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The National Academy of Science (NAS) recently published the report of the 
Congressionally-directed Wetland Characterization Committee, titled W&n&: 
Characteristics and Boundaries. The report discusses the ecological characteristics of 
wetlands relative to identification, delineation, and functions, and makes 
recommendations for a m-ore sound approach to their regulation and management 

The report is substantial, more than 250 pages long. Attached is the executive summary, 
which presents many of the major findings and conclusions, and a summary of the 
conclusions and recommendations that are at the end of each chapter. The report is 
expected to have a role in changes to the Federal wetland regulatory program currently 
being discussed in the reauthorization of the Clean Water Act. 

The entire report is available from the National Academy of Science Press, 
2101 Constitution Avenue NW., Washington, D.C. 20418. Field offices that would like to 
obtain a copy can order directly from the NAS, .or contact Paul Garrett of my staff at 
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Executive Summary 

Until very recently, policies of the United States fedaal government were imended to en- 
courage or subsidize the conversion of wetlands to filled or drained lands that could be used for 
agriculture or other purposes not compatible with the exk&nce of wetlank These federal poli- 
cies, in addition to extensive private efforts of a similar nature, reduced the total wetland acreage 
in the contiguous United States by approximately 117 million xres, or half of the original total, 
by the mid-1980s. While this conversion of w&and produced extensive amounts of new crop 
land that bolstered the agricuhural potential of the United States, and elMnated some of the so- 
cioeconomic nuisances associated with wetlands, it aiso reduced many of the vahaable auributes 
of wetlands, including support of waterfowl and maicrteaance of water quality. An increasingly 
broad concern for these losses created political support for comprehensive protection of wetlands. 
Federal regulation of wetlands began to take effcc’ on a broad scale in the 197Os, and now en- 
compasses virtually all wetlands. Wetlands are the only ecosystem type to be comprehensively 
regulated across all public and private’ lands within the United States. 

The 1972 amendments to the Federal Water Pollution Control Act gave the U.S. Army Corps 
of Engineers (USACE) and the Enviroamental Protection Agency (EPA) authority to mgulate 
pollution of waters in the united States. The coverage ofthe 1972 ti extended to wetlands, but 
was narrowly construed at first and extended to only approximately 15% of the total wetland 
acreage in the United States. Baleen 1972 and 1977, judicial decisions greatly bnxdened the 
coverage of the statute and created for the 6rst time a need for a mgulatory defkition of wetlands P and for federal conventions by which a defutition could be applied. T’he USACE kalized a 
regulatory demon in 1977, but delegated’ to its district of&es the development of proc&xes 
for identifying and delineating wetlands. Section 404 of the 1977 Federal Water Pollution Con- 
trol Act amendments (Clean Water Act) confirmed the national commitment to mgulation of 
wetlands, and broad federal application of the 1977 act to wetlands was upheld judi&Uy in 

- 1985. In the same year, the Food Security Act established a sepamte regulatory definition of 
wetlands for application to agricultural lands. 

Foreseeing the need for greater national uniformity in the identification and &line&on of 
wetlands, the USACE issued in 1987 a national delineation manual (“1987 Corps manual”). 
Subsequently, USACE collaborated with the U.S. Fish and Wildlife Service (FWS), EPA and 
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the U.S. Department of Agk&ure (USDA) in the pnpurtion of ,a- revised manual, which was 
released in 1989 (“1989 intemgency manual”). The 1989 m&ml w8s strongly criticized, how- 
ever, by individuals and groups who perceived it as being excessively i~lined toward the regu- 
lation of tands that might not be properly classified as w&lands. A second attempt at the creation 
of a revised manual was initiated by the Bush &G&ration in 1991 (“1991 proposed rwi- 
sions”). The 1991 proposed revisions were criticized for ex&ding many wetlands firorn regula- 
tory coverage, and were not implemented. Thus USACE and EPA hati continued to use the 
1987 Corps manual.; In the meantime, the Soil Co-on Service (now the National Re- 
sources Conservation SenW WCS]) had impknented the 1985 Food Sect&y Act through,the 
p-ion of a sqarate delineation manual (“1985 Food Security Acr manual”) for use on agri- 
CUM lauds. 

