITOWN !}pte Praataqualfa CIBA.t 
F1tiES Typic v.hraquulta CIIAID 
PI.OLIC (F) CU.Ulic laploborolla ClltAIDOT 

noST Typic Cloaaaqualfa CLAD!VATEil 

FT. DRUM Aaric Baplaquepta CLDCOI (DR) 

Fr. CU:EN Areo1c Ocbraqualfa CLDIDOU (Ill) 

1'1l'LDA (DR) Typic laplaquolla CLDROSS 
P'O'LMEil !}pic Baplaqaolla CL!Nstm 

FULTS Vertic laplaquolla GODPIEI 
FONT !a ferric Spha111oftbrtata GOLD CUD: 

rtJRNISS Typic Cryaquolll COLDSTREAM 
FURY Culultc Baplaquolla COOIIPASTEI 

CALLI ON (FF) !Jpic Bapludtlfa GOOSE LAr! 
GALT (P',P) typic Cbra.axererta GOl!!N 

CWINETT 'Jpic laplequollt GORJWt (Ill) 
CANSNEa (P) Typic Raplaquolla CO'lllEMBURC 
CAPO typic Cryaquolla CRADY 

CARIOCIW.ts Lla1n1c Tropoaaprtau CIWIIY (DR) 

GARVIN 'Jp1c laplaquolla GIAllO (DR) 

.CAS ClEEJ: Typic laplaqaolla GWmWt (DR) 

GATOR (DR) Terrie Madl11pri1ta CRAVELTON (DR) 

(ColltlDued) 

----·- ·-·- ·--- -·------ ... 

ciUas.ltcatioll 
Mrtc laplaquepta 
Aerie Oellraqualfa 
Aqute Darotbida 

Typic Oehraqualfa 
Typte IJdnqunu 
An~~lc Aqtaqaolla 

"''c laplaqaolla 
'1'7Plc Gloaaaqualfa 
Aerie laplaqaapta 
KoUtc: nwaqunta 
Vertic: Oc:braqaalfa 
't7Pte Clouaqaalfa 
!)pte laplaqaolla 
Aerie flwtqatlltl 
Typic Prqtaqaalfa 
C..Ulte Baplaquolla 
1Jpic CrJaquepta 
Vertte lapllquapta 
cu..ltc laplaqaolll 
llolltC: fe-qUIIIta 
!)pte la~lf• 
IIDlltc Alblqualfa 
"'tc fliJMqUIIICI 
Va"Flc: Baplaquolla 
llat1c tar,alte Cryaquapta 
ltatlc: tar,eltc er,aqaepta 
!)pte: Aqtalllolla 
!)pte: Alllaquulta 
fl .. aquaDtlc laplaquolla 
't7Pf.c: f ...... UIIIta 
'I'Jplc: lalaaquulta 
1)ptc laplatDolla 
Vart1c: laplaquolla 
!)pte lalaaqaultaj . 
fla.aquaottc lapliquolla 

1 
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Table Dl 

Soil Pbue Claaa1Uc:atiO'II 

ClAYLAND iaplic ADdaquapta 

GlliEIIIIOOD (DR) TTPlc Boroheaiata 

CllENADA (F) Cloaaie Praa1udalfa 

ClliFTON (DR) TTPic Oc:hraqualfa 

ClllVEll Aquic: laroflgyauta 

Q.OOK Aartc Ocbraqualfa 

CJ.ULl.A Vertic fluwaquanta 

CllYCU. (DR) Mollie Baplaqoaata 

CCANl::A Odic Palluatarta 

CUFF IN Mollie Baplaqoepta 

CCLF Aaric Baplaquepta 

GUMBOOT TTPiC Huaaqueptl 

CCTI!lllE Typic rraaiaquultl 

CUYTON Typic Cloaaaquelfa 

RACCA Typic Fluvaquaata 

IL\GGDlTY Aarlc Ochraquult• 
'• 

BAlG Typic Ar&taquolla 

IL\Ll!El!T Biatic Placaquepta 

BALLANDALE Lithic Pa .... quents 

JW.I.,EO:: Cuaultc Haplaquolla 

BALS!Y ('DR) Mollie Raplaquepta 

IWIAl Typic Haplaquolla 

BAHEL Typic Araiaquolla 

IWIU ('DR) Biatic Ruaaquepta 

IIANDSBORO Typic Sulfihea1ata 

HANSitA TTPic Raplaquolla 

IIAPUR Typic Calciaquolla 

IIAliJWI Vartit Haplaquapta 

llAilCOT Typic Calc1aquolla 

IIAlJO Typic Fluvaqueate 

llARPS Typic Calctaquolla 

BAUSTEl! (DR) Typic C&lciaquolla 

RAAAlET Typic Natraquolla 
.. 

IWUllS Typic Baplequolla 

llAilTSIUP.C (DR) Typic Haplaquolla 

(Continued) 

Soil Pbaa& 

BATIOllO 

BAUC (DR) 

BAULINCS 

BAVELOCJt 
BAVDRILL 
BAYNIE (FF) 

IIAYSPtlll 

IIA"nl 

liDO 

BECETA 
BEGHE ('DR) 

HEIGHTS 

BElL 

BEN CO 
IIEJIII.IETTA (Dil) 

HENlY 

8!101> 

BDSIL\L 

lltllTY 

BESSEL ('DR) 

BETTDICEP. (DR) 

BEio'ITT 

lllGCINS 

III LINE 

BILLET 
BlLOLO 
BOJCAII (DR) 

RO!ONRY 

BOl!Uo::Ell 

RODGE 

BODCINS (D) 

IIOP'Pl.AIID 

BOLILLtPAR (Ff) 

HOLLOW 

BOLLY 

(CouU.aued) 

Cla~df1eat1on 

Typic Pluwaquenta 

B1at1c Ruaaquepta 

Biatic Raplaquolla 
Cu.ulic Baplaquolla 

Typic iaplaquolla 

Mollie Udlfluwenta 

rluvaquenttc Baplaquolla 

typic Fluvaquauta 
uabric Tropaquulta 
Typic Paa ... quaata 

Typic talciaquolla 

Aranic Ochraqualfa 

Typic Ratraquolla 
Gruaaarenic Palaaquulta 

Rlatic au..quapta 

Typic fraaiaqualfa 

Typic rluvaquefttl 

Cu.ulic Baplaquolla 

Vertic Albaqualfa 

Mollie Baplaquapta 

Mollie Baplaquapta 

Tarric Borobaaiata 

Typic Baplaquapta 

typic Cryaquauta 

Typic Baplaquolla 

Mollie Ochraqualfa 

Typic u.braquulta 

Typic Medtaapriata 

Typic Rydraquenta 

Typic Udipa .... fttl 

Uatolltc Caaborthtda 

Typic taleiaquolla 

!)pte lerofluvente 

Typic Cryofluventa 

Typic Fluvequanta 
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~ Taltla Dl (CcmtlDued) 

" Soil Pha .. ClaaatUc:atton Sou Pbaae Cla811ficuion • 
IIOU.Y SPJ.UIGS C..Ulic Baplaquolla DISIJt frPi~ Tropaqaauta l 

'<, IIOLOPAW Groaaarauic Ochraqualfa IPSVICH 1Jplc' Salfiheatata 2 

II 
. •· - 1 IIOMOSASSA Typic Sulfaquenta tttM Tfptc laplaquolla 

IIORTOON (DR) Typic Kediaaprtata ttOQUOIS CDR) Typic Arataquolla Ll 
BOODOO Mollie ADdaquepta ISAH CDR) typic Baplaquolla (} 

II BOOSI!JtVILLE Typic Ocbraqualfa ISANTI (DR) typic Baplaquolla II 

BOUCBTON {DJI) typic Hediaapr1ata ISLES Araic Ochraqulfe ' BOUIC Ar(iaqulc: X.ric Ar&ialbolla IS'fOitPOGA Tfplc llallihnlata f' 
.) 

