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Introduction to the Alabama Water Watch
Reservoir Series
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Alabamahasfew natural lakes, but from the 1920sto the 1960s, about 40 largereservoirs
were constructed on several major 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, social
and ecological value, Alabama sreservoirs have been extensively studied by power companies,
governmenta agencies, universtiesand others. Too often, however, thisimportant informationremans
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 quaity of “their lake’. Thepurposeof thisreport seriesisto present asummary of
lake conditionsand trendsthat have been found by AWW groups, a ong with identification of key
issuesthat will lead to further discussion and action. Whenever possible, thecitizeninformationis
supplemented and compared with professiona 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 lakes!
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Volume 2 Lake Martin
Volume 3 Weiss Lake
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Cover photos: Top: Students conducting a stream bioassessment of the Little River using aquatic invertebrates, as
part of a course entitled "Coosa River Basin: Past, Present and Future”, co-sponsored by the Coosa River Basin
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Weiss Lake...Facts and Figures

® Weiss Lake is located in Cherokee and 'I|r-'
DeKalb Counties of northeast Alabama and r
Floyd County, Georgia. Thelake'swatershed ".""-!' 3 .,.-i :- ._"'_:: :
extendsthrough much of northwest Georgiaand ol :- 4 - dl

into Tennessee (note: awatershed isthetota land Weiss Lake __,r

areawhich drainsto acommon point, suchasa |i F -Fr

lake, alarger river or theocean.)

“Cherokee County depends heavily on

cm e D B i
Weiss Lake. Fishing and related cwomy
businesses represent 407% of the ) Famps
income of the county.” i e
i
- K [

® TheWeissLakedamwascompletedin 1961
andis92feet high. Thelakeisoneof theshalowest
in the state and has a retention time of only Weiss Lake is in the Coosa River watershed
18 days. It hasasurfaceareaof 30,200 acresand about 450 miles of shoreline.

® WeissLakeisnoted for itsexcellent fishing and isknown asthe " Crappie Capital of theWorld". A
black crappie, Pomoxisnigromaculatus, is pictured on thelower right of the cover page and throughout
thisreport.

© Thelakeanditstributariesarepart of the CoosaRiver watershed. TheCoosaRiver joinsthe Tallgpoosa
River just north of Montgomery, AL toformthe AlabamaRiver. Thisthree-river systemiscalled the
“ACT Basin”. Thewatersof WeissL akeeventualy flow to the Gulf of Mexico through Mobile Bay.

® ThelLittleRiverisamaintributary of WeissLakeandisoneof only threewater bodiesin Alabamathat
isclassified as" Outstanding National Resource Water" becauise of itsexcellent condition and ecological
importance.

@ Citizenvolunteersof the CoosaRiver
BasnInitiative(CRBI) aretheprimary water
monitorsof WeissLakeanditstributaries.
CRBI began participatingin AWW inlate
1993, and over the last seven years, has
monitored 84 sitesand submitted morethan
1,350 data records for entry into the
datewidedatabase. Much of thisinformation
is being summarized and posted on the
AWW internet website (www.auburn.edu/
aww).

Coosa River Basin Initiative water quality sampling sites o
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What Do Volunteers Do?

® Citizen volunteers attend one or more AWW
workshopsto become certified monitors of water
quality. Intheworkshops, participantslearnsmple
techniquesfor measuring variouschemica, physica
and biological characteristics of water, such as
dissolved oxygen and bacterial concentrations
(Deutsch et al. 1998a).

Ray Kelley and Beth Fraser (standing) conduct an
AWW training workshop for residents of the upper

“Perhaps the most important
P P Coosa River watershed

ingredient in the recipe for a
cleaner, healthier, economically
viable body of water is an aware,
active organization of citizens...In
the upper Coosa watershed in

® All monitorsattend an annual refresher course
to maintain good sampling techniquesand replenish
their test kits with fresh chemical reagents. The

Georgia and Alabama, the Coosa
River Basin Initiative, Inc. is such
an organization. Citizen
volunteers, for nearly a decade,
have been testing water, asking
polluters questions, raising public

volunteers help the AWW program keep accurate
water quality data, and present theinformation to
watershed residents, regulatory agencies, policy
makersand other interested citizens. Thecitizendata
set has become one of the most important sources
of water quality informationfor WeissLake.

awareness, filing lawsuits, offering
solutions to problems and, in so
doing, have effected measurable,
positive changes in the quality of
the waters above, in and below
Weiss Lake.”