The preparation and withdrawal of the 1989 interagexzy manual and the 1991 proposed revi- 
sions, and the adoption of a separak manual designated specifically for @c&ural lands, created 
confusion and uncertainty about the scientific and technic4 validity of fedual regulatory practice 
in the identification &nd delineation of wetlands. As a result, Con- rcque in 1993 that the 
National Academy of Sciences provide, through a committee formed by the National Research 
Council, an assessment of the adequaq and vali$ty of wetlan! definitions, the basis for applying 
definitions through delineation manuals, present knowledge of the s&uchxe and fiurction of wet- 
Sands, and regional variation among wetlands. 

The regulatory definition of wetlauds and the procedures by which wetlands are identified 
and delineated ke of great practical concern because of the nationwide reguIa!ion of wetlands. If 
flawed definitions or flawed proc&res lead to the identifkation of wetlands where wetlands do 
not exist, landowners will unjusWiably lose the flexibility to develop land for agricuhure or other 
purposes. On the other hand, definitional or procedu& flaws that lead to the exclusion of true 
wetlands will not reflect the intent of legislation and judicial decisions that have established fed- 
eral regulatory authority over wetlands. The work of the NRC committee has been to analyze the 
scientific and technicai basis for identification and delineation of w&lands, but not to analyze 
economic or social issues connected with wetlands. 

In comparing the 1987 Corps manual with the 1989 intemgency manual and the 1991 pro- 
posed revisions, the NRC commi@e concludes that the 1989 intemgency manual would typically 
provide the most expansive interpretation of wetland boundaries. The 1987 manual would pro- 
duce delineations essentially the same as the 1989 manual in some instate, but would be 
somewhat more restrictive than the 1989 manual in most instorrces, Delineation by use of the 
1991 proposed nvisions would be considerably more rest&ive than by use of either the 1987 or 
1989 manuals, and would lead to outright exclusion of numerous true w~lands through impracti- 
cal documentation requirements. 

Improvements in the scientific understauding of walands since 1987 and refkmeot of 
regulatory practice through experience over almost a decade of intensive wetlsnd eon bug- 
gcst that a new federal delineation manual should be prepared for common Fe by all federal 
agencies involved in the ngulation of wetlands. This new manual should draw freely from the 
strengths of each of the existing manuals, but would not be identical to W ofthe Pm manu- 
als. The new manual should incoqxm~ some changes in present p-ice and some solutions to 
past problems of regulatory practick, as well as an increased empty on W?iod*ion within a 
humfork of national standards. In some instances, the unavailability of critical information 
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also demonstrates an urgent need for study of selected wetland chamc&&ics for which lack of 
information hampers the idemikation and delineation of wetlands. 

DEFINITIONS, FACTORS, CRITERIA, AND INDICATORS 

It is useful to maintam a reference definition of wetland that stands outside the context of 
any particular agency, policy, or regulation. .This places a broad tiework around mgulatory 
practice and puts into perspective mgulatory definitions and the. selection of c&eria and Mica- 
tars for regulatory putposes. A regulatory definition, in contrast, might reflect in varying degrees 
regulatory policy or legislation that rest&& or extends reguIa&ry jksdidion in ways that di&r 
from the reference definition 

A reference definition of wetkuis is as foUowS i( w&and is an e~~qvs&?m fha! depends on . 
constant or recurrent, shallow inundation or sabuation at or nwr the surjhce of the substrati 
The minimum essentiai charoctaisrics of a wetland am rcaunt, sustdnd inavuWon or satu- 
ration at or near the su#ace and the pnzsence of physical, &mid and biological fcaftvcr re- 
jlective of remmen f sustairred inundation or sutumtio~ Chwwn diagnostic: fcoftvcs of wet- 
lands are hycbic soils and hydmphytic vegetation There fm will be present acqt where 
spec~jk physicochemid, biotic, or anthropogenic fwrs have removed them or pmmted their 
dt?VdOp?N??lL 

As shown by the reference definition, three major factors &am&r& a wetland: water, 
substrate (physicochemical features), and biota Customary refmrtce to these as ‘+ameters” is 
not correct and should be avoided. Although wetlands depend for their existence on all three 
f&tots, it is often scientifically defensible, in the absence of al&rations or ambivalent indica- 
tions, to infer information about one factor tirn another.. The states of the three factors that 
characterize wetlands are the &eria for identification of wetlands: lecumn&sustainedsatlxa- 

. tion (the hydrologic criterion), physical and chemical conditions in the substrate that reflect re 
current, sustained saturation (the substrate criterion), and the presence of organismsthat are spe- . 
cifically adapted to recurrent and sustained samration of the substrate (the biological criterion). 

