Georgia DNR Environmental Protection Division 72008 Rev. 9.2008

DESIGNATED USE SUPPORT ON LAKE STANDARDS RESERVOIRSAND
COMPLIANCE WITH GROWING SEASON MEAN CHLOROPHYLL aSTANDARD

Review Summary

Six reservoirs in Georgia have site-specific inelaumeric nutrient and chlorophylistandards
established. Each of the six lakes is listed be&d@ang with the dates that the criteria were
adopted and the number of sampling sites establiftreassessing compliance. All six lakes
have the designated use of Recreation, and althaliglbut W.F. George and Jackson
additionally have drinking water source intakeslyoillatoona currently carries the additional
designated use of Drinking Water Source.

West Point Lake (1996) at one station. One nondstahdam forebay site monitored as a
supplemental station since 2003.

Jackson Lake (1997) at one station. One non-stdndkam forebay site monitored as a
supplemental station since 2003.

Lake W.F. George (1997) at two stations.
Lake Allatoona (2000) at five stations.

Lake Lanier (2000) at five stations. Five non-dm embayment sites monitored as
supplemental stations since 2001.

Carters Lake (2002) at two stations.

The chlorophylla standard is a measure used for estimation of ahg@inass and lake
productivity, and a response parameter indicatioguvailable nutrient load. The chlorophl
standard is an arithmetic average of the annuabitilmgrowing season of April-October.

For the Georgia EPD 305(b)/303(d) List of ImpaiMters, the last 5 years of chlorophgll
data are evaluated for compliance. If no exceeslarica standard has occurred in the last 5
years, that representative site is evaluated gsostipg the designated use(E)one exceedence

of the standard has occurred in the last five yetlusn the site is evaluated as “assessment
pending”. If two or more exceedances have occurtteel) that representative site is listed as
impaired. Table 1 provides a period-of-recordnigtof growing season average chloroplayll
concentrations at the six lakes and the 2008 3(EHB|d) List evaluation for use support.
Colored cells in Table 1 indicate those years wlesie-specific standard was exceeded.

This document is a review of the use support stafuthese six lakes as they are related to
nutrient loading and algal productivity. Threenpary areas of use are covered: Recreation
(human health and aesthetic); Drinking Water Soghcenan health, taste and odor, treatment
costs); and Fishing/Aquatic Life support (dissolv@dygen and available habitat; cool water
oxygenated habitat for cold water fisheries). Huonteealth issues related to excess algal
productivity are production of trihalomethane andlolacetic acid in drinking water, and
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Table 1

2008 305(b)/303(d) List Use Support Assessment for  Most Current 5-Year Period 2003-2007

GADNR-EPD PERIOD OF RECORD GROWING SEASON AVERAGE * CHLOROPHYLL a STANDARDS DATA, 1996-2007 MONITORING YEARS

2007
. Chlorophyll a 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Lake Standard Station Std.* ug/L Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average Ave*:ilge 2008 303(d) Status
West Point LaGrange Intake 27 12.4 9 11 16.7 259 13.4 15.6 15.2 111 11.0 6.7 14.0 Supporting
2 mi. DS
Jackson South/Yellow, 20 NM 15 14 22.6 19.8 10.8 19.6 12.3 10.2 8.2 129 135 Supporting
Midlake
W.F. George ** Midlake Hwy 82 18 NM 12 14 17.1 18.7 13.7 18.7 20.0 12.7 10.4 8.6 17.6 Assessment Pending
W.F. George ** Dam Forebay 15 NM 12 12 18.0 17.1 11.0 13.4 18.9 9.9 8.8 8.4 135 Assessment Pending
Lanier Dam Forebay 5 NM NM NM NM 3.3 3.8 3.8 5.8 3.8 52 3.6 3.7 Assessment Pending
Lanier US Flowery Br. 5 NM NM NM NM 4.0 4.7 3.7 5.8 4.0 6.1 4.3 3.8 Not Supporting
Lanier Browns Bridge 5 NM NM NM NM 6.0 4.6 54 7.2 4.4 8.0 4.8 4.2 Not Supporting
Lanier Bolling Bridge 10 NM NM NM NM 5.9 54 6.8 9.0 50 77 3.9 4.9 Supporting
Lanier Lanier Bridge 10 NM NM NM NM 9.8 9.2 94 105 7.6 11.1 5.6 7.3 Not Supporting
Allatoona IUS Dam Forebay 10 NM NM NM NM 10.2 3.9 75 8.8 5.8 55 3.9 6.8 Supporting
Allatoona A”a‘oo/:‘r""mcreek 10 NM NM NM NM 94 | 71 | 185 | 149 | 97 | 95 | 75 | 238 Not Supporting
Allatoona ME;ZZ;S 10 NM NM NM NM 117 | 83 | 105 | 107 | 7.3 8.2 52 | 101 | AssessmentPending
Allatoona ““'EMF,*;V;S“S 15 o | nvo | wvo | | 266 | 162 | 177 | 152 | 124 | 189 | 87 | 178 Not Supporting
Allatoona Clowan LS 12 no | nvo | nvo | v | 147 | 95 | 154 | 136 | 116 | 125 | 102 | 185 Not Supporting
weetwater
Carters Us W’\;’i‘c’ﬁ:;f Br., 5 NM NM NM NM NM nv | 213 | 125 | 161 | 103 | 105 | 152 Not Supporting
Coosawattee )
Carters Embay. Mouth 10 NM NM NM NM NM NM 21.4 13.4 10.4 11.3 7.2 205 Not Supporting

