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Executive Summary

The waters of Arkansas provide drinking water to over three million people in communities throughout the
state, and fuel industrial, economic, and agricultural production, public recreation, and habitat for a wide
variety of aquatic and terrestrial wildlife.

Consisting of over 600,000 acres of surface water, 91,000 miles of streams, and 16 identified aquifers,
Arkansas is a water rich state.

However, the surface and groundwaters of Arkansas that so many rely on for so much, cannot protect the
watersheds from activities that influence the quality of the water or the health of the land from which it flows.

The protection, improvement, and maintenance of water quality in Arkansas is up to all citizens,
communities, businesses, and industries.

To accomplish the goal of voluntary water quality protection and improvement in our “Natural State”, it is
necessary for citizens of all ages to do their part.

For these reasons the Arkansas Watershed Stewardship Handbook was created by a broad base of stakeholders,
agencies, and organizations from across the state to help inspire, inform, and assist the citizens of Arkansas
with the support and tools required to make a positive impact for the water quality of Arkansas and all that it
provides for so many.

Within this guide the roadmap for understanding water quality and water quality issues within the
watersheds of our state can be found, as well as the actions, approaches, and tools for making a positive
impact on water quality and all that depends on the waters of our state.

The project team that helped put this guide together hope that it will encourage and assist countless
individuals in the effort to steward or take care of watersheds throughout Arkansas.

Arkansas Watershed Steward Handbook
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About This Handbook

The Arkansas Watershed Steward Handbook: A Water Resource Training Curriculum was written
for residents of the state wanting to learn more about watershed stewardship and for participants in the
Arkansas Watershed Steward Program (AWS). This handbook presents the background, principles and tools
needed to become a “Watershed Steward” or to enhance existing stewardship skills and knowledge. It is
designed to be an educational resource and training guide for potential Watershed Stewards throughout the
state to use and share in the preservation, protection, and improvement of water resources in Arkansas.

The information in this handbook is for educational purposes only. Reference to commercial products and/or
trade names is made with the understanding that no discrimination is intended and no endorsements by the
University of Arkansas System Division of Agriculture Cooperative Extension Service are implied.

About the Arkansas Watershed Steward Program

The Arkansas Watershed Steward Program is an educational training offered by the University of Arkansas
Cooperative Extension Service in cooperation with the Arkansas Department of Agriculture — Natural
Resources Division and other partnering agencies and organizations. The purpose of this program is to
promote healthy watersheds, increase understanding of the potential causes of water resource degradation and
give people the knowledge and tools they need to identify, prevent and/or resolve water quality problems.

The broad goals of the Arkansas Watershed Steward Program are to:

Make citizens more aware of and knowledgeable about
water issues.

Help individuals become community leaders in dealing with
water issues.

Facilitate local efforts and activities to improve water quality.

Improve and protect the quality of local water resources.




Who Are Arkansas Watershed Stewards?

Arkansas Watershed Stewards are the folk with a willingness to learn about, a desire to improve and protect
community, an ethic to become actively involved in protecting and improving water resources, and a
willingness to share this information with their friends, family and community. This includes homeowners,
agricultural producers, recreationists, decision makers and community leaders who all live, work or recreate in
a watershed and depend on its valuable resources. The Arkansas Watershed Steward program is open to all
people of all ages regardless of race, color, national origin, religion, gender, age, disability, or veteran status,
or any other legally protected status and is an Affirmative Action/Equal Opportunity Employer.

The Importance of Watershed Stewardship

The word stewardship is defined as the responsible and careful management of something that is of value.
The goal of stewardship is to maintain, and potentially enhance, the value and benefits of the resource
being managed. Watershed stewardship means caring for the water, the air, the land, and the biodiversity
in an entire watershed, while acknowledging that all resources are inter-connected and all are affected by
both natural and human related activities. Limited clean water resources have significant impacts on or our
livelihoods and way of life. The quality and quantity of water within our watersheds are greatly affected by
the way we choose to live, work, and recreate on the land. And since each and every one of us lives in and
benefits from a watershed, good watershed stewardship is crucial to ensuring the sustainability of our water
resources for generations to come.

As we become more informed about our watersheds and understanding of how our activities affect them,
our ability to preserve, protect, enhance, and benefit from these vital resources increases.