Of the three factors that chamc&ze wetlands, water has special status because neither the , 
chatactetistic sa3bsmerKuthe~biggd~m~~i&cif 
spe&fic hydrologic conditions. D&urbance of the biota or substm& cmi produce a wetland in 
which the characteristic substrates ororgat&msareabsa&atkasttaqnx&y. Incorrrzprt, 
elimination of the chamck&ic hydrology of a wetland eliminates the wetlam& even though the 

P characteristic substrate and organ&s can persist for some time after the hydrologic change. 
Thus, when hydrology has been alter& the presence of orgaakm and-thatme 
teristic of wetlands is not necessarily indicative of a wetland. 

Although hydrologic conditions are paramount to the maintenance of a wetland, it is often 
more difficult to evaluate hydrology than it is to assess substrate or biota Therefore, even 
though water is in a sense more important than any other factor, substrate and biota will typically 
provide the most easily obtained and reliable evidence for the presence of wetlands, except where 
hydrology has been altered. 

A criterion is a standard of judgment or principle for &sting. As shown by the refkrex~ 
definition, wetlands are associated with specific conditions of water, substrate, and biok These 



specific conditions cmespond to thresholds or uiter&tha! are used to judge whether a particular 
eaystemisawetland. 

Eachofthethreecriterio(hydroloW,substrate,tndbiatr)m~be~~intamsof 
indicators that can be documa& under field conditions. Each &t&on can be intupretd with 
referrncetomultipleindkators. Someindiattorsaregararl;othus8remonspeciGcandcanbe . 
used only as secondary evidence or to support a more general indkator. The two most broadly 
significant indicators of wetlands are hydrophytic vegetation and hydtic soils. Because these 
indicatorsansooffenassocistedwithwerlands,theym~m~cs~for~ Tbis 
incomct, however. Some wetlands develop where hydric soils m-Brent or wbae vascul& 
plants cannot grow, and the wetland supports. in&d other kinds of organ&s that are nfleai~~ 
ofxEuIre&sustainedmnaration. wethdstbatbckbydricsOilsOrhy&Op~Mscplprpl8nts, 
although ullus& should not be excluded from mgulation simply because they lack the most 
common indicators. 

f 

WATER 

Although specific hydrologic conditions are an &sohxte rquirement for the fbrmation and 
maintenance of wetlands, the dikt assessment of these conditions in the field by use of infor- 
mation on water table depth or inundation is often inf&sr%le and should not be held as a s&t 
rquirement for the identification ami delineation of all wetlands. In some cases, however, a di- 
met evahution of hydrology is esse&al or exUemelyusefUnsupportingthereliabilityofde= 
lineation In park&r, hydrologic alterations could invalidate most or all indicators except di- 
rect indicators of hydrologic conditions, and in this case direct hydrologic evahmtikm is manda- 
tory. In addition, neukl or mixed indications fkom &s&ate and biotic wars should be taken 
as a quirement for hydrologic analysis. 

Direct hydrologic analysis requks, at a minimum, hfdmation on three related elements: 
the duration of satumtion and its relation to the growing season, the criticA dq;th for sntumtion, 
and the mency of saturation. In the absence of specific regional tiormation to the contrary, 
the threshold for duration of satumtion can be approximated as 14 days during the growing sea- 
scdllmostyeors(long~meaa~wAofyaspp) lIbw@&bmwBjcB- 
~kevri\lrrtedisthetlpperblans~~,~emtrcestimrsdrslit(30cm). ne 
depth of the w&r table should be taken as a direct indicator of the depth of the Wurated zone, 
below the surbce, except whar.the capillq fringe makes a signiknt extension of the saturated 

? zone above the water table. 
TheledrydurationthrrsboldsbouidbeviewsdrsprovisionrlbecrPse~dasnat~ 

forhctorstbatcanausevariitioninthetbrahol& Baause~fthestrOnghfhSXXOftCmpqa, 
ture on the rate at which anaerobic conditions develop in satum@d soils, 8 mom sophkkated 
approach should be developed from a concept, such as m, that accom@ Simultpneous& 

’ for time and tempemture. The m growing-scsson~concept cannot be applied Duly to 
subarc& arctic, and alpine regions, or to .tht southwestern and tropa ParrJ of the United 
States. These regions should be evaluated separately while a more credible systrm for defining 
satumtion thresholds is developed for the nation as a whole. In -9 peramial]Y cold soils 
can develop the anaerobic conditions necm for the formation of hydric soils and for *e es- . 
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tablishment of wetland vegetation even when soil temperatures seldom or never exceed the tem- 
~thatispnsaa~usedindefiningthegrowinOseason(41’F,orS’C). 

