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ThefOllowing short and long term wetland conservation goals and recommendations
were developed by the Missouri Department ofNatural Resources in Cooperation

with the Missouri Wetland Advisory Council While unamimous approval
was strivedfOr by the Wetland Advisory Council it was not attained in every case.

Short Term Goal

ACHIEVE NO OVERALL NET LOSS OF THE STATE'S REMAINING WETlAND RESOURCE BASE BY THE

YEAR 1995.

No overall net loss means that the loss of Missouri wetlands will not exceed thelgains, considering acreage,
functions and values. Common sense dictates that this goal does not imply that individual wetland will, in every
instance, be umouchable or that the no net loss standard should be applied on an individual basis. Rather, that
the state's wetland resource base reach equilibrium, in the short term, between losses and gains. Achieving this
shorr tcrm goal will require a reduction in rhe rate at which existing wedands are being lost and an increase in
efforrs to restore and create weclands. These effortS must come from all levels of governmem and all seccors of
the population. The public must share with the private sector the COstS of rescoring and creating wedands to
achieve this goal.

Recommendations - Short Term Goal

I. Establish a statewide planning commiuee through which options for implememation of the short term
goal may be discussed. Planning for rhe future of the scate's wedand resource should be through a forum
process, not by anyone agency or imerest group. A consensus about the future ofthe state's wetland resource
will be sought.

2. Research, evaluate, and report on the scatuS of the wedand resource base. Information necessary to
formulate responsible resource policy includes: past and current extem of the resource, causes of historic
wetland losses, current threats faced by the resource, rationale for protecting the remaining resource, and
the effecti.veness of the existing private and government programs in protecting the resource.

3. Develop and implement a statewide wetland education program. The shorr term goal cannot be achieved
withom public and private participation. Public awareness of the importance of achieving the no overall
net loss goal is critical in eliciting action from the public and private sector.

4. Establish a wetland information dearing house for the purpose of providing Missouri citizens with a
single ~oint of contact for up-to-date, accurate information on \'{etJands.

5. Create new incentives as appropriate, publicize and suppOrt existing incentives such as the Wedand
Reserve Program, which encourage local governments, industry, and private wetland owners, to protect
their-wetland resources.

6. Integrate wetland protection into existing state programs to reduce wetland loss resulting from State

government activities that either affect wedands directly or that encourage private landowners to alter
them. State agencies should avoid activities that would alter a wetland. If the activity must be located in
a wetland, action should be taken to minimize the effects of tlle activity on the wetland. The state



agency should compensate for any wetlands altered by the unavoidable impacts.

7. Develop a system and begin recording the gains and losses ofwetlands due co stue agency activities or due
co activities which were facilitated through agency funding.

8. Establish a cooperative public-private Wetland Federation for the purposes of a) establishing a funding
mechanism for wetland acquisition, and b) creating new, and promoting existing, opportunities for
wetland testoration and creation.

9. Through rule making, improve the state's ability co protect wetlands through Section 401 of the Clean
Water Act.

10. Establish special focus wedand mitigation banks, such as a highway deparrment bank, which would serve
as the first step roward the long term goal ofa Scate Wedand Mitigation Bank.

II. Establish a state inter-agency wedand commim:e co discuss and coordinate ways scate agencies can reduce
wetland losses through cooperative measures. This committee wouJd differ from the existing Missouri
Wetland Advisory Council in that it would be a smaller working group composed of those state agencies
directly involved with wetland issues.

12. Provide public assistance in the form of derailed advice. assessment, and design technical assisrance to
404 permittees and others who are required to restore or create wetlands.

13. Esrablish and coordinate a network of volunteers, organizations, and professionals who can advise, design
and build wetland restoration and creation projecrs.

Long Term Goal

INCREASE THE QUANTITY AND QUAllTY OF MISSOURI's WETlAND RESOURCE BASE CONSIDERING

ACREAGE, FUNCTIONS AND VALUES BY THE YEAR 2000.

Recommendations - Long Term Goal

1. Complete a state wetland inventory which, at a minimum. incorporates dara from the National Wetland
Inventory, the USDA Soil Conservation &rvice. the Natural Heritage Inventory. and any orner data on rare
and endangered species.

2. Have in place alternatives which eliminate state funded private activities that may alter wetlands.

3. Establish a State Wetland Mitigation Bank.

4. Evaluate the implementation Status of the shott term wedand conservation goals. Continue and expand
successfull efforts begun as shott term wetland conservation goals.
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MISSOURI WETLANDS INFORMATION LIST
(Updated January, 1994)

INFORMATION CATEGORIES

About Wetlands ... (general information)

Federal Wetland Protection Programs

Agriculture and Wetlands

Educator's Guide

Citizen's Guide to Action

I(EY TO FORMAT

FS = Fact Sheet (single page, 8 1/2 by 11)

P = Pamphlet (single page of variable size, folded
into less than 8 1/2 by 11)

8 = Brochure (multiple-page document, less than
8 1/2 by 11)

D

v

=

=

Document (multiple-page document, 8 1/2 by 11)

Video (video cassette tape, VHS format)

PO = Poster

SOURCE = Address and/or telephone number where the
information material may be obtained.



FEDERAL WETLAND PROTECTION PROGRAMS

TITLE FORMAT LENGTH SOURCE COST

Wetland Protection Hotline - 1/800/832-7828 EPA

Stormwater Control Benefits of Managed
Floodplains & Wetlands B 3p EPA Free

Uses of Wetlands in Stormwater Management B 3p EPA Free

Planning for the Future - Wetlands on
Federal Lands V 27 min EPA Free on loan



AGRICULTURE AND WETLANDS

TITLE FORMAT LENGTH SOURCE COST

Farming with Wetlands: How to Turn These
Nuisance Areas into Profit for Farmers while V 9 min EPA Free on loan
Improving the Environment

Streamside Woodlands V 8 min EPA Free on loan

The Wealth in Wetlands V 23 min EPA Free on loan

Wetlands and Restoration V 13 min EPA Free on loan

Wetlands in the Farmlands V 12 min EPA Free on loan

Economic and Legal Incentives for Waterfowl
Management on Private Lands (Leaflet 13.4.2) L 5p FWS Free



TITLE

AGRICULTURE AND WETLANDS

FORMAT LENGTH SOURCE COST

A Dozen Reasons to Restore Wetlands/U.S. Dept.
of Agriculture Programs that Aid Wetlands

Agriculture and Wetlands: Opening Communications
and Finding Answers

Agriculture and Wetlands: Section 404 and
Swampbuster

Clean Water Act Section 404(f) Exemptions

Agriculture and Wetlands: The Federal Manual
For Identifying and Delineating Jurisdictional
Wetlands

Agriculture and Wetlands: The Roles and
Responsibilities of Federal Agencies in
Protecting and Managing Wetlands

FS 2p

FS 2p

FS 2p

FS('20) lp

FS 2p

FS 2p

USDA

EPA

EPA

EPA

EPA

EPA

Free

Free

Free

Free

Free

Free

Agriculture and Wetlands: Finding Common Ground

Agriculture and Wetlands: Studies and Research
to Improve Our Knowledge

Attention Missouri Landowners, If You Have
Wetlands on Land You Own or Manage, There
are Things You Should Know ...

Entering Land Into the Wetlands Reserve Program

FS

FS

FS

FS

2p

2p

2p

3p

EPA

EPA

SCS

USDA

Free

Free

Free

Free



TITLE

ABOUT WETLANDS •••

FORMAT LENGTH SOURCE

Wetlands Status and Trends in the Conterminous
United States, Mid-1970's to Mid-1980's

Wetland Goals and Recommendations for the State
of l.ussouri

Crane River

Fabulous Wetlands

The Wealth in Wetlands

The Wetlands - Conserving America Series

Wetlands Nightmare - Solution for Local Governments

Exploring Missouri Wetlands

D

o

v

v

v

v

v

v

22p

4p

58 min

7 min

23 min

58 min

21 min

30 min

DNR

EPA

EPA

EPA

NliF

EPA

DNR

$ 2.25

Free on loan

Free on loan

Free on loan

Free on loan

Free on loan

Free on loan

Free on loan

Threatened and Endangered Species of Wetlands and
Waterways in lA, KS, MO and NE D

Restoring and Creating Wetlands: A Planning Guide for
the Central States Region: lA, KS, MO and NE D

l03p +
appendices EPA

24p EPA

Free

Free
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FOREWORD

Wetlands were once a subsrancial component
ofMissouri's original landscape. Insirnple terms,
wetlands are areas where the presence of water
results in distinctive soil developmemand unique
plane assemblages. The subject of wedands,
however, has never been a simple one. While the
scare has no wetland prorccrion law, more than
one federal program has authorirywith regard to
wetlands. The federal protection afforded to

weclands. however, is piecemeal at best. A good
deal ofconfwion and frwcr:uion exisrsas a result
ofsometimes conflicting and ever changing fed":
eral wecland policies.

The political debate over weclands at the
federal level may be expected to continue into the
future. The best hope for timely, substantive
progress in wetland protection lies at the Slate:

level. Individual scates are in an ideal position to
implement wetland education. protection, and
management activities. States can employ de­
railed local knowledge of their specific wetland
types and the parricular characteristics of their
economy or geography leading to wetland loss.

Addressing the causes of and possible solu­
tions to wetland losses will require efforrs from
all levels of government and all secrors of the
population. The challenge lies in bringing these
parries together to confront the problem in a
coherent and coordinated way. For this reason,
the Deparrment of Natural Resources brought
together what is now the Missouri Wetlands
Advisory Council. The council is composed of
representatives from bwiness. agriculture. envi­
ronment. and conservation organizations as well
as state and federal agencies. With the help of
this statewide planning group. the department
has and will continue to playa kq role in
developing statewide wetland strategies to pro­
vide focus and consistency forall wetland protec­
tion and management efforrs.

I invite and encourage you to examine the
information contained in this document. and to
formulate informedopinions andsuggestions on
how the state of Missouri should proceed in the
task of halting the trend in wetland loss.

G. T14CY Mehan. III
Director
Missouri Department of Natural Resources

n,
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INTRODUCTION

Early American travelers had an impressive
diversity of natural communities to explore and
eventually setde. Missouri was a state offorests,
savannas, prairies, and wedands. Wedands once
covered approximately 4.8 million acres of
Missouri's toeal land area, and thw were a major
component of me historic landscape.

Since mat time, Missouri's natural communi­
ties have been dramatically altered by activities
such as logging, agricultural production, min­
ing, draining, filling, the construction of more
than a dozen major dams and reservoirs, and the
channelization of the Missouri River.

Consequendy, Missouri's wetland resource
has diminished to approximately 10 percem of
its original extent. This trend ofwetland loss is
not unique to Missouri. The nation as a whole
has lost over one-halfof its original wetlands. In
response to thisdramaticdecline, PresidentBush,
the NationalGovernorsAssociation, and a num­
ber ofstates have adopted a no-net-Ioss wetlands
policy. Leadership at the state level is imperative
if the national trend of wetland loss is to be
slowed, stopped or reversed.

Missouri Governor John Ashcroft called for
"the enhancement of Missouri's wetlands and
the implementation of a common-sense no net
loss policy" as one of his natural resource goals
for the 1990s. As the state's natural resource
agency, the Department of Natural Resources
(DNR) is planning for me future ofme remain-

ing wetland resource. Formal wetland conserva­
tion planning began in 1990 and is continuing
with financial assistance from the Environmen­
tal Protection Agency's (EPA) State Wetland
Protection Development Grant Program.

The Department of Natural Resources estab­
lished a statewide planning team, the Missouri
Wedands Advisory Council, to participate in the
development of the Missouri Wetland Conser­
vation Plan. The council plays an active role in
determining the content, structure, and policy
recommendations of the plan. The council is
composedofrepresentatives from approximately
forty public and private organizations and state
and federal agencies (Appendix 1). The Depart­
ment of Natural Resources benefits from the
diversity of roles, backgrounds, knowledge, and
perspectives represented by the council. Al­
though members often have diverging view­
points, through the consensus process common
goals and basic components of the plan have
been identified. A formal coordination process
was initiated (Appendix 2) whereby the depart­
ment presents, at by-monthly council meetings.
each draft component for review and revision.

This report is the result of that coordination,
and meets the need for up-to-date. accurate
information regarding the status of the wetland
resource, as well as the programs and activities
currently affecting it. This informacion will be
the basis for the specificpolicy and action recom­
mendations to follow.
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HOWMANYWEIl..ANDS HAVE BEEN LOSf?

INTRODUCTION

MISSOURI WETLAND LOSSES

87% Agriculture

Figure 1. CausnofrecmtwnlandbJssn(FriIJ"d.lIl, /983).

5% Other
Development

8% Urban
Development

wetlands (91 percent), while Florida has lost the
most acreage (9.3 million) (Dahl, 1990). The
four states with the greatest remaining wetland
acreages within the lower 48 states are Florida,
Louisiana, Minnesota, and Texas.

The amount of wetland loss in Missouri has
exceeded the national average; 87 percent of
Missouri's original 4.8 million acres ofwetlands
have been lost (Dahl. 1990). Wedands were a
substantial and diverse component ofMissouri's
original landscape, coveringalmost II percemof
its surface area. Approximately one-half of
Missouri's original wetlands were located in the
southeast pan of the state, in an area known as
the Boomeel. The area was dominated by

NATIONAL WETlAND LOSSES

During the past halfcentury. attitudes (oward
wetlands have changed dramatically. Prior to
1950. wetlands were considered of linle value
until they had been diked. drained. or filled to
render them moreadaprable [0 F.lrming, grazing,
or real estate development. Wetlands are now
recognized asooe ofthe moS[ productive ecosys­
tems in the world, descrving of protection for
their multiple bcnefiu. This chapter describes
the historic and current extent of me wetland
resource and explores the major causes of their
dedine.

There were 221 million acres of wetlands in
the lower 48 states when the nation was settled
(Dahl, 1990). The national rate of wetland
losses from the mid-1950s to the mid-1970s was

estimated by Tiner to be 458.000 acres per year
(Tiner, 1984). Tiner also reported that 97
percent of the wcal losses occurred in inland
freshwater wetlands, 87 percent resulting from
draining, dearing, leveeing and diverting of
surface water for agricultural purposes. Urban
and other types of development caused 8 and S
percent of the losses, respeccively (Figure 1).
The rate of wetland loss has decreased to an
estimated 290,000 acres per year in the mid­
1970s to me mid-1980s (Dahl and Johnson,
1991). As of 1980, 104 million acres (47
percend ofthe nation's original wetland resource
remains incact(DahI, 1990). The tocal remaining
wetland resource accounts for only S percent of
the nation's land surface. Ofthe lower48 states,

California has lost the largest percentage of
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forested swamps subject (0 frequent inundation
from me Mississippi and orher rivers. The
hardwood swamps were so extensive that the
Boomed area was nicknamed "swampeast"
Missouri. Of the original 2.4 million acres of
foreSted wetlands in southeast Missouri, less
than 60,000 acres or 2 percent remain intact
(Vaught & Bowmasrcr, 1983). Statewide, 13
percent of the origin:J wetland resowce remains
(Dahl, 1990). These remaining wetlands ac­
count for 1.4 peccem of the land surface.

Wedands. hisrorically referred to as swamp
and overflow lands, presented a physical chal­
lenge to the early settlers. Other than ~ing

useful for the hunting and trapping uade. these
lands were regarded as a burden to their owners.
Early settlers were interested in building towns
and cultivatingcrops. In order to make we ofthe
land for these purposes. the landscape had to be
drastically altered by draining the water from the
land or elevating the land surface.