II BOO'LU (rF) Vertic Baplaquepta mr. Torriortbeutic Baploxarolla I 
HOVDE Typic Pa .... quenta JACEPORT Vartlc Ocbraqualb 

BOVEN Typic Natraquolla JACOB Vertic Baplaquepta 

II 
llOVllT Aquic: Ratraratda JACOBSEN Biatic: Cr,aquepta 

BOYn'IU.E Mollie Ochraqualfa JAMES CU.Ullc Baplaquolla 

liiJEY Typic Ratraqualfa JAMESTON Typic Araiaquolla 

• Bt!ICHICA (P) Abruptic Baplic Durtxeralfa J.UEIJ.ES Tbapto-Btatic Tropic PlUYaquauta 

IIUMIOLDT Fluvaquantlc Baplaquolla J.UOU. Typic Araialbolla 

lnlMESTON Arat.quic Aratalbolla JAUON Tfp1c Kltraqualfa 

JllllfCHJIACX eu.ulic Cryaquolla JASCO Typic Pr.aaf•~ualfa 

I BUSSA Fluvaquentic Baplaquolla J!IIDO (DR) Aerie Ochraqualfa 

IIYD.UORG Lithic Cryoheaiata .JEFFERS T)pic Baplaqvolla 

B!Dl. (DR) typic u.braquulta JERA (rF) "FlUYeutic DJatrochrepta 

UD.lA Vertic Baplaquolla JOEN!.T typic Sideraquolla 

ICI.RIA (DR) Typic Oabraquulta JOIHSTON {DR) eu.ulic &u.aquapta 

ICEN£ Aquic C..Oortbida JOICE t)pic lla41aapr1ata 

IC!Sl.EW Typic laplaquepta JOLIET Lithic Baplaquolla 

IGIW.DAD Typic Tropaquepte JOSEPH &quic Z.rofluvanta 
' LWt Vertic FlVYaquanta Jtlln.tt typic Baplaquolla 

lLACHl.TOHEl. . Typic Sulfibeaiata J11DICE Vertic Baplaquolla 

ILION Mollie Ochraqualfa JUtmlRA eu.alic Baplaquolla 

DIHOW.EE Arauic Baplaquoda JUPitn Lithic Baplaquolla 

DICELL eu.u11c Baplaquolla JDIVAHNAH Typic Cryaquenta 

DIEZ typic Albaqualfa lADE Typic Cr,aqueata 

IROH Cu.alic Baplaquolla • IAULI Lithic Cryoaapriata 

DlmSR Typic Tropaquepta IW.IFONSn Typic Cryaquapta 

IJIKA.CI!UX Perael1c Cryof1br1ata IALIGA Terrie Ked11apr1ece 

(CoutiDUe4) 
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Tabla Dl (CoaUaaed) ., 
Soil Phue Cla .. 1ficat1on SoU Pbaae ClaadltcaUOD ·~ 

ULKUVlU.E Mollie n~aqua'Atl Cl!MEIU.INC Ca.alle Baplaquolla ,. J.U,OJ:.O Typic C&lctaquolla It INA Typic Cryoheal&U 

IW.ONA Typic B&plaquolla ltlNDD !7ptc Cloaaaqualfa 

LUWi Typic Pallude~ta ltlNClLE Terrie Nediaap~ieta 

IWIAPARA Croaaa~aic Paleaqualta JtlMQWI ltaYaqueatte laplaquolla pJ 
IWIDKU!t Cu.ultc Baplaquolla ltiWGS (DI.) Varttc laplaquolla 

JtANONA Ae~ic Raplaquap~a 
I:IIIGSLAJfD 'f7'pte lle41halliau 

Ul'ITISBNA Hydric lorofibr1ata ltlNCSVtu.E (DI.) Mollie P ..... queuta • UNOTCIWI TYpic Pallosa~arta J:INmliA t)ple Ochraquulta 

lANZA Mollie Pae ... quaata I:IHJOSS (Dll) t)ple Baplaquoda 

UIANJ:AIIA Typic Raplaquea~• I:IIISMAN (Dll} Aarl.e laplaquoda II 
LUBEEN Typic Cryoaapriata I:IIISTON (Dl) Typic fl~aquenta 

~ Typic Cryaquapta I:IU &'!Idle Cryaquepta 

J.ARNAJ: Vertic Baplaquepta UZHilYAit Aadaqaeptie Cryaqueata 

Ill 
ltAI.SBNDl Paraal1c Cryaquepta I:JAJ. ltattc au.&quapta 

L\TO (DR} Typic Baplaquolla ltUIEI. !)pte Cloaaaqualfa 

L\tmWl Typic Pelluderta ltl.AKATB eu.ullc :ryaquolla -J:ULIA Typic Salortbida ltLIJf!l.NE!CIEHA liatte Paraelte Cryaquapta 

ltEANS!UltC Typic u.braquulta n.AWASI Rtatlc Paraeltc Cryaquepta 

ltEECBI Typic Fluvaquenta J:NIC\IT Arataqutc Arata1bol1a 

ltEM!Eil fluvaqueatlc Kedilaprteta J:NotE (Dl) CU.Ulic laplaquolla I 
mru:sn Uabr1c Paleaquulta J:OBEL Vertic Baplaquapta 

J:EOWNS (DR) Hollie Baplaquepta I:OGISB Typie Sphaaaofibrtata 

I t::DSTOII (Dit) fl~aqueattc Hediaap~tata 
lOltOHO !)pic Araiaquolla 

J:ESSON Typic Paa .... quanta lOLLS Varcte Baplaquolla 

J:ESTEJtSOII Cloaa1e llatraqualfa lOUtmllt Paraaltc luptte-Btattc Cryaquepta 

) 
J:ETOIIA Vertic Ocbraqualfe &OOLAU P11othic Tropaquepta I 
UYESPOINT (F1) Vertic Baplaquepta ltOS!fOS Typic Buaaqaepta 

IUAN Mollie nvvaquaata I:OSStml TYpic Baplaquolla 

tUN A«ric Flvvaquenta ltOTO !)pte latraquolla 

' ltlLGORE Cu.ulic Cryaquolla ttatmY (FF) fluwaqueattc O,atrocbrepta 

ULLBUCJ'; Typic fluweqvaata ltOVICB eu.ultc Raplaquoll• 

I:IU.EY Typic Cryaquenta DATU (Ill) frptc Baplaquolla J 
I:It.IWIACll CDJt) Aerie Raplaquepta IUSltOlVIH ltaUc Peraelic Cryaquepta 

JtlLWliiNIIIC Vertic Ocbraqualfa lUSLtiiA &tattc Paraaltc Cryaqaepta 

I 
I 

(Conttauad) 
J' 
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table Dl (Co'Dtlnuad) ~ 
Soil Phaae Claaa1Ueat lou So11Pha .. Cla18iff.eat1011 0 

ETDAU Typic au.aquepta LAVEr '!'Jpic C.lciaquolla i ; 

LUISB Cu&Qlie luaaquapte LA'IMJOOD Aerie Baplaquoda :I 
i: 

LAB01111TY Typic Blluquapts LAWSON (FF) ea.allc Baplu4olll J 
LACAM/o.S typic Gloaaaqualfa LEA7 Typic Ubaquultl 

" UCERDA £quentic Chro.udarta LEAGUEVIl.LE .t.rnlc Palaaquulta 0 
J.ACIW'El.l.A typic Cryaquepta t.EAESVILLE Typic Alllaqulfa • 
LACOOCI!E.£ Spo4ic Pa .... quaota LD!.Al1 .Aqaatstic a.r-.. na l 
LACOTA (DR) Mollie Baplaquepta LEDWITH Mollie Al'baqualf8 

3 LAJ'I'I''l'E Typic Kl4taapriata LU Typic l'laYaqanta 

LAGLUICE typic Ochraqualfa LEICESTER Aerie llaplaqaapta 

LARUT'i' Mollie Baplaquepta LEKETA Peraelic Cryoflbrlate 

LU.UV. Typic Baplaquolla LIMOLO !)pic Buaaqvepta 

1.UE CBAilLES typic Pellu4arte 'LDIOIQ) (111.) Tfplc Baplaquolle 

u.mtONT Udollle Ocbraqualfa LEliA (Dl) Typic Nedlaapriata 

l.AXESRORE typic Salorthida LEIWIEE (Dl) Mollie Baplequepte 

LALLI! ( I) Typic Pluvaquautl LE!IOII (rF) Aerie Paleaquulta 

LAM fl~~aqueotic Baplaquolla LEON Aerie Baplaquocla 

LAKINGTON Typic Praaiaquulta L!ONAIJ) Vertic Ochraqualfa 

UltO CU.Ulie Baplaquolla LEONAIDTOW Typic Praallquulta 

LA!tOOSE Typic Baplaquolla LETOH t)pic Glo ... qualfa 

UMOUU: (DR) Cu8ullc Baplaquolla LEftl !)pic Baplaquolla 

LAMSON (DR) Aerie Baplaquepta UVASY PlaYaqu.atlc Baplaquolla 

LANEXA Terrie Madtaapriata L!VEL1'0N t)pic Baplaquepta 

LANG (FF) Typic r ..... qu.aca UV'l t)ptc IJtlraquntl 

LANCLOIS Tropic Pluvaqueota l.ICIDALE laUe Baplaquaptl 

LANTON (DR) eu.u11c Baplequolla Ltll1l£L1. (111) !)pic Baplaquapca 

LANTZ t)Jie Ulbraqualfa LlGIITNDIG t)pic Ochraqualfa 

LAifYON TfPlc laplaquolla LILIOUIJI Aartc PlaYaquntl 

UlOSE TJP1c IJdraquntl LIM (Ill) &eric l'luvaquanta 

U.UY typic laplaquolla LDI!UCZ tntc n ........ ta 

U.TABCO .t.rallqulc larlc Aratalbolla LDIDAAS (111) !Jpic Arl1&4uolla 

LATHER Llaic lorohftlltl UlM)QD (DI) ferric Med1aaprlata 

LATTY trplc laplaqvapta ' LIPAN IDtic Pellaatarta 

LAUDElBILL (Dl) Lithic Nadllaprlata LUPIIICOTT !Jp1c Aqiaquolla 

U.OG!liOUR (Pf) Aerie rluvaquntl LISCO !Jplc Bal.aquapca 
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Tabla Dl (Ccmtiaued) 
') 
~-