Visual indicators of hydrologic events such as drift ti or blackeA Ieaves are not r&able 
without support &rn other hydrologic data. In some instances, small amounts of d&t hydro- 
logic information on water-table level or depth of immdation can be expat&d thtough the use of 
modeling. 

SUBSTRATE 

Mostwczlandsancbaraderizcdbyhydricsoils,whichcMyphysicrlsndEhanirwl~ 
tions of repeated and prolonged samration at or near the e These indiations derive tirn 
blockage of oxygen transport by water in the subs&a&. Steady &p&ion of oxygen iii as&m&xl 
soilsiscausedbyrootsaswellasmicrobesandosherJoil0~. Oftenthisleadstocom- 
plete loss of oxygen and in some cases to substamial accumulation of reduced substances. Mani- 
festations of hydric soils include lack of oxygen or low redox (reduction-oxidation) p6temial . 
~gtheperiodofsannation,characteristic~esinthecolorofthesoil~otha~ 
called redoximorphic features. These f- are directly significant as imhcators of hydric 
soils; they are also significant in showing the muurent development of conditions that exclude 
many upland plant species, which are intolemnt of conditions that accompeny the loss of oxygen. 

The national Hydric Soils List (Hydric Soils of the United States) has been developed under 
the sponsorship of the NRCS through the National TechnicaI Committee for Hydric Soils 
(NTCHS). This list represents sound application of the principles of soil science to theidentifi- 
cation of hydric soils, and it should be maimained, twised, and reviewed under federal sponsor- 
ship. The primary data, however, as well as procedures for identification of hydric soils and 
changes in the designation of hydric soils, should be more *horoughly documented and teviewed 
and should be made more widely available than in the past. In addition, a w&lands fideli@ sys- 
tern should be considered for use with hydric soils as it is for hydrophytic vegetation, and more 
studies should be done of soils that are difficult to classify in the field, and particularly those that 
require the use of water table data, which typically are not available tirn field surveys. Mom 
emphasis should be placed on the development of field indicators for hydric soils. 

In some insu&es, subsaates other than hydric soils (such~as unconsolidated floodplain sub- 
stmtes) and biotic communities other than hydrophytic vascuhu plants (such as algae) are asso- 
ciated with wetlands. ‘l+e is no scientific b&s for exchxling these environments from desig- 
nation as wetlands, and delineation manuals should acknowledge the admissibility of their indi- 
caters, unless laws or mgulations dictate explicitly that they be exchrded. Ident&ation of these 
wetlands can be Mhted by the broadening of biotic mdicatorsto include aquatic invertebrates, 
algae, and mosses. 

VEGETATION 

Hydrophytic vegetation is llSSCSSCd through use of the National List of Plant Species that Oc- 
cur in Wetlands (Hydrophyte List). This list is a valid tool for ident@ing hydrophytic vegeta- 



tion. ItisimportantthatnfiDaneadoftbelistcontinue~fedenlruppon The&kIityrating 
(obligate, ha&hive, etc.) assigned to plants through the Hydmphyte List is a useM &nmdation i 

for the evahurion of predomimuu~ of hydrophytic vegetation and is aciuWcally &We. For ‘; 

some species, however, the atisteoa of geneti&y dis&&tive pop&tions that have di&ring 
a5ities for wetland conditions complicates the use of the lirt. More extensive shady of these I 
species,~appropriatcidcntificetionofthe~onsinwhichthediffbriqOgaretictypesraepra i 
sent,willenhancetheu&Uessofthelist. : 

Either a dominance mclrsun(theS00/,rule)orap~~indexclrnbe~inquaPrtifying 
the‘predominance of hydrophytic vegtion The dominance measure cksifies plant communi- 
ties as indicative of wetland if more tinm 500~ of&e dominant taxa are hydfophytic. The preva- 
lenceindexis~~~rn~~fi~lity~or~~r~~~~by 
abundance, and is indiwtive of wetland above a threshoid vah~ w prsdomirrana of hy- 
drophytes. Correct application of either method rcquims extukve bota&al bac+~~I as well 
as field experience. All strata of vegeution should be considered fk either method. The preva- 
lence index has withstood extensive scientik scrutiny. 

