PROFESSIONAL DEVELOPMENT SERIES

BEAVER LAKE IN OUR BACKYARD
THE WATERSHED & DRINKING WATER TREATMENT
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http://www.starfishnw.org/

ARTH’S WATERS

http://www.ge-energy.com/content/multimedia/_files/photos/Water2_Spotlight.jpg



Water covers 70% of Earth’s Surface

http://photojournal.jpl.nasa.gov/jpeg/PIA00728.jpg






All of Earth’s Water
Diameter: 860 mi = 1384 km
Distance: SL City-Topeka
Volume:
332,500,000 mi3 or
1,386,000,000 km?3

Would cover contiguous U.S.

to depth of 107 miles or 145
km.

WATER ON EARTH

Earth’s Liquid Fresh Water
Diameter: 169.5 mi = 272.8 km
Volume:

2,551,100 mi3 or
10,633,450 km?3
99% is Ground Water

Lake/River Water
Diameter: 34.9 mi = 56.2 km
Volume:

22,339 mid or
93,113 km?3

Atmospheric Water
Volume:
3,100 mi3 or
12,900 km3

DETY
Evaporation/Transpir
ation
Volume:

280 mi3 or
1,170 km3

Glacial & Polar Ice
Volume:
7,000,000 mi3 or
29,200,000 km3
Sea level would rise 230 ft =
70 m if all melted.

http://ga.water.usgs.gov/edu/2010/gallery/global-water-volume.html

http://ga.water.usgs.gov/edu/earthhowmuch.html



All water on Earth

DISTRIBUTION OF EARTH’S WATERS

[ Unusable 99% -

)

Water usable by humans 1%

Groundwater 98%

http://ga.water.usgs.gov/edu/earthwherewater.html



One estimate of global water distribution:

Water source Water volume, in cubic Water volume, in cubic Percent of fresh  Percent of total
miles kilometers water water

Dceans, Seas, & Bays 321,000,000 1,338,000,000

Ice caps, Glaciers, & 5,773,000 24,064,000
Permanent Snow

6.5
1.74

Groundwater 5,614,000 23,400,000
Frash 2,526,000 10,530,000
Saline 3,088,000 12,870,000

Soil Moisture 3,959 16,500
Ground Ice % Permafrost 71,970 300,000

1.7
0.76
0.94
0,001
0,022
0.013
0.007
0,006
0,001
0.0003
0.0o002
0.0001
100

Lakes 42,320 176,400
Fresh 21,830 q1,000
Saline 20,490 25,400

Atmosphere 3,095 12,900

Swamp \Water 2,752 11,470

Rivers 509 2,120

Biologizal Water 269 1,120

Total 432,500,000 1,386,000,000 -

Source: Gleick, P, H., 1996: \Water resources, In Encyclopedia of Climate and Weather, ed. by 5. H. Schneider, Ox=ford University Press,
Mew York, vol, 2, pp.817-823.

http://ga.water.usgs.gov/edu/earthwherewater.html







CATCHMENT / DRAINAGE BASIN / WATERSHED

A watershed is an "area of land that drains water, sediment, and dissolved materials to a
common outlet at some point along a stream channel”
(Dunne and Leopold 1978).

Source: http://www.epa.gov/owow/watershed/wacademy/acad2000/stream/stream11.html



PRECIPITATION ON & FLOW IN A WATERSHED

Source: http://www.bwdh2o.org/index.php?fuseaction=p0007.&mod=42



WATERSHED SIZES & SHAPES

Where in the World is BLWS?



3 MAJOR FACTORS
THAT AFFECT
WATERSHED & STREAM
DEVELOPMENT ARE:

1. GEOLOGY/GEOMORPHOLOGY
2. CLIMATE / WATER CYCLE
3. SLOPE

SOILS & VEGETATION ARE ALSO SIGNIFICANT CONTROLLING
FACTORS IN THE DEVELOPMENT OF WATERSHED & STREAM
CHARACTERISTICS.



GEOLOGY & DRAINAGE PATTERNS

RADIAL DRAINAGE
is created by surface flow off a raised circular Volcanic or rounded
Plutonic landform
Example: Mt. Shasta in California

DENDRITIC DRAINAGE, THE MOST COMMON TYPE,
results from the flow of water over Flat-Lying Rock Units
Example: Ozark Region Springfield Plateau

RECTANGULAR DRAINAGE TRELLIS DRAINAGE
forms on rock units with perpendicular fracture planes. develops on Folded/Faulted Rock Units
Example: Canadian Shield Example: Appalachian Mountains Virginia & Pennsylvania

Source: http://blank005.tripod.com/geology/runningwater.html



CLIMATE: THE TYPE OF WEATHER THAT IS
CHARACTERISTIC OF A REGION

DESERTS: Rainfall Negligible

Arid: <0-10 centimeters = <0-4 inches per year
Semi-Arid: <10-30 centimeters = <4-12 inches