® CRBI haseducated the general public by
Setting up environmental displaysat eventssuch
astheannua "Heritage Days' festival inRome,
GA, and since 1996, has co-sponsored an
annual Continuing Education coursethrough
Floyd Collegeentitled"CoosaRiver Basin: Pedt,
Present and Future”. Two CRBI monitorsare
teachers who test water quality with their
elementary and middle school students.

“The ultimate in watershed protection!”
Butch Cohenour carries a model of the

Coosa and Tallapoosa watersheds for a
CRBI dieplay at Heritage Fark in Rome, GA
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What Have Volunteers Found?

©® After several yearsof monitoring
aparticular site, aval uablerecord of
water quality trendsis established.
The seven graphs on pages 6-9
document seasonal changesinwater | Billy Goat
temperature, dissolved oxygen, Hill

akdinity, pH (al measuredatlessthen |7 = |
0.5m) and Secchi disk visibility (water |~ .~ =

__N. Spring Creek >

Dykes Creek

-

"

=)

L

clarity) for a six-year period at a L— -

sream (Dykes Creek), embayment (North Spring Creek) and lakesite (Billy Goat Hill). Thisvauableinformation
also reflectsthe dedi cation and concern of the CRBI volunteerswho did all thetesting!

In a Stream...
Site 30 (05004030) - Dykes Creek in Floyd County, GA ﬁ

Citizen Monitor: Leslie Carroll
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The gray, dashed line on the temperature/dissolved oxygen graph represents the minimum standard of dissolved

oxygen (5 ppm) for waterbodies classified as “Fish and Wildlife”.

The gray, dashed line on the alkalinity/pH

graph represents a neutral pH (7.0 SlUs). Sources of all data on pages 6 through 9: Deutsch et al. 1995,

1996, 1998b, 1998¢, 1999, 2000 (publication dates).
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In an Embayment...

Site 25 (05004022) - Weiss Lake at North Spring Creek Embayment
Citizen Monitor: Ray Kelley
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© TheAWW water qudity information reved ed distinct differencesamong the stream, embayment and
lake sites, underscoring theimportance of sampling at severa sitesinawatershed for the best assessment
of conditions. Water quality frequently variesfrom placeto place because of both natural factorsand
pollution.

©® InDykesCreek (Site 36), dissolved oxygen concentrations (DO) had aconsistent seasonal pattern,
varying from about 8to 12 partsper million (ppm), and DO consistently remained intherangeof a"Fish
andWildlife' classficationindicating ahedthy stream. Water temperaturevariedinversdy with oxygen (as
expected) and pH remained steady inthe mildly alkalinerange (7.5-8.0). Alkalinity varied seasonally,
from50to 125 mg/L, in apattern similar to that of water temperature. Thispatternin akalinity was
probably becauselow stream flowsin summer concentrated dissol ved substances (especially carbonates
and bicarbonatesof limestone) that increaseakainity.

@ AttheNorth Spring Creek Embayment of WeissL ake (Site23), DO wasgenerally lessthanin Dykes
Creek, but still abovethe minimum required (5 ppm) for the"Fishand Wildlife" classification. Annual
fluctuationsinwater temperature, pH and akalinity weresimilar to those of the Dykes Creek site, dthough
akainity had alessdistinct seasonal pattern.



At a Lake Site...
Site 29 (05004029)

- Weiss Lake at Billy Goat Hill

Citizen Monitor: Richard Friebe
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® InWeissLakeat Billy Goat Hill (Site 29), DO and pH were more variable than in the creek or
embayment sites, and DO wasoften at or below theminimum of 5 ppmrequired for the"Fishand Wildlife'

classfication, especidly inthewarmer months.

® Thelargevariationin DO (1-16 ppm) over asix-year period isindicative of organic pollution and
"bloomsand crashes' of tiny aquatic plants (phytoplankton) that are stimul ated by excessfertilizersand
other nutrientsinthewater. Fluctuationsin DO and pH may also be caused by relatively rapid exchanges

of water with varying quality (WeissLake hasashort retention time).