A prevalence index value that is near neutrality (3.0) or a dominance estimatenearSO%is 
not a reliable indicator for assessment of vegtion in the absence of -dent information on 
soils, hydrology, or both Very high or very low values for domimu~~ or for the prevalence in- 
dex reliably distinguish wetland from upland, if hydrology has not been altered, but should be 
suppkmented with information on soils. An array of simple but definitive indiatocs based on 
vegetation can and should be collstNctcd for use in the field as a means of conserviq time, ef- 
fort, and expense in vegetation analysis. 

Vegetation indexes are sometimes computed without the inclusion of Mve species 
(“FAGneutral” tests). Present evidence inkates, however, that such pro&urea do not resolve 
the ambiguities of commmities that cannotbe easily classifkd A better ahemative under such 
circumstances is to place heavier weight on other indicators. Wonnation on soils is u&al in 
marginalcasesorwheretraasition~m~landtouplandis~~~soilis . 
less responsive thau is vegegtion to short-term change. 

? Federal support is needed for more attlnsivo, regionalized studies of the relationships be- 
tween hydric soils, hydrophytic vegetation, and specific hydrologic thresholds asso&W with 
the development of wetluls. In the past, field studies have teuied to fkus ;Fepantely on soils, 
vegetation or hydrology, lather then on the coincidence of the three, which is a uitical matter for 
identification and delineation of we&t&. The research should have a long-term compo~ that 

_ is based in part on the establishment of regionally dispersed ref- wetlands from which in- , 
formation can be colkted routinely. 

Evaluation of the three &tots that define wetlands Should account for the causal relation- 
ships rUnOtlg water, sub&ate, and biota. Although wetlands are defined by all thnc factors, it is 
often scientScally defensible to infer information about one factor fkom another in the rbsence of 
alterations or mixed evidence. This is especially true for hydrology, which is adW!teti &UX- . 



terized by hydric soils or hydrophytic vegetation if there is no evidence for alter&ion of hydro- 
logic conditions. If hydrologic tiormation is unavailable, w&lands should be identif3ed by rig- 
orous joint consideration of substrate (typically soil), and biota (typically veget#ion). 

A modified appmh to the assessment of wetlauds could reduce the collsction of mmeces- 
sary information and thus save co&kxable public and private money without sxMcing the 
accuracyof&linration,Padshouldbeconsidnsd~rmtbynOuktoy~es. Theapproach 
would involve either the use of primary indicators or the use of a hiaamhi& method for the 
evaluation of evidence. Either method would reduce the colktion of unwoded evidence for 
sites that am easily classified as upland or w wdknd, thus allowing more’- tdbeused 
for cases with mixed evidence, uncutam indic&ons, or complications that ma&t 6rom altemtion. 

ESPECIALLY CONTiOliE;RsIAt WETLANDS 

Classification of some kinds of wetlands has been par&&r& controversy typically ba 
cause of special legislative or regulatory treatment or because of special di&ulties associated 
with identification or delineation. These especially controversial w&lands include~perma&ost 
wetlands, wdands in riparian zones, isoiated and shallow wetlands, 8gxiahd wetlands, al- 
tered wetlands, transitional or marginal wetlands,. and especially shallow or intermittently 
flooded wetlands. 

Many proposals have been made to reguk pem&ost wetlands aepamtely loom nonperma- 
hst wetlands. Extensive perm&ost w&lands am now excluded Erom the mgulatory definition 
of wetlands by the Food Security Act. The mgulatory treatment of perma&M wetlands is sig- 
nificant because of their abundance in Alaskq which has a high proportion of the nation’s remain- 
ing wetlands. Although regdatory exclusions of wetlands can occur for political or administm- 
tive reasons without a scientific basis, it should be clearly recognized that permakW wetlands of 
Alaska or at any other location fall well within the NRC committee’s ref&uux de&&ion of wet- 
lands, and would be regulated as wetlands by any system that purports to protect or mgulate all 
WethtldS. 