Arkansas Watershed Steward Handbook ﬂ



All of the Water in the World

The majority of the Earth’s surface is composed of water.
In fact, approximately three-fourths of the Earth’s surface
is covered by water. However, most of the water in the
world is unavailable for use, as 97.5 percent is saltwater
and 1.75 percent is stored frozen in ice caps and glaciers.
This leaves us with less than 1 percent of liquid fresh water
found in lakes, streams and underground aquifers available
for use. To put these numbers into perspective, the
available fresh water for our use is less than 0.01 percent
of all of the water in the world. For this single reason,

wise planning, use and

conservation of our limited

water resources is essential.

Knowing how little

fresh water there

is available, it is

interesting to note

how all that water

is being used.

Globally, about

70 percent of

the world’s fresh

water is being used

for agricultural

production, 22

percent is being used for
industrial purposes and 8 percent
is being used for domestic uses (Fry, 2005).

If all of the water in the world was squeezed into a one
liter bottle and what was not drinkable (too salty, frozen
or polluted) was taken out, there would only be one drop
left (Project Wet, 2003) and that might not pass the water
quality standards of the United States.

DID YOU KNOW?

March 22nd has been celebrated
as “World Water Day” since 1993.

69% of global water use is for
agricultural production, 19% is for
industrial production and energy,
and 12% is for drinking water.

2.2 billion people do not have
access to safely managed drinking
water services.

It is estimated that fewer than
20% of the worlds drainage basins
exhibit nearly pristine water quality.

Citizens of the United States
use more water per capita than

citizens of any other country.

= Water pollution is a main
cause of water unavailability
and can have serious impacts
on the environment and
human health.

m Ecosystems across the world,
particularly wetlands and their
ecosystem services are in
decline. Between 4.2 and 20.2
Trillion per year worth of
ecosystem services were lost
between 1997-2011 due to land

use change.

Out of 191 nations in the world,
six posses more than half of the
worlds annual water resources.

A little over $1 billion is spent on
water treatment each day.

The Great Lakes account for 20%
of fresh water on Earth




Water Facts of the United States

o The average American uses 88 gallons per day. °

e Approximately 322 billion gallons of water are
used in the United States each day. °

e 86 percent of the U.S. population obtains
its water from a privately or publicly owned
water source; the remainder obtains water from °
domestic wells.

e Thermoelectric power generation is the largest °
water use in the U.S. each day accounting for
nearly one half of all water uses.

o The United States has about 8 percent of the
worlds freshwater holdings.

e Sediment is the number one pollutant of surface
waters in the United States.

e Some waterways in California are listed as i
impaired from floatable trash.

The average American residence uses more than
100,000 gallons annually.

Americans use more water each day by flushing
the toilet than they do by showering or any other
activity.

Surface water sources account for 80 percent of
water withdrawals.

California and Texas account for one-sixth of
fresh water withdrawals in the United States.

90 percent of the fresh water in the United States
is found within the Great Lakes.

There are approximately 155,000 square miles of
surface water in the U.S., which only accounts
for 4 percent of the total area.

70 percent of all monitored surface waters
nationwide are listed as impaired.

Arkansas Watershed Steward Handbook n
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Arkansas Water Facts

® There are more than 600,000 acres of surface
water in Arkansas.

e The Buffalo River is the first designated
National River in the United States.

o Arkansas falls under the eastern or riparian
water doctrine meaning that those who own
or lease property adjacent to a waterway have
a right to reasonably use that water.

e Metals, sediment, nutrients, and bacteria are
the most prevalent pollutants.

e Approximately 4,500 stream miles in Arkansas
have been listed as impaired on the 303(d) list
over the past decade. Check DEQ for current

information.

e Bayou Bartholomew is the worlds longest
bayou, and contains the 2nd greatest diversity
of aquatic wildlife in North America.

e Arkansas is working to reduce nutrient
contributions to the Gulf of Mexico by 25%.

e The maximum recorded discharge of Mammoth
Springs was 9 million gallons per hour.

® There are over 90,000 miles of streams in
Arkansas.

e 'The state water plan was updated in 2014.

e Arkansas has over 92 million acre-feet per
year (AFY) of water flowing through
it annually.
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e 19 lakes consisting of 35,533 surface acres in

Arkansas are listed as impaired.

o 'The state is divided into six major river

basins: Red River, Ouachita River, Arkansas
River, White River, St. Francis River, and
Mississippi River.

e In Arkansas, there is 4.8 Trillion gallons of

water in lakes and 200 trillion gallons in the
ground.