Source: Source:
www.weaselinthebarley.com/scenic_wal www.airphotona.com/image.asp?imag
Ipapers/desert.htm eid=1742

GRASSLANDS: Rainfall Minimal

Temperate: <25-75 centimeters = <10-30 inches per year
Tropical: <64-150 centimeters = <25-60 inches per year

http://www.americansouthwest.net/
wyoming/yellowstone/pelican-
grasslands.html

http://www.kidcyber.com.au/topics/
biomegrass.htm

WOODLANDS: Rainfall Moderate

<75-150 centimeters = <30-60 inches per year

Source: Source:
http://www.geograph.org.uk/photo
/2427529

RAINFORESTS: Rainfall Maximum

<175-200 centimeters = <69-79 inches per year

Source:
http://burnsl.wikispaces.com/S
outheast+Asian+Rainforest

Source:
http://photos.igougo.com/pictures
-photos-p211084-rain_forest.html



DRAINAGE BASINS & STREAMS

Over many years, streams develop their patterns
and characteristics of transporting water and
sediment from upland areas, through floodplains,
and on to larger streams and rivers, and eventually,

oceans.
http://www.il.nrcs.usda.gov/news/publications/factsheets/
FS_StreamDynamics.html

MODERATE SLOPE
LOW to NO SLOPE

(b) Longitudinal profile along main stream



DYNAMIC EQUILIBRIUM

For hundreds of years, where climatic conditions stabilized, only minor changes were made to the
landscape, and stream systems developed a balance of size and shape capable of carrying the water
and sediment generated within each watershed.

http://throughthesandglass.typepad.com/through_the_sandglass/2009/08/index.html

http://forecaster.deltares.nl/index.php?title=

Widen_water_courses http://littlerock.about.com/od/outdoorrecreation/ig/Cossatot-River- _ _
State-Park/Cossatot-River-State-Park.-2gT.htm http://www.ouraaa.com/traveler/images/mag0105/ST16A.jpg

This balance is known as a state of DYNAMIC EQUILIBRIUM in which stream channels, in a stable
climatological setting, continue to shift and change slowly while maintaining their overall shape and
size.



MAJOR NORTH AMERICAN DRAINAGE BASINS

Source: http://www.sci.uidaho.edu/scripter/geog100/lect/11-rivers/11-rivers.htm



Natural Drainage Patterns
Shape of the stream systems draining a particular region

Source: http://geophysics.ou.edu/geol1114/notes/running_water/running_water.html



THE WHITE RIVER IS A SUB-
WATERSHED OF THE
MISSISSIPPI RIVER
DRAINAGE BASIN

THE BEAVER LAKE
WATERSHED IS A SUB-
WATERSHED OF THE WHITE
RIVER.

Source:
http://mww.bwdh2o0.org/files/45/2010_FINAL_Beav
er_Lake_ Watershed Report.pdf



THE BEAVER LAKE
WATERSHED IS AN AREA OF
LAND THAT COLLECTS AND
DRAINS PRECIPITATION INTO
BEAVER LAKE.

THE BEAVER LAKE
WATERSHED INCLUDES THE
WATERSHEDS OF 7 MAJOR
STREAMS:

1) White River Headwaters

2) West Fork of the White
River

3) Middle Fork of the White
River

4) White River/Lake Sequoyah

5) Richland Creek

6) War Eagle Creek

7) Beaver Lake/White River

Source:
http://mww.bwdh2o0.org/files/45/2010_FINAL_Beav
er_Lake_ Watershed Report.pdf



WATERSHED SIZES & SHAPES
“POOL” VISUALIZATION
ACTIVITY

Anticipation Activity
Watershed Delineation Exercise
(Topo Map Sets provided on next 4 pages)

BLWS Map & Passport
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green dot (mouth of stream = lowest elevation in watershed)






The Beaver Lake Watershed encompasses
over 766,026 acres or 1200 square miles.

It is a sub-watershed of the White River
Watershed which is a sub-watershed of
the Mississippi River Watershed.



BEAVER LAKE AND BEAVER WATER DISTRICT ORIGINS:

Nearly 50 years ago, visionary community leaders got together to discuss the need for a
long-term supply of clean, safe water for Northwest Arkansas. With an eye to the future
and conventional understanding that a large lake was the best source of water, these
citizens worked to establish Beaver Lake Reservoir.



Congress authorized the construction of Beaver Dam in 1954. Construction was delayed
until the passage of the the Water Supply Act in 1958.
BWD was established by circuit court order
on August 27, 1959.