Riparian zones, which are the lands immediately adjacent to rivers and strsanw, alao have 
posed some difficult problems, park&r@ -in the westan United Stats. Ripa&n zones share 
some of the chaq&&& -of wetlamk and often inchxle wetlands but cannot be defined wholly 
as wetlands by any widely used definition because they are often Mumted at much lower 6n- 
quencies than wetlands. Riparian zones suppress the und&able effects of flooding, maintain ? water quality, and serve as centers of biological diversity, especially in the western United States, 
andinthis~shansomeofthe~onsandvaluesofwetlands. Ifnationalpolicycallsfbr 
protection of rip&an zones pumuant to the goals of the Clean Water Ac& regula!ion must be 
achieved through legislation that recognizes the special attributes of riprian zone& and not by 
attempts to define them as wetlands. 
’ Isolated wetlands and h&water wetlands also have been a subject of controversy because of 
their differential protection under Section 404 of the Clean Water Ad Wetlands th82 UC isohtd 
~mothersurEacewatasorthatoccupyh~~~notn~l~nhrobleorl~ 
functional than other wetlands an, and they may even perform some unique or .partkuMy vrlu- 
able functions, including maintmaner of water quality and the support of water@wL Even 



though such wetlands qualify for protection under Section 404, Nationwide Pumit 26 rllows 
tbantobtfi~~iarmoumsopto1~(0.4h)withM,nvicwmd10~(4hr)witbmini~ _ 
mai review, except where N&ionwide Permit 26 is ovaidden by the USACE distrkt mgbeer or 
state regulhons. Nationwide Pumit 26 has been controvasial baause of the ammlative wet- 
landlossesthatcannsuh~~itsrpplicstionmdisthecrmeofmonlitiOationthn~ 
other nationwide pea@. The rationale fbr extensive use of Nationwide Permit 26 for isolated 
and h&waterw&landsshou.ldbereviewed. 

~lyshalJowwctJPnbcthrrmi~bedrym~ofthc~,btrttbotuem*intpifrrAby 
epeatod seasonal satumtion or immdatioq .require protection em at times when they are cop- 
.pletely dry ifthey are to Main their fixlcfions. 

~~wahnds,whichforpnsent~inclodebothhrmsdwaknds~dnob- 
~edwetlandswithinfum~~,~artmsivewithintf#U~Stsscs. Theyoftenperform 
knctionsthataresimilarinnsturetothoseofnonagriarltrrrowctla&. Useofspecialdefini-. 
tions or criteria for the identification of agricultural wetlands is not justified because it leads to 
differential delineation of wetlands od qic&uml and non@cuhu& lands. 

Wetlands that have been altered through activities other than agrkuke present special 
problems in delineation. Any federal manual applicable to such lands should hstruct delintotors 
on the valid use of Mrence for the purpose of assessing altered lands. Natural txansitional 
zones, ‘especially if they are very broad, also present special problems in delineation. Transition 
zones should be the subject of more extensive study for the purpose of stru@6q the CfR- 
ciency and accumcy of delineation. 

REGIONALIZATION 

Regionalization, which is the adaptation of wetland indicators to regional vaiation in wet- 
land characteristics, is the best approach for establishing the relationship between growing SC& 
son, duration of satumtion, and the development of substrate and biota The current fkderal 
regulatory system is region&ad t6 some extent through the delegated authority of the regional 
offices of federal agencies and through the use of the Hydrophyte List and Mythic Soils List. 
The admmve system for regional-on of wetland assessment is haphp1I54 however. 
Regions for wetland mgulatjon noed to be redefined around environm~ &ctors ti as physi- 
ographj. and climate and should be used in common by ali agencies. ‘More extensive develop- 
ment of regional analysis and regional piatocols should be encwmged dminismrtiYe&ti 
thmygh raearc& provided that the outcome of fcrdual regulatory practice is mtmbly uuifbrm 
across the nation A uniform process should be used to develop regional standards, md the forv 
fedeml agencies that assess w&nds (USACE, EPA, NRCS, FWS) should COOPCntC in the da 
velopment of regional protocols. 

MAPS, IMAGES, AND MODELtiG 

Use of aerial photography and satellite images for identi@ing and delincrting wetlands can 
be auxptable, but it requires extensive field validation and should be deiced .ti timed for as- 
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sessment of wetlands rather than assessment of crops. Conventions for interpret&on should be 
stana across agencies that are involved in the de-on of wetlax&. The National 
WetIands Inventory provides an important ovcNiew of-wetlands for the Unitad States, and 
should be completed Mathematical and computer models, ifvaiM in the field, am usefbl and 
reliable methods for evaluating the hydrology of c&n types of wetIan& and the &cts of al- 
tetations on wetland hydrology and will in some cases make the deline&on of wetIan& more 
effective and expeditious. 