© TheBilly Goat Hill site had lower alkalinity than Sites 23 or 36, suggesting that |ess buffered water
from other partsof thewatershed diluted the rel atively high concentrations of carbonates and bicarbonates
that comefrom streamslike Dykes Creek. Trendsin alkalinity at Billy Goat Hill since 1996 indicated a

seasond pattern smilar to Dykes Creek (higher in

summer, lower inwinter).
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Embayment vs.

Lake Water Clarity...

< LIGHT PENETRATION

© Water clarity isoften expressedinterms
of Secchi disk visibility. TheSecchi diskis
a 8-inch (20 cm) diameter disk that is
lowered into the water on acord until it
disappearsto the naked eye (seediagram
at left).

@ Vighility decreasesasalake becomes
turbid with suspended materialssuch as
phytoplankton or eroded soils. Excess
fertilizersand other nutrients (especialy
phosphorus) inalakestimulateunnaturaly

A Clear Lake

A Turbid Lake

high phytoplankton bloomswhich decrease
vighility and turn thewater green.

©® Secchi disk vighilitiesof 2to4 meters(m) in green watersusually indicate moderate nutrient levels
(mesotrophiclakes). Vighilitiesof 0.5to 2 mareassociated with high nutrient levels(eutrophiclakes) and
vighilitiesof lessthan 0.5 m represent extremely high nutrient level s (hyper-eutrophic lakes).

© AttheBilly Goat Hill lake site (or een linein the graph below), the Secchi disk visibilitieswere
consistently low, whichindicated eutrophic and hyper-eutrophiclake conditions. TheNorth Spring Creek
Embayment (blueline) had morevariable Secchi disk readingswithamuch higher averagevishility. Large
fluctuationsin visibility in theembayment may have been because of variationsin flow fromtherdatively

clear Spring Creek.

©® TheSecchi diskisasmplebut important sampling tool that citizenscan useto monitor the condition of
WeissL akeand evd uatethe effectiveness of watershed restoration projectsand water quality regulations

(e.g. lakenutrient standards).

M esotrophic

E h' Ity

F I| l|r | ] | |
' % Eutrophic

é---1I ||| Jl« J-..r | I

i 'r“{/k LA Bt

Hyper-eutrophic
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[ Tt el

Secchi disk visibilities at Billy Goat Hill (Site 29) and the North Spring Creek Embayment
(Site 22) on Weiss Lake, 1994-99.



ls the Volunteer Informatio

'State Line

Mid
Reservoir
L

Spring
Creek

Cowan
Creek

n Reliable?

® [tisimportant to comparethecitizen dataof
AWW volunteerswithresearch dataof universities
and governmental agenciesin order to determine
itsreliability. Thegraphsbelow compare CRBI/
AWW data with Alabama Department of
Environmentad Management (ADEM) and Auburn
University (AU) data for four water quality
variables at two lake sites (Mid Reservoir and
State Line) and two tributary embayment sites
(Cowan Creek and Spring Creek).

® [nvirtudly every case, citizen datacompared
favorably with research data, supporting its

reliability for useby lakemanagersand regulatory agencies. Of notewasthesmilarity of AWW and professiona
datain describing variationsin pH among sites. Also, citizen and professional databoth indicated higher Secchi
disk visihilitiesin Spring Creek Embayment than at Mid Reservoir, and higher DOsin Cowan Creek and Spring

Creek embaymentsthan at the State Linesite.
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FEs=recii Cresh Creek Heserszin Crsslc Cieek

[ JapeEm[T]au] aww

Weiss Lake water quality information was collected at Mid Reservoir by ADEM and CRBI (1997 data), at

Cowen Creek Embayment by AU (1992) and CRBI (1994),
CRBEI (1994), and near the Alabama-Georgia State Line

at Spring Creek Embayment by AU (1992) and
by ADEM and CRBI (1998). A bar represents

the growing season average (April through September) of a variable, and the vertical line at the top of a
bar represents the range of readings. Each bar represents about six monthly readings for each variable.
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What Does the Information Mean?

® Lakesarecommonly rated and compared according totheir “trophic state.” Thisisrelatedtoaga dendties
stimulated by the amount of nutrientsreceived from thewatershed. “Oligotrophic” lakeshavelow levelsof
nutrients, “mesotrophic” lakeshave moderate level s, and * eutrophic” lakeshave highlevels(AFA 1998).