In the mid-1800s. Congress made the drain­
ing and filling of wetlands a national policy. In
1850. Congress passed The Swamp Act, grant­
ing nearly 64 million acres of wetlands to 15
states with the condition that the states use the
proceeds from the sale of the lands to increase
their development or agricultural potential.
Missouri received 4.8 million acres ofthese lands
(Nolen, 1913). Less than six months later, the
state ofMissouri gave approximately one-halfof
the land to the counties in which they were
situated. thw passing the responsibility of recla­
mation on (0 the counties. The bill specified that
the county courtS were "authorized and re­
quired. as soon as practicable. (0 have S3id
overflowed and swamp lands drained and re­
claimed." The courts would then be allowed to
sell the lands at sheriffs' sales.

By 1852. the remaining wetlands located in
southeast Missouri were also donated to their

respective counties; however. no effort was made

6

by the counties t'O carry Out the provisions ofthe
SUtute. Reclamation was an expensive proposi­
tion. ReaJiz.ingthat. ineft up to the counties. this
land would never be reclaimed, the legislatu~. in
1855. authorized the county courtS to sell the
lands without requiring prior reclamation. As a
result, many large tracts of land were sold at
public auction for next to nothing. Forexample,
an 80,000-acre parcel in Stoddard County was
sold in 1868 for $663. which is 8/10 cent per
acre (Nolen, 1913).

During the mid to late 1800s. much of the
land was purchased by the railroad and timber
industries who were more interested in harvest­
ing timber man in drainage. Widt abundam
water and rdatively warm growing seasons. cy­

press, oak. gum. and tupelo trees thrived and
grew to enormous siz.es. Based on censw data.
forested wetlands in southeast Missouri decreased
by 257.000 acres during the period 1870 to
1890 (Korte and Fredrickson, 19n). From
1900 to 1920. forested wetlands in southeast
Missouri decreased by 595.000 acres (Korte and
Fredrickson, 1977).

Technological advances, such as the dipper
dredge. made large scale drainage of wetlands
feasible and accelerated the development ofchese
areas during the early 1900s. People formed
drainage discricu [0 cake advamage of the rich
agricultural potential ofsoutheast Missouri. The
progressive loss of Missouri's southestern for­
ested wetlands from 1650 to 1975 is depicted in
Figure 2.

The lime River Drainage District. incorpo­
rated in 1907. is an example ofa large drainage
district project. The primary objective of the
project was to make the Little River Swamp.
among otllers, suitable for agriculture. The
district was 90 miles long, from 4 to 30 miles
wide. and contained approximately 500,000

acres of rich alluvial bottomland (Nolen, 1913).
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Figure 2. Losl 0/ fowlttnd hardwoodfowlS in southeast Missouri, J 650-1975 (adaptdflom KurU, Fudr;cNson. 1977).

The district provided drainage outlets for an
additional 614,000 acres of non-wetland and a
system for diverting runofffrorn another750,000
acres of Ozark highlands. Construction lasted
from 1914-1929. Approximately $11 million
were spent movingalmost88 million cubic yards
ofearth used in construction ofthe channels and
levees (Nolen, 1913).

The Headwater Diversion Channel diverted
the Castor and Whitewater Rivers directly imo
the Mississippi River south of Cape Girardeau.
This diversion, along with orner projcccs, elimi­
nated inflow to the Boothed (DNR. 1986).
Appendix 3 depicts the drainage systems of
southeast Missouri as of 1974. By 1912, ap­
proximately 3.5 million acres of weclands had
been targeted for drainage by the 191 drainage
districts that had formed throughout the State
(Nolen, 1913). This extensive alteration of the
naturaJ ecosystem, through the removal ofwater
from the land. tesulted in the successful creation
of highly productive cropland.

Chapters 244 and 245 ofthe Revised Statutes
ofMissouri (1986) define current private drain­
age rights and the authority of levee districts.
The ownerofany swamp and overflowed land in
Missouri has the right toconsrructany ditch, tile
system or levee necessary to drain his/her land.

In doing so, the land owner also has the right to
go through or across any tract of land between
his/her land and the outlet for the drainage
waters.

Chapter 245 of the Revised Statutes defines
the power ofthe board ofsupervisors once a levee
district has been established. "The owners of a
majority of the acreage in any contiguous body
ofswamp, wet or overflowed land...may form a
levee distria for the purpose ofhaving such land
and other property reclaimed and protected
from the effects ofoverflow and other water. for
sanitary ot agricultural purposes."

The elected board ofsupervisors is authorized
and empowered to "straighten, widen, change
the course and line ofany levee in or Out of said
district; to fill upanycreek, drain, channel, river,
watercourse or natural stream; and to divert or
divide the flow of water in or out of said
district; ... to construct any and all ofsaid works
over any public highway, railroad right ofway,
track; easement, railroad or other rightofway.... "
"The boatd shall levy a uniform tax...wjthin
such district .. for the purpose ofpayingexpenses
incurred or to be incurred in organizing the said
district, ... " as well as "levy an annual benefit fee
on improvements on certain tracts of reaJ estate
in said districr."

7
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ian timber, sandbars. wetlands. and other habitat
types will be destroyed within the active erosion
belt. Upon completion of the projea, 148.000
acres ofagricuhuralland will have been created
(COE. 1981). AppendiX 4 shows the progres­
sive changes that occurred as a result of the
Missouri River Bank Stabilization and Naviga­
tion Project.

In addition to the Missouri and Mississippi
rivers. many other streams and rivers in the state
have been channelized or dammed. Missouri
ranked fourth in the nation for total number of
dams, with an inventory of3,600 dams that met
the criteria of 25 feet in height or 50 acre-feet
(COE. 1982). In 1979. the M;ssouri Deparr­
ment of Conservation conducted a survey of
SHearn alterations and found that Missouri had
lost 3.997 miles of Stream from channelization
and impoundments (Fajen, 1979). This num­
ber represents second through eighth order
meams; first order, the smallest tributary streams,
are not included. Tally results may be correlated
to the direct loss of wedands hydrologically
connected [0 the natural stream system. The
alteration ofthe natural hydrologyeither drowns

Another major cause of wedand losses in
Missouri was the channelization of the Missouri
and Mississippi rivers by the United States Army
Corps of Engineers (COE). Initiated in 1912,
the Missouri River Bank Stabilization and Navi~

gation Project was authorized to construct and
maintain a 9-foot deep by 300-footwide naviga­
tion channel and bank stabilization works on the
Missouri River from Sioux City. Iowa to me
mouth. Dikes and revetments were constructed
that induced deposition behind the structures
until the land elevation was high enough to
warrant clearing for agriculture or other uses.

The U.S. Army Corps ofEngineers' Missouri
River Bank Scabiliz.arion and Navigation Project
Final Feasibility Repon and Final Environmen­
tal Impact Statement for the Fish and Wildlife
Mitigation Plan (1981) estimated the environ­
mcneal impacts of the project through the year
2003. Prior to the first authorization of the
project in 1912, the Missouri River, from Sioux
City, Iowa, to St. Louis, Missouri, was a wide.
meandering river and hose [0 a diversity of
aquatic and terrestrial habitats. The natural
components ofa river flood-plain are illustrated
in Figure 3. Direct
losses ofapproxi marely ,------------------------------,
100,200 acres of pri­
marily shallow water
aquatic habitat have
occurred or will occur
within the 300.000
acres formerly covered
by the natural channel
area of the river (COE,
1981). In addition. ap­
proximately85 percent
0' 309.000 of the
365.000 acres of ripar-

Figuu 3. NII/urlli (om­
ponnJt.J o/a riv"f/ood-pillin
(U.s. Corps of Engin(m,

1981).
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(result of damming) or starves (result of
channelization) the wetland of water, resulting
in degradation or elimination of me wetland.

SUMMARY

Wedands, along wich upland forests, savan­
nas, and prairies were once substantial and di­
verse components of Missouri's original land­
scape. In the past. wetlands were considered
wonhless. Within cwo years after receiving the
federally donated 4.8 million acres ofswamp and
overflowed lands, Missouri had transferred tide
to the coumies, which in turn had sold it ro the
public. thus passingon the redamarion responsibil­
ity Congress had originally assigned to the state.

The logging industry was first to gain eco­
nomically from this "worthless land" by harvest­
ing the enormous cypress, tupelo, gum and oak
trees that grew in the lowland swamps.

Paralleling the national trend, me majority of
wetlandconversions were made possible by drain­
ing or diverting water to facilitate agricultural
production. Southeast Missouri was home to

about one-half of the state's original wetlands.
Only 2 percent of its original wetlands remain.

Large-scale, and Widespread channelization
and damming have also caused the degradation
or elimination a significant number ofwetlands.

As a state, we are now faced with the fact that
less than 13 percent of our original wetland
resource remains. Wetland losses cominue to
occur in Missouri. Missouri must strive toward
meeting the challenge of identifying and recon­
ciling physical and environmental limits with
the development of its natural resources. Wer­
lands now account for only 1.4 percent of the
state's surface area.

INTRooucnON

HOW DO WETLANDS FUNCTION?

FUNCTIONS

Considerable literature exists on the subject of
wetland functions and values, not all ofwhich is
in agreement. Wetland hydrology is most often
discussed in terms of the timing, frequency,
duration of inundation or saturation and water
depth. Because the study of wetlands is a
relatively new science, the many complexities of
wetland functions are not fully understood. The
technical nature of evaluating wetland fUnc­
tions, and the interactions between functions,
make a simple explanation difficult. Not every
wetland performs all functions, nor can one
function be explained in isolation from another.
The following discussion has been kept general
and is not inclusive.

Functions are the physical, biological, and
chemical interactions of a wetland with its sur­
roundings. Like any natural system, wetland
processes are imerconneaed within and outside
of the wetland boundary. Changes in a water­
shed, which alter the hydrology, will affect how
a wetland functions. Similarly, changes to a
wetland can affect other areas of the watershed.

The presence of water in a wetland, and the
nutriems dissolved in that water, facilitate high
plam produaivity. Freshwater wetlands are
comparable to tropical rain forests in terms of
natural productivity, as illustrated in Figure 4.
The diverse vegetation found in wetlands is the

9
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basis for me food chain and anracts inverte·
braces, amphibians. repriles, mammals. resident
and migratory waterfowl, shore birds, and song.
birds. Besides providing food, the prolific and
diverse vegetation also provides breeding and
nesting habitat as well as cover from predators.
Wetlands ace also principal spawning, nursing,
feeding, and staging areas for many lake, stream,
and river fish species. Many species of fish and
wildlife are dependent upon wetlands for some
pan of their life cycle.

This diversity and abundance oforganisms is
directly linked to the presence of water and its
unique chemical make.up. Timing, depch,
frequency, and dUf3tion ofthe water presenr are
fuctors in water availability. Water chemistry
and availability are productS of the watershed in
which the wetland is situated. Sources ofwater
in a panicular watershed include runoff from

adjacent upland area, and from discrete sources

such as streams or rivers. Consequently, wet­
lands are very vulnerable ro land use changes in
surrounding nonwetland areas.

In addition to the influences ofthe surround­
ing watershed, many factors within the wetland
affect the productivityand diversity of lifeforms.
For example, slight variations in ground eleva­
tion within a wetland create smaJl butsignificant
variations in frequency, depth, and duration of
saturation or inundation by water. These
e1evationaJ differences result in a diversity of
biological communities within a single wetland
system.

A stream or river that has a visible amount of
suspended panicles is said to have a high sedi­
mentcontent, and is often referred roas "muddy"
or "dirty." Many wetlands have me ability to
remove these sediments from inflowing water.

The speed ofmoving water determines iu ability

10
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Figure 5. Hydrologic
proc016 Ilffieting wd­
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ftom Vaughtand&w­
m/UJrr, J983).

down inro less harmful, less mobile forms. As
pan oftheir norma.! growth, some wetland plants
metabolize common pollutanrs such as phos~

phorus and nitrogen. Wetland plants may aJso
break down or absorb toxic subsrances, includ­
ing some heavy metals and pesticides.

Evaporation

ro carry sedimem; the fasrer the water, the more
sediment it can carry. When movingwaterslows
down abruptly, it is no longercapableofcarrying
the load, and the sedimenr "drops out" of rhe
water to the bonom of the wetland. Warer
velocicy is decreased in a wetland for 01

oftwO reasons. First, mosr wetlands are relatively
flat, offering very little incemive for water to go
anywhere very quickly. Second, water is slowed
by "bumping" imo the dense vegetation typi­
cally found in wetlands.

While nutrients are a necessary componenr of
any natural ecosystem, overloading of nutrients
may result in a number ofproblems. A familiar
example is algal blooms, which create toxic
conditions and cause fish kills. Microorganisms
living in the water and in association with wer­
land vegetation can reduce excess nutrients and
some pollutanrs by chemically breaking them

The hydrologic cycle is a concept which de­
scribes the physical movement ofwater through
the namral environment. figure 5 illustrates chis

concept and shows howwedands are linked [Q it.
During rainfall events, the typically abundant
vegetation in wetlands intercepts the rain, tem~

porarily delaying it from reaching the ground.
Once the rain does hit the ground, wetland
vegetarian retards its flow. These physical func­
tions reduce runoff. High funorris often asso­
ciated with soil erosion and flood damages.
Missouri ranks fourth in the nation for soil
erosion (U.S. Department of Agriculture, Soil

Conservation Ser·
r---------------------::-:------, v;ce (SCS), 1989).

Missouri also rates

high nationally in

flood damages. An
extreme example of

m1ftfi~li~ifu1ifr~~W:\1a high runoffsitua-
tion is in urban set­

tings, where natu­
raj vegetarion has
been replaced by
pavemenr. In this
simation, cities
must design and
construcr srorm­

water drainage sys­
rems to deal with
rhe extra water. By

I 1
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Wetlands

reducing runoff, wetland plants also give watera
chance to soak into the soil where it can be
utilized.

Wetland depressions and the organic material
in them, such as logs, twigs and leaves. tempo­
rarily hold water from a storm or flood event.
Justas a dry sponge can soak up more water than
a wet one, the storage potential of a wetland is
greatest after periods of low rainfall. This tem­
porary storage ofwater is another way wetlands
function to reduce norm runoffand associated
negative impacts. In a similar fashion, wetlands
may also act as overflow areas during a flood
event. When a stream or river tOpS its banks,
flood-waters spread across the flood-plain reduc­
ing water velocities and flood peaks. The stabi­
lizing effect of wetlands on peak flood flows is
depicred in Figure6. Through their moderating
influence, wetlands behave like natura.! reser­
voirs. holding flood waters then releasing them
slowly. The water may be released by seeping

intO [he subsurface where it may serve aI asource
ofrecharge to an underlying aquifer, or it may be

J 2

released downstream, through base-flow, long
after the rain has stopped. Mainrainingoverflow
areas by leaving them in a natural state, helps
reduce flood heights and damage downstream.

SUMMARV

Although the various and interconnected func­
tions performed by wetlands are difficult to
quantify, we know that, depending on site spe­
cific conditions, wetlands reduce flood heights,
improve water quality, reduce runoff and ero­
sion, provide an environment for a diversity of
plant and animal life, and help sustain base flow
of adjacent streams or rivers during drought
conditions.

Because Missouri's wetland resource has de­
creased so drastically, the overall ability of the
remaining wetlands to perform the same func­
tion has been grC2tly reduced. Many fragmented
and degraded wetlands no longer function as

namra! wetlands once did. Wedands function
mon effeCtively in complexes and aa as buffer
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zones lxtwecn upland and aquatic ecosystems.
In manoy instances. namral wedand hydrology
has vinuaUy been eliminated by widespread
channelization, dams. drainage and levee
systems. real estate dc:velopmcm. and unwise

land-use managcmem. Degraw,[ion of the re­
maining weclands is occurring due to alteration
of the naruraJ hydrology. overloading of nutri­
ents, pollutants. and sedimentation.

WHY SHOUID WE PROTECT OUR WETLANDS?