BWD intake construction
began on the White River in
1960

www.bwdh2o.org
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Source: http://www.worldatlas.com/webimage/countrys/namerica/usstates/uslandfm.htm



Source:
http://www.bwdh2o0.org/files/45/2010_FINAL Beaver_ Lake Watershed Report.pdf

THE WHITE RIVER AND
BEAVER LAKE
WATERSHEDS ARE PART
OF THE OZARK PLATEAU
PROVINCE

For more information on Characteristic
Features of the Ozark/Springfield/Boston
Plateaus, go to:
http://www.encyclopediaofarkansas.net
/encyclopedia/entry-
detail.aspx?entrylD=440



_-Holiday Island

The DENDRITIC drainage pattern
is characteristic of the Ozark
Plateau Province and
the Beaver Lake Watershed.

Highfill

Winslow
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WATER FLOW FROM THE SURFACE TO BELOW GROUND IN A WATERSHED WITH
LIMESTONE “KARST” TOPOGRAPHY SUCH AS IS FOUND IN THE BEAVER LAKE WATERSHED

Source: http://www.bwdh2o0.org/index.php?fuseaction=p0007.&mod=42



HUMAN ACTIVITIES DRAMATICALLY AFFECT THE WATER CYCLE, IMPACT THE LANDSCAPE,
and ALTER DRAINAGE PATTERNS

PLOWING CLEAR CUTTING FORESTS PAVING

http://kids.britannica.com/comptons/art-56029/An-aerial-view-of-

farmland-in-Minnesota-shows-the-unique http://fightingfazz.blogspot.com/ http://www.visualphotos.com/image/2x3869618/aerial v

iew_of_cars_parked_in_a_parking_lot

CHANNELIZATION DEVELOPMENT MINING

http://esl-radmila.blogspot.com/2010/10/mountain-top-removals-

http://paulin8.blogspot.com/2011/06/sprawl-repair- in-west-virginia.html

http://www.portadam.com/cp-projects/channelization/ manual.html

The landscape has been altered dramatically by human activity since the beginning of European settlement over 200 years ago. These
alterations are causing our stream systems to change dramatically in an attempt to restore equilibrium.

http://www.il.nrcs.usda.gov/news/publications/factsheets/FS_StreamDynamics.html



LAND USE MODULES
POTENTIAL POLLUTION SOURCES?

HOW LAND USE AFFECTS WATER CYCLE,
WATERSHED, WATER QUALITY?



POLLUTION: Point Source vs. Non-Point Source

http://epg.modot.org/files/thumb/7/7f/127 good_steward_point_source.jpg/590px-127 _good_steward_point_source.jpg



POINT SOURCE

http://www.occupyforanimals.org/uploads/7
/7/3/5/7735203/_1332328.jpg?633

http://www.watershedmedia.org/blog/uploa
ded_images/313_pink_run_off-763196.jpg

MAYFLOWER, AR
http://blog.shaleshockmedia.org/wp-
content/uploads/2013/04/fo2.jpg

FT. SMITH, AR
http://www.thecitywire.com/sites/default/file
s/node_files/05-
13/Michael%20Tilley/whrtcwlogo.jpg

NON-POINT SOURCE

http://web.uri.edu/riss/files/
DogPoop.jpg

Gulf of Mexico Dead
Zone

http://science.nasa.gov/media/
medialibrary/2010/03/31/Louisi
ana_delta.jpg

Sediment in Beaver Lake






2012 Isaac Prompts Flash Flood Watch for Arkansas (katv.com) April 25, 2011 Flash Flood (ulocal.4029tv.com)

April 25, 2011 Fvl/College Ave. (nwaonline.com)
(ulocal.4029tv.com)



Kansas Water Office Photo (kwo.org) Watershed Conservation Photo (watershedconservation.org)

EROSION

Austin, TX Photo (crwr.utexas.edu)



LOW IMPACT DEVELPOMENT
FEATURES & METHODS

LID TREATS RAIN WATER AS A
RESOURCE
NOT A WASTE PRODUCT

SLOW - SPREAD - SOAK



LID @ BWD
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RIPARIAN BUFFER ZONES (aftaweb.org)

Riparian Zone/Streambank Stabilization/Restoration

WATERSHED CONSERVATION RESOURCE CENTER

www.watershedconservation.org

OZARKS WATER WATCH NEWSLETTER June 11, 2012
Vol VI Issue 24
WHITE RIVER BANK STABILIZATION PROJECT SPRING 2012

http://archive.constantcontact.com/fs075/1102224436468/archive/11101910
50621.html



WATERSHED BOARD GAME

DRINKING WATER TREATMENT
PROCESS



http://upload.wikimedia.org/wikipedia/commons/0/0e/Nasa_earth.jpg



commons.wikimedia.org



http://www.wef.org/uploadedimages/Home_Page Elements/Flash/images/Awareness.jpg
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