®  98% of Arkansans think that protecting

drinking water is important.

e  Groundwater furnishes 71 percent of the

state’s total consumption of water, and
95 percent of the groundwater comes from

the Mississippi River Alluvial Aquifer.

e  Turbidity is the number one pollutant to

surface waters in Arkansas.

e  Arkansans use 157 gallons of water a day.
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What Is a wate rShed? IN THIS CHAPTER, YOU WILL LEARN ABOUT:

The United States Environmental Protection Agency Watersheds

(EPA) defines a watershed as “the area of land where Watershed Functions
all of the water that is under it or drains off of it goes ek UEES
into the same place.” A watershed is sometimes called
a catchment or drainage basin because it catches and
drains precipitation that falls within its boundaries and
directs it in to a particular creek, stream, river, lake, Hydrology and the Hydrologic Cycle
wetland or groundwater formation (Fig. 1).

Watershed Features
Arkansas Watersheds

The boundary between one watershed and another different sub-watersheds drain into a common and
is known as a watershed divide (Fig. 2). Watershed larger watershed system.

divides are the highest points of elevation, such as
the top of a mountain or hill that physically separate
the surface flow of water down one side or the other.
Just because a watershed divide separates surface
water flow initially doesn’t mean that the water will
ultimately be separated, because all watersheds have
subwatersheds nested within them and, in many cases,

A subwatershed or subbasin is a smaller drainage
unit that contributes to a larger watershed or basin.
For example, the Arkansas River Watershed is a
subwatershed of the Mississippi River Watershed
because the Arkansas River flows into the Mississippi
River.

Each watershed is unique in size, shape, land-use,
land cover and geology. For example, a watershed in
the Arkansas delta will have less elevation change
and different soil types as compared to watersheds
in the Ozark or Ouachita Mountains. Yet watersheds
can have a great many similarities also. Similar

Surface
Runoff

River Mouth

Fig. 1. Watershed cross section diagram Fig. 2. Watershed divide
(Image courtesy of Arkansas Department of Environmental (Image courtesy of Arkansas Department of Environmental
Quality) Quality)
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features across watersheds include forested lands,
agricultural lands, park lands, small towns and
large cities.

A watershed can be large like the Mississippi River
Watershed, which drains water from about 41
percent of the United States to the Gulf of Mexico,
or as small as your yard or neighboring property,
which drains to a storm drain, ditch or stream.
Watersheds are everywhere, and everyone lives,
works, or recreates within one each day.

Arkansas Watersheds

Arkansas has nearly 90,000 miles of streams that
drain into 6 major river basins (Fig. 3). Each of
these large river basins in Arkansas is composed
of numerous watersheds and subwatersheds. For
example, the Arkansas River Watershed contains the
Mulberry River, Big Piney Creek, Lee Creek, Frog
Bayou, Illinois Bayou, Shoal Creek, Petit Jean River,
Illinois River, Fourche LaFave, Cadron Creek, Bayou
Meto watersheds and so on. Similarly, each of the
previously mentioned watersheds has many smaller
watersheds than can be subdivided even further.

All or parts of four of the six large river basins in
Arkansas originate outside of our state - Arkansas,
St. Francis, Red, and Mississippi Rivers. The other
two basins, the White and Ouachita, both originate
in Arkansas but flow out of the state. The White
River is the only large river in the state that flows
out of the state and then back in again.

Since several streams and rivers have the same name
across the United States, as well as in Arkansas, each
watershed system has been given an identification
number. This number is known as the Hydrologic
Unit Code (HUC). There are 21 major hydrologic
regions in the United States and the Mississippi
River Watershed includes about half of those. These
21 unique drainage regions are the basis of the HUC
numbering system and are considered as two-digit

HUGC:s. As each of those hydrologic unit codes are
further subdivided into smaller and smaller units,
the hydrologic unit code gets longer to specify a
unique drainage.