INTRol>ucnON

Wetland values may be defined as the eco­
nomic or environmental benefits that humans
receive from mem. Environmental benefiu tend
ro be imangible. cumulative. and long tcrm,
therefore making them difficult to measure in
dollars. This is unfortunate in a society that often
defines value by short tcrm, economicg:a.in. For
this reason, and when possible. economic statis­
tics rdcvam (0 Missouri are included in me
following discussion of wetland values_

WATER QUALITY IMPROVEMENT

Wetlands are importam to maintaining water
quality because they remove sedimentandexcess
nutrients and pollutants from the water that
flows through mem. Wetlands are the kidneys
of the land, naturally filtering non-point source
pollutants. This process is especially important
around lakes whereexcess phosphorus and nitro­
gen from residential development may cau~

alga.! blooms and associated fish kills. Wetlands
also help reduce soil erosion. Missouri ranks
fourth in the nation for soil erosion (SCS, 1989).
Wetlands remove me eroded soil which would
otherwise enter our streams, rivers, lakes, and
reservoirs. In addition, wetland vegetation Sta­
bilizes SUe2J1l bcdsand shorelines. However, the
seven (Ons of topsoil lost per acre per year from
non-federal cropland (SCS, 1989) is too much
for wetlands to assimilate, and they slowly or

quickly fill in. Unretarded, increased sedimen­
tation may reduce the life span of our reservoir
systems and cause increases in the maintenance
COstS of our industrial and municipal water
intake facilities.

FlOOD DAMAGE REDUCTION

With twO major rivers and approximately
4,000 other streams and rivers in the scate, flood
damage reduction is extremely important to
Missourians. Many of Missouri's remaining
wetlands oCOJr in river flood-plains. These
riparian wetlands have the natural ability to
moderate me effects ofa flood event (Figure 6).
Reductions in the height and volume of flood
peaks result in a decrease in damage to life and
property. Channelization of Missouri's rivers
and streams has caused the elimination of ripar­
ian wetlands, exacerbated flood conditions, and
created the need for structural solutions. For
example, many of the dams in Missouri were
built for the dual purpose of flood concrol and
recreation. The extensive network of levees
throughout the state is another structural at­
tempt to comrol the effects of flooding.

Government payments for flood-related dis­
a5terassisrance (Oral millions ofdollars annually,
and several billion more have been invested in
structural measures to control floods. Missouri
is ranked, by the National Flood Insurance
Program, near the topofthe list in flood damages

13
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compared to other states. From 1978 through
me end of 1990, the National Flood Insurance
Program paid almost $117 million in flood
insurance claims in Missouri (Federal Insurance
Administration, 1991). These figures cover
flood insurance and do not include other cons
associated wim flood damages. The National
Flood Insurancc Program provides reduced flood
insurance premiums (0 citizens living in com­
munities that implemem flood reduction pro­
grams; maintaining or creating wetlands is rec~

ogniz.ed in this program.

There are both safety and economic consider­
aliens in maintaining wetlands in the flood
plains. as recognized by me Federal and State
Emergency Management Agencies. The oncc­
vast nerwork of wetlands associated with our
streams and rivers provided the natural flood
protection that we are paying for now.

OPEN SPACE AND PASSIVE REcREATION

Open space generally refers to natllr.l.!. unde­
veloped areas in an urban s~tting. These open
spaces, because of their location, can"be utilized
and appreciated by a great number of people.
Because of the popularity of these areas, many
ciry administrators are incorporating open space
into their city development plans. Many people
value undeveloped areas around their homes.
Consequently, many commercial and residential
real estate developers are gctting a higher profit
recuen on land adjacent to natural areas.

Passive recreation, which includes activities

such as naturt study, bird W3.tching, hiking. and
nature photography, is not limited to urban
CCnters. Because mereare few open space oppor·
tunities in cities, passive recreation tends to
occur more in rural or smaller city :ueas. In
1989. more than 453,000 peoplc visited Big
Lake, Big Oak Tree, and Pershing State Parks
where wetlands are featured. AstudyofMissou-
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rians' outdoor recreational behaviorshowed that
68 percent of all Missourian's participated in
hiking, J5 percent in nature photography, and
22 percent in bird watching or nature study
(DNR. undated). These open spaces and recre­
ational areas benefit the state economically
through associated expenditures for identifica­
tion books, ca.meraequipment. hikingand camp­
ing gear, binoculars. and travel expenses.

FISH AND WILDLIFE

As one of the most productive ecosystems in
the world. wetlands are me life support system
for an incredible diversiry of plant and animal
species. The food, breeding, nening. spawning,
and predator escape habitat provided by wet­
lands are (0 a great extent responsible for the
recreational opportunities Missourians receive.
Recreation and tourism are closely tied to fish
and wildlife resources which are in ruen tied to
wetlands. In 1990, tourists spent approximately
56.1 billion in Missouri (Missouri Department
ofEconomic Development, 1991). During that
same year, the Missouri DeparrmenrofConser­
varion (MOe) licensed almost one miUion fish­
~rman, with almost 250,000 of mose holding
combination fishing and smalI.game hunting
permits (MDC. unpublished). In 1989. MDC
licensed 21.967 duck and 27,473 waterfowl
hunters (MDC, unpublished). A statewide
surveyofwaterfowl hunters in 1988 indica.tedan
average annual expenditure of 58.6 million
(Humburg, 1990). The importance ofwerlands
ro fish, waterfowl, and certain game species h;u
long been recogniu:d, due to the popularity of
hunting and fishing. Wetlands 2.re simiJ2..rly
important to much of Missouri's other native
wildlife.

MISSOURI'S RARE AND ENDANGERED SPEOfS

The feeding. breeding. nesting, spawning,
and cover habitat provided by wetlands is even
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more critical for rare and endangered planlS. fish
and wildlife species. AJmon 35 per~nt of me
nation's roue and endangered wildJife species arc:
either loared in wedand areas or are dependent
upon them (National Wc:dands Policy Forum.
1988). The "Rare and Endangered Species of
Missouri CheckJiu" provides the following sta­
tisrics on Missouri's rare and endangered species
which depend on weclands for survival: 100
percent ofthe fish species, 68 percent ofthe bird
species. 27 percent of me mammals, and 43
percent of the flowering plants (MDC, 1991).

WATER SUPPLY STABIUZATION

Some wetlands help (0 stabilize surface and
ground water supplies by promoting infiltration
and aquifer recharge. Rc:charge to economically
andecologicaJly imporn.ntaquifers is more likdy
following a major norm or flood event in which
the water was retained in me wecland for more
man a brief period of rime. The likelihood of
infilu'ation is also greater in the upstream reaches
of me watershed. Wetlands also help sustain
base flow conditions in streams and rivers by
slowly releasing water long after the rain has
stopped. This is particularly valuable during
periods ofdrought. The gradual release ofstored
water is usually more beneficial to fish and
wildlife downstream than sudden peak flows,
although peak flows may be necessary for dis­
persal and germination of some wildlife plant
foods and the upstream migration of fish.

MAJNTAlNING MISSOURI'S BIODIVERSITY

Biological cUversity may be defined as the
variety oflife. Biodiversity is often described at
three fundamental levels: 1) species diversity; 2)
genetic diversity; and 3) community or ecosys­
tem diversity. Biodiversity occms on many
scales, from local, through regional, to global. It
is also dynamic or changing through time.
Biodiversity is often used as an indicator of the

relative heaJth ofa particular ecosystem orofthe

total environment. A lack of biodiversity is an
indication of natural imbalance. Species or
populations do not exist in isolation, rather they
coexist with other species sharing the same envi­
ronment. A business analogy for theelimination
of biodiversity would be the monopolization of
a world market, which eliminates competition,
raises prices, and threatens world economy.

Wedands playa critical role in preserving the
great variety and abundance of the world's life
forms. In Missouri alone, nearly one-quarter of
the state's native plant species and their diverse
genetic varieties rely directly on wetlands. Soci­
ety benefits from maintaining biodiversity
through wetland preservation because current
and future generations depend on the long-term
health and viability of our environment.

EDUCATION AND RF.sEARCH OpPORTUNmES

Because Missouri has lost approximately 90
percent of irs original wetland resource (SCS,
1985), remaining wetlands have become in­
creasingly important for educational and re­
search purposes.

Because of their general accessibility in both
urban and rural settings, wetlands offer great
opportunities for education. The highly diverse
nature ofwerlands challenges students. teachers,
and research scientiSts to imegrate the disciplines
of zoology, botany, hydrology, agronomy and
ecology.

Only in me past few decades have we begun
to rea.liu the many functions and values of
wetlands. Our knowledge about differem wet­
land types is for me most pan isolated in separate
literaruresand scientificcirdes. &search is needed
to understand me complex natural hydrology of
wetland systems in order to effectively manage
and restore degraded wetlands. Research is also
necessary rounderstand the needs ofthe rare and

endangered species dependent on wetlands.
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The natural ability of wetlands to improve

water quality has created a surge ofnew research
into the utilization of man-made wetlands for
Heating municipal, agricultural, livestock, and
mining waste-water. While consmlcred wet­
lands for waste-water ((earmenc do not function
as natural wetlands. knowledge of natural wet­
land functions is necessary for their develop­
ment.

SUMMARV

Value is a subjective concept. What is valu­
able to one individual, may be worthless to
another. One way of defining value is an
equivalent in money. goods, or services for
somethingexchanged. How much and who pays
for me results ofa wedand being exchanged for
another land use? The answer to "how much"

is difficult and sometimes impossible to deter­
mine. The answer (0 "who pays" is everyone.
We pay our city and srate governments to main­
tain a supply ofclean water, dispose ofour waste,
and manage srormwarer runoff. Missourians
paid over $4 million in annual flood insurance
premiums in 1990 (Federal Insurance Adminis­
tration, 1991). We also pay for hunting and
fishing privileges and for the dams and levees
that provide structural flood control. Preserving
the remaining wedands will not eliminate these
costS, but "trading off wedands" has certainly
contributed to them.

These questions illustrate the difficulty in
assigning a monetary value to wedands. Often
times we do not have the technology to deter­
mine the dollar value ofwetlands. This does not
make their value zero by default.

WHAT TYPES OF WETLANDS ARE IN MISSOURI?

[NTRODucnON

Just as the earth's tivets and streams can be
likened to the arteries and veins of the human
body, so can wedands be compared to our
kidneys. Wedands sharea number ofsimilarities
with the human body. Both "bodies" outwardly
appear quite simple when in fact theyare incred­
ibly complex chemical, physical, and biological
systems. Wetland scientiSts, like medical doc­
tors, pursue years of education and training all
the while making new discoveries. However,
this knowledge needs to be conveyed in terms
that can be understood by others. What exacdy
is a wetland? Is it the same thing as a swamp?
What makes wetlands distinguishable from other
rypes of nantral systems? These are all good
questions. Mitsch and Gosselink (1986) listed
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the following characteristics:
I) Wetlands are distinguished by the presence

ofwater.
2) Wedandshave unique soils that differ from

adjacent uplands.
3) Wetlands support vegetation adapted to

wet conditions, and conversely are charac­
terized by an absence of flood-intolerant
vegetation.

In addition to the presence of water, unique
soils, and vegetation adaptcd to wet conditions,
wetlands have a number ofother characteristics
that distinguish thcm from other ecosystems yet
make them more difficult to define:

4) Although water is present forat least part of
the time, the timing, frequency, and dura­

tion of flooding or soil saturation varies
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considerably from wecland (0 wecland.

5) Wedands are often found at margins be­
tween deep water and terrestrial uplands
and are influenced by both sysrems.

6) Wedands vary widely in size, ranging from
less than an acre to hundreds of acres.

7) Wetland location can vary greatly from
rural ro urban regions.

8) Wetland conditions, or the degreerowhich
the wetland is influenced by humans, varies
greatly from region to region and from
wetland to wetland.

A commonly held misconception is that wet­
lands are underwater 100 percentofthe time. A
soil that is saturated in the root zone, saturated
to the surface, or inundated. yields the same
result--anaerobicconditions. Wetlands undergo
wet and dry cycles that are essential to their
ecology. They rely on constantly fluctuating
water levels co maintain productivity. Not only
are plant establishment and growth controlled
by water, but pulsations within the system make
food supplies available for a diversity ofanimals.
Wetland hydrology is often described in terms of
timing (what time of the year water is present),
water depth, frequency (how often is water
present) and duration (how long is the water
present). The combinations of timing, fre­
quency, water depth or soil saturation, and
duration vary from season to season and year to
year for most wetlands.

It is importam to note that wetlands are not
deep-water habitats. Deep-water habitats are
open water areas that generally have a mean
annual water depth greater than 2 meters, lack
true soil, and are either unvegetated or support
only floating or submerged macrophytes. Light
does not usually penetrate beyond 2 meters in
depth, thus eliminating the plant's ability to
photosynthesize. A body of water whose depth
precludes the growth of emergent vegetation,
and whose substrate is nonsoil, does not meet the
criteriaofa wetland. Wetlands are usually found

at the interface between true terrestrial ecosys­
tems, such as upland forests and grasslands, and
true aquatic systems, such as deep Jakes and
oceans.

NATURAL WETLAND TYPES

The following categories of Missouri wet­
lands describe naturally occurring ecosystems
that have not been disturbed by man's activities.
Each wetland type is described in terms of its
undisturbed soil, hydrology, and vegetation, as
well as where in Missouri it may be found.

SWAMP

Swamps are forested areas where surface water
is present for most ofthe year, including signifi­
cant portions of the growing season. Their soils
are very poorly drained, and include thick layers
ofpeat or muck. Swamps are dominated by bald
cypress and water tupelo, with understories open
or filled with plants such as buttonbush. water
elm and swamp privet. Although this type of
wetland is considered to be the "werrest," even
swamps undergo draw-down periods that are
essential for the reproductive cycle of the trees
adapted to survive in them.

Swamps are limited to Missouri's southeast
lowlands, but may also be found in sinkhole
ponds and depressions in uplands or river ter­
races within the southeast Ourks region. The
geographic limitation ofswamps is the result of
the extent that cypress and water tupelo's may be
found to naturally exist (Figure 7).

SHRUB SWAMP

Shrub swamps are non-forested wetlands,
dominated by woody vegetation that is flooded
or contains water all or most of the year, includ­
ing significant portions of the growing season.
The hydrology ofshrub swamps is essentially the
same as that of the swamp, the difference being
that shrub swamps are found above the latitude

that swamp vegetation naturally exists. Soils are
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deep and very poorly drained, consisting ofpeat
or muck over alluvial deposiu. Shrub swamps
are dominated by bunonbush in either scattered
clumps or dense thickets, in association wim
scattered herbaceous emergems or free-floating
aquatic plams.

Shrub swamps are found statewide in inun­
dated depressions ofoxbow ponds and sloughs of
stream and river flood-plains, as well as in the
basins of sinkholes or other depressions in up­
land scrtings.

FORJ.:STF.D Wm.AND

Forested wetlands, sometimes referred to as
flood-plain or riparian wetlands. are forested
areas that periodically flood or comain standing
warer or sarurated soils for short to prolonged
periods during the dormant season. Forested
wetlands remain dry for the greatest portion of
the growing season. These wetlands are charac-
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terized by a combination of high species diver­
sity. density. and high productivity. Examples of
forested wetland nee species indude black wil­
low, pin oak. sycamore. American elm, green
ash. silver maple. pecan, and river birch. Vegeta­
tion on [he forest floor varies from abundantand
diverse during drier periods (0 scarce during me
weuesr periods.

Forested wetlands are typically adjacem to,
and influenced by. streams and rivers statewide.
with meir character. species composition, and
strucrure varying according to their location
within the landscape and me hydrology of the
site.

MARSH

Marshes are a diverse group. unified by the
fact mat (hey are deep-soil wetlands dominated
by herbaceous emergent planes mat are primarily
grasses and sedges. They contain standing water.
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or saturated soils, for prolonged periods of the
growing season. Dominant plant species in­
clude reed canary grass, cattail, bullrush, spike
rush, arrowhead, smanweed, and sedges.