TROPHIC RANKING OF ALABAMA PUBLIC LAKES

Source: Bayne et al. 1989
o B 4

Irnurun &uee raem
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-
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Based on 1989 Growing Season Chlorophyll a Concentrations

Eutrophic
M esotrophic

Oligotraophic
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[LF R |

l.l — ) mmp

® Itisgenerdly bdieved that concentrationsof an aquatic plant pigment caled“chlorophyll &' isthebest indicator
to usefor calculating the Trophic State Index (TSI, Carlson 1997). When TSIsare above 50 (eutrophic), this
usualy meansthat alakeisbecoming polluted by too many fertilizersand other nutrients. In general, eutrophic

lakes have larger fluctuationsin algal blooms, dissolved oxygen
concentrationsand other water quality variables. This, inturn, stresses
fishand canleadtofishkills.

© Thegraph aboveindicatesthat in 1989, WeissLakewasaready in
aeutrophic condition, aswere many other reservoirsin the Coosa
River Basin (Nedy Henry, Lay, Mitchell, Logan Martin, Jordan). By
comparison, al of thelakesin the TallapoosaRiver Basin (Harris,
Martin, Yates, Thurlow) were in the oligotrophic or mesotrophic
condition, with much lower concentrationsof nutrients.

@ Oxygen concentrationsin eutrophic | akes often decrease sharply
withincreas ng depth during the summer monthswhen phytoplankton
aremost abundant. Thegraph at right illustratesthat thisoccurredin
WeissLakein June1998. Lakeoxygenlevelswereat 6 mg/L near
the surface, then dropped to about 1 mg/L at 6 m and approached
zero below 8 m. During that period, lessthan 20% of thelake' swater
at thedam (only the upper 2 m) wasin the desirable rangeto support
healthy fish populations. In contrast, oxygen levelsremained high
throughout thewater columnin October 1997.

11

WEISS LAKE OXYGEN PROFILE AT DAM

Fall of 1997 and Summer of 1998

Source: ADEM 1999 and personal communication

Depth (m)

Dissolved Oxygen (mg/L)
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What Are the Water Quality Trends of
W@ | 55 La ke? WEISS LAKE CHLOROPHYLL @ CONCENTRATIONS

1997 Growing Season
Source: ADEM 1999

. =1 Hyper -eutr ophic
® Chlorophyll aconcentrations, measured o o |
by ADEM from April through October 2
1997, steadily increased fromtheupper lake @ #1 _
tothelower lake (seegraphatright). This =, 5. Eutrophic
indicated that condiionsconducivetodgd &
growthreached amaximumnearthedam. 5
Chlorophyll aconcentrationsinthelower G ={ - - .
lake occas ondlly reached hyper-eutrophic 5 M esotr ophic
levels. Thisspatid patternisthe opposite of Lower Mid  Upper
that found in Lake Martin (Tallapoosa Lake Lake Lake

River), where chlorophyll awas most concentrated in the headwaters and decreased toward the dam
(Deutsch, et a. 2000).

® Afour-year study of chlorophyll aconcentrationsand water dischargeratesat WeissLake demonstrated
how low flows contribute to | ake eutrophi cation and degraded water quality (see graph below). With
dischargesaround 10,000 cubic feet per second (cfs) per day, thelakeremained at amid-eutrophic state.
With decreased flows, eutrophication intensified and water quality deteriorated.

® Thisinformationindicatesthat water quality isdirectly related to water quantity. Drought or water
diversonsfromtheWeissL akewatershed (Georgia/Alabama“ Water Wars’) could have negative effects
by concentrating lake nutrientsand other pollutants, which lead to degraded water qudity andfishkills.

® \WessL akeneedsadequateflowsof good quality water to reversedegradation and insureitsproductivity
and usefor future generations.