In Arkansas, there are only two major hydrologic
regions (two digit HUC:s): the Lower Mississippi
(08) and the Arkansas-Red-White Rivers (11)
drainage systems. This means that all HUC:s in
Arkansas begin with either the digits 08 or 11. As
these watersheds are further subdivided into smaller
portions, the number of digits increases (Fig. 4). For
example, the Buffalo River is an 8-digit sub-watershed
(11010005) of the White River and Richland Creek
is a 10-digit sub-watershed (110500503) of the
White River that flows into the Buffalo River and
Falling Water Creek is a 12-digit sub-watershed
(11050050307) of the White River that flows into
Richland Creek. In Arkansas there are 58 eight-digit
watersheds, 308 ten-digit watersheds, and 1,557
twelve-digit Watersheds. Currently, watersheds of

Fig. 3. The six major river basins of Arkansas
(Image courtesy of Arkansas Department of Environmental Quality)

Arkansas Watershed Steward Handbook m
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Arkansas are only identified to the 12 digit level,
although you could keep going. Additionally, the
United States Geological Survey (USGS) spatially
delineates and certifies HUC boundaries. The 8 and
12-digit HUC: are certified, thus their boundaries
are the “standard” to be used in all planning,
modeling, etc. The 10-digit HUCs have not been
certified. Thus, their boundaries do not have a
“standard” and their delineation is considered
arbitrary and the boundaries are only defined by
whomever is doing the delineation.

How Do Arkansans
Use Watersheds?

Fig. 4. Hydrologic unit code (HUC) graphic showing the
nesting of smaller watersheds within larger watersheds
(Image courtesy of Arkansas Department of Environmental
Quality)

The uses of watersheds by Arkansans are varied and
numerous, but domestic water, agriculture, fish and
wildlife habitat, industry, transportation, natural
resource extraction, recreation, living and residential
and commercial development are some of the more
general uses (Table 1).

On a typical day, Arkansans get 34 percent

of their water from surface water sources and
66 percent from groundwater sources. The
largest uses of water in Arkansas are for irrigation,
thermoelectric power generation, industry and

public supply (Holland, 2007).

Principles of
Watershed Hydrology

The word “hydrolegy” literally means “the study of
water,” and watershed hydrology is defined as the study
of water as it interacts with or flows across and through
a watershed. The hydrologic cycle or water cycle is the
most common principle of hydrology (Fig. 5). The
water cycle is one of the, if not the largest, physical
processes on earth. It connects the atmosphere, land
masses and waters of the Earth. The water cycle is a

Table 1. Watershed Uses of Arkansas

Uses of a Watershed Examples

Recreation Boating, fishing, swimming, water
skiing, hiking, camping, hunting

Water consumption Drinking, irrigation, gardening
and lawns, washing

Transportation Bridges, shipping, roads,
railroads, airports

Industrial

Thermal cooling, waste

treatment, power production
Extraction of Rock quarrying, natural gas
natural resources extraction, mining
Agriculture Crop and forage production,
irrigation, logging
Commercial Buildings, retail stores, parking
development lots, sidewalks, roads

Living Houses, apartments, driveways
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continuous process that is driven by solar energy and
gravity that migrates moisture from the atmosphere to
the earth’s surface then back to the atmosphere.

The components of the water cycle include evaporation,
condensation, precipitation, infiltration, transpiration
and runoff. Evaporation is the process of liquid water
transforming into water vapor and returning to the
atmosphere. Transpiration is the process of water
evaporating from within plants to the atmosphere.
Condensation is the process in which water vapor
transforms into liquid. The process of condensation
results in cloud formation, precipitation, dew, fog,
frost and mist. Precipitation is the delivery of water
from the atmosphere back to the Earth.

Once precipitation occurs, it can follow five different
pathways associated with the water cycle.

1) Precipitation can evaporate from the air or
from intercepting surfaces such as vegetation,
structures, water bodies or even bare soil before
returning to the atmosphere.

2) Precipitation can be absorbed into the soil
through infiltration and recharge groundwater
formations.

3) Water vapor can be released from plants to
the atmosphere in the process of transpiration
during plant photosynthesis or respiration.

science for a changing world

Water storage in
ice and snow

Sublimation

Precipitation T \ll

Z \

Desublimation

Snowmelt runoff
to streams

Streamflow

Evaporation

Spring T

Freshwater Plant
uptake

storage

,,,,,/Water storage in the atmosphere

Biological

Condensation

Evapotranspiration

F .
arip Evaporation

Planteopptak

Surface runoff

B

water

s

Water storage
in oceans

Fig. 5. Water cycle (Image courtesy of U.S. Geological Survey)
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4)  Precipitation can be stored for a period of
time in ice caps, glaciers, lakes, oceans and
deep groundwater.

5)  Precipitation can run off from land
surfaces into floodplains, streams, lakes,
wetlands and oceans.