Most marshes are found along flood-plains of
larger streams and rivers. but they may also be
found along me borders ofnatural ponds and lakes,
sinkhole ponds. and ocher upland depressions.

WET MEADOW

Wet meadows cypica11y have deep, moisc-co­
saturated soils, and standing or flowing water is
present for only brief[0 moderare periods during
the growing season. Vegetation is dominated by
a variety ofsedges and rushes. forbs. and grasses,
mostly prairie in nature.

Wet meadows are found along river and
stream flood-plains, along the narrow draws and"
headwaters of small streams, and in upland
depressions throughout Missouri, but less com­
monly in the Ozark regions.

FENS AND SEEPS

While fens and seeps are two distinct types of
wetlands, they are described together because of
their common water source and their relative
scarcity in Missouri. Fens and seeps are distinc­
tive from the other wetland types described
herein. Their formation and existence is driven
by groundwater, not surface water. Conse­
quently, fens and seeps are characteristically
saturated (not inundated) throughout the grow­
ing season ofmost years. Groundwater provides
oxygenated, mineral-rich water to fens and seeps
that is generally not available to the other wet­
land types. Water chemistry may vary from
alkaline to acidic. depending on the geology of
the area. Fens and seeps are covered by grasses,
sedges, or reeds, but may occasionally be for­
ested. Because of these diverse and unique
conditions, fens and seeps are home to a number
of the state's rare and endangered plant species

like the snake-mouth orchid and the queen of

the prairie. Both fens and seeps are generally
small, mostly one-half to ten acres in size, with
variable soil depths.

Fens and seeps are scattered throughout the
Ozark region ofMissouri, along stream terraces

and at the base of slopes.

POND AND UKIi BORDERS

Ponds are characterized by shallow (less than
2 meters) water and rooted vegetarion. Most
ponds are wetlands. The center ofa lake, on the
other hand, is characterized by deep (greater
than 2 meters) water and a lack of vegetation.

Deep permanent water does not constitute a
wetland. The borders of lakes, however. are
often vegetated by submerged, aquatic, floating
vascular plants, algae, and perennial vegetation
characteristic ofwetlands. Examples ofpossible
vegetation include lotus, arrowhead. rose mal­
low, pickerelweed, and a variety of sedges and
rushes. The water in these wetlands occasionally
draws down during the growing season, creating
mud flats that supponherbaceous, annual flower­
ing plants, and seedlings ofperennial herbs, shrubs,
and trees.

Natural ponds and lakes form when a stream
or river changes its course, leaving a natural
depression which contains water. Theyare found
in flood-plains of larger rivers and streams
throughout Missouri. This category also in­
cludes sinkhole ponds of karst regions in the
Missouri Dzarks.

STllEAM BEDS

Wetlands may also exist within the channels
of Missouri's streams and rivers where frequent
flooding constantly scours and redeposits sub­
strates of mud, silt, sand, gravel. or boulders.
Streambed wetland vegetation ranges from a
wide variety of pioneering annuals, perennials,
and tree seedlings that establish on muds, silts,
and sands between flood events, to the more

permanent shrub and young tree communities
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that form on gravel washes of Ozark streams.
Examples ofvegetation might include willow. cot­
tonwood and sycamore saplings, smamveed, and
water willow.

SUMMARY

The characteristics that disringuish wetlands
from orherecosysrems make a dear definition of
their boundaries difficult. This section has
presented a general description of the water
regime, soil character, vegetacion, and possible
landscape positions associated with eight types of
natural Missouri wetlands: swamp. shrub swamp,
forested wetland, marsh, wet meadow, fens and
seeps, pond and lake borders, and stream beds.
The wetland types described in this publication
have been correlated with existing wetland clas­
sification systems as shown in Appendix 5. Clas­
sification systems correlated include: Cowardin
et aI., Circular 39 (FWS), SCS wetland dassifi­
cation system, and The NaturaJ Terresuial Com­
munities System (Nelson, 1985).

The singular purpose of this section is to
describe the variety of natural wetland types
found in Missouri. The wetland descriptions
presented assume that the wetlands have not
been disturbed by human activity. The many
terms used to describe the present day status of

wetlands parallel the different purposes they are
beingused for. Thedefinitions found in Appendix
6 are presented to describe the current condition
of the wetland and the nature of the influences
upon it. Most wetlands require more than one
term to describe their status. For example, a
created wetland could have been degraded and is
now being restored and managed as a duck club.

Each of the eight wetland types described in
this section can still be found in Missouri. Some
are more abundant than others, but all are
substantially diminished in terms of their origi­
nal extent. Swamps are the hardest hit wetland
type in terms ofwedand loss. There are still a few
significantITacrs ofmarsh, forested wetland, and
wet meadow left in Missouri.

It is important to realize that wetlands do not
exist in isolation. They interact with the myriad
of other wetland and nonwetland ecosystems
within the watershed. These interactions influ­
ence wetland formation and continued viability.
Because of the variety of land~usemanagement
practices in the state, the sustainability of the
remaining wetlands is threatened byanumberof
factors, indudingchannelization, levee develop­
ment, sedimentation, overloading of nutrients,
chemical runoff, and bank erosion.

WHAT IS THE OFFICIAL DEFINITION OF A WETLAND?

INTRODUCfION

The previous section describes Missouri
wedand types, and correlates those types to
the other existing wetland classification sys­
tems. How can such a diversity of wetland

types be encompassed in a single definition?
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The very characteristics that distinguish
wetlands from other ecosystems make them
difficult to define. Missouri has no official
wetland definition. This section presents
federaJ wetland definitions that have been estab­
lished to implement specific federal regulations

and programs.
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WETIAND DEFINITIONS BY SOURCE

u.S.AR.MvCoRPSOFENGINEERS,
U.S. ENvmONMENTAlPROTECTIONAGENCY

"Those areas that are inundated or satu­
rated by surface or groundwater at a fre­
quency and duration to support, and that
under normal circumstances do support. a
prevalence of vegetation typically adapted
for life in saturated soil conditions. Wet­
lands generaJly indude swamps. marshes,
bogs, and similar areas."

This wetland definition is used to adminiscer
Section 404 of the Clean Water Act. 1977.
Wetlands are JUSt one of the "waters of the
United States" that are regulated under the
Act.

u.s. DEI'ARTMENTOFAGRlCULTURE, SOIL

CoNSERVATION SERVlCE

"Wetlands are defined as areas that have
a predominance of hydric soil and that are
inundatedor saturated bysurface orground­
water at a frequency and duradon suffi­
cient to support, and under normal cir­
cumstances l do support, a prevalence of
hydrophytic vegetation typically adapted
for life in saturated soil conditions, except
lands in Alaska identified as having a high
potential for agricultural development and
a predominance of permafrost soils."

This wetland definition is used to identifY and
map wetlands specifically on agricultural lands
to assess farmers' eligibility for benefits under the
Food Security Actof 1985, and its 1990 amend­
ment, the Food, Agriculture, Conservation, and
Trade Act.

U.S. DEPARTMENT OF THE INTERIOR, FISH AND

WIWUFE SERVlCE

"Wetlands are lands uansitional between
terrestrial and aquatic systems where the
water table is usually at or near the surface
or the land is covered by shallowwater. For
purposes of this classification, wetlands
must have one or more of the following
three attributes: (I) at least periodically,
the land supports predominantly hydro­
phytes, (2) the substrate is predominantly
undrained hydric soil, and (3) the substrate
is nonsoil and is saturated with water or
covered by shallow water at some time
during the growing season of each year."

This wetland definition is being used to pro­
duce National Wetland Inventory maps. The
definition includes vegetated and nonvegetated
wetlands, recognizing that some types of wet­
lands lack vegetation, for example, mud flats,
sand flats, ·and rocky shores.

FEDERAl. INTERAGENCY COMM1TIF.F. FOR

WETLAND DEUNEATION (1989)

All three of the federal definitions explained
above are conceptually the same in that they all
address three basic elements: hydrology, vegeta­
tion, and soils.

The four federal agencies (COE, SCS, EPA,
FWS) cooperatively produced a manual to elimi­
nate the confusion of state and local govern­
ments, property owners, and developers who
were being held to different wetland definitions
by separate federal agencies.

lUnder normal circumstances refers (0 situations in which the vegetation has not been substantially altered by humlUl
activi tics.
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Produced in January of 1989. the Federal

Manual for Idenrifyine and Ddinearine Iuris­
dictional Wetlands is a technical document which
does nor offer a single wetland definition but
rather, defines the stx:cific criteria necessary to
identify a wetland in the field. Three technical
criteria must be met for an area to be identified
as a wedancl: (I) hydrophytic vegetation, (2)
hydric soils. and (3) wetland hydrology, which is
the driving force behind all wetlands. The
manual's purpose is not to classify a wetland,
only to determine ifone is present or not, and to
delineate its boundaries.

DISCUSSION

The 1989 Federal Manual For Idemifyine
and Delinearine Jurisdictional Wetlands was
scheduled for review and refinementafter its first
year ofuse in the field. Proposed revisions co the
1989 manual were published in the federal
register August 14, 1991, and open to public
comment. The revisions were produced by the
federal agencies rather rhan the Federal Imeragency
Committee for Wetland Delineation (FICWD),
which wrote me manuaL The proposed changes
have set off a flurry of controversy from a wide

variety of interests. Proponents ofthe proposed
revisions advocate that the 1989 manual signifi­
cantlyexpanded the areas previously classified as
wetlands. Opponents of the proposed revision
advocate that the changes are politically, not
scientifically based, and are technically invalid.

The proposed revisions to the interagency
manual have had a direcr impacr on COE and
SCS activities. Until the revisions are finalized,
the COE has been mandated by Congress to use
the 1987 COE Wetland Delineation Manual to
administer the Section 404 Pro,gram. Similarly,
the SCS has been directed to StOP sending wet­
land determinations to individuals until the
revisions are official.

SUMMARY

Missouri does not have an official definition
of a wetland. While each of the three federal
wetland definitions differ in the choice and
arrangement ofwords, each is based on the three
elements of a wetland--hydrology, hydric soil,
and hydrophytic vegetation. Each definicion
presented originated at the federal level to fulfill a
different and specific purpose.

IS THERE A MAP WHICH SHOWS THE LOCATION OF MISSOURI'S
WETLANDS?

INTRODucrJON

Missouri has no single, comprehensive wet­
land inventory. Missouri wetlands are currently
being mapped by the U.S. Fish and Wildlife
Service and by the U.S. Soil Conservation Ser~

vice. Some identification and delineation of
wcdands is also Ix:ing done by the Missouri
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Department of Conservation, the U.S. Army
Corps ofEngineers and the U.S. Environmental
Protection Agency. This chapter describes the
methods and status of wetland inventory map­
ping efforts underway.
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WETLAND INVENTORY BY AGENCY

u.s. DEPARTMEl'ff OF THE brrERIOR, FISH AND

WILDUFE SERVICE

The Fish andWddlife SelVia: began it5 National
Wedands Inventory (NWI) in 1974. The purpose
of the Inventory is to collect sciemific informa­
tion on the characteristics and extent of the:
nation's wetlands and to produce decaiJc:d maps
depicting that information. Due to cheir bio­
logica.l and economic significance. coascal wet­
lands and wetlands along major river systems.
such as the Missouri and Mississippi Rivers.
were the first to be inventoried. The Emergenc.y
Weclands Resources Aa of J986 recogniud rhe
importance ofthe National Wetlands Inventory
and mandated completion of the mapping by
1998 as well as a "sUtw and trends" reportevcry
five years.

The NWI maps are based on information
obtained from analysis of aerial photographs.
Wetlands are identified by onc or morc of the
following attributes:

I. At least periodically, the area supportS
predominancly hydrophytes;

2. The substrate is predominancly undrained
hydric soil; and

3. The substrate is nonsoil and is saturated
with water or covered by shallow water at
some time during the growing season of
each year.

These wetlands are then classified according
to an ecological system devised by Lewis M.
Cowardin et aI. (1979) in Classification ofWet­
lands and Deepwater Habitats of the United
States. The classification hierarchy of weclands
and deepwater habitats, showing Systems, Sub­
systems, and Classes is diagrammed in Appendix
7. The five systems include Marine (open
ocean); Estuarine (tidal wetlands with ocean­
derived salts); Riverine (rivers or channels);
Licusuine (I:lke,). and Polumine (,hallow fre.sh-

water, usually vegetated). Only the last three
systems are relevant in Missouri.

The StatuS of the National Weclands Inven­
tory for the state ofMissouri as ofApril 1990 is
shown in Appendix 8. The Missouri NWI is
expected to be completed by late 1994, however,
most ofthe state will be mapped in some form by
the end of 1992. Available formats include lines
delineating wetland boundaries on topographic
maps, plastic overlays, or aerial photographs.

An example ofa National Weclands Inventory
map completed for a Missouri 7.5' quadrangle is
shown in Appendix 9. NWI maps are available
at a scale of 1:24,000 and can be obtained from
rhe u.s. Fish and Wildlife SelVia: by calling 1­
800-USA-MAPS.

u.s. DEPARTMENT OFAGRICULTURE

SoiL CoNSERVATION SERVICE (SCS)

[n [989. me Soil ConselV3tion SeIVia: launched
an inrens~ wetland inventory program for use in
implementing me Food Securil)'AaofJ985. The
SCS classifies wetlands on f.ums where chc:owner is
receiving USDA benefits. 1bc: Swampbuster pro­
visions of the Aa specify mat a landowner who
converts and plants a wedand to an agriculrural
commodil)'cropbetweenDea:mber23. [985.and
November 28. 1990. may lose any USDA program
benefits being received. After November28, 1990,
conversion aloneofrhc: wetlands will make aperson
ineligible for USDA program benefit5.

For 75 counties in Missouri, the SCS will be
completing a wecland inventory on all farms.
The inventory includes those that are receiving
USDA benefits as well as those that do not. For
counties in the Ozark region ofMissouri where
few weclands exist, mapping is only being done
on lands of USDA program participants.

The SCS wedand maps are based on informa­
tion taken from U.S. Geologic Survey topo-
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graphic sheers. NWI maps, soil maps, and USDA
Agricultural Stabilization and Conservation Ser­
vice (ASCS) color slides. In addition, the SCS
developed 7 and 15-day, 50 percent chance,
water surface elevation profiles for most rivers
and streams in Missouri. This flood information
is added to 7.5' topographic maps and used as
another reference for making wetland delinea­
tions. This information is compiled and mapped
omoASCS I: 12,000 black-and-whitcaerial pho­
rographs.

The wetland classification system used by
SCS teflens its specific role in administering the
Food Security Act. In this system, wetlands are
classified into one of five categories:

1. Convened Wetland (CW), orone that has
been drained. cleared. dredged, filled, leveled, or
otherwise manipulated to produce an agricul­
(Ural commodity after December 23, 1985.

2. Prior Convened Cropland (PC), or a wet­
land that was converted to cropland and plamed
prior to December 23, 1985,

3. Farmed Wedand (FW), or a wedand that
has been partially converted, but still exhibirs
wetland characteristics such as flooding or
ponding for an extended period of time. The
area has been used to produce an agricultural
commodity prior to December 23, 1985,

4. Wedand (W), or one that has not been
altered in any way and has a predominance of
hydric soils and under normal circumstances
supports a prevalence ofhydrophyticvegetation.
In Missouri, this category may possess aqualifier
which reflects the wetland's dominam vegeta­
tion, that is wooded (Ww), shrub (Ws), pasture
(Wp), emergent (We), or open water (Wo),

5. Artificial Wetland (AW), ora wetland that
was constructed in an area that was not wetland

at the rime of construction or disturbance.
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Part ofan SCS map completed for Missouri is
shown in Appendix 10. The status of the SCS
mapping effort in Missouri as ofJanuary 1991,
is shown in Appendix II. The U.S. Department
of Agriculture program participants are mailed
copies ofwetland maps pertaining to their prop­
erty. The wetland maps are stored at individual
county ASCS offices on 1": 1000' scale aerial
photographs. See Appendix 12 for the ASCS
county office locations in Missouri.