WEISS LAKE CHLOROPHYLL a CONCENTRATIONS
1989-92 Growing Seasons

Sources: Bayne et al. 1992, 1997 i
b Hyper-eutr ophic

=

Eutrophic
E e = i
o~

o~

Chlorophyll a (ug/L)
|

I\;Iesotrophic

- I- I.- I.-— | B ] -_-m l_I.m
Mean Daily Discharge (cfs) through Weiss Lake Dam
for May through September
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B Forest

[] Agriculture

I Urban/suburban
[] Clearcutbarren
[] Wetland

A land use map generated
from a Landsat Satellite
image of Weiss Lake’s
watershed (white ling), from
the beginning of the Coosa
River in Rome, GA to the
Weiss Lake dam

. Eutrophication

® How canexcessnutrientsentering Weiss L ake fromindustry, agriculture and munici paitiesbe reduced to
prevent further water quality degradation?

® What aretheoptimal nutrient standardsfor Weiss L ake, and how can they beimplemented and enforced by
both Georgiaand Alabama?

. Water Allocation and Flow
® What aretheimpacts of existing and proposed water diversionsfrom the upper watershed on the water
qudlity and quantity of WeissL ake?

. Fishing and Water Recreation

©® How canthevauablelakefishery and water recreation be managed and promoted to enhancethe economy
of Cherokee County and theregion?

@ How canlow oxygenleves, toxinsand other pollutants be minimized to protect fish popul ationsand fish
consumers(fish advisories)?

Current and future land use

) Stakeholder. Action _ of Weiss Lake’s watershed will
@ How can policy makersand the public be made aware of the i A T (e el

condition and changesin Weiss L ake?
©® Whatistherolecitizensplay inlake protection?

of Weiss Lake. What will be the
long-term effect of our land and
water use decisions?

. Lakefront and Watershed Development
@ Who plans watershed development and what additional
information isneeded to makewisedecisons?

15



Why Is Volunteer Monitoring Important?

Severa citizenswant to be personally involved
4 ) with [akemonitoring and protection, to determine
lakequdity near their homesor favoriteswvimming
and fishing sites, and to be a part of lake and
watershed devel opment decisions...they havea
stakeintheir lake!

CRBI, the WaissL ake lmprovement Association,
the Cherokee County Chamber of Commerce
and othersshareacommon god of enhancingthe
Jerry Culberson, Treasurer and Past President, environment and economy of the Weiss Lake
Weiss Lake Improvement Association region. Partnerships of these private and
A / governmental groups have ahigh potential for
restoring degraded areas and protecting lake

qudlity.
Advantages of Local, Citizen-Based Water Monitoring

® |argenumber of sampling Sites ® |oca awarenessand public outreach
® frequent and consistent sampling ® neighbor-to-neighbor persuasion of polluters
® “eyesandears’ forlakechanges ® important datasupplement to agency

and palluters and research studies

® fastresponsetimetodetectandmeasure  ® |eadsto science-based, citizen-involved
polluted runoff actionplans

“Water Women” Leslie Carroll (CRBI), Tina Laidlaw (AWW), Beth Fraser (CRBI Executive Director),
Martha Little (GAAS) and Cheryl Garner (CRBI) at the 1st Annual Georgia-Adopt-A-Stream
and AWW Meeting of Water Monitors, Dahlonega, GA, 1997

14
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For further information...

Coosa River Basin Initiative: “CRBI's work is as important as ever.
Heather L. Seckman, Coordinator We have the issues of smart growth,
408 Broad Street water wars and public awareness of
Rome, GA 30161 environmental concerns to tackle as we
Phone: (706) 232-2724 move into the next century. The health
Email: CRBI @roman.net of our waters will continue to be an

issue for regional, state and local
authorities. CRBl's goal is to keep the
people of the Coosa River Basin involved
and informed about the decisions

that affect our rivers.”

CRBl water monitors at an AWW Recertification Session

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.

Program: Association:

AlabamaWater Watch AlabamaWater Watch Association

Department of Fisheries 860 Alford Avenue

203 SwingleHall b Hoover, AL 35226

AuburnUniversity, AL 36849

Toll Free: 1-888-844-4785 Executive Director: Allison Newd | (arnawwa@aol .com)
Fax: (334) 844-9208 President: Dan Murchison (danmurch@aol .com)

Emall: avw@acesag.auburn.edu
Website: www.auburn.edw/awvw

Program Manager: Dr. Bill Deutsch f E
DataQuality Coordinator: Allison Bushy
Monitor Coordinator: Wendi Winter Hartup printed on recycled paper
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