Soil Pbau Claaaificatiotl SoU Pbaaa C:laaa1f1caUoa J 
LITRO Vertic Haplaquepta MACttN Vertic Baplaquolla 2 

I 

LIVIA Typic Matraqualfa MADIJ.IN Mollie Othraqualfa r~ I _, 
LIVINCSTOII (DR) Mollie Baplaqu•pta MADELIA Typic Baplaquolla lf 
LOBO Baaic Sphaanofibriata KACNA Typic Calciaquolla 0 
LOCODA Typic Pluvaqueata lWiOTilA Typic llatraqualfa I 'LOCA!I Typic talciaquolla IWIALASVILLE (Dl) TJpic Arataquolla 

jf 

I 
LOGY (F1') Torriflu.aactc Baploxerolla IWITOWA (DR) Typic Baplaquolla 5 
LOmSEE Croaaareaic Ochraqualfa HIJ.ABAil Croaaareaic Ocbraqualfa lf I LOW Typic Balaquepta IWWWllltl TerTic Ma4laapd.ca 

LCIW.TA DdortbeLtic Palluaterta MANATEE TJpic ArataquDlla 

LOIV.III (DR} Hollie Ochraqualfa IWIFRED (DR) Typic llatraquolla 

LOTUS Aqutc Quartzipa ... aata MAKR (DR) Typic Baplaquolla I 
LOUGIIIORO Aerie Gloaaaqualfa MANSnELD Typic rraaiaquaptl 

LOUIN Aquaatic Chro.udarta MARCUS Typic laplaquolla 

LOUP Typic Raplaquolla MARCUS£ Vertic Baplaquapta I 
LOVELAND Fluvaquaatic Raplaquolla MARCY Typic Praqiaquapta 

LOVELOCK Pluvaquentic Baplaquolla MABENGO Typic Araiaquolla 

LOllS (DR) Mollie Baplaquepta MAleATE Mollie r ..... quanta 

' LOXLEY CDR) Typic Joroaapriata MAliA (FJ') Typic Baplaquapta 

LOYSVILLE Typic Fraaiaqualfa tWinS Typic Ocbraqualfa 

LUDDEN (DR) Vertic Baplaquolla MAllC!Y (DI.) Terrie loroaapriata I 
LUFJtiN Vertic Albaqualfa IWU.A Aquic C:ryu8brepta 

LUKBEE (DR) Typic Ochraquulta MAJtt.AU Mollie Plutaquanta 

LUMMI Plavaquaatic laplaquolla MARRA Typic laplaquoll~ 
\ 

LUNCH Terrie C:ryoheaiata KU.SIIAH CDR) Typic laplaquolla ' LUYfOII (Dil) Typic loroaaprlata MARSRII.OOl CU.Ulic Blplaquolla .) 
LU'RA (DR) Cuwullc laplaquolla MAISBDALE CU.Ulic Blplaquolla 

~ 
LURAY Typic Ar&iaquolla MARSHFIELD (Dl) Typic Ocbraqualfa 

LUT! (P) Typic llatraquolla MAl TEL frpic U.braqualfa 

LUTON Vertic Raplaquolla MARTIN PillA Tropic fluvaqueata 

LYLES frpic Baplaqaolla tcARnsco ltattc lvaAquapta 

LYKZ (DR) Aerie Baplaquapta MARYSLAK!) (Dl) 1)pic Calctaquolla 

LYNN HAVEN Typic Baplaquo4a MASCOTTE V1t1t laplaquo4a 

LYNN£ Dltic Baplaquoda MASliULAVILLt Typic fraataquulta 

LYONS CDR) Mollie Raplequapt• MASON'l'O'Wll CU.Ultc &waaquapta 

(C:Oattzwed) 
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Table Dl (Cclllt1aaed) ~ 
·~ SoilPba .. Cl8 .. 1fic:at1oo Soil Pba .. Claaaifieatioo • 

liAS SENt. Aerie: Haplaqaapta IIEIUE TJpic Alllaqualfa I 
MASSIE Typic Araialbolla HELI!aiES &u.aquaptic Pa .... queata 2 
W.TAGOilDt. Typic Xatraqualfa MELTON lluaic Cr)'aqaapu t1' 
MATHISTON Aerie Plvvaqueota MELVIN TJpic Fluvaqaaata 4 
KATTAKIJSJ:J:ET CDR) Terrie: Kediaapriata KEHASIIA (DR) Typic Baplaquolla 0 
K4Ttt.N Tarrtc: Madtaaprtata H!liD!L'nlA llatic Paraaltc Cryaqaapta 

fl 
KATUNUa Typic: Sulfaqa.ata H!liDE!IB.AU. c:--ltc Cryaqaolla i 
MAUMEE CDR) TJPlC: Baplaquolla ll!lll.O llattc Buaaquapta 

~ IWIR!J'AS Typic Xadiaapriata MD.C!DES (F) Udortbeattc Palluatarta 
MA11RIITOWN TTPic Ocbraqualfa KEiaiER FlUYaqueatic Baplaqualla 

;) 

!!A VIE Typic: Calc:iaquolla HEIHERTAU Aerie Baplaquepta 
Mt.XCJU:Eit Typic: Baplaquolla KEIUfiU. {DR) Mollie Ochraqualfa 
MAXFIELD Typic: laplaquolla KEI\IIN (DR) Terrie loroheaiata 
ICADESO Terrie: Cryoaaprtata IlESE I Terrie Tropoeapriata 
MAYBID Typic Buaaquapta MHOON typic FlUYaquaota 
MAYER CDF' TJPic Baplaquolla KICCO Terrie Mad1f1br1ata 
MAYHEW Var1.•.:.c Ochraqualh KID LAND Typic Ocbraqaalfa 
KAZASitA TJPic Araiaquolla Kil.FOIID CDR) Typic Baplaquolla 
MCCLEARY Aerie Fluvaqueota Kil.LERVlU.t (DI\) LiiD1c lorohe.iata 
MCCOLL (DR) TJPic rraaiaquultl KILLCI\OVE Typic Ar&iaquolla 
MCClORY A,bic Cloaaic Natraqualfa KILLlNCrON (DI) ta.altc Baplaquolla 
KCCUNI Aerie Cloaaaqualfa KILLSDt.l.E Typic Al'&iaquolb 
KCOONALDSVILLE Typic Baplaquolla HillEl Hollie Ocbraqualfa 
HCTAIN (DI) FlUYaqueotic Baplaquolla IClNNETORIA (DI) 1Jp1c Arataquolla 
KCCEH£E Aerie Ochraqualfa IIIIIREVAUUH Typic Pa-qaaota 
MCCIIUC Typic Ochraqualfa KDIBIECE t)pic Dlbraqualfa 
KCCllFFEY Btatic &u.aquepta JlliiOCQIJA (DI) Hollie Baplaquapta 
KCJ:J:E Typic Bydraqueota tiiNTD (FF) Typic Ochraqualfa 
MCJ:J:NNA Hollie Haplaquepta JllTCit (F) CU.Ullc Raploborolla 
IICD:HSIE Typic Baplaquepca HOAG TJpic flUYaquaota 
KCMUI\MY Typic Kadibeaiata tllW Typic Ar,talbolla 
MEDANO Typ1~ Baplaquoll• tllLLVILLt Typic Cloaaaqualfa 
K!DFIA Hiat1~ Peraelic Cryaquepta ,. tlliiAIDA (DR) Aerie Prqtaquapta 
KEilClKU FlVYaquaotic &u.aqaepta MOIID Mollie Ochraqualfa 
KEGCETT (DR) Typ1~ Albaqualf• tllRITEAU Typic Ochraqualfa 

(Cooctouad) 
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Table Dl (CoatiDuad) ~' _,#. 