MISSOURI DEPARTMENT OF CoNSERVATION

The Missouri Department ofConservation's
Natural Heritage Database is an inventory of
wetlands and other natural features owned or
managed by their department, as well as other
high-quality werlands (MDC, undared). The
database is the state's clearinghouse for informa­
tion abom our natural heritage; for example,
sitings of rare or endangered plants and animals
or the location ofa fen. This invemory may be
most useful in cataloging high quality, natural
wetland communities and sites with rare and

endangered species.

U.S. ARMy CoRPS OF ENGINEERS AND

U.S. ENvIRONMENTALPROTECTlONAGF.NCY

The U.S. Army Corps of Engineers and the
UnitedStates Environmental Protection Agency,
though not officially conducting wetland inven­
tories, have made wetland delineations that have
been used in making jurisdictional determina­
tions ofwetlands regulated under Section 404 of
the Clean Water Act. These databases are limited

INTERAGENCY INVENTORY EFFORT

Recently, the Missouri DepartmenrsofNatu­
ral Resources and Conservation, and the U.S.
Soil Conservation Service and U.S. Fish and
Wildlife Service have been working towards a
common wetland database for use by these

agenCIes.



AMemorandum ofAgreementhas been signed
to develop a coordinated, interagency effort to
complete and digitize a Missouri wetland data­
base. In 1991, DNRrequested funding from the
General Assembly for the automation ofwetland
inventories in the department's Geographic In~

formation System, but funding has not yet been
received.

The Departments of Natural Resources and
Conservation have developed a pilot project,
funded by the Corps ofEngineers, to identifY the
problems and differences associated with com­
bining and automating the SCS inventory and
the F&WS's National Wetland Inventory. The
pilot area is along the Missouri River in Boone
County and includes the MDC Eagle Bluff
Wildlife Area. This project is scheduled to be
completed by the Corps of Engineers by Sep­
tember 1992.

SUMMARY

The U.S. Fish and Wildlife Service is respon~

sible for completing the National Wetland In­
ventory, which scientifically identifies the type
and extent ofwetland in the United States. The
U.S. Department of Agriculture's Soil Conser­
vation Service is producing maps only of those
wetlands found on farmed land. The U.S. Army
Corps ofEngineers and the U.S. Environmental
Protenion agency have made limited and unof­
ficial wetland inventories associated with the
administration of the Section 404 Program.
The Missouri Department of Conservation has
inventoried only those wetlands owned or man­
aged by them. A cooperative effort is underway
to develop a common wedand database to be
used by all agencies involved.

WHAT REGULATORY PROGRAMS AFFECT MISSOURI WETLANDS?

INTRODUCfION

Two federal programs and one nate program
address Missouri's wetlands from a regulatory
perspective. None of the three programs were
created for the specific purpose of protecting
wetlands; rather, wetland protection has been
added to their respective purviews. These regu­
latory programs protect Missouri wetlands in a
very limited way and are discussed below under
their title and statute.

FEDERAL REGUIATORY PROGRAMS

SEa'ION 404 PROCRAM, CLEAN WATER ACT (As
AMENDED BY THE WATER QUALITY ACT OF

.!2.m

LEAD AGENCY: UNITED STATf5 ARMY CoRPS OF

ENCIN[I;RS

LAw:
Under Section 404(a) ofthe CleanWaterAct,

a permit is required from the Corps ofEngineers
for the discharge of dredged or fiB material into
any "water of the United States." Waters of the
United States are defined by the Corps as navi­
gable waters; tributaries to navigable waters;
waterbodies adjacent to these waters; wetlands;
and isolated waterbodies. Under this law,
wetlands are also considered "special aquatic
sites" because of their significant ecological
charaneristics.

REGULATED ACl1V1m~s:

Examples ofactivities covered under Section
404 include channelization, jf the dredged ma­
terial is deposited in any water of the United
States; clearing ofvegetation in a wetland when
performed by heavy equipment, such as a bull­
dozer; placement ofrip-rap or orherstrucrures to
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stabilize erosion; and me filling ofa wetland for
residential, commercial. or other development.
Farmed wetlands are defined in a Corps of
Engineers Regulatory Guidance: utter dated
&prcmber 26. 1990, as farm lands that have
been manipulated and cropp<:d before Decem­
ber 23. 1985. thatan~: inundated ISor more days
during the growing season, or contain potholes
or playas, are considered (Farmed Wetlands are
also subject to 404 jurisdiction).

UNRF.(;U!.ATltD ACl7VI77F.S:

Activities currently not regulated' under Sec­
cion 404. which could degrade or eliminate
wetlands include draining. if the excavation ofa
new ditch or clearing of an c:xisring ditch does
not involve deposition of materials in waters of
me United States; dearing of vegetation or
excavation, ifnot done by heavy machinery and
dredged material is disposed of in upland areas;
lowering of groundwater levels; flooding; and
any upland acrivityeven though the acrivity may
affect a neighboring wetland.

ExEMPT/ONS:

AgricuJrural exemptions exist for normal farm­
ing practices such as plowing, cultivating, minor
drainage, and harvesting for the production of
food, fiber, and forest products. Previously, a
farmer who converted a wetland before Decem­
ber 23, 1985, and therefore exempt under the
USDA farm bill, still might have to obtain a
Section 404 permit from the Corps ofEngineers.
This inconsistency becween the cwo federal pro­
grams had a resounding affect on Missouri
farmers since the vast majority ofwetland con­
version occurred long before the December 23,

1985. dare. As of Seprember. 1990. rhe Corps
of Engineers has determined that all "prior
convened cropland" (see page 23 fordefinition)
is generaJlyexempt from Section 404 regulation.

PERMITS:

Section 404 authorizes the Corps of Engi­
neers to issue cwo types of permits: I) general,
and 2) individual.

GeneraJ permits may be issued on a nation­
wide, regional, or state basis. They covercerta.in
activities that are similar in nature and have
minimal individual or cumulative environmen­
tal impact. There are40 general permits in effect
nationwide, covering such activities as the place­
ment ofnavigational aids and scientific testing or
recording devices. Dneofthe mostconrroversial
nationwide permits (Number 26) allows dis­
charge into isolated wetlands if the Corps of
Engineers is notified. There are certain criteria
that activities must meet to fall under the pur­
view of nationwide permits.

In addition to the 40 nationwide permits,
Missouri also has 12statewide general permits in
effect. These additional general permits cover
activities such as theconsuuction ofsmall bridges,
irrigation structures, and utility lines. Although
an individual permit may not be required if the
activity falls within the criteria of a general

permitC3tegory, the Corps ofEngineersencour­
ages individuals to contact them before under­
taking any activities in waters of the United
States.

Individual permits require an application which
is subject to a public interest review that includes
an evaluation of the environmental impacts of
the project. Environmental criteria are designed
to protect me chemical, physical. and biological
integrity ofa water body. Seaion 325.3(c)(1) of
the Clean Water Act contains a list of factors
commonly used for evaluating an application.
but it should be noted that the regulations state.
"All factors which may be rdevam to the pro-

I March 2, 1991, the parties in Nonh Carolina Wildlife Federation v. Sucrman agreed tasctde the lawsuit on the basis that
EPA and COE would clarify the discharge ofdredged material to include certain activities that have the effect ofdestroying
or degrading any area of w:uers of the United Stales, which include wetlands. Regulations implementing this agreement

arc expected to be published for pub~c coment in the Felkral Register in June 1993.
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posal will be considered including me cumula·
tive effects thereof; among those are conserva·
tion, economics, aestherics, general environ­
mental concerns, wedands, historic properties,
fish and wildlife values, flood hazards, flood
plain values, land use, navigation, shoreline ero­
sion and accretion, recreation, water supply and
conservation, waterqualiry, energy needs, safery,
food and fiber production, mineral needs, con­
siderations of properry ownership and in gen­
eral, the needs and welfare of the people." The
Section 404 (b)(l) guidelines stare that the
discharge should not be allowed if there is a
"practicable alternative" that would accomplish
the project purpose and have a less adverse
impact on the aquatic environment. For non·
water-dependent projects in wedands, such an
alternative is presumed to exist, and the burden
is on the applicant to clearly demonstrate other­
wise to the district engineer.

Mitigation for adverse impacts may also be
required as a condition of issuance of either a
general or individual permit. A memorandum of
agreement between the Corps of Engineers and
the EPA (February 7, 1990) concerning the
determination of mitigation, states that an indi·
vidual permit applicant should: 1) avoid im­
pacts, 2) minimize, rectify, or reduce impacts
over time, and 3) compensare for unavoidable
impacts.

ENFORCEMENT:

The Corps of Engineers and EPA have en­
forcementauthoriry under the Clean Water Act.
The Corps of Engineers' main responsibility is
for permit compliance. Once a permit has been
issued, the Corps is responsible for ensuring that
the terms of the permit are met. The Corps can
also forward to EPA cases that involve flagrant or
repeat violations, or where the Corps of Engi­
neers recommends that a penaJry be assessed.
The main enforcement responsibiliryofthe EPA
involves violations by parties who never ob­

tained a permit

OTHER AGENCY INVOI.VEMENT

U.S. ENV/RONMI:"!V1"AL PRoTEcnON AGENCY:

Pursuant to Section 404, EPA and the Corps
co-developed guidelines (Section 404 (b)(I)
Guidelines) to specify disposal sites for dredged
or fill material. These guidelines are used during
permit review. The EPA has me authoriry to: l)
establish the jurisdictional scope ofwaters of the
United States, 2) interpret Section 404(1) on
exemptions, 3) review projects for environmen­
tal impacts, 4) oversee state assumption of the
404 program, and 5) pursue enforcement ac­
tions on unpermitted activities.

Under Section 404(c) of the statute, EPA has
final veto power over a Corps permit, and can
designate where fiJI is prohibited due to adverse
impacts. This veto power has never been exer­
cised in Missouri.

u.s. FISH AND Wll.m/FE SERVICE:

The U.S. Fish and Wudlife Service has Section
404 respornibiJities under the Fish and Wildlife
Coordination Aa of1934, National Environmen­
tal Policy Act of 1969, and the Endangered Species
Aa of 1973. The FWS provides advisory com­
mentsand recommendations to the Corps ofEngi.
neers on the potential impactS on fish, wildlife and
relared environmental resources.

The Corps ofEngineers must ensure that the
proposed permit action does not jeopardize the
continued existence of federally-listed or pro­
posed threatened or endangered species, or de­
Stroy or adversely modify listed or proposed
designated critical habitat. The Fish and Wild­
life Service assists in evaJuating impacts of rare
and endangered species.

STATE AGENCIES:

Comments from state agencies are considered
in the Corps of Engineers', Section 404 deci­
sions. Under Section 401 of the Clean Water

Act, ONRmust certify that the proposed activity
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will not violate state water quality standards. If
Section 40 I warerquality cenification is denied.
{he Corps must deny the 404 permitapplicarion.

PUBUC:

Section 404 ofthe WaterQualiry Aa requires
the Corps to nmify the public of any permit
application. Upon the request of any citizen, a
public hearing must be held, unless me District
Engineer determines and documems in writing
that the issues raised in the request are insubstan­
tial or that a public hearing would serve no valid
inreresr. The boundaries ofthe U.S. Army Corps
of Engineers' Distrias in Missouri, and contact
information for each, is provided in Appendix 13.
Appendix 14 correlates the county names with the
code numbers used to identify memo

RIVERS AND HARBORS ACT OF 1899,
SECTION 10

LEAl> A<:F.NCY: UNITFD STATES ARMY CoR.PS OF

ENGINF.ERS

LAw,
Section 10 of the Rivers and Harbors Act

requires a permit for consuuction or excavation
in, over, or under "navigable waters" of the
United States. Navigable waters include those
historically used for navigation, as well as those
which may be developed for navigation in the
future. In the latter case, the Corps determines
ifa water body is navigable or not. Jurisdiction
for Section 10 in Missouri extends only to the
ordinary high water (OHW) of the freshwater
body. Mostwetlandsareabove theOHW mark.
In Missouri, [he Lake of the Ozarks, the Osage,
Mississippi, and Missouri rivers are the major
navigable waters. Lower reaches ofthe rivers are
also considered navigable. (Big Blue, Gascon~

ade, Grand, and Lamine).

lb,:cUI.A7F.D ACnVI17FS:

The Riversand HarborsAct regulates abroader
arrayofactivities than does Section 404, burover
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a much more limited area. For example, in a
navigable waterway, the foilowingactivities would
require a Section J0 permit bur may not require
a Section 404 permil: channel clean-out, vegeta­
tive dearing, marina expansion which requires
no fill, and dredging where the spoil is deposited
in an upland area. Conversely, if a project
involving filling in a waterway or wetland is not
on a navigable river, only a Section 404 permit
is required. In 1968, the Corps ofEngineers was
required to consider public interest concerns in
their review of Section 10 permits. Ecological
effects are part of that review.

exEMPTIONS:

No exemptions are allowed.

OTIiF..R ACF,NCY INVOI.VF.MENT:

As with 404 permits, the U.S. Fish and Wudlife
Service and other federal and state agencies may
comment on Corps of Engineers public notices.

STATE REGULATORY PROGRAM

Sf-CTION 401 PROGRAM. CI.FAN WAnR ACT. (AS

AMENI)FJ) BY THE WATER QUAI.ITY Acr OF 1987)
AND CHAPTER 644. MISSOURI CI.FAN WATER LAw
OF 1973 (ANI) SUBSEQUENT MOI)JFICATIONS>'

LEAl) AGENCY... MISSOURI DEPARTMENT OF

NATURAL RESOURCES, WATER POLLUTION

CONTROL PROGRAM

1...AW:

The intent ofSeclion 40 J of the Clean Water
Act was to uphold state water quality standards
and to avoid pollution resulting from activities
allowed by a fcderallicense or permit. Federal
permits or licenses which could impact awetland
include Section 404. EPA issued National Pollu­
tion Discharge Elimination Syncm (NPDES),
and the Federal Energy RegulatoryCommission
(FERC). Under Section 40 I, nate certification
is required from all stares wirh warer quality
standards, before issuing afederal permit. Mis-
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souri adopred warerquaJity standards in Chapter
644 of the Missouri Clean Water Law of 1973.
and consequently all waters of me state. includ­
ing wetlands, are protected at least by general
narrative criteria. Recent revisions to the stan­

dards now specify that wetlands adjacc:m to
nreams shalllx prorccred by the same criteria as
established for the stream.

REGULATED ACl7VI17F.S:

Examples of activities that may be covered
under Section 401 include: channel mainte­
nance dredging on large rivers such as the Mis­
sissippi and Missouri, small hydropower projects.
construction of retaining walls, sand and gravel
dredging. bridge construction, and fill in wet­
lands.

UNREGULATED ACT1VlT1ES.·

Currently. any activity which does not re­
quire a federalliccnse or permic, also does not
require $enion 401 ccnificuion l

• Such aetivi­
ries mat could negarively impact wetlands in­
clude draining, some clearing of vegetation,
excavacion, lowering of ground water levels,
flooding, and any upland activities.

ExEMPnoNS:
There are no exemptions. The scope of the

review can include all activicies ofthe pennit and
their potencial impacts.

ENFoRCEMENT:

Enforcement of Section 401 is the responsi­
bility of the Department of Narural ~sources.
Denial ofSeaion 40 I certification results in the
mandatory denial ofthe federal permit or license
in question. In Missouri, a decision to deny40 I
certification is subject to administrative appeal
to the Clean Water Commission.

SUMMARY

The main regulatory tool used to protect
wetlands in Missouri is Section 404 ofthe Clean
Water Act. Under this act, me Corps of Engi­
neers regulate only me discharge ofmaterial into
waters of me United States, which include wet­
lands. Section 404 permit issuance is dependent
upon me Department of Natural Resources
certification that the proposed activity will not
violate Missouri water quality standards.