REGULATOkY P&Cl-ICE 

Training and certification of delineators should be &ilitaM by fti agencia involved in 
themgulationofwetlands. Theexpert&- fordeIin&onofw&uuisahouIdbeclari- . 
fied by the. federal agencies that establish delineation protocols. Because id&@ing and de- 
lineating wetlands is a complex task a delineator would be requimd to have a scientific education 
at the college level combined with specialized tmining in delineation m&hods and pm&e& AI1 
wetland assessment programs of mgulatory sign&ance should &orpomte procedures for qual- 
ity ccntrol and quality V. 

. 

A fedeal system should be created .fbr maimam@ compute&u! records of mgulatq wet- 
land assessments, and this information should be made available to fsdcrai agencies, -es, and 
private parties. It should form the basis for periodic nationwide syrdhesis and reporting of in- 
formation on the numbers, kinds, and outcomes of regulatory actions r&ted to we&u&. 

Consolidation of all wetland mgulatory functions into a single federal ‘agency would improve 
the consistency of wetland delineations. Even if several agencies continue to share responsibility 
for wetland delineation, they should use a single definition and one delineation manuaI fbr all 
ngulatory Purpos= 

FUNC’I’IONAL ASSESSMENT 

Many wetland functions ate cxmided useful or important by society. For example, i 
dationofwetlandscanpreventflooddamage~ - . me * ~itqsmve~q&- 
ity, wetland habitat canhelp maintain waterfowl popubitions, and anoxic conditions in the sub- 
strate can influence the development of unique plant commu&& thj cosM& to the conser- 

p vation of biodiversity. 
The value of a wetland is a measute of its importance to society. W&and functions are val- 

uedtovariorrcrdegnesbyiay,burthenisM,p~~g~n~mhinbetwanwdfond 
functions and the value of wetIands to society, and values can be dif6cuIt to datrmine objec- 
tively. A wetland’s vaIue can be weighed directly or relative to other llscs that could be made of 
the site. For this reasoq the location of a wetland may a&t its value to society. For example,. 
wetlands in urban settings might have higher value for recmation and education or fbt abemative 
uses than wetlands in undeveloped lands or far from population centers.’ Assessing the value of 
wetlands mquires the use of methods t3om economics and other related fields, and is not yet well 
developed. 



The societal priorities for protection of wetlands and fix inve4$h&t in we&4 p-on are 
mrrtasofpolicythtmmtnfl~inpsrrthe~thra~~pharolr’wcrknda Assmment 
of value rsquirer comprehensive scientifk knowledge of wetland functions. Indea& some groups 
have suggmtd the creation of a national scheme that would des@te w&nds of high, medium, 
and low value bad on some gakeral guidelines involving size, lo&on, or some other ktor ’ * 
that does not require field evaluation It is tit possible, howevex, to relate such categories in a 
reliable way to objaztive mcuufcs of wetland fimctions, in part baause the ttlrrtionships be- 
twan~ories~dfunctionsuewiablemdin~bscrrrrewe~htniarp&cienthnowl- 
edge of wetland functions. in general, the identifiktion and deli&&m of w&an& must be kept 
sepamte from the fkkctional auaiysis of w&a&. 

GENERAL CONCLUSIONS 

Federal laws, such as the Commerce Clanse, or policies, such as those developed by federal 
agencies implementing the Clean Water Act, could intentionally exclude some wetlands dram 
rqulahon Therefore, it is importaut to main&n the dktkction between a refaena definition, 
which ignores the matter ofjuisdktion, and a regulatory one, which takes into account the intent 
of laws or policies tlut do not nbcessarily encompass all wetlands. 

The federal regulatory system for protection of w&lands is scient&ally sound and effective 
in most reqects, but it can be more e&ient, mori &form, more credible with reg&ted enti- 
ties, and more accurate in a technicql or scientific sense through consuuctive refbrms of the type 
suggested in this report. 

Detailed recommendations can be found a! the end of Chaptexs 2,3,5; 6,7,8,9, and 10. 



SUMMARY OF 
RECOMMENDA~ONS AND 

CONCLUSIONS 

1. 

2. 