Soil Phau Claali fica Uon Soil Pba .. 
Cl .. .tUcaUon 

MONROEVILLE (DR) Typic Ar&iaquolla RACLUIA &quantic Cbr~derta 

MOHTEOCBA Ultic Baplaquoda 11ADA 
Typic Albaqualfa 

ttONTCOMERT (DR) Typic Baplaquolla IWIATCBE Aaric Plutaquanta 

KONTVDDE Typic Kedifibriata 1WlMA (DI\) Biatic Buaaquepta 

troQU:VIl.U: (Fl') Plvvaquentic O,atrocbrapta MAUNA (DI\) Typic uabraqualfa 

ti)OSE I.IVD Typic Cryaquaata JWt:NEJ: 
Biatic Par&alic Cryaquapta 

troOS!l.AXE (DJ.) Typic Jorobeaiata !WI tAl 
Typic Sulfaquanta 

tllOSn.AUlE (DI\) Aerie Baplaquapta NAPA Typic Ratraquolla 

MOI.ALES Aerie Cloaaaqualfa NAPOLEON Typic Keclibaaiata 

MOJ.EUIID ( Ff) Vertic Bapludolla JWUlOWS Calcic Cryaquolla 

MOIEY Typic Ar&i&quolla MARTA Typic Ratraqualfa 

MOIIPB (DR) Typic Cloaaaqualfa MloSIEAC Aerie Baplaquocla 

MOSLAJIDER Typic Cryaquolla KASS Typic Baplaquenta 

MOULTlltt Spodic Pa .... quaata liATAL u.bric Ochraqualfa 

MOllNDPRAlRlE Mollie Plu•aquenta HATllOY Aqutc Cb~sararta 

l«lUHTAINVIEW Plutaquentic Kediaapriata NAVAJO Vertic Torrifluveata 

RAVAII (Dll) Typic Arataquolla 
MOUN'ft!Eil 

MOWAT A Typic Gloaaaqualfa HAWNEY Typic fluvaquentl 

MOYINA Andie Cryaquaptl 
NELS£ (Ff} 

!!UCLU.EE Typic Pluvaquanta lfEIWI 
luaic Baplaquapta 

KUDSOCl Mollie Baplaquapta JESS Uclic Palluatarta 

KOJr;ILTEO Typic Kediheaiata II'ETTLES Alfie Araaic Raplaquoda 

tltlUT Aranic Ochraquulta ra;\'DSIHI: Aaric Raplaquapta 

Mlll.Dll0\1 Typic Arataquolla 
IIEWALIIN Typic PlUY&quanta 

MULLICA Typic Bwaaquapta 
IIE\IAil (P) Aaric PlUY&queetl ) 

MULLINS Typic rraataquulta IIEWIEllG Pluventtc Baploserolla 

KilN SET Ultic Baploxeralfa IIEWI!lUlY Hollie Ocbraqualfa 

KU'RvtLLE Typic Baplaquoda 
J!WELLTOII (Pf) Aerie Plvwaquenta 

KUSUGO (DR) Li.n1c Madiaapriata 
I!W$011 (Dl) B~queptic Pa .... qutnta 

!!USSEY (DR) Typic Arataquolla 
JIMOII (DR) Typic ~u~aquapta 

MUSTAIIC T,pic Pa .... quanta IIGDUIGOll Typic Sulf~ata 

MYAUA Aerie Baplequoda lllU'UL 
Aquultic lapluclalfa 

MYAn (DR) Typic Ochraquulta KI~OUI (DR) Terrie loroaapriata 

MYRlCX (DI\) rluvaquantic Baplaquolla IIIMKO (DR) Typic Ochraquultl 

WISIIA B1at1c Peraelic Cryaqueptl WIOTA Mollie Al'baqualfa 
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fable Dl (C011t1Dari) lo 

Cla .. tftcatioa 
I Soil Pbaae Claaa1Ucation Soil Pbaaa 

~ NISIINA Cu.ulic Baplaquolla OlOBOJI tu.alle Baplaquolla 
NlSHON (DR) Typic .Ubaqualh OLASB!S (FF) I0111c BaplO&B~lfa 

~~ WITT All Typic 4rc1aquolla OLI17T ~naptle Aqiaq1101la 
0 NOUSIPPI Typic Baplaquolla OU!IIAM (1)1) Cu.Dltc Baplaquolla 

(l7) )7atr1c Flvwaatic Eutrochrapta • MOLIN OLDS ADdle Cryaquapta 
f JOLO Typic lraaiaquulta OU!SK.\l Alfie Araatc Baplaquoda ; IIC»CE PeraalSc Cryaqaepta OLENO Vertic Baplaquapte 

JIOOltACIIAHI'S Typic n'"'equaata OLENTAIICT (Dit) B1et1t Bu.~qaapte 
NORMA Hollie Baplaquepta OUlSTED Mollie Ochraqualfa 
NOI.TBCOTE (Ill!) Vertic Baplaquolll OLUSTEE Ult1c Baplaquod1 
MORTHWOOD (DR) liatic luaaquept• CIIOII Pla.aqueDtlt laplaquolla 
HORwnL (DR) Typic Fra&iaquapta OMA typic laplaquoda 
IIOitWICH t)'pic Prqiaqu1pta Olf'1'm ADdle Crfaquepta 
!lOTI Typic Buaaqueptl OPELIU Mollie .U'baqualfa 
IIOVAII.Y Cu.ulic Cryaquolla OP!liJ..An (PP) Vertic laplaqu~pta 
NOVATO Typic Hydrequaatl ORCAS Typic Spharaofi'briate 
NU!Y Typic Fluvaquenta OI.El.IA (P) Typic Ochraqualfe 
NUGENT (FF) Typic Udlflvwanta OIIDIA Aerie Plvwaquaata 
NUT ALL Hollie Albaqualfl OliO (Dl) Hollie Ochraqualf• 
QAJOIUitST Vertic Albaqa~lf• OIWET COlt) !)pte Caletaquoll• 
OAII.IK!TER. (Fr) Plu.aquentic DJ•trocbrlptl OSAGE fartle laplaquolla 
OIWfJO!I Aerie Balaquapta OSRAWA Ca.ultc Baplaquoll• 
OCHO Bapllc Rldurarcida OSIEII CDR) !)pte ra-queDta 
OCOEE Terrie H.dtfibriata OSSUII (DR) !)pte laplaquolla 
OCOSTA Typic Plu.aquanta OSSIPEE (Ill) fartte lonbeaSeta 
OD!NSOII 4Ddaquaptlc Haplaquolla OSVALD (FF) 64Dtc Cbro.oKararta 
ODNt Typic Ochraqualfa 0'11IELLO !)pte Ochraquulta 
OCEECREE (Dit) Typic Ochraquulta OTTEI CDl) c-ue Baplaquolla 
oc:EMAW (DR) Aqu1c Baplortbida OUACHITA (PP) rluveDtic Dyatrochrapta 
OJATA Typic Celclaquolla OVEIITO!f Aerie Baplaquepta 
OUNOCAN (FF) Plvrentic laplozerolla OV!GO Molltc Pluwa~ueeta 
ClAW T)pic Albaqaalfa OUKIS na.aquntic lapla.-oll• 
DnECROIEE (Dit) Beale Medilapr1ata .. oz.u 1Jptc Cloaaaqaalfe 
OU:ELANTA {Dit) Terrtc Mediaaprtata OZIAS Aerie Pluwaqueata 
OUAWABA Tarrit Htd1f1br11tl PAROl!! Lithic ledilaprlate 

(CoDtlhad) 
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~ tabla Dl (CGat111uad) ... 
• 

') 
SoU Pbaaa Claaatf1caUu11 SoU Phaaa qualU.catUIIII 

PAHRAHACAT Fluvaquaatlc Baplaquulla PZUWf (DR) Arealc Palaaqaalta z 
PAISLEY Typic Alb&qualf• PELIC TJ)tc Plv.aqaeata 

~ 
PIJJWI 'tYPic Tropobu11U P!LLA (DR) Typte laplaquolla 
PALMETTO Gro1aaranic Palaaquul'' PELLICEI Typic Sulfaquent1 {} 
PA.l.MS (DR) tarrtc Kadtaapri~ta PEKI (DR) Typic llplaquapta • 
PAHLICO (DR) tanic Kadtaaprtna P!JIGD.Ll Typic Plvwaquemta ' 
PANASOFFitE! Arenlc Ocbraqualfa PENNSUCO !)pte Plv.aquaata i 
PANDOlA Typic Ochraqualfl PEOGA tYpic Ockraqualfa 
PANCaQRN Typic Medilaprtata PEOR cu.ullc laplaquolla 
PANSEY Pliatblc Palaaquulta P!Otn: Aadaqulptic Plvwaqueata 

PAm'ECO (DR) oabrlc PalaaquulCI PEOUA Albic Gloaalc Rltrequ.tfa 

PAtmltR fyp1c Baplaquoll• PEOTONE (l)R) Cu.ulic Baplaquolla 
PAPAGUA Typic Albaqualfa I'EPPEit Alflc Baplaquoda 
PA.U.HAT Pluvaquaatlc Baplaquolla l'!llCILLA Aerie oebraqualfa 
PAlEBAT Pluvaquaatlc Baploaarolll rncr CDR) f1pic C.lclaquolla 
PAJU:NT CDR) frpic Baplaquolla PDELLA (DR) !Jptc laplaquolla 
PAli:HIU (l)R) Mollie laplaquapra PEltQUDWCS (l)lt) !Jptc Ocbraqualta 
PAJtlVOOD Kolllc OcbTaqualf1 PERliN£ 'f7pic Pluveqanta 
P.uHEU (DR) typic Arataquolla PIUY Varttc laplaquapta 
PARSIPPANY Aerie Ochraqualfa PESCAD!llO (l'f) Aqutc Watrtaeralfa 
PAlTLOW typic Ochraquulta rmmm typic Kadtaaprilta 
PASCO 