WHAT NON REGULATORY PROGRAMS AFFECf MISSOURI WETLANDS?

INTROoocnON

There are many nonregulatory programs that
directly or indirectly affect Missouri wetlands. It
should be noted that many private philanthropic
organizacions do a great deal ofwetland protec·
tion through land acquisition and lobbying ac-

(lvmes. This discussion, however, has been
limited to state and federal agency programs and
activities. Specifics are disrussed under me
subheadings of the appropriate agency or orga­
mzatlon.

IMuch 2, 1991. the panies in Nonh Cuolina Wildlife Federacion v. Sucrman agreed IO .scule the lawsuit on the basis that
EPA and COE would clarify the discharge ofdredged material to include certain activities that have the effect ofdestroying
Ot degrading any area of waters of the United States, which include wedands. Regulations implementing this agreement

arc expected to be published for pub~c coment in the Federal Register in June 1993.
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PEDERALAGENCYPROGRAMSAND
ACTIVITIES, BY AGENCY

UNITED STATFS DEPARTMENT OF AGRICULTURE

Farmers who receive benefits from one or
more USDA programs must comply with the
swampbusrerprovisions ofthe 1985 Food Secu­
rity Act, also known as the Farm Bill. Panicipa­
tion in USDA programs, including crop insur­
ance, disaster payments, and price support pro­
grams is voluntary. A complete listing ofUSDA
programs subject to the swampbusrer provisions
is provided in Appendix 15.

The 1985 Food Security Act was amended in
1990 by the Food, Agriculture, Conservation,
and Trade Acr. The 1990 amendments comain
several new provisions that pertain to wetlands.
The conservation provisions of the Act are ad­
ministered by the USDA's Agricultural Stabili­
zation and Conservation Service (ASCS) and the
Soil Conservation Service (SCS). The SCS is
responsible for mapping wetlands (see page 22),
and the ASCS administers and enforces compli­
ance. 0 ne ofthe several goals of the 1990 Act is
to protect from degradation land with highly
erodible soil and wetland areas.

The Swampbuster provision of the 1990 Act
states that if a wetland was converted after
November 28. 1990, to make production ofan

agricultural commodity possible, the farmer
becomes ineligible for USDA Department of
Agriculture benefits. This includes conversion
to forage production. Wetland conversion be~

tween December 23, 1985. and November 28,
1990, did not cause an individual to be out of
compliance with USDA programs. During that
time period. the planting ofan agriculture com­
modity triggered the swampbwter penalties on
these converted wetlands. The landowner now
must restore the converted wetland before re­
enrolling for benefits. However, if the conver-
"d d h ""aiIT'''Slon IS eeme to ave a mlntm erreer on
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wetland values, restoration may not be required.
The minimal effect exemption also allows for
mitigation ofwetland values lost in the conver­

sion ofcertain wetlands. Under the 1990 Farm
Bill. graduated penalties exist in cases of "good
faith" conversion. "Good faith" refers to a
wetland conversion or the planting ofan agricul­
tural commodity on a converted wetland with­
out an intent to violate the swampbuster provi­
sion. A good faith exemption requires restora­
tion of the converted wetland.

The 1990 Aeralso contains the Environmen­
tal ConservationAcreage Reserve Program. which
consists of two components--the Conservation
Reserve Program (CRP); and rhe Werland Re­
serve Program (WRP).

CRP. initiated in 1985. now provides for lO­
15 year contracts with landowners to remove
highly erodible land or other land of environ­
mental concern from production. Under CRP,
the landowner receives payment from the U.S.
Department ofAgriculture in the form ofrent or
as "payment in kind." in which federally-owned

grain was given in the amount equal to what the
land would produce if farmed. Wetlands, as
delineated by the SCS, were eligible for CRP in
the last two out ofnine sign-up periods under the
1985 Parm Bill,

1beWerland Reserve Program encourages wet­

land restoration and protection. In 1992, Missouri
was chosen as one of nine states funded to imple­
ment the WRPon a pilot basis. Otherstates chosen
include Minnesola, Iowa, Mississippi, Louisiana,
California, New York,Wisconisn, and North Caro­
lina. The purpose of the Wetlands Reserve

Program is to restore and protect wetlands on
private lands. Under this program, the USDA
will purchase easements from private landown­

ers and provide a COSt share ofup to 75 percent
to restore wetlands. Wetlands identifiedas farmed
or prior-converted, as well as functionally-de­

pendent adjacent land.<, are eligible for WRP,
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U.S. Df.PARTMFNT OF THE bITERIOR. FISH AND

WUDUFf. SERVlCE

Under the Emergency Wetlands ~sourctS

Act of 1986, the U.S. Fish and Wildlife Service
was called upon to establish national as well as
regionaJ 'Wedands PriorityConservation Plans."
A Region III (MO, IL, IN, lA, MI, MN, OH,
WI) Wetland Concept Plan has been developed
to identify types and locations of wetlands that
should be given priority for federal and state
acquisition and restoration. The Emergency
Wetlands Resources Act also provides for the
pcO£eaion ofwedands by increasing cooperative
efforts in me management and conservation of
wedands and by increasing acquisition through
purchase or ea5('mencs.

The 1985 Farm Bill requires the USDAagen­
cies to consult with the U.S. Fish and Wildlife
Servia: on all swampbwteractivities. The FWS
is also provided with the opporrunityto propose
and accept conservation easements placed on
Farmers Home Administration program lands
(i.e., inventory properties, loan applicationsl
debt restructuring). The FWS has reviewed over
600 FmHA inventory tracts in Missouri and
recommended placement of wetland conserva~

tion easements or fee title transfers on approxi~

matdy 160 tracts. Wetlands and bottomland
hardwoods will be restored on the majority of
these tracts. In addition, the FWS provides
landowners with financial and technical assis­
tance to restore wetlands enrolled in me Conser­
vation Reserve Program.

The FWS acquires lands and interests in
lands, such as easements or leases, for me conser­
vation of fish and wildlife and to provide wild­
life-oriented public use for education and recre­
ation. Included in these lands is the National
WildJife Refuge System, consisting of over 400
areas nationwide. Missouri has four National

Wildlife Refuges-Mingo, Squaw Creek, Swan
Lake, and Mark Twain. They are managed
primarily for migr.J.tory birds and federally-listed
threatened and endangered species.

Studies are currently underw:ay to assess me
potential forestablishing two new national wild­
life refuges in Missouri, one near New Madrid
and the other along the Missouri River. Funding
for FWS acquisitions comes from me sale of
federal Duck Stamps, entrance fees to some
narional wildlife refuges, import taXes on arms
and ammunition, donarions, and from appro­
priations under rhe Land and Water Conserva­
tion Fund Aa and the Migrarory Bird Hunting
Stamp Act.

Under the aumoriry of the Endangered Spe­
ciesAa. the FWS protecrs wetlands upon which
listed species depend, and through "Recovery
Plan", enhance, restore, and protea such wer­
land habitats.

Historically, the FWS has researched and
reponed on the srarus of rhe nation's fish and
wildJife resources. The national wetlands trends
analysis examined wetland losses and gains from
the mid-1950s to the mid-1980s. Under the
Emergency Werlands Resources Act, the U.S.
Fish and Wildlife Service is responsible for
completing the National Wetlands Inventory
before 1998. The National Werland Inventory
uses the Cowardin, et aI., (1979) classification
system. Missouri's inventory is expected to be
complete in 1993. In addition, the FWS must
ptepare the wetlands sratw and trends report.
which is due to Congress every five years.

U.S. ARMY CoRPS OF ENGINEEJtS

The U.S. Army Corps of Engineers IS In

charge of the Upper Mississippi River Basin
Environmenral Management Plan, the purpose
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of which is [0 protect and rehabilitate the envi­
ronmental resources of the Upper Mississippi
River and to guide future river management
decisions. In Missouri, the program covers the
seerian of the Mississippi River north of the
mouth of the Ohio River. Federal funds are
appropriated annually ro support the program.
The Environmental Management Plan funds
habitat improvement projects to restore and
preserve fish and wildlife habitat. Several projects
are underway in Missouri. Resource monicocing
and analysis, recreation, and river traffic moni­
toring are other Environmental Management
Plan program activities.

The Corps of Engineers also coordinates ac­
tiviries with the U.S. Fish and WildJife Service,
the Upper Mississippi River Basin Association,
and the five scates that border the upper Missis­
sippi River.

The Missouri River Fish and Wildlife Mitiga­
tion Plan is a cooperative effort between the
Corps of Engineers and the scates of Missouri.
Nebraska. Iowa. and Kansas. to restore fish and
wildlife habicat lost on the Missouri River. The
mitigation plan was required after the Corps of
Engineers determined that modifications made
to the Missouri River for navigational purposes
were not completely finished in 1958. and.
therefore. subject to the Fish and Wildlife Coor­
dination Act The Fish and Wildlife Coordina­
tion Act states that fish and wildlife should be
given equal consideration with other project
features.

The Fish and Wildlife Service's 1980 "Fish
and Wildlife Coordination Act Report" was the
catalyst for the authorization of the Mitigation
Plan. Planning objectives forme Missouri River
include increasing acres of habitat (particularly
flood-plain habitat), habitat quality. wildlife
populations. and human use of these resources.
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NATIONAL PARK SERVICE. U.S. DEPARTMENT OF

THE I!'ITF.RIOR

The National Park Service manages more
than 80 million acres oflands and waters across
the United States and Trust Terricories. It is the
responsibility of the National Park Service to
conserve. protect and manage a wide variety of
unique natural. scenic, recreational and cultural
resources. Ineluded in the 354 units of the
National Park System are a diversity ofwetland
types. ranging from the sawgrass marshes of the
Florida Everglades to the tundra ofDenali Na­
tional Park in Alaska.

In Missouri. the National Park Service man­
ages the Ozark National ScenicRivernrays. which
includes 134 miles ofthe Current and Jack Fork
rivers. Within the Ozark National Scenic
Riverways. natural wetland communities are
quite common in the transitional areas between
the terrestrial and aquatic systems along the
riparian corridor ofthe rivers and their tributar­
ies. They may be periodically or permanently
covered by water from ponding, flooding, and
groundwater sources characteristic of the karst
terrain in this region. Wetland types include
forested wetlands. marshes. fens and seeps.

The National Park Service manages the Land
and Water Conservation Fund, which provides
money for the acquisition and development of
open spaces and other recreational facilities. In
Missouri, local governments may apply to the
Missouri Department of Natural Resources for
use of these funds. The Emergency Wetlands
Resources Act of 1986 amended the Land and
Water Conservation Fund, requiring that each
Statewide Comprehensive Outdoor Recreation
Plan (SCORP) specifically address wetlands. In
Missouri, the SCaRP is prepared by the DNR
and will be discussed further under the state
activities heading.



UNITED STATES ENVlRONMENTAl. PROTECfION

AGENCY

The EPA Office of Wetlands, Oceans and
Watersheds, provides guidance, technical assis­
tance, and financial support to state govern­
ments involved in the development of state
wetlands protection programs. The financial
support to state governments is provided through
the State Wetland Protection Grant Program.
Region Vll of the EPA, which includes Mis­
souri, is providing funding for the development
of the Missouri State Wetland Conservation
Plan.

Other program activities of the EPA include
the funding ofwetland research projects. Recent
studies explored the alternative economic uses of
wetlands. and threatened and endangered spe­
cies inhabiting Missouri wetlands.

The EPA has also provided funding to the
U.S. Fish and Wildlife Service for its National
Wetland Inventory mappingeffons in Missouri.

The EPA supportS advanced planningprojecrs
to inform the public ofthe locations and value of
wetlands in specific areas.

The EPA sponsors and helps teach classes on
the use of the Federal Manual for Identifying
and Delineating Jurisdictional Wetlands. The
EPA h", also established a toll-free Wedands
Information Hotline (1-800-832-7828) to an­
swer questions about wetland regulations and
programs.

The agency is also working with various sec­
tors ofthe private community, indudingschools
and the agricultural sector, to increase public
awareness about the importance ofwetlands. In
this regard, the EPA, upon request. lends videos.
films. and slide shows. and distributes other
information on wetlands to governmental agen­
cies, private organizations. and individuals.

STATE AGENCY PROGRAMS AND
ACTIVITIES, BY AGENCY

THE MISSOURI DEPARTMENT OF CoNSERVATION

(MDCl

The Missouri Department of Conservation.
in its role as the state's fish and wildlife agency.
has developed a Wetland Management Plan to
guide MOe's effortS in the restoration and
management of wetlands in Missouri until the
year 2000 (MDC, 1989). The wedand relared
activities of the Department of Conservation.
Wildlife, Fisheries, Forestry, Planning, and
Natural Historydivisions arecoorclinared through
this plan. The key elements of the Wetland
Management Plan are

1. The protection, restoration. and improve­
ment of wetland habitat. MOC conducted an
inventory of publicly-owned wetlands in Mis­
souri to provide a base of information for this
segment of the plan. The inventory identifies
future wetland sites to be purchased, manage­
ment strategies for existing public wetlands. and
cooperative ventures with other agencies and
private wetland owners to improve protection
on these areas. MOC has initiated an expanded
private wetlands program in cooperation with
the U.S. Fish and Wildlife Service.

2. MOC is actively pursuing the acquisition
of four new wetland areas, expansion of seven
existing areas, and development of other pub­
licly-owned wetland areas, all ofwhich comple­
ment the Nonh American Watetfowl Manage­
ment Plan. Missouri is participating in two high
priority joint ventures in the Lower Mississippi
Valley and the Upper Mississippi River-Great
Lakes regions.

3. MOe has identified population goals and
management strategies for various waterfowl.
wildlife. fwbearer, and fish species. One of

MDe's goals is to maintain and increase popu-
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lations of threatened, endangered and rare wet·
lands species. MOChas an ongoing program for
restoration of species extirpated or rare in Mis­
souri such as the bald eagle and river otter.

4. MDe's Wetland Management Plan ad­
dresses human use ofwetland resources, such as
the establishment ofwaterfowl hunting seasons,
education and interpretation programs, nap­
ping programs. and other hunting and fishing
opportunities.

5. The MDe Plan also identifies furure
research needs in the areas of I) response of
wetland habitats and wildlife to management
and recreational usc, 2) relationships between
wildlife and habitats, and 3) population dynam­
ics and life-history research.

MISSOURI DEPARTMENT OF NATURAL REsoURCES

(DNR)

The Department ofNarural Resources, Divi­
sion ofParks, Recreation, and Historic Preserva­
tion is responsible for preserving, restoring, and
managing a diversity of natural wetland ecosys­
tems through the state park system. These in­
clude wedandareas featured at Big Lake and Van
Meter State Parks, and old growth bottomland
forests and wet prairies found at Big Oak Tree
and Pershing State Parks. All are being managed
to preserve Missouri's native biodiversity. Mis­
sourians may learn about these ecosystems along
boardwalks, at trailhead kiosks, in visitor cen­
ters, and in naturalist programs statewide.

Afso under the Division ofParks, Recreation,
and Historic Preservation, the Department of
Natural Resources is responsible for developing
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the Statewide Comprehensive Outdoor Recre­
ation Plan (SCaRP). A Missouri Wetlands
Priority Plan was added to the 1985-1990
SCaRP, as required by the Emergency Wetland
Resource Au of 1986. This plan includes a
wetland resource assessment, a description of
protection strategies, and recommendations for
future planning.

The Missouri Department of Natural Re­
sources, Division of Geology and Land Survey,
Water Resources Program is developing a State
Wetlands Conservation Plan. This publication
is the first part of the plan. This background
information will be used ro develop short- and
long-term wetland goals as well as specific rec­
ommendations for achievement of the goals. In
addition, the results of a statewide telephone
survey are being used to guide the content and
format of a public wetland education strategy.