3. 

More intensive and regionally diverse studies of basic wetland phenomena should 
be undertaken in support of stronger foundations for identification, delineation, and 
functional protection of wetlands. 

Three factors must be assessed in the identification or delineation of wetlands: x 
water, substrate, and biota It is not useful or correct to refer to these faders as 
parameters. ‘Ihe status of these three factors is the criteria for identification and 
delineation of wetlands. Wetland indicators are measurements or observations by 
which criteria are evaluated, and should accommodate regional variation. 

A new delineation manual should be developed, to be used by all Federal Agencies. 
Thirty-five specific recommendations are made relative to criteria, methods; and 
procedures for delineation of wetlands. Criteria for wetland status are prioritized 
into strong and weak evidence of wetland hydrology. Strong indicators of wetland 
hydrology include clearly hydric soils and obligate or facultative wet vegetation in 
the absence of facultative-upland or upland plants. Strong indicators can be 
considered sufficient evidence for wetland status in the absence of hydrologic 
modification, if contrary evidence is not present. Regional variations must be 
considered in establishing specific criteria. Indirect hydrologic indicators (water 
marks, etc.) should not be used to determine the long term hydrologic status of a 
site. The duration of saturation required for development of hydric conditions for 
most areas of the continental United States can be estimated as 14 days during the 
growing season, in the absence of other evidence. Alteration of hydrology requires 
supplemental hydrologic analysis to determine wetland status. Further research is 
needed if a more accurate ‘description of the relationship between soils, hydrology, .’ 
and vegetation is desired. 

* 4. Permafrost wetlands and isolated or intermittent wetlands have structure and 
functions similar to other wetlands, and should be identified, delineated and 
regulated by the same principles. 

5. Riparian zones, although they do not meet criteria for delineation as wetlands, 
perform many of the same functions as wetlands, including water quality 
enhancement and flood water storage. In some regions of the country, riparian 
zones are critical to wildlife and ecosystem integrity. 
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6. General permitting of activities in headwater or isolated wetlands without review or 
notification is not scientifically justified based on evidence of wetland functions 
such areas perform. Nationwide Permit 26 is controversial because of cumulative 
wetland losses and should be reviewed for validity considering the goals of the . 1 1 
Clean Water Act 7 

. I 

7.. Methods and requirements for delineation, functional assessment, and 
management of wetlands must consider regional variation and requirements.. 
Regionaliition should meet standardized national objectives and criteria. 

8. ‘Ibe National Wetland Plant List is a valid, scientific tool for classifying vegetation, 
It should be maintained in a central repository and continually updated as new 
information becomes available. 

9. Aerial photography is useful for wetland delineation and mapping if appropriately 
planned and obtained. Interpretation requires special training and ground 
truthing. Satellite and other high altitude imagery should be evaluated further for 
mapping potential where large areas of land are concerned. 

10. Hydrologic models are useful in evaluating hydrology of wetlands, but require field 
verification. 

11. All Federal Agencies involved in wetland delineations should participate in jointly 
managed, rigorous, delineation training and be part of a continuing-education 
program. The delineator certification program should be made available to Federal 
and non-Federal practitioners. Jurisdictional delineation on a permit application 
should be postponed when a short delay (606 days) might substantially improve 
the accuracy of the delineation. 

i2. Records of jurisdictional delineations should be centrally maintained in a usable, 
? accessible format to enable agencies to develop accurate inventories of 

jurisdictional wetlands and to facilitate research. 

13. Consolidation of all wetland regulation into a single Federal Agency would improve . 
consistency of wetland management and regulation, but should not be 
implemented without appropriate oversight and quality assurance. 

14. Although wetland functions can be evaluated, the relative precision is low for some 
functions. Functional assessment is most useful in the context of watershed or 
landscape planning. The creation of a watershed planning framework increases 
the likelihood that regulatory management of wetlands will be acceptable to all 
parties. 
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3 f i :; 
15. The hydrogeomorphic functional assessment approach is likely to improve the 

precision, consistency, reliability and timeliness of wetland functional assessment. 
However, it is subject to many of the same limitations as previous procedures. 

. 

Limitations involve the quality and quantity of background informatian, landscape 
perspectives, and societal values. .Physical and chemical functions are understood 
less virellthan biological functions. Research on reference wetlands to quantity 
functions has not been sufficiently supported to generate accurate, comprehensive 
information. 