No matter which pathway precipitation takes, it will
continue to cycle and recycle through the hydrologic
cycle in all watersheds across the entire earth.

Natural Watershed Functions
Watersheds have developed over long periods of

time in response to chemical, physical and biological
factors such as climate changes, geologic processes
and, more recently, humans. Additionally, watersheds
are constantly adjusting in response to changes
resulting from land use, geology, climate and their five
hydrologic and ecologic functions. The five hydrologic
and ecologic functions of watersheds include:

1)  water catchment

2)  water storage

3)  water release

4) biogeochemical reactions
5)  plant and animal habitat

Function 1: Water Catchment

Water catchment is the process in which water from
the atmosphere is collected or absorbed within a
watershed. When water is absorbed, it soaks or
infiltrates into the soil profile or groundwater.
Infiltration is the process in which water moves or
drains into the soil. Many factors such as intensity of
precipitation, the amount of vegetation, topography
of land, soil type and structure and climate influence
infiltration rates.

Function 2: Water Storage

When water is caught by the watershed, it can be
stored within soil, soil pores or between rock
formations to varying degrees, depending on the
soil type, structure, depth and underlying geologic
formations (Fig. 6). For example, sandy soils store
much less water than soils with a higher percentage
of silt or clay because sandy soils have less porosity.
Soil porosity refers to the space between and within
soil particles, which consists of various amounts of
water and air. Porosity depends on both soil texture
and structure. For example, a fine soil has smaller

How Karst Works

Septic tank drain field

Plugged sinkhole

Sinkhole used Losing stream

as trash dump

Groundwater
confamination
from septic tank
drain field

Water table

llegal trash
dump going into

groundwater To spring

Fig. 6. Karst topography allows surface water to easily
drain into groundwater and allows groundwater to become
surface water quickly in some cases (Image courtesy of
University of Arkansas System Division of Agriculture)
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Fig. 7. A karst feature on Crooked Creek that allows surface
flow to become subsurface flow (Image courtesy to Tate Wentz
from Arkansas Game and Fish Commission - Stream Team)

but more numerous pores than a coarse soil. A
coarse soil has bigger particles than a fine soil, but it has
less porosity, or overall pore space. Water can be held
tighter in small pores than in large ones, so fine soils
can hold more water than coarse soils. Water stored
in soil can be in the form of water vapor or liquid
water saturating the soil such as at the water table.

Subsurface flow (Fig. 7) is the movement of water
through soil pore spaces and rock crevices. As water
moves underneath the land surface, it can collect
in aquifers. The two major types of aquifers are
unconfined aquifers, such as alluvial aquifers that
store water in air spaces in-between alluvial
sediment particles, and confined aquifers, such as
artesian aquifers. Confined aquifers are often found
within bedrock or certain geologic formations and
landscapes, such as Karst landscapes, which confine the
aquifer. The climate, type and amount of vegetation,
land use and water use can also influence how much
water is stored within a watershed.

Function 3: Water Release

Water release (Fig. 8) from a watershed occurs when
water moves across the land’s surface as runoff or

Fig. 8. Spirits Creek in Crawford County, Arkansas (Image
courtesy of Tate Wentz with the Arkansas Game and Fish Commission)

when water from a groundwater formation surfaces
at a spring or seeps into a stream, lake or other body
of water. Water is also released from a watershed
when it is pumped out of the ground to irrigate

a crop or serve as a drinking water source. Water
release can be modified by human actions such as
land use changes or by natural occurrences such as
climate change. Often, land use changes can cause
environmental, social and economic problems for
communities such as flooding.

Function 4: Biogeochemical Reactions

Biogeochemical refers to the interaction between
living things, physical elements and chemical processes
that occur between the three. In almost all cases, the
details of these interactions are complex while the
basic concepts can be easily grasped. For example,
most of Arkansas was covered by ocean waters once
upon a time. During that period, the calcium within
exoskeletons of aquatic organisms would fall to the
ocean floor when the organisms died leaving large
deposits that influenced the geology. When the ocean
receded, what used to be the ocean floor became the
land surface. Since the new land surface was now
exposed to the forces of wind, air, rainfall, terrestrial

Arkansas Watershed Steward Handbook m
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plants and organisms, and others, the shape,
vegetation and wildlife of the Ozarks, as we know
them today, began to form.