SUMMARY

The most significant federal program, in terms
of the number ofpeople affected in Missouri, is
the "swampbuster provisions" ofthe 1985 Food
Security Act, commonly referred to as the Farm
Bill. Under this act, farmers who receive USDA
benefits andwho converta wetland after Decem­
ber 23, 1985, may get those benefits reduced or
eliminated.

Other agencies engaged in various wetland
programs and activities include the Fish and
Wildlife SelVice, Corps of Engineers, National
ParkService, Environmental Protection Agency,
Missouri Department ofConservation and Mis­
souri Department of Natural Resources.
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APPENDIX 1

MISSOURI WETLANDS ADVISORY COUNCIL

STATE REPRESI-NrATlON:

Department of Conservation
Department ofAgriculture
Department of Highway and Transportation
Depanmenr ofNarural Resources
Department of Economic ~elopment
Department of Hc:l1m
Department of Public Safecy

FEDERAl. RFJ>RFSF.NTATION:

USDA Soil Conservation Service
USDA Agricultural Stabilization and

Conservation Servia:
U.S. Fish and Wildlife Service
U.S. Army Corps ofEngineers - Kansas City. St.

Louis, Memphis Districts
U.S. EnvironmenraJ Protection Agency
U.S. Forest Service
Federal Highway Administration
National Park Service

LEGISlATIVE REI'RF.5FNfATION:

Jerry T. Howard, Scare Senator, District 25
Nolan G. McNeill, State Represenrative.

District 131
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PUBUC AND PRIVATE RF.raf5FNfATloN:

Private landowner and farmer
Missouri Farm Bureau Feder-nioo
haak Walton League ofAmerica
Home Builders Association
Associated Industries of Missouri
The Audubon Sociery
Delca Research Center
The Sierra Club
The Conservation Federation
Missouri Municipal League
Ducks Unlimited
Missouri Association ofCounties
League of Women Voters
The Nature Conservancy
MO-AG Industries Council, Inc.
Coalition for the Environment
Water Pollution Control Committee
Universiry of Missouri·Columbia, College of

Agriculture
Soil and Water Conservation Society
Southeast Missouri Irrigators Association
Jeffrey L. Bruce and Company
American Society of Landscape Architects



APPENDIX 2

MISSOURI WETLAND ADVISORY COUNCIL
COORDINATION PROCESS

State Wetland
Conservation Plan

Component, Draft 1

I
(mail to)

Missouri
Wetland Advisory

Council

Comments on
Draft 1 to

DNR

Missouri
Wetland Advisory
Council Meeting

DNRReview

(mail to)

I
Missouri

Wetland Advisory
Council
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APPENDIX 3

SOUTHEAST MISSOURl DRAINAGE
1974

a 0 L L I

Co'.

~:::="::'~,",,~Vj

--f0)z("'if7/-~_~..~L.
t \'-~{~~~!t~~

.. ..
.. ,,,.

(Missouri Department of Natural Resources. 1986)
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APPENDIX 4

PROGRESSIVE EFFECfS OF THE MISSOURI RIVER BANK STABIUZATION
AND NAVIGATION PROJECf

... ..... " .

Without Bank Stabilization and Navigation Project

.'" ,".

Midway through Construction of the Project

Ultimate Effect of the Project

Cropland I \ \ \ \I \ \
(High Productivity)

Cropland \\\1\\"11 \Ul\\
(Low Productivity)

LEGEND:

V f~
Channel Timber

Sand Bar~

Wetland !l,lIIlt f

Willow '1~r

(Adapted from U.S. Army Corp of Engineers, 1981)

Grass 1\l1l1/1I'1l1
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... Missouri F&WS SCS MissouriNatural'ThlTeStrial~

Wetland 'fu!es Circular39 Food SecurityAct* Communities Cowardin et at.

1. Swamp Type?, Wetland Swamp PalustrineForestedWetland
WoodedSwamp (WetlandWoodedor Pondedswamp n

WetlandForested)
e5

2. ShrubSwamp Type 6, Wetland Shrubswamp Palustrine&rub-shrubWetland til
til,

ShrubSwamp (WetlandShrub) PondShrub Swamp
~
.."

3. Forested Type?, Wetland Mesicbottomland PalustrineForestedWetland tTl
Wetland WoodedSwamp (We'landWoodedor forest(in part) ~WetlandForested) Wetmesicbottomland

forest Q
Wetbottomland forest 0 ;:;
F1atwoods(inpart) .." '"Wet-mesicsavanna n tz

~
0

4. Marsh Type3, Inland Wetland Freshwatermarsh PalustrineEmergentWetland X
ShallowFreshMarsh Salinemarsh LacustrineEmergentWetland - '".."
and Pond marsh RivertineEmergentWetland -8Type4,lnlandDeep
FreshMarsh -0

5. Wet Meadow Type2, Inland Wetland Wet-mesicprairie PalustrineEmergenlMarsh Z
FreshMeadow WetlandPasture Wetprairie ~

6. Fensand
>-l

N/A Wetland R:n PalustrineEmergentMarsh
~Seep; Deepmuckfen

Prairiefen til

Forestedfen
Srep
Acidseep
Forestedacidseep

·Subdivisions inparenthesis Salineseep



*Subdivisions in parenthesis

7. NaturalPonds TypeS,Inland
andLakes OpenFresh

Water

MissouriNaturalThITeStrial
Communities Cowardin et al.

RiverineUpperPerennial
(AquaticBed,Unconsolidated
Bottom, Emergentorrock
bottom)

RiverineLowerPerennial
(Unconsolidatedbottom,
Emergentorrockoottom)

RiverinelntennittcntStream
Bed(SemiPennanentand
S=<mal)

PalustrineOpenWater Wetland
PalustrineUncoIt'iOlidated

BottomWetland
PalustrineAquaticBedWetland
LacustrinelittoralWetland

N/A

Sandbar
Gravelwash

Wetland
(WetlandOpen Water)
(WetlandEmergent)

Wetland
(openwatcr)

SCS
Food SecurityAct*

F&WS
Circular39

N/A8. Streams

Missouri
Wetland 'JYpes



APPENDIX 6

SOME COMMON TERMS USED TO DESCRIBE THE STATUS OF A
WETLAND

ALTERED - Wetland alteration is the ace of
transforming an area that was previously a wet­
land, or is presendy a degraded wecland, into
another wecland dassification type and/or modi­
fied function.

CONSTRUCTED - Weclands created for
the purpose of treating wastewater.

CONVERTED - Wetland conversion is me
act of transforming a wetland into anomer land
use, such that the wetland is no longer present.

CREATED - Wetland creation is the inten­
tional act of bringing a wedand into existence
where one had not previously occurred. Cre­
ation techniques vary but usually entail excava­
tion or the construction of berms, levees and
water control structures which establish wetland
hydrology. Once the hydrology has been intro­
duced, wetland planrs may grow naturally, or it
may be necessary to transplant desired vegeta­
tion from other established wetlands. Even
when wetland vegetation is established, it will
take an indeterminate amount oftime for hydric
soils to develop. Thus, created wetlands, also
called artificial wetlands, may not meet the
criteria for a true wetland for years after its
creation. These artificial wetlands may function
to provide moist soil management, waterfowl
and wildlife habitat, and sediment traps.

DISTURBED· Disturbed wetlands are
former wetlands which have lost all orsignificant
proportions of their natural wetland plant com­
munities, but are still wet enough to function, or
are caused to function as wedands. Some ex-
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amples of land use practices which may cause
wetland disturbance are overgrazing in wetlands,
clearing ofwetland vegecation to produce grain
crops, harvesting of forested wetlands along
streams and rivers, real-estate development, and
artificial flooding for green-tree reservoirs.

DEGRADED - Wetland degradation results
from any development or naturally occurring
condition which results in a decrease in (he
acreage and/or function of a wetland site or
complex.

DEVELOPED - Wetland development con­
stitutes any man-made change including, but
not limited to, the construction of buildings or
other structures, mining, dredging, filling, grad­
ing, paving, excavation, or drilling operations.
Development results in wetland degradation or
conversion.

ENHANCED - Wetland enhancement is the
act of increasing the acreage and/or function of
a degraded wetland, within the same wetland
classification type.

INCIDENTAL· Incidental wetlands are those
that are unintentionally formed as a result of
human activity and often in locations which did
not previously support wetlands. Depending on
site specific conditions, vegecation may be typi­
cal of any of the natural wetland categories.
Incidental wetlands are commonly associated
with farm ponds, drainage ditches, man-made
lakes, gravel and clay pits, abandoned quarries
and mines, storm-water drainage systems, and

highway or road construction.



------,
MANAGED ~ Managed wedands are those in

which the hydrology and or vegetation are ac­
tively manipulated co meet specific objectives.

PRESERVED - Wetland preservation is the
maintenance of an area [0 meet the specific
objective ofsecuring me wetlandsire or complex
for its inherent values. Wetland preservation is
the active or passive perpetuation ofa wetland's
ecological functions and values.

RESTORED - Wetland restoration is the act
of rerurning an area that was previously a wet­
land, or is presently a degraded wecland. back co
a condition of equal or greater acreage and/or
function within the same wedand classification
type. In many cases, reestablishing the hydrol­
ogy is sufficient to reactivate the seedbed that lies
dormant in the wetland soil. For example,
restoration ofadrained wetland may be as simple
as removing the drainage tiles or plugging up the
drainage ditch that kept the water off the area.
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APPENDIX?

CLASSIFICATION HIERARCHY OF WETLANDS AND
DEEPWATER HABITATS
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APPENDIX 8

STATUS OF THE NATIONAL WETLANDS INVENTORY IN MISSOURI
AS OF APRIL 9. 1992

D ~ .. ,

,,,
ORO.,O"

_1 ....

25 0 25 50 75 \00 MILES
"~,~,_,~,-.LI cIL__-.JI ...lI --'1

Final Maps

Draft Maps

Photo Enlargement
Only

Photo Interpretation
Completed
(Rest of State)

(Data Source: Ron Erickson, Regional WetlantLi Coordinator, National Wetlands Inventory, U.S. Fi~h and Wildlife
Service, Bloomington, MN)
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APPENDIX 10

EXAMPLE OF A USDA WETLANDS INVENTORY MAP'
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IAppendices 9 and 10 depict [he same area.
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APPENDIX 11

STATUS OF THE USDA WETlAND INVENTORY IN MISSOURI
AS OF JANUARY I, 1992'

005:1~7_ 227 :~;:-129 ::m: 197199 ~~5­
-0087 - - - - - 075 0_-00 - - _ -211- - - - - - - - - - - -
- - - - - 0- - - - C119 0 0 -001_ 103 - - -
- - 003 - - - - - - - _111_- - _ _ - - 061 0

- - - - -

- -063- :----117 _1_15 -:121:- 2-05 :127
_021 -049- 025- - - - - - - - - - - - - - -

: __ :083
:-013 :\-~--l

00217-

: -in1:

-0970-

_145 0

-

:im:i:""""
020406080
I IIIII I

Scala in Miles

'Sec Appendix 14 for correlation of county numbers with county names.
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I..... " Counti~S. with inventory
. . . on partiCipating and

non-participating farms

W~l~~j~1:11 Counti~.with inventory
:.:.:.,.:., on participating farms

on~

_ Counties with inventory
on atl participating and
some non-participating
farms



County Name

Adair

Andrew

Atchison

Audrain

Barry

Barton

Bates

Benton

Bollinger

Boone

Buchanan

Buder

APPENDIX 12

COUNTY ASCS OFFICE LOCATIONS IN MISSOURI
AS OF JULY 1992

Address

P.O. Box E
Kirksville, MO 6350 I

105 Hwy. 71 W.
Savannah, MO 64485

P.O. Box 128
Rock Pon. MO 64482

.Highway 54 East
Mexico, MO 65265

P.O. Box 397 Old
Cassville. MO 65625

Box 47
Lamar, MO 64759

611 W.Mill
Buder, MO 64730

Rt. I, Box3380
Lincoln, MO 65338

P.O. Box 26
Marble Hill, MO 63764

1206 Bus Loop 70 W.
Columbia, MO 65202

P.O. Box 8399
St. Joseph, MO 64508

313 South Broadway
Poplar Bluff, MO 63901

Phone

(816)665-3274

(816)324-3196

(816)744-5328

(314)581-1406

(417)847-2862

(417)682-3571

(816)679-6112

(816)547-2351

(314)238-2671

(314)443-870 I

(816)364-3927

(314)785-8416
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COUNlY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Caldwell Box 38
Kingston, MO 64650 (816)586-2711

Callaway 120lA South H;ghway 54
Fulton, MO 65251 (314)642-5557

Cape Girardeau P.O. Box 69
Jackson, MO 63755 (314)243-1467

Carroll RR I Box 211A
Catrollton, MO 64633 (816)542-2681

Carter Box 594
Van Buren, MO 63965 (314)663-7314

Cas, 1300 A Locust
Harrisonville, MO 64701 (816)884-4432

Cedar BoxJ
Stockton, MO 65785 (417)276-4712

Chariton Bendey Bldg., Hwy. 24
Keytesv;IJe, MO 65261 (816)288-3729

Christian 429 East South St.
Ozark, MO 65721 (417)485-2718

Clark Route 1, Box 16A
Kahoka, MO 63445 (816)727-3364

Clay 218 W. Mill St.
Libetry, MO 64068 (816)781-5566

Clinton Box 277
Plattsburg, MO 64477 (816)539-2136

Cole 206 Metro
Jefferson City, MO 65101 (314)893-5196

Cooper Rt. I, Box 367
Boonville, MO 65233 (816)882-5647

52



COUNTY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Crawford P.o. Box 280 Hwy. 8 Easr
Steelville, MO 65565 (314)775-2312

Dade P.O. Box 47
Greenfield, MO 65661 (417)637-5991

Dallas Route 3. Box 80
Buffalo, MO 65622 (417)345-7721

Davic:ss Hwy. 6 West
Gallatin, MO 64640 (816)663-3703

Dekalb County Box 338
Maysville, MO 64469 (816)449-2112

Oem P.O. Box 39
Salem, MO 65560 (314)729-3512

Dnuglas P.O. Box 488
Ava, MO 65608 (417)683-4212

Dunklin Box 69
239 North Main
Kennett, MO 63857 (314)888-2536

Franklin 409 E. Stare St.
Suite: 1
Union, MO 63084 (314) 583-2303

Gasconade 316 Hwy. 19 South
Owensville, MO 65066 (314)437-4131

Gentry Box 190
Albany, MO 64402 (816)726-5525

Greene 3003 E Chesmut Expressway
Springfield, MO 65802 (417)831-5246

Grundy Box 49
1716 Lincoln St.
Teemon, MO 64683 (816)359-2006
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COUNT¥. ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Harrison IOOA Qmer Road
Berhany. MO 64424 (816)425-7635

Henry 303 C South Va.nsant
Clinton, MO 64736 (816)885-5567

Hickory Box 167
Hermitage. MO 65668 (417)745-6496

Holt 512 Srate Street
Box 196
Mound City. MO 64470 (816)442-3134

Howard Rt. 2. Box 61A
Fayme. MO 65248 (816)248-3384

Howell I I 1 Walnut
West Plains, MO 65775 (417)256-7117

Iron P.O. Box 457
Pilor Knob, MO 63663 (314)546-7305

Jackson 1972 Coppet Oaks Citcle
Blue Springs. MO 64015 (816)229-5113

Jasper P.O. Box 734
Carthage. MO 64836 (417)358-8198

Jefferson P.O. Box 67
Hillsboro. MO 63050 (314)789-2441

Johnson P.O. Box 517
Warrensburg, MO 64093 (816)747-8400

Knox R.R. I. Box 64
Edina. MO 63537 (816)397-2222

Laclede Box 209
Lebanon. MO 65536 (417)532-5741

Lafayme P.O. Box 491
Higginsville. MO 64037 (816)584-7486
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COUNlY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Lawrence P.O. Box 417
Mount Vernon, MO 65712 (417)466-7107

