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Introduction to the Alabama Water Watch
Reservoir Series

Alabamahasfew natural lakes, but from the 1920sto the 1960s, about 40 largereservoirs
were constructed on several mgor riversthroughout the state. These “man-made lakes’ were
primarily created for hydroel ectric power, navigation, flood control andirrigation. Over theyears,
they a so have becomeincreasingly important for |akefront real estate, drinking water sourcesand
recreation pointsfor fishing, boating and other water sports. Because of their high economic, socia
and ecological value, Alabama’ sreservoirs have been extensively studied by power companies,
governmenta agencies, universtiesand others. Too often, however, thisimportant informationremains
intechnical reportsthat are not easily understandabl e or accessibleto the general public and key
decisonmakers.

Since 1993, many citizen groups have been voluntarily collecting water quality dataon
reservoirsaspart of the AlabamaWeater Watch (AWW) program. Most of thesegroupsare established
lakeassociationsor “Home Owner, Boat Owner” organizations(HOBOSs) which havestrong interests
inthesafety and quality of “their [ake’. Thepurposeof thisreport seriesisto present asummary of
lake conditionsand trendsthat have been found by AWW groups, along with identification of key
issuesthat will lead to further discussion and action. Whenever possible, thecitizeninformationis
supplemented and compared with professional datato giveamore complete picture of lake quality.

Thesereportsareintended for policy makers, educatorsand al citizenswho are concerned
about our lakes. You areinvited to read, ponder and comment on thisinformation. Better yet,
becomean AWW water qudity monitor and joinagrowing group of dedicated citizenswho volunteer
thousands of hoursper year tolearn about and protect our magnificent |akes!
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Lewis Smith Lake...A Jewel of Alabama

® Thelakeislocatedinnorth Alabamain Cullman,
Winston and Walker Counties, with thewatershed
alsoin partsof Lawrence and Franklin Counties
(note: awatershed isthetotal land areawhich
drainsto acommon point, such asalake, alarger
river or the ocean).

“Even in the man-made bodies of
water like Smith Lake, there is
something special that takes
place when nature has time to

erase its previous canvas and
paint a new picture.”

Lewis Smith Lake is located in the headwaters
of the Black Warrior River watershed.

® Thelakeisthedeepestinthedtate, created by a300-foot, earthen dam that was completed in September
1961 after four years of construction. It has a surface areaof 21,200 acres, awatershed of over 900
sguare milesand morethan 500 milesof shoreline.

® Thelakeanditstributariesarepart of the Black Warrior River watershed whichis, inturn, part of the
greater Mobile River Basin. Thewater of Smith Lake eventually flowsto the Gulf of Mexico through
MobileBay.
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® The lake is home to the
world’'s largest night bass
fishing tournament andthe Red
Cross Spring Bass Classic.
Severa worldrecordsareheld
by Smith Lake anglers,
including the youth world
record striped bass set in the
spring of 1998.



What Do Volunteers Do?
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AWW water quality sampling sites on Smith Lake

® Citizenvolunteersattend oneor more AlabamaWater Watch workshopsto become certified monitors
of water quality. Intheworkshops, participantslearn s mpletechniquesfor measuring variouschemical,
physical and biological characteristics of water, such as dissol ved oxygen and bacterial concentrations
(Deutsch et dl. 19984). All monitorsattend an annua refresher courseto maintain good sampling technique
and replenishthelr test kitswith fresh reagents.

® Twocitizen groups, the Smith Lake Environmental Preservation Committee (SLEFC) and the Smith
LakeCivic Association (SLCA), arethe primary lake monitors. Student groups have also tested Smith
Lakeaspart of the Hanceville High School Envirothon Team.

® Thereareabout ten certified monitorson thelakewho have sampled one or more sitesabout once per
month for almost threeyears. Twenty-ninelake and tributary sites have been monitored since 1996, and
information from morethan 250 samples has been submitted to AWW for entry into the statewide water
quality database.

® Thevolunteer monitorshelpthe AWW program keep accuratewater data, and present theinformation
towatershed resdents, regulatory agencies, policy makersand other interested citizens. Thecitizendata
hasbecome one of the most important sources of water quality information on LewisSmith Lake.