C~lic Raplaquolla P!ftOLU CDR) Typic Plv.aqaaeta 
PASQUEttl Aftdaqueptlc laplaquolla P!1TIGUW (DR) liatic au .. quepca 
PASQIJOTANit (DR) Typic laplaquapta 

PEWAMO CDR) Typic Ara1aquo11a 
PATCBIN Aerie laplaquepta Pltt.ION Terrie Med11ap~iata 

) 
PAnEJtSON Aerie Ocbraqa~lf• PBODill lotte Pello&arerta 
P.o\noN (DR) TJplc Baplaquoll& 

PIASA lloUtc Ranequalfa 
PAUUIINC 1)p1~ Baplaquapta PICUOIID Aerie laplaquepta 
PAULINA FlvvaqueQtlc Baplaquolll PJCIN!Y (DR) CU.Ulie au.&qu•pta 
PAWCATUClt typtc Sulftbeaiata PILINE 

~te Cb~urerta 

PAXICO 
Ae~t~ Flvvaquaet• PILLSIUIY (Ill) Aerie laplaqvepta 

PAXVILLE (DR) T)ptc Olbr•quulta PDICOHNING (DI) llo11lc laplaquaeta 
P!A.CtWI (Dl) llllli~ hqS.qaeptl PIN£1)A 

Ar .. tc Gloaaaqualfa 
PEel ISH Typic Sulfaquant• PINELLAS Araei~ Ochraqualfa 
PEDlOO (FF) eu.u11c Haploxarolll PlMBOOl (Dil) Kol11c Ochraqualfa 



Tabla Dl (Cootiauadl 

Soil Pha .. 

p ;til\ tow (DIU 

n:sosts 
PlOPOI..IS (DR) 

PI! (Frl 

pJ..ACEDO 

Pi.ACID 

PL.IJI'J: 

pi..ANJ:INTON (DR) 

plJ.NTATlON 

Pi.ATTE 

PU~C'0!1 

PLEAS.V.'T (P) 

PU::IIE 
PU:\'NA 

PLUCK 

PLUMMER (l>R) 

POCATY 
POCOMOKE 

PO<,;ANEA.B 

PO!.AIIANA (DR) 

POMOliA 

Cla .. lftc:etlon 

Baaic Mediaapriata 

Tbapto-Hiattc Troptc Fluvaqueota 

Typic FluvaqutDta 

Chromic Palloxererta 

Typic Fluvaquenta 

Typic Buaaquepta 

Typic Cloeaaqualfa 

Typic Aratalbolla 

Htat1c Huaaquapta 

Mollie Fluvaquente 

Cumulic Baplaquolla 
Torrertic Aratuatolla 

Biatic Huaaquapta 
Fluvaquantic: Raplaquolla 

Typic Fluvaquanta 

GroeeareDic Paleaquultl 

Ty,tc Sulftheaiata 

Typic Uabraquulta 

Typic Fluvaquents 

Cumulic Huaaquepta 

Ult~: Haplaquoda 

POMPANO Typ~. Paamaaqueata 

PONZER (l>R) Terrie Hediaapriate 

POOLER (DR) Typic Ochrequultl 

POPASH Typic Uabraqualfl 

POPHERS Aerie FluvaquiDtl 

POPLE Artnic Clo111quelf1 

PORFIRlO Aquic Calciultolll 

PORRETT Andaqutptic Ochrequalf• 

PORTAGE Vertic Haplequolll 

PORTAGEVILLE (DR) Vertic Baplequolle 

POR~~ Vertic Beplequeptl 

PORTSMOUTH CDR) Typic Dabraquulte 

POTTSBURC Croeearea1c Haplaquoda 

PO~JA!>E Durixerollic Haplar&ida 

Soil Phaaa 

POUNCEY 

POVERTY 

POT (DR) 

POYCAH (DR) 

PR.EAJ:NESS 
PlEBISB (DR) 

PROCBASitA (DR) 

PROVO BAY 

PUEJlCO 

PllGET 

PUNGO (DR) 

PUN1'A 

PURDY 
PUSHKATAHA 

Pl!TNAM 

PYBtllUI 

P!\IELL 

QUAM (DR) 

QUARLES 

QUINN 
QUOSATANA 

IACOKBES 

RACOON CDR) 

RAFAEL 

R.An'ON 

RAGSDALE (DR) 

JWUJ. 

Wt:S 

IALSEN 

RAHEI.t.I ( FF) 

RAMSDn.L 

1.\NDALL (Dl) 

RAJmMAN 

UNT011L (DR) 

IAPPAHANNOClt 

(Contf.Duad) 

Clan1f1caUon 

Typic Albaquulta 

Typic Baplaquapts 

Typic Baplaquolla 

Typic Baplaquolla 

Typic Buaaquapca 

Typic Baplaquolla 

FluvaquaDtic Baplaquolla 

Typic Calciaquolla 

Typic Torreru 
Aerie Flvvaqu&Dtl 

T)plc Hediaaprlata 
Croaaarenic Raplaquoda 

Typic Ocbraquulta 

Aquic: Udifluventa 

Hollie Albaqualfa 

Typic o.braquulta 

Typic loroaapriatl 

CU.Ulic Baplaquoll• 

Hollie Ochraqualfa 

Typic Ochraqualfa 

FlvvaquaDtic: Huaaquepta 

Pachic Ara1uacolla 
Typic Ochraqualfa 

Typic Baplaquapta 

Typic Fluvaquenta 

Typic Araiaquoll' 

Arenic Albaqualfa 

Typic Palaaquulta 

flvvaquantic Raplaquolla 

Typic Baplaquolla 

Typic Baplaquepte 

Odic Palluecarte 

Arlit Cryaquolla 

Vart1c Raplaquolla 

Terrie Sulfiheaiata 
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SoUPhaae 

IAUV!U£ 

JU.VENDAL£ 

IAYLAltE 

JU.YNI!.AM {DR) 

L\YPOL 

UDCO 

U:ODICK (DR) 

II.EDLODGE 

l.EED 

l!!SVILL£ 

ltGAL 

UCAN CDR) 

l!K!EltT {DR) 

tiNNIE 

UliSSEl..\n (DR) 

!~D. 'TON 

lEPAilADA 

UT!IOP 

RtVttL 

ltXFOIUl 

lltYt:S (F) 

R.lll (tlR) -
RICCO 

llCE!ORO (tlR) 

lltlOTT 

RIFLE CDR) 

RIGOLETT£ 

RINDGE 

lUO 

P.IPPOIIAM (DR) 

kiT A 

liTZ 

RIVlEltA 

RlVU {FF) 

liZ 

I 

Tabla Dl (Continu.d) 

Claaaif ic:atton Soil "'-•• 

Cuwulic Raplaquolls 
lOAHOIC£ (DR) 

Eatic Chra.oxarerta lOBEltTSVILL£ 

Aquautic Cbro.uderta lOBlWSONVILLE (t'P) 

Aerie Haplaquepta ROCXWELL 

Aerie BapLiquapta lODUC% (FF) 

Aquentic Chrc.udarta ROELL EM , 
Typic Baplaquolla IOMR 

Cu.ulic Cryaquolla lOf.TEX 

Vertic: Arctaquolle ROLFE 

Aerie Oc:hraqualfa 
lOLlS$ (DR) 

Typic: Baplequolla I.OKEO 

Typic: Calc:iaquolla 
ROKNELL 

Typic Oc:braquulta 
ROMULUS 

Mollie: Fluvaquenta 
ROt.'D£40 (DR) 

Typic Aralaquoll• 
lOOT 

Mollie: Pluvaquenta 
ROPElt (Dil) 

Tropic Fluvequente ROSANE 

Aquic: Udtfluventa 
ROSCOE 

Typic: Calc:iaquolla 
IOSCOHMOH (DR) 

Aeri~ Fraataquepts lOSE C1tiEX 

Sulf1c Fluvaqventa lOS £BLOOM 

Koll1c Haplaquepta ROSEDHU CDR) 

Fluvaqueatic: Raplaquolla ROSELLA 

Arentc: Paleaquulta 
ROSEWOOD (Dlt) 

Moll1c Ochraqualfa ROSKE SPRINGS 

Typic lorobel11tl 
IOUNDAJOIIT CDR) 

typ1c Oc:hraqualfa 
IOUNDllE.AD (DR) 