Lewis Box 98
Monticello, MO 63457 (314)767-5275

Lincoln 750 East Cherry Street
Troy, MO 63379 (314)528-4113

Linn Route 3. Box 2290, Pershing Road
Brookfield, MO 64628 (816)258-7265

Livingston 708 Souch Washington
Chillicothe, MO 64601 (816)646-6220

McDonald P.O. BoxL
Anderson, MO 64831 (417)845-3514

Macon Box 365
Macon, MO 63552 (816)385-2616

Madison 285 Jennifer
Fredericktown, MO 63645 (314)783-3692

Maries Box 205
Vienna, MO 65582 (314)897-2138

Marion Box 391
Palmyra, MO 63461 (314)769-2235

Mercer Box 287
Princeton. MO 64673 (816)748-4385

Miller P.O. Box 10
Tuscumbia, MO 65082 (314)369-2324

Mississippi P.O. Box 248
Charlesrown, MO 63834 (314)683-6096

Moniteau Hwy.50Wesr
California, MO 65018 (314)796-4691
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COUNTY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Monroe Rome 2, Box 87A
Paris, MO 65275 (816)327-4137

Monrgomery 1013 Soum Sturgeon
Montgomery Ciry, MO 63361 (3 I4)564-2262

Morgan Box B
100 S. Burke
Versailles, MO 65084 (314)378-4589

New Madrid 495 A, Hwy. 6 I
New Madrid, MO 63869 (3 I4)748-2557

Newton R.R. 6, Box 28A
Neosho, MO 64850 (417)451-1007

Nodaway Route 3, Box 160
Maryville, MO 64468 (816)582-7423

Oregon Box 8
Alton, MO 65606 (417)778-7561

Osage 1016 A Main St., P.O. Box 50
Linn, MO 65051 (314)897-2138

Ozark Box 501
Gainesville, MO 65655 (417)683-42 I2

Pemiscor 900 Truman Blvd.
Caruthersville. MO 63830 (314)333-1923

Perry Route 2, Box 8D
Perryville, MO 63775 (314)547-2571

Penis 319 S. Lamine
Sedalia, MO 6530 I (816)826-3339

Phelps P.O. Box 608
Rolla, MO 6540 I (314)364-2088

Pike Rome 3, Box 28
Bowling Green, MO 63334 (314)324-3313
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COUNlY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Plane Box 1220

Platte City. MO 64079 (816)431-2101

Polk 1303 East Broadway
Bolivar. MO 65613 (417)326-4823

Pulaski 106 S. Bates
Waynesville. MO 65583 (314)369-2324

Pumam P.O. Box 405
Unionville. MO 63565 (816)947-2439

Ralls P.O. Box 510
New London. MO 63459 (314)985-8611

Randolph 2051 N. Mordy
Moberly. MO 65270 (816)263-1169

Ray Bo' 159
Richmond. MO 64085 (816)776-5861

Reynolds P.O. Box 129
Ellington. MO 63638 (314)663-7314

Ripley 209 Lafayette St.
Doniphan. MO 63935 (314)996-3723

St. Charles I Westbury Souch
Bldg. D
St. Charles. MO 63301 (314)724-1264

St. Clair R.R. 2. Box IB
Osceola. MO 64776 (417)646-8107

St. Francois 1109 See. Genevieve Avenue
Farmington. MO 63640 (314)756-6488

St. Louis 234 Old Meramec Station
Manchester, MO 63021 (314)394-5051

St. Genevieve Rt. I. Box 1203
St. Genevieve. MO 63670 (314)883-2703
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COUNTY A$CS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

SaJine Box 518

Marshall. MO 65340 (816)886-7447

Schuyler Monroe and Green. P.O. Box 249
Lancaster. MO 63548 (816)457-3715

Scotland P.O. Box 336
Memphis. MO 63555 (816)465-8517

SCOtt P.O. Box 248
Benton, MO 63736 (314)545-3593

Shannon Box 157
Eminence. MO 65466 (314)226-3241

Shelby Third St.• Box 249
Shelbyville. MO 63469 (314)633-2440

Stoddard P.O. Box 9
Bloomfield. MO 63825 (314)568-4512

StOne P.O. Box315
Galena. MO 65656 (417)357-6724

Sullivan Route 1. Box 5A
Milan. MO 63556 (816)265-3440

Taney Route I. Box 1405
Forsyth. MO 65653 (417)546-4742

Texas P.O. Box I
Harrville. MO 65667 (417)741-6195

Vernon P.O. Box 268
Nevada. MO 64n2 (417)667-8137

Warren 801 E. Old Hwy. 40
Warrenton. MO 63383 (314)456-3433

Washington P.O. Box 267
Potosi. MO 63664 (314)789-2441
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Wayne

Webster

Wonh

Wright

COUNlY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

P.O. Box 217
Greenville. MO 63944

Federal Bldg.
Marshfield. MO 65706

Box 189
Granr City. MO 64456

Box 1
Hamille. MO 65667

(314)224-3410

(417)468-2088

(816)564-3614

(417)741-6194
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APPENDIX 13

U.S. ARMY CORPS OF ENGINEER
DISTRICf REGULATORY BOUNDARIES AND OFFICES IN MISSOURI'

""
ROCK ISlAND DISTRICT

MEMPHIS DISTRICT
C. Davis Fed. B[dg., B-202
167 N. Mid America Mal[
Memphis, TN 38103-1894
(901) 544-347[

\.
• \ 171 1 Clock Tower Building

(II; I 147 ~ 081 129 \ 199 04~ P.O. Box 2004
\ lB1\-- 0751--1-- 211 001 1'\ lil Rock [sland, [L 6[204-2004
"\... 003b:": 061 019 (309) 788-636 [ ex 6373

- IT 063 117 115 121 20.J 127~
/021 049 025f--- A
"\JI 033 ~041I I 137 17 ~

\ 047 In J 1~~

vv rv 195 0697 9o~00~7~!i~~ _
KANSAS C[TY DISTRICT 095 107 ~ 01; ~ 113 ..!> ~ ST. LOUIS DISTRICT
60 [ Easr [2th St 053") 027 1 Attn, CELMS-RD
Room 706 OD-P 037 101 159 ~35N /t~~ P--, 1222 Spruce St.
Kansas City, MO /ii106-2896 083 141 05tJ; 51 f":; 071 ySt. Louis, MO 63103-283
(816) 426-3645 013 015 131 (Ill (314) 331-8575

f-..- 125
185 al6 029 J I,. aD 221 1'-',1~

217 '-1 169 1 )() 187"l151'-,
f-:-:-:-~03=9~ QS9 105" r--
01'- 187 L, 123 013)

I-V'" 05 L3i!' 2151 \179 ""'-

097 '"" 07'YT ,,229 ) 203"'- 22;'; ~01
10'\ -J. 0431 067 J 035 207 13~

145 091 023
119 009 "" 213 1~1- 149 181 J--r~,-J43

LITTLE ROCK DISTRICT ------- f I f I ':' I ':' I 1" rZJ 55;
P.O. Box 867 SeareinMiles

Little Rock, AR 72203
(50[) 324-5295

ISee Appendix 14 for correlation ofcounty numbers with counry names.
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APPENDIX 14

FEDERAL INFORMATION PROCESSING SYSTEM (FIPS) CODES FOR
MISSOURI COUNTIES

Missouri's stare: code number--29

W_ler

225
G_

077

"""057

......
109

---, """"'"
_..

043 067 .....,..., ... 091
209 '''' OW«

009 213 153

....,
011

-.
097

...,.,
145
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APPENDIX 15

USDA PROGRAMS EFFECTED BY 1985 FOOD SECURITY ACT AND ITS
1990 AMENDMENT

Non compliance with the 1985 Food Security Act and its 1990 amendmenr, the Food, Agriculture,
Conservation and Trade Act, will result in the reduction or elimination of benefits received from the
following USDA programs. These programs are listed in the cacalog of Federal Domestic Assistance.
Specific details on these programs are available from the administering agency.

1985 FOOD SECURITY Aer.

Proeram
(I) Federal Crop Insurance
(2) Conservation Reserve Program
(3) Commodity Loans and Purchases
(4) Conon Production Stabilization
(5) Feed Grain Production Stabilization
(6) Storage Facilities Equipmem Loans
(7) Wheat Produceion Stabilization
(8) National Wool Act Payment
(9) Ikekeeper Indemnity Paymenrs

(to) Rice Production Stabilization
(I I) Soil and Watet Loans
(I 2) Farm Operating Loans
(I 3) Farm Ownership Loans
(I 4) Emergency Loans
(I 5) Loans to Indian Tribes and

Tribal Corporation

Administratin& keney
FCIC

ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
FmHA
FmHA
FmHA
FmHA
FmHA

1990 FOOD, AGRICULTURE, CoNSERVATION AND TRADE Aer.

All programs under the 1985 Acc were recained and the nine programs listed below wert: added.
(16) Watershed Protection and Flood Prevention

Loans and Cost Share Payments
(I 7) Great Plains Conservation Program con-share payments
(18) Emergency Conservation Program
(19) Agricultural Conservation Program cost-share payments
(20) Disaster Assistance Payments
(21) Agriculrural Credits Act payments
(22) Agricultural Water Quality Incemives Program payments
(23) Environmental Easemenc Program payments
(24) Payments for storage of agricuJruraJ commodity acquired by the

Commodiry Credit Corporation under the Commodity
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GLOSSARY

ANAEROBIC: Acondition in which molecular
oxygen is absent from the environment.

ALLUVIAl: Derived from water borne sediment.

ALLUVIUM: Stream deposited sediment.

AQUIFER: A body of rock or soil that is
sufficiently porous and permeable to be: useful as
a source of water.

BASE FLOW: The baseflow component of a
stream represents me withdrawl ofgroundwater
from storage. Baseflow typically occurs during
low rainfall or drought conditions.

BIODIVERSI1Y: Abundance in number of
species in a given location.

CLEAR-CUTTING: A method of harvesting
timber in which all trees are removed from a
given area of forese.

DETRITUS: Fresh to partly decomposed plant
and animal material.

DIKE: A SCfucture constructed perpendicular
[0 a shoreline.

DOMINANT SPECIES: A plant species that
exerts a controlling influence on or defines the
character ofa community.

DORMANT SEASON: That time of the yeat
when plants are in a state of cessation ofgrowth
and suspended biological activity during which
life is maintained.

DURATION (INUNDATION/SOIL SATU­
RATION): The length of time during which
water stands at Ot above the soil surface (inunda­
tion) or during which the soil is saturated.

ECOSYSTEM: Asystem made up ofa group of
living organisms and its physical environment.
and the relationships between them.

EMERGENT VEGETATION: A rooted her­
baceous plant species that has parts extending
above a water surface.

ENDANGERED: Survival IS 10 immediate
jeopardy.

ENHANCED: Wedandenhancement istheact
of increasing the acreage andlor function of a
degraded wetland. within the same wetland clas­
sification type.

EVAPOTRANSPIRATION: The to,," wate<
loss from soil by direct evaporation and plant
surfaces that give offmoisture. See transpiration.

EXTIRPATED: Formerly occurred as a regu­
larly breeding species, but no longer reproduces
in Missouri.

FEN: A type of wetland found in Missouri
whose primary source of soil saturation is alka­
line groundwater.

FOOD Cl-WN: A succession of organisms in
a community that constitute a feeding chain in
which food nutrients and energy is uansferred

from one organism lO another as each consumes
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~------
a lower member and, in turn, is preyed upon a
higher member.

FLOODED: A condition in which me soil
surface is temporarily covered with flowing wa­
ter from any source, such as streams overflowing
their banks or runofffrom adjacent or surround­
ing slopes.

FLOOD-Pl.AIN: The area influenced by over
bank flow from an adjacent river or stream.

FRESHWATERWETIAND, Wedandsformed
and influenced by freshwater, e.g. non saline.

GEOMORPHIC: Surface land form.

GROUNDWATER: That ponion afme water
below the ground surface whose pressure is
greater than armospheric.

GROWING SEASON, The time of the year
when plants increase in size and quantity by
natural developmem through the assimilation of
nutrients.

HABITAT: The immediate environment in
which an organism lives; it indudessuch compo­
nents as cover, food. shelter, water and breeding
sites.

HERBACEOUS: Non-woody vegetation.

HYDRIC SOIL: A soil which is saturated,
flooded or ponded long enough during the
growing season to develop anaerobic conditions
in the upper part.

HYDROLOGY: That discipline of science
which deals with the properties, distribution and
circulation of water.

HYDROPHYf& Any plant growing in a soil
or substrate that is at least periodically deficient
in oxygen as a result ofexcessive water content.
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HYDROPHYTIC VEGETATION, Plants
that grow in water, soil, or on a substrate that is
at least periodically deficient in oxygen as a result
of excessive water content.

INCIDENTAL: Refer ro Appendix 6.

INUNDATION: A condition in which water
temporarily or permanently covers the land
surface.

KARST: An area underlain by carbonate rock
and characterized by solution features such as
caves, sinkholes and underground streams.

MACROPHYTES: Any plant species that can
be readily observed without the aid of optical
magnification.

MANAGED: Refer to Appendix 6.

MUCI(, Highly decomposed organic material in
which the original plant pam are not recognizable.

NON-WETIAND, Any area that has a suffi­
ciently dry condition that hydrophytic vegetation,
hydric soils, or wodand hydrology are lacking.

NON-POINTSOURCEPOLLUTION, Pol­
lution caused by diffuse sources including but
not limited to agricultural. silvicultural, urban
runoff, and runoff from construction activities.

PEAT: Unconsolidated material consisting of
undecomposed and slightly decomposed organic
matter under conditions ofexcessive moisture.

PHOTOSYNTHESIS: The process occurring
in green plants by which solar energy is used to

convert carbon dioxide and water into sugar.

POINT-SOURCE POLLUTION: Pollution
caused byadiscernable. confined, discrete source
including but not limited to any pipe. ditch,
channel. runnel. conduit, concentrated animal



------,
feeding operation, or floating man~made craft
from which pollutants may be discharged.
PONDED: A condition in which nonflowing
water covers the soil surface; water is removed
only by percolation, evaporation or transpira­
tion.

PRESERVED: R&r ro Appendix 6.

RARE: Present in small numbers. Ifenviron­
ment worsens, status could deteriorate to En­
dangered.

RESTORED: Refer ro Appendix 6.

REVE1MENT: A blanket of rock or other
material placed on a shoreline.

RIPARIAN: The area adjacent to a scream or
river that is at least periodically influenced by
flooding.

RIP-RAP: Angular stone used to armor a
stream-bank or lake shore.

RUN-OFF: The water that flows over the land
surface after rainfall and eventually flows into a
stream, lake, or other body of water.

SATURATED: The zone of soil and rock in
which pore spaces are completely filled wilh water.

SAVANNA: A natural terrestrial community
composed of grassland interspersed with trees.

SEEP: A type of wedand found in Missouri
whose primary source of soil saturation is neu­
tral, acidic. or saline groundwater.

STAGING AREA: A traditional use-area for
migratory birds. necessary for the completion of
migration.

SUBSTRATE: Nonsoil; me bottom surface on
which plants grow.

TRANSPIRATION: The process in plants by
which water is released into the gaseous environ­
ment (atmosphere).

TYPICALLYADAPTED: A term that refers to
a species being suited to a given set of environ­
menraJ conditions due to some feature of its
morphology. physiology. or reproduction.

UNDERSTORY: Low growrh (as ofherbs and
shrubs) on the floor ofa forest.

WATERSHED: The total area drained by or
contributing water to a stream. lake. or other
body of water; may range from a few square
miles, in case ofa small stream. to thousands of
square miles in the case of the Mississippi River.

WOODY VEGETATION: A seed plaor rhar
develops persistent, hard, fibrous tissues. e.g.
trees and shrubs.
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