Community/School Hews
Groups keeping eye on area lake
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In addition to water quality sampling, several of the AWW monitors on Smith Lake are active in lake
clean-up efforts and in organizing public meetings for greater awareness of lake issues.
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Site 10010002 - Smith Lake below mouth of Dismal Creek
Citizen Monitor: Jim Beason (SLCA)

After several months of monitoring a
particular site, avaluablerecord of water
quality trendsisestablished.

Datafrom thissite on the western side of
thelake (seemap below) indicated that in
1997-98, the surface water temperature
fluctuated from about 10 C (50 F) inthe
winter, to about 30 C (86 F) inthesummer.

Dissolved Oxygen (ppm)

Dissolved oxygen (DO) concentrations
varied from about 8-12 ppm (parts per
million) inthewinter to about 6 ppminthe
summer. Such seasona changesinDO are
typicd; thesolubility of oxygeninwater is JEMAMI L ASOND
inversaly related to temperature.
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DO concentrations at this site are
consi stently above 5 ppm (dashed lineon W

graph), whichistheminimumdlowaolefor 2t---——-—--------"--"----------- - -
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Sources. Deutsch et al. 1998b, 1999

Secchi disk visibility isameasure of water
R-“‘f;.?w —_— = i ? clarity, determined by loweringasmal disk
intothewater until it disgppearstothenaked
eye. Visibility decreaseswhen thewater
becomesmoreturbid because of increases
in suspended soils or in “blooms” of
microscopic plantscalled dgee.

ik e Creak

x Secchi disk vighility at thisstewasusualy

- around 3 m (about 9 feet), whichindicates
E good water clarity.




Site 10011001 - Smith Lake at Berry Dock on Simpson Creek
Citizen Monitor: Debbie Berry (SLEPC)

Datafromthissite onthe eastern sideof the
lake (see map below) indicated that surface
water temperatureswerevery similar tothe
western site in both annual ranges and

pattern.

Seasonal changesin oxygen concentrations
weredsogenerdly Smilar tothewesternsite,
with DOshigher inthewinter and lower in
the summer. Oxygen concentrationswere
dightly lower at the eastern site, and more
often approached the minimum required to
maintainthe*FishandWildlife’ dassfication.

A notabledifferenceinwater clarity occurred
between thetwo sites. Thissite had much
lessclarity thanthewestern site, with Secchi
disk readings ranging from lessthan 1 m
(about 2-3 feet) to 2 m (about 6 feet).

A 2-meter Secchi disk reading (dashed line
on graph) is generally thought to be the
minimum that an unpolluted lake should have.
Low Secchi disk readingsat thissite suggest
that the water has excess amounts of
suspended soils, algae, or both.
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Thiswater quality information revealsthe
importance of sampling severa sitesona
lake. Water qudity often variesfrom place
to place because of natural factors or
pollution. Gathering datafrom many sites
leadsto abetter |ake assessment and better

lakemanagement.
Y~
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Smith Lake water quality data collected from 1995-9& by Auburn University, ADEM and AWW
monitors near Ryan, Rock and Duncan Creeks. A bar represents the average reading (April through
October) of a parameter, and the vertical line at the top of a bar represents the range of readinge.
About 15-20 samples of each parameter were compared per lake site.

Itisimportant to comparethe citizen dataof AWW volunteerswith research dataof universitiesand
governmenta agenciesinorder totestitsreliability. ThepH readingsareameasureof how acidicor basic
thewater is, and samplesfromal testing groupswerevery smilar. ThepH at al threestesaveraged about
7 (neutrd), with mildly acidic readings (dightly lessthan 7) occasiondly taken by dl groupsat the Duncan
Creek site.

Alkdinity readingsindicate how well thelakeisbuffered against changesin acidity. Overal, dkalinity
ranged from about 5to 30 mg/L (all stesand groups). These measurementsall indicatetherelatively low
buffering capacity of thelake. Secchi disk visibilitiesaveraged about 3-4 m at all sites, and ranges of
readingsoverlapped among sampling groups, indicating agenerd smilarity. Dissolved oxygen (DO) reedings
averaged about 7-9 ppm, with occasional, low DO concentrations (5 ppm) detected by AWW monitors
near Duncan Creek (AU and ADEM DOsmeasured at fivefeet; AWW DOs measured on surface).

Overdl, citizen datacompared favorably with research data, underscoringitsreliability for useby lake
managersand regulatory agencies.



What Does the Information Mean?

® AWW citizen volunteer dataconfirmsthegenera impression that Smith Lakeisclean.