Function 5: Plant and Animal Habitat

Habitat is the place where living things can be found
and is the place where they live, grow and reproduce
(Fig. 9). Healthy habitat contains food, water and
shelter. Our human habitat could be the town where
we live, which has room for our house, workplace,
exercise gym and grocery store. For plants and
animals, habitat could be a forest, a wetland, a
spring, a puddle, and so on. Because there are many
living things that all need food, shelter and water,
the type of habitats for each of these living creatures
can be very specific and diverse. Healthy habitat is
critical to all living things as well as the function of
the watershed.

Fig. 9. lllustration of riparian habitat (Image courtesy of
University of Arkansas System Division of Agriculture)

Natural Watershed Features

Natural features of healthy watersheds are also
features of healthy communities of people, plants
and animals. The natural features of watersheds are
bodies of water, riparian areas, floodplains, valleys,
uplands and open undeveloped spaces. Each of these
landscape features is connected and performs critical
natural functions known as ecosystem services.
Ecosystem services are natural processes that provide
social, economic or environmental benefits. For
example, the natural features of the watershed
capture, store and release water in a way that filters
out pollutants, minimizes property loss, minimizes
flooding and maximizes groundwater recharge in
addition to providing habitat for our food sources
and other living creatures.

Waterbody is a term that refers to streams, ponds,
lakes/reservoirs, wetlands, estuaries, seas or oceans.
Waterbodies can be classified as flowing (lotic)
systems such as streams or rivers, or non-flowing
(lentic) systems like lakes or ponds.

Uplands are the portions of watersheds (Fig. 9)
located at higher elevations above waterbodies.
Watershed divides are usually located beyond
floodplains in uplands such as foothills, hills and
mountains. Uplands are the highest part of the
landscape and where water usually drains downhill
into valleys, floodplains and waterbodies.

Valleys are elongated lowlands between ranges of
mountains, hills or other uplands that often contain
floodplains, wetlands, riparian areas, streams and

lakes.




Terrace

Channel
at bankfull

Floodplain

Terrace

Fig. 10. Riparian ecosystem

cross section

(Image courtesy of University

of Arkansas Division of Agriculture)

Floodplains are the areas of land that surround streams
and rivers and are prone to flooding. There are three
types of flooding: riverine, flash and drainage. After
big or intense precipitation events, water draining
into streams may be more than a stream channel
can contain. At this point, water leaves the bankfull
stream channel and spills out onto the floodplain
where it can spread out, slow down and soak into
the soil or flow back into the waterway. Flooding is

a natural and inevitable occurrence. Rivers, lakes and
other waterbodies have always overflowed their banks
periodically to inundate nearby land. A healthy stream
and floodplain system increases groundwater recharge
and ensures that this valuable underground water, often
destined for agriculture and human consumption, will
be both abundant and of high quality. The presence
of natural floodplains helps to remove sediment
from runoff water and reduces in-stream pressure on
streambanks, which can in turn reduce streambank
erosion. Undeveloped floodplains provide diverse
wildlife habitat for aquatic and terrestrial species.

Riparian areas are the places where the water meets
the land. The word riparian literally means “of or
belonging to the river bank.” Riparian areas naturally
occur as non-cultivated areas of vegetation next to all

Riparian Ecosystem Cross Section
Steep to Gentle Terrain

Fig. 11. lllustration of riparian buffer (Image courtesy of
University of Arkansas System Division of Agriculture)

water bodies and extend out into the floodplain of a
particular body of water. Riparian areas physically
separate a body of water from an upland habitat (Fig. 10).
This area can include wetlands that are frequently
covered with water and contain plants and animals
adapted to living in those conditions. Riparian areas
serve several functions such as:
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*  Stabilizing streambanks: Roots of plants
hold soil in place, and leaves and stems
provide friction and cover which decreases
water velocity of runoff and floods and
prevents erosion (Fig. 11).

. Pollutant filtration: Plants trap sediment,
nutrients, trash and other pollutants,
which prevents them from making their
way into waterbodies.

*  Temperature regulation: Plants provide
shade to water, which decreases water
temperature and increases the capacity of
water to contain oxygen.

*  Habitat: Plants provide food sources,
shelter and reproductive substrate.

*  Flood mitigation: Plants slow downstream
water movement, while the wetlands and

the ﬂoodplains allow places for water to Fig.13. lllustration of headwaters, confluence, stream order
pond, slow down, spread out, soak in and and other watershed components (Image courtesy of Arkansas
be absorbed by plants Department of Environmental Quality)

Stream order is the relative size, position, or rank
of a stream channel segment in a drainage network.
First-order streams have no tributaries, but are
tributaries to larger, higher order streams.