Typic H.diaapriltl 
ltOIITON 

Typic Ar,iaquolla 
lOWE 

Aerie Fluvaquenct 
ROWA (FF) 

Typic Pluvaquente 
lOXT'ON 

Typic Fluvaquente 
lllAJUC 

Arenic Cloeeaqualfe 10110 

Oatic Torrifluveate IUMHEY 

typic Natrixeralfa ltlNIIIERC (DR) 

(Coatiautd) 

Claaa:tfieat1oll 

Typic Ochraqvulca 

Typic Praataqualfa 

Typic Udlfluventa 

Typic Cllciaquolla 

Vertic Hapludolla 

Varttc Baplaquo11a 

Arentc: Oc:braqualfa 

Ddertic Bapluetolla 

Typic Arsialbolle 

Typic Raplaquolla 

Lithic laplaquolle 

Cu.ultc Raplaquolla 

Udolltc Ochraqualfe 

Li.atc loroaaprtata 

Mollie Pluvaqucata 

11etic lu.aqucptl 

Typic Cryaqvolle 

Typic Pallvecarta 

Mollie Pa .... qvenca 

Pluvaquantic Raploxeroll• 

Typic Flvvaquentl 

Typic Baplaquoda 

Albie Cloa•lc Natraqualf• 

typic Calctaquo11e 

Typic Calciaquolle 

Aar1c Raplaquaptl 

Biatle &u.aquaptl 

Typte Ocbraqualfa 

typtc Arataquolla 

frptc U41flueate 

Vertic laplaquolla 

Typic Oehraqualfa 

Mollie Albaqualfa 

Aerie Fluvaquaatl 

Typic Baplequoll• 
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Table Dl (CcnlUaued) ~ 
lia11:t.Ueat1on .. SoU Ph&U ClauiUc:atton SoU Pbaae 

I ausco CP) Aqu:lc: Aratuacoll• IUPT 'Jptc U4tpa .... at• ., 
L1th1c Bapl1quepca SATILLA Tbapto-l:l1t:le Pluvequeata t. RUSE 

~ IUSIIHORE (DR) typic: laplaquolla SAIJCEL typic S&lorth:lda 
JtUSIIVILLE Typic Albaqualfa SAUGATUct (DR) Aartc laplequoda 

0 &DTLECE (DR) Typic Buaaquepca SliJl.ICB B11t1c Perael:lc Cryaquepta 
It AN TYpic Natrequolla lWIRD!lS Aerie Calctaquolla ~ 

SABLE (DR) Typic Baplaquolla 

I SI.UVIE Pluwequant:lc leplaquolll ' b ' SACO Fluvequeatic laplaquolla SAVA.t'Cit 8:llt1c laplaquolla 
SACRAMENTO (FF) Vertic Haplequolla SAWMILL (Dl) Cu.ul:lc laplaquolll i 
SACANING (DR) Aerie Baplaquepca SA'Iml.PE.U Typtc Cryaquolll 
SAGE Typic Pluwaqueata SAYERS ( PF) Typic U1tlfluwaoca 
SAGO (DR) Biatic Hu .. quepca SCAIITIC CDR) Typic laplequeptl 
SAU.DAR Fluvaquaot:lc Tropoaapr:lata SCAUORO llat:lc lualquepta 
SAUDO!I Typic Crpaquolle SC4TLAU typic 8ydraqu111te 
SAUJIATOF Sparatc lorof:lbr:lata SCIERRAID Iatric Dvraquolle 
SALEIUIO Groaaaraaic BapLiquoda SCHOOLEY Aadaquept:lc Fla.aquenta 
SALINAS (FF) Pacnic laploxerolla 

I 
SCBIWlER Cu.ulic laplaquolla 

SALMO Cu.ulic Raplaquolla SCITICO typic laplaquepta 
SALT t..UE Typic Calc:iequolle SCOGGIN typic Oc:hraquulte 
SALTAIR Typic Salorthida SCOTT (DR) typic Aratalbolla 
SALTERY Fluvaqueatic Cryofibriata SctlPPEIUfONG CD I) Tarr:lc Med:laapr:leta 
SALTESE Typic Madieapr1atl SIAlSPOIT 'Jp:lc Pa .... queata 
SALZEJt Vertic Baplaquepta S!.UTRANJ) Terrie Madih-.iata 
SIIKIA Typic Oabraqualf• SUTTLE typic Madih .. ieta 
SJ.HlSH Typic Pluvaqueace SOACO Pibric lorob .. :t.•t• 
SAMMAMISH Fluvaqueatic Hu.8quepta SD!WA CDR) 1Jplc Aralaquall• 
SAMPSEL Typic Ara:t.aquoll• mUIIC 'Jptc Ochraqualfe 
SAKSULA (DR) Terrie Medlaapriata SDLTEVILLE CDI) TrPlc loroeapr11tl 
SI.HDUSKY Fluvaquent1c Baplaquolla S!CtDA.L TJplc S:lderaquode 
SI.NIIIEL (DR) Typic ra .... queatl ' SIJITA 1Jptc Salorthlda 
SI.NTAHEU T1P1c llatraqualf• S!liU luatc llplaqu1pta 
SANTAlOSA (F) Typlc Baplaquoll• SELLERS Calullc Bu.lqaepta 
SIJITEE (DR) Typic Araiaquolla .. S!I.KA (Dl) !)pte laplaquolll 
SAPELO Ultic Baplaquod1 SDIIAHKOO !)pte Madtaapr:leta 
SAlANAC (IlR) Flu•aquent1c Bapllquolla 8ZSstlM Vertic Ochraqualfe 
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(Colltiaued) 

-;t 

tabla 111 2 
Soil Phase 

Cla .. iUeauon 
Soil Phaae 

~la .. 1fic:atioll : flo 

SETTLD!ENT Attic: B&la~ue~t• 
StciDEll 

Aquic Bapludollt ! 

Strn.EKEYER Fluvaquentic Ra~la~uolla 
SNOHOMISH 

Thapto-Riatic Fluvaquenta 
..,. 
I ... 

SEVDN (FF) Typic U41fluveutl 
SOLlER 

Aerie Raplaquepta 
(Z 
J 

SEXTON Typic Oehraqualfa 
SOLOMON 

Vertic Raplaquolla '1 

SIIAKER Aerie laplaquapta 
SONOMA 

Aerie: Fluvaquenta 0 

S!WtOPEE Typic talclaquolla SOlfill 
typic Oebraqualfa If 

SlUJ.!A typic: Albaqualfa 
sosnEN 

Vertic F1uvaquenta I 

S!W.CAJI. Terrie: Madiaaptiatl SOUTHAM 
C~lic Bapllquolla ~I 

S\Wil)EP (Dll.) Cuaulic: Raplaquolle 
SPALDI1'1G 

'fnliC lorobeailtl 'i 

SlWICI\Al ( FFl Aquic: Xerofluvanta 
SP!IIAIID (DR) 

Slderic Cryaquoda ~-

Sl\.AJI.~ 
Vertic Baplaquepta 

SPEUY 
Typic Araialbolla 

SHEFFltLD Typic Fraaiaqualfa 
SPICER (DR) 

Typic Raplaquolla 

Si!ELMADINE Typic Freaiaquulte 
sPOONER (DR) 

typic: Oebraqualf• 

SHENKS Terrie Kedleaprlsta 
SPUNGFIELD 

Aerie Albaqualfe 

SHEIU!.l CDR) Udollic Oehraqualfa 
ST. JOBNS 

Typic Raplaquoda 

SHILOH (DR) Cuaulie Haplaquolla 
ST. lllCHOLAS 

LithiC Cryaquodl 

SHIMA Tarric Mediaapriats 
STAMP 

Typic Cryoehrepta 

SRlt."'tEE Terrie Kadtaapriat• 
STANEl 

Fluvaquentlc Cryoflbriatl 

SROt."'tlN Typic Hapluatalf• 
STAPUS 

Arealc Ocbraqualfa 

SHOOUR {DR) Typic Ochraqualfa 
STAllltBOF 

Fluvaquantic lorobe.S..ta 

51\REWS!URY {DR) Typic Ochraquult& 
STATELINE 

Mollie Oehraqualfa 

SHUMWAY 
Vertic Haplaqueptl 

STAVE 
Typic Cryaquenta 

SlClCLES (DR) 
Kolllc laplaquenta 

STUD 
!ntic B&ploserolla 

SIKESTON 
Cuaulic Haplaquolla 

STENDAL 
Aaric Fluvaquanta 

SlLVlES 
Cuaulic Cryaquoll• m:w:rr Aerie Ocbraqualfa 

SlKS (DR) Mollie Baplaquept• 
STUISON 

typic au.aquept• 

SU.Gl1 
Typic Fluvaquenta 

STIRUM (DR) 
typic llecraquolla ) 