® (Citizeninformation asoindicatesthat thelake
isbeing polluted at certain creek inflows, and that
thereareoccasond, largevariationsinlakequality
among sites. Monitors have detected lake and
tributary surface DOs at or below 5 ppm more
than 30 times.

® Besidesthedatacollected with test kitsby
certified monitors, citizenshave madeimportant,
qualitative observations, such asfish“gulping” for
air at the lake surface (indicating low oxygen
levels), occasiond fish killsin someembayments,

“Our livelihood, home and business are
located just below Smith Lake dam on
Alabama’s only cold water trout
fishery. The water of Smith Lake, and
everything in it, flows through our

property, and the health of the lake is
one of the most important factors in
our lives.”

and highturbiditiesfromgreen“scums’ (algal blooms) and eroding soils.

® Public concernfor thefuture of thelakeisgrowing, and citizens have shown an eagernessto learn

about laketrends.

A group of about &0 concerned citizens met to learn about and
discuss the water quality of Smith Lake in August 1998.



How Does Lewis Smith Lake Compare to
Other Lakes?

TROPHIC RANKING OF ALABARMA
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® Lakesarecommonly rated and compared accordingtotheir “trophic state.” Thisisrelatedtoalgal
densities stimulated by the amount of nutrients (especially phosphorus) received from the watershed.
“Oligotrophic’ lakeshavelow level sof nutrients, “mesotrophic” lakeshavemoderatelevels, and“ eutrophic”
lakeshavehighlevels(AFA 1998).

® [tisgeneraly believed that concentrations of an aquatic plant pigment, called “chlorophyll a,” isthe
best parameter to usefor calculating the Trophic State Index (TSI). When TSIsareabove 50 (eutrophic),
thisusualy meansthat alakeisbecoming polluted by too many fertilizersand other nutrients.

® Phytoplankton biomassof Smith Lake morethan doubled from 1986 to 1995, and primary productivity
alsoincreased significantly (Bayneet a. 1998). Thistrendinformation suggeststhat thelakeisreceiving
excessamounts of phosphorus and nitrogen. Sourcesmay include boat and household sewage, animal
manureand lawnfertilizers.

© AnAuburnUniversity study indicated that in 1989, Smith Lakewas" mesotrophic.” By comparison,
lakesinthe TallapoosaRiver watershed (e.g., Martin, Harris, Thurlow and Yates) had generally lower
TSs than Smith Lake, and lakesin the CoosaRiver watershed (e.g., Jordan, Weiss, Logan Martin, Nedly
Henry, Lay and Mitchell) had generally higher TSIs(seegraph above).
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What Are the Water Quality Trends of
Lewis Smith Lake?

® From 1986101989, Smith Lake's TSl increased by morethan 30%, from about 33to 44 (seegraph
below). From 198910 1998, the TSI of thelake hasincreased dowly, and isapproaching a* eutrophic’
condition. Eutrophiclakesoften havelargefluctuationsin plankton blooms, dissolved oxygen concentrations
and other water quality parameters. This, inturn, stressesfishand canleadtofishkills.

® Chlorophyll aconcentrationsand algal growth potential have been at eutrophiclevelsinthelake
embayments of Crooked and Rock Creeks (see map on page 3). Thesetwo creeks haverecently been
classifiedby ADEM as“impaired”, and they have been placed onthe“303(d) list”, indicating that their
quality isbelow what it should befor “ Fishand Wildlife’.

® Bothresearch dataand AWW dataindicate that Smith Lakeisgenerally clean, but may become
polluted because of thethings people aredoinginthewatershed. Itisvery important that the public and
policy makersare aware of thesetrends, and that they collectively work toward protecting Smith Lake
fromfurther degradation.

® Thereisnosuchthingasasingletrophic statethatis”optimal” for al lakes. Ideally, eachlake should
be managed according to the objectivesof all stakeholders, including watershed residentsand governmenta

agencies.
SMITH LAKE TROPHIC STATE INDEX*
1986-1998 m‘q
Sources: Bayne et al. 1987, 1989, 1998; ADEM 1999 -
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*For year-to-year comparisons, all chlorophyl a values were standardized with analytical methods used prior to 1990.
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Color infrared, Landsat Satellite photo of July 1995. The red areas indicate forest cover, pink
indicates pastures and lawns, turquoise indicates cleared land (bare solil, asphalt, etc.), and black
indicates Smith Lake. The white line marks the border of the Smith Lake watershed. Numbers on
the map correspond to general locations of watershed issues at stake. The image was enhanced
by Sandra Holm, AU Fisheries Department.