When using stream order to classify a stream, the
sizes range from a first order stream arising in the
fold of a hillside all the way to the a twelfth-order
stream such as the Amazon. A first-order stream is
the smallest of the world’s streams and consists of
small tributaries. These are the streams that flow
into and “feed” larger streams (Fig. 13) but do not
normally have any water flowing into them. In
addition, first - and second-order streams generally
form on steep slopes and flow quickly until they
slow down and meet the next order waterway.

Fig. 12. lllustration of plant roots providing streambank stability . .
(Image courtesy of University of Arkansas System Division of Agricuiture)  First- through third-order streams often are

headwater streams and constitute any waterways in
As all watersheds are a little different, so are the many ~ the upper reaches of the watershed. It is estimated
streams within them that drain the water away from the  that over 80 percent of the world’s waterways are
uplands and down into the river valleys. One distinct ~ these first- through third- order, or headwater,
difference between different streams is their order. streams.
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Fig. 14. Longitudinal, cross-sectional and plan views of major
stream types (Image courtesy of Wildland Hydrology)

Going up in size and strength, streams classified

as fourth- through sixth-order are medium

streams, while larger streams (up to 12th order)

are considered rivers. For example, to compare the
relative size of these different streams, the Ohio River
in the United States is an eighth- order stream while
the Mississippi River is a tenth-order stream. The
world’s largest river, the Amazon in South America,
is considered a twelfth-order stream

There are three basic categories of streams based on
the duration of water flow in the stream, channel
definition and connectivity to groundwater.

*  Ephemeral streams are streams that are
dry most of the year, but in general will
have flow for less than 30 days a year.
Ephemeral streams flow only in immediate
response to intense precipitation events.

*  Intermittent streams are those that
generally flow for 30 days or more a
year. These streams are often referred
to as seasonal streams as they usually
flow in fall, winter or spring when the
groundwater table is more likely raised.

KEY POINTS TO REMEMBER:

m A watershed is an area of land that water flows
across or under as it drains to a body of water.

Watersheds are everywhere!
Watersheds are used for many different purposes.

Watersheds are a critical component of the water
cycle, which is an endless process that cycles
water and distributes it across the earth.

Watersheds have hydrological and ecological functions.

Watersheds have natural features that help them
perform these hydrological and ecological functions.

*  Perennial streams usually flow throughout the
entire year and are connected by riffles.
Sometimes the flow of these streams
will not be visible and pools will not be
connected by riffles. Instead the pools will
endure from groundwater inflow, aquatic
communities will persist and the water
that can’t be seen in-between pools may be
moving below the streambed. The flow of
water into and in these systems is greatly
affected by the features of the watershed
such as topography, vegetative density,
land use, soils, geologic formations and
climate.

These three main stream types can also be further
subdivided (Fig. 13) into types based on their location
in uplands and valleys (Fig. 14), their streambed
composition and flow patterns (sometimes referred to as
pattern, profile and dimension). Even though streams
can be subdivided into different types, they all have
similar characteristics such as runs, riffles, glides and
pools. Additionally, all streams naturally meander and
have point bars and thalwegs.

All features of the natural watershed have developed
over time and perform necessary functions in relation to
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Fig. 15. Delineation of stream type by geographic
location (Image courtesy of Wildland Hydrology)

water catchment, storage and release. Additionally, the
natural features of watersheds provide wildlife habitat and
allow room for necessary biogeochemical reactions to
take place. All parts of the watershed are important and,
much like with anything else, a change in one area will
likely result in an equal and opposite change somewhere
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Water Quality

The previous chapter presented the concepts of
natural watershed functions and features. This
chapter will address how water quality within a
watershed is related to the natural and human made
features and functions of the watershed as well as
specific water quality laws and policies in Arkansas.

What Is Water Quality?

The term “water quality” describes a broad spectrum
of items related to how we identify water concerns
and how we collectively address them. The U.S. EPA
Clean Water Act requires states to establish water
quality standards and they must be comprised of
three components: designated uses, water quality
criteria, and an anti-degradation policy. Thus, the
term “water quality” can be confusing and mean
different things to different people. The U.S. EPA
defines water quality as, “t