SJ.ACWAY Typic Cryopa_.ntl 
STOCWE 

typic u.braqualfa 

SKOitOMlSH Mollie Fluvaquente 
STOIIO (DR) Typic Ar&laquolla 

SLlltOK 
Hlatic Cryaquepta 

STJWCIIQUlST Typic Raplaquolla 

SLOAN 
Fluvaqueatie Raplaquolll 

&TUATOI (Dil) 
Typic Raplaquolla 

SKlLE'l (DR) Typic Araiaquoll• 
STROH 

Pachic Aratxerolla 

SlilLEYVlLLE Mollie Albaqualfa 
STUMPP 

Natric CrJoborolla 

SMITHTON 
Typic Paleaquult• 

STIJilGlLL 
Fluvaquentic: Raplaquolla 

SMYJJIA 
Aerie Haplaquoda 

SUCARNOOCREE (FF) 
Aquentic Chr~derta 

(Conttnuad) 
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Table Dl CCollt1Jiued) 0 
3 

Soil Pb&n Clanif1cat1on SoU Pb .. e Cl .. atUcacton "i 
~ 

SUISUN Typic Medlhaaiate TAWCAW (FF) flUY&quaDtlc U,trrocbreptl 
~ 

sll!WI (DR) FlUYequentic Baplaquolla TEALWIT Aerie laplaqueptt I 
SLIMS typic Fluvequenta ttETEilS Mollie lalaquepce ?.: 
S~F (DR) Cuaulic Baplaquolla TELA (FF) Typic Araiuacolla ij 
SUN Aerie Haplaquaptl T!Ll'ERNEil T)pic Albaqualft 

Sl~"YllAY Lithic Cryoaaprteta TDG'l.E CFF) Aerie Baplaquepca fj 
Stll\FSll)E Vertic Baplaquolla TENDOY Typic loroaaprieta .. 
SL!UDICY Aranic Oabric Palaaquulta TENSAS (FF) Aerie Ocbraqualfa 

' 
SUSANNA Ulttc Baplaquoda TEPETE Terrie lorohntatl 

SII..U.ER Xerolltc Palearatda TEQU!STA Aranic Glotaaquelfa 

SIIAN Typic Hlplequolla TERMO lerollic Palearatda 

s-.:.v;SEA Terrie Mad1eapr1ata TERODCE Aquic Cbro.udarta 

SWANTON (l)R) Aerie Baplaquepta TEIIBA CEU (DR) Typic He411apriata 

SIIM'V!LLE (DR) Aerie Haplaquaptl l'E1'0NIA (Dlt) Arataqutc Araialbolle 

SWARTZ Typic Palexeralfa TETONVIEW CDR) Typic C&lciaquolla 

SIIEENAT£1\ Fluvaquantic Haplaquolls TETONVIU! Mollie Cryoflvventa 

SYCAHORE CFF) Aerie Haplaquepta TEXARit Typic Pelluderta 

SYRENE TJPiC Calctaquolla TIIIEFllVD. (llll) TJpic Calctequolle 

TACOMA ADdaquaptic Fluvaquanta TIIOMAS (DR) Rietic &u.aquapca 

TACOOSH (DR) Terrie Borohem1sts tRORL"DALE Typic fraataqualfa 

TAINTOR Typic Araiaquolla tROilNTON Aquic Xarorcbenta 

TALCO Aerie Cloaeaqualf• tRORP (DR) Araiaquic Aratal'bolla 

T..U.COT (DR) Typic Baplaquolla TIBU!lON'tS 1)ptc Tropoeaprtata 

To\l..HOON (DR) Molli~ Ocbraqualfe TICE (FF) Pluvaquaatic Baplu4olla 

T..U.QUIN Enttc Hapllquoda TICHNOR Typic OCbraqualfe 

TAHB.t. Typic Haplaquepta TIFFANY (Ill) Typic Baplaquolla 

TANAK TIL FER Typic Raplaquolla 

TANANA Peraelic Cryequepca TIMIALIER Typic Mldiaapritta 

TM"DY Aqutc Udifluvence TINN Vertic Baplaquolla 

TANTIL:E Ult1c Baplaquoda TIOCAHO CDR) Udic Palluetarte 

TAHWAX Mollie Fluvaquence TISCH Mollie &Ddlquapte 

TAPPAN (DR) Typlc Haplaquoll• TlSONIA typic lulfib .. 1eta 

TAnUM Typic Hydraquenca YTifUS fluvaquaottc Baplaquolla 

TATTON Typic Pea ... qullltl TOBICO (DR) Mollie Pa .... quenta 

TAWAS (DR) Terri~ loroaapriaca TOCOI Ultic Haplaquode 

(CoDtiDUid) 
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Table Dl (Ccmt111ua4) " ' 

Soil Phan Cludf1cation Soil Phau Elaadltcat1on 
I 

TODI>ST#.V~ Typic Ochraquulta TUCUR (PF) Cuaul1c Haplosa~olla 
2 
5 

TOG OS Terrie loroftbriata TUCUIUWf Typic Ocbraqualfa if 

TOIIIE (F'F) Ultic Rapludalfa TDGHILL R1ac1c Bu..quepta 0 

TOISNOT (DR) Typic ~raataquulta 
TUI\llLA Li.aic He41aapr1ata 

TOLEDO Mollie Baplaquepta 'l"Ul.E.l.AJ[£ (f) Aaric Flgyaquenta 
.. 

TOLSON A Biatic PeT&altc Cryaquepta 1'UI.LAIIASSEE (fF) Aquic Udtflu.aeta 
i 

TOMAST Aaric Palaaquulta TUNICA (F'F) Vertic Baplaquapta 
(; 

TOHOKA Terrie Hadtaapr1ata T1IPt1JCNil1t Par,a11c Cryaquepta 
ll 

TOttOn.n CDR) Typic Ocb~aquulta 
TUILOCI. 

Albic Ratraqualfa 

TONICA (Dil) Ar&iaquic Ar&talbolla TUJIHJ1Jl.l 
Typic Rydraqualltl 

TO!IUY (Dil) Holllc Baplaquapta 'roSCAWit.LA Typic Ocbraqualfa 

TOOL£$ Aranic Albaqualfa TUSCUIGIA Vertic Haplaquepta 

TOOI.ESIOI!.O Typic Raplaquolla 'roSUEGO Mollie Ocbraqualfa 

TOPPENISI! Fluvaquaotlc Haplaquolle 1WEBA 
Aerie Fluvaqueata 

' 
TOR Lithic Haplaquapta 'I:VtC (DR) Riatic Bu.aquaptl 

TOI!.IIONTA (Dil) Typtc au .. quapta TWOMILE Typic Albaqualfa 

TORPEDO L4J(E Btattc Cryaquepta T'f1IDJ.LL (FF) Aartc Baplaquapta 

TOIUtY Typic Hediaapriata noND: fluvaquantic Joro .. prlata 

TOIISIDO Typic Arataquolla UDOLPHO (DR) Mollie Ocbraqualfa 

TOTO (DR) L1.n1e Kedilaprista UCAit 
ADdie Cryaquapta 

TOTTEN (DII) Typic Matraquolle UKBE:IU.ANI) (F,P) Aerie Balaquapta 

TOWHEE Typic Praa1aqualfa tmlAT Peraa11c Cryaqvapta 

TOXAWAY (DII) Ca.ulic Hu.aquapts UNA Typic Baplaqu•pta 

nAa Flvvaquent1c haplaquoll• UMAIIIllt 
Tarr1t Cryobe~tta 

nACO SA Typic Baplaquante llHC4S 
Kollic ADdaqu•pta 

n.t..tll 
T}p1c Ochraqualf• 

URJO (F'F) Aarit laplaqu•pte 

n.t.ATY (Dk) Typic Ara1aquol1e 
i URICH Typic Aralaquollt 

nEB LOt Typic Palaequulta 
URlC£55 (1)11) Kolllt rluvaqullltl 

TkUNCLE Aquic Chro.oxerartl UTABA Cuaullt Haploserolla 

TRINITY Typic Palludattl 
UTE 

Aratc Cryaquolle 

nosn (DII> Typic Baplaquoll• 
\'ACREilll (FF) Aar1t Pluvequaata 

TRUIQill.L Typic Ochraqualfl 
VWJEZ (PF) Aar1t laplaqaepta 

TRUSSEl. Aerie Fractaquepta VAI.JI:A.IllA Spodtt r ..... qua~~ta 

TRYON Typic P1 .... quance \IAU.EilS (DR) Typtc Calciaquolla 

TSIUU Typic Cryoflvvenca V.vtONT Aquaatte Chr~darte 

(Coat111uad) 
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Tabla Dl CCoatiau.d) 2 