Urban/Suburban
, TheSmithLakewatershed hasmany land uses
Agriculture that affect the lake, including agriculture,
Forest mining and ever increasing development. It
o Yy isimportant that |aketrends be monitored for
Mining early detection of pollution problems.

Lakefront Development

o N -
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What Are Some Key Water Quality lssues
at Stake?

1. Urban/Suburban

® stormwater runoff (oils, litter, etc.) from streetsand parking lots
® municipad andindustria wastewater effluentsinto streams
® disposd of industrial and householdtoxic chemicals

2. Agriculture

® excessfertilizersand bacteriafrom anima wastes
® runoff of pesticidesand other chemicalsfrom cropland and pastures
® g0il eroson causing stream and laketurbidity and sedimentation

2. Forestry

® forestsasimportant land cover for stabilizing rainfall runoff
® forest cutting practicesand soil erosion
® Sipsey Wildernessand biodiversity conservationinthewatershed

4. Mining
® goil erosion, turbidity and lake sedimentation
® acidicwater from activeor abandoned mines
® toxicmeta runoff and lakepollution

5. Lakefront Development

® nutrient and bacteria pollution from septic systemsand boat sewage
® erosonand sedimentation from construction Sites

® |awnand gardenfertilizer runoff

o

litter
Vs
What will be the long-term
effect of our land and water
use decisions?
Debbie Berry, President
Smith Lake Environmental
g Preservation Committee
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Why |s Yolunteer Monitoring Important?

Several lake residents want to be personally “We don’t have the manpower to keep
involved with lake monitoring and protection, to a constant watch on all the bodies of
determinelakequality near their homesor favorite water in the state. Alabama Water
swimming and fishing sites, and be apart of lake Watch citizen monitors are our eyes
and watershed devel opment decisions. and ears.”

Advantages of local,
citizen-based water
monitoring:

® |argenumber of sampling Sites

® samplingfrequency and
congstency

® “eyesandears’ forlake
changesand polluters

® fast responsetimeto detect
and measure polluted runoff

® |oca awarenessand public
outreach

® neighbor to neighbor
persuasion of polluters

An ADEM map (Sisk 1998) which features AWW sites © importantsupplementto
(red dots) as part of an overall plan for the Smith Lake agency andresearchsiudies
watershed. This is one of the first examples of ADEM
using AWW citizen data in their efforts to manage lakes,
restore 203(d) listed streams, and determine standards
for total maximum daily pollution loads (TMDLs) of Rock
and Crooked Creeke.

® science-based, citizen-involved
actionplans
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For further information...

Smith Lake Environmental Preservation Committee:
Debbie Berry, Water Quality Coordinator; 860 Alford Ave., Hoover, AL 35226
Phone: (205) 823-0015; Email: debcberry@aol.com

Smith Lake Civic Association:
Jim Sanders, President; 1079 Sheltered Cove Road, Jasper, AL 35504
Phone: (205) 221-7446

Alabama Chapter of Trout Unlimited:
Johnand Elizabeth Eisenbarth; Riverside Ouitfittersand Fly Shop,
17027 AlabamaHwy 69 N, Jasper, AL 35504
Phone: (256) 287-0050; Email: 1flyfish@bellsouth.net

Alabama Water Watch

Alabama Water Watch is a citizen volunteer water quality monitoring program
centered at Auburn University that provides training, data management, information
exchange and other means of support for the public to become personally involved
in water issues. The AWW Association is a nonprofit affiliation of water monitoring
groups, and other interested citizens, that promotes the AWW program and
advocates better water quality and water policy in Alabama.

Association:

Program: &s
AlabamaWater Watch / \ I%k? AlabamaWater Watch

Department of Fisheries Association

203 SwingleHdll L 860 Alford Avenue

AuburnUniversity, AL 36849 Hoover, AL 35226

Toll Free: 1-888-844-4785

Fax: (334) 844-9208 ExecutiveDirector: Allison Newd | (arnawwa@aol.com)
Email: awnw@acesag.auburn.edu President: Dan Murchison (danmurch@aol.com)

Website: www.auburn.edu/aww

Program Manager: Dr. Bill Deutsch

DataQuality Coordinator: Allison Busby ,3
Monitor Coordinator: Wendi Winter L
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