Soil Pha .. Cl&llif1cn1oa SoUPha .. tl .. atf1eatton ~ 

VAJtlCJ: Mollie Ocbraqualfa \WIIWAV (DR) Olbric Ochraqaalfa t 
VASSALJORO Typic lorof1br1ata W4QIEit (DR) Mollie Albaqaalfa 

ij VASTINE Typic Baplaquolla WAI:ELAJID (FF) &eric fluwaquaata 

VAUCKM' Typic Albaqualfa WALDEN (Ff) T)ptc Cryaquolla 

VEAZIE tu.ultc Baploxarolla WALDO fluwaquantic Baplaquolla 0 
VEEI>UH (DR) T)pic la.aquapta WALDORF typic Baplaquolla .. 
VnASCO Cuaulic Baplaquolla WALI'ORD Mollie Ocbraqualfa I 
VDWLl Cu.ultc Cryaquolla WALLEI TJpic Gloa .. qvalfa b 
VDW'ASS Cu.ulic Cryaquolla WALLJ:ILL (D'R) Tbapto listie Pluwaquaata 1 
VEHICE Typic Had1hntau WALPOLE Aerie Baplaquapta 

vc:-.. o CPR) Typic Baplaquolla WAMBA Typic Baplaquolll 

VEUOOII.T Typic Aratalbolla WANSER TJpic r ..... quaata 
VEll.ENDI!YE Typic Baplaquolla WAPATO Pluwaquaatic Haplaquolla 

vnJW.EN Mollie Torrarta WAIDELL (DR) Mollie Ochraqualfa 
VERO Alfie Baplaquoda WAJI.!RAM Buaaquaptic ra .... quanta 

VESPER (DI, Humic Baplaquapta WARM SPRINGS Aarie Calc1aquolla 

VESTABURG (DR) Moll•• Paaaaaquanta WARMAN CDR) R1at1c &u.aquapta 

vtSTON Typic Pluvaquaata WAllinS (DI) Pluvaqueatic Raplaquolla 

VICTORIA (P) Udic Palluatarta WAIUlEIITON Typic Tropaquapta 
VlDAURI Vertic Albaqualfa WASDA CDR) B1atie Bu.aquaptl 
VICIA RLatic Tropaquapta WASII!OM CP) 

VI ICING Typic Baplaquolla WASRT!HAW CDR) Aerie Plu.aquanta 
VILU Typic Pluvaqueata WASILLA Buaic Cryaquepta 
VIMVlLLE '!yp1c Cloaaaqualfa WASltiSH Typic Spba111oftbriata 
VINCENNES Typic Baplaquapta WATCRUIIG Typic Ocbraqualfa 
VIRDEN (DR) Typic Ar&1aquolla WAUitlC Araaic Albaqualfa 
VOATS (FF) 1luvaatic Baploaarolle WAUC!DAH Biatic Bu.aquepta 
VOLTA Typic Netraqualfa VAUCRtrLA Ulttc Baplaquoda 
VOLTAIRE fluvaqueat1c Haplaquolla WAUPACA (DR) Mollie flvvaquanta 
WUASH Vertic Raplequolle WAUSEON (DR) Typic 8aplaquolla 
WUASRA Mollie FluYaqueata WAil'l'CKA CDR) Nollie Baplaquaace 
WABASSO Alfie Baplaquoda VAVEUJID Areaic Baplaquoda 
WACAHOOTA 4ranic Palaaquulte 1WAVIILY Typic flvvaqueata 
WACOUSTA (DR) Typic Baplaquolla WAX'POOL Albaqutc Bapludalla 
WAllLEICl! Typic Cryaquoda WATLAND (Dl) Mallie Flvvaquaatl 
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SoU Pban 
VOILE 
VElSTD 
'llttUVACHEI 
VEWVILLE CDR) 
W!JW)tt'£ (J)Jt) 
VEIMEl 
VEllt (Dit) 
VEIJUWI (FF) 
WELCH 

VELSUM 
VEIW 
VDfDAHE 
V!SCOIIIIE'tT 
II!STBIOOit 
V!STLAJII) (Dl) 
WESTON 
V!STWECO 
W!'ntL 
mns 
VIIATEU 
WHEATLEY (Dil) 
wmHolN 
VRITESON 
WIT!WOOD (1)1) 
WintAH 
WITSON 
VICIIUP (FF) 
VIElCAtE 
VIUAHit$ (DII) 
WlLIWAM 
VIUIIIOOD (l>l) 
WllJIITE 
WILL (Dit) 
VIL1.AKAJt 
Wll.LANCH 
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tale Dl (Cotltillued) 
Cla .. 1f1cU10II Sot Phaae Terrie "~taaprtata 

VILL!tTE (Dl) typtc Blplaquolla 
VILLDWI typic Sulftheatata 
VIU.OWS typtc B~quepta 
VILLWOOD typtc FlawaqutDtl 
VItmNGtOll Typtc rello .. rarta 
VILSON Typic Ochra.-alta 
VIIIDD torrtflaweatic Raploxerolle VINGD CU.Ul1c laplequoll• 

VIIIGDIAV (Dl) tu.ultc a.plequolla vnq.o tu.ultc Baplaquolla 
VIlftUS!'t 4ertc Halaquapta 
VISlltll (Dlt) l)ptc laplaquoda 
VI'li£Cl T)ptc Sulftheliata 
IIOCI:LEY TrPic 4rctaquolla 
VOLCOTT typtc Ocbraquulta 
VOl.DALE Tbtpto-Hiattc Fluvaqueata VOLFESON frptc Ochraqualfa vou.m flvwaqueottc Rlplaquolla VOODINGtON CDR) Kolltc Haplaquapta 

WOOJ>tmLLE Mollie , ..... quanta 
WOODLTll frptc luaaquepta 
WOODS ClOSS fluvaquaatic Haplaquolla vooros eu.ultc Japlaquolla 

VOISIIAM 
' 

typic 8u81quepta 
VOl'lRIHG (Dit) T)ptc OChraqualfa 
WbtiCILL &tattc Crpaquolla 
WUNCOE typtc Pelludarta 
VllGIIfSVn.LE CU.Ulic HU&aquapta 
Wl.r!JtT ~te DJ•troehrapta VfALUSINC ltatlc Juaaquapta 
Vf ARilOTTE (DII) typtc flnaqunt• 
VfAID t,ptc Baplaquolla 
W!'ICI Typte Natraqualf• 
vrNONA 41rte Tropaquapc• 
V!tfOOSl 

(Coattnad) 
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A~otc Ocbraquult• \ Typic Pallose~rta 
Typic ~orrtortbaGta 
Typic Raplequoda 
9artic Oclstaq1aaUa 
f1ptc Cloa••~alfa 
Jlpic Celctaquolla 
tarrtc loroftntata 
JJJic Daraquolla 
fypic Ar&tequolla 
Typic laplaquol1a 
Mollie laplaquapta 
PltDthaqulc Paletdalfa typic laplaquolla 

typte laplaquolla 
Aqvte llroehrapta 
Jlpte a-.uapta 
!)pte PalaeqUQlta 
!Jptc flvraquaata 
!)pte: Oclsraqualfa 
CU.Ultc llplaquolla rt ... qoeattc lapl•quolll !)pte Oebra~ult• 

!)pte: Afliaquolla 
Par&altc Crro~t•t• !)pte laplaquolla 

1Jpte Cloe11qualf• 
tarrtc Sulftts..saca 
!Jptc flvraquaaca 
'Jptc Calctlqoolle 
1Jpte laplaquolla 
t,ple Alhaqualf• 
C..Ultc laplaquolla 
typic .Uhaqualf• 
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') fa~h Dl (Colltludtd) 
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~1 
WYSOCl%11C (1)11.) Tbapto•Mlttlc Pluvaqutfttl 

ZADOC CDl) ,,lc .. plaquolll XII'£ fl~vtquantlc Haplecuollt WHYJt Trpac Ocbraquulra 
t! 

YAitUIA C~llc ••ploatrellt 
Z%1CD.7l:JS (Ill) MD111c KaJlaquepca 

~ 
TAifSAY tltAte .. PIIIprlata rtl.AIO\' .. ute C.ro.u4trte TAQtllM4 4twlt Haplerrh1da ZII.t.AM rluv .. uencsc Kapletuollt YOII Aarsc Xtlaqueptt UPP ,,,. 11114VIPtl 'I'OMGIJ CDR) t,pte Oe~ratualft lOI 

CU~Ulie lap1atuo11e roano~ r,sc Flvvaquenca ZOli.'ID Calcic Cf114U0111 TO IT Typtc Ptlloaertrca lOLA (PP) C..Ul\c laple .. rolla MOll Htattc '•rltllc Crya,uepce IOOit Culalll laplequollt nrt.lt TJplc Kaplttuollt ZIIIWI TJpte .. plaquenta TUVAI 4bruptlc Durtxeralfa ZWINCZ,! :rpsc al••tualt• UCIWIY Typsc Albequalte zrzzuc !ypic lu .. queprl 
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