Growing Season defined as April through October seven month period

* The abowe site-specific standards are growing season average standards, not single-sample maximum standards

Chlorophyll a is corrected for Pheophytin a Using Spectrophotometric Method for Years 1996-2006. For 2007 and later, Fluorescence, Modified non-acidified Welchmeyer

NM: Not monitored as specific lake standards had not yet been adopted for this lake

** For the W.F. George 1999 and 2004 Growing Season Averages, and average of the Alabama DEM and Ga EPD 1999 and 2004 growing season averages were used

*** In 2007, Lanier TMDL study included two data set for months of May-Oct. Additional samples analyzed by EPA SESD Athens. Awverages of average monthly chlorophyll a represent
growing season average entered here.
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cyanotoxin exposure during contact recreational arsen drinking water from cyanobacterial
blooms. Toxin producing cyanobacteria and cyanaotéaxicology is an emerging research issue
in environmental health for human, aquatic lifeldifie and domestic animal exposure.

West Point Lake

Nutrient and chlorophyll a standards were adopbed\fest Point Lake in 1996 and included one
in-lake site-specific station located at the La@eanwater supply intake. The numeric
chlorophylla standard for the station is a growing season geeo 27 ug/L. Over the twelve-
year period of record of standards monitoring, éhteave been no exceedances of this standard.
The highest growing season average chloropaytbncentration documented for this station
occurred in 2000 during a long-term major droughd avas 25.9 upg/L. Figure 1 provides a
period-of-record plot of growing season averagerdghyll a at the West Point lake standard
station and supplementary dam forebay station.

Figure 1

Lake West Point Lake Standard and Supplementary Dam
Forebay Growing Season Average
Chlorophyll a 1996-2007
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Recreational Use Support
West Point beaches, operated by the U.S. Army Gafrgmgineers (COE), are located in the

lower half of the lake. There have been no re@eal closures due to algal blooms at any of the
COE-operated beaches (personal communication, Batlv@od, COE).
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Fisheries Use Support

There have not been any fish kills in West Poinkd.associated with oxygen deficits since
standards were adopted. Following the phosphasrgkeit ban and phosphorus limits in NPDES
permits in the early 1990’s, algal productivity tleed in the lake and resulted in increased water
clarity. WRD Fisheries Biologists subsequently doemted during standardized monitoring a
shift in the dominant black bass species from lan@&h bass to spotted bass. Spotted bass
seem to have a competitive advantage over largdmmags in clear, more infertile waters. The
decline in the largemouth bass fishery is reflegtedecreased growth and recruitment of the
fish, and a reduction in angler satisfaction. Aalolake advocacy group, the West Point Lake
Coalition, has sponsored spotted bass fishing sonemts to offset the impact from the species
shift, providing an alternative to largemouth bassrnaments. WRD has also removed the
minimum length limit to encourage anglers to harvesre spotted bass.

The WRD began stocking of Gulf-race striped basgvest Point Lake as part of their native

species restoration efforts. Striped bass, espeaedullts over 11 pounds, are a temperate cool
water species that require at a minimum habitatngatemperatures of less than 25 deg C and
with greater than 3 mg/L of dissolved oxygen. Wdtanperatures of 22 deg C or less with

dissolved oxygen concentrations of 5 mg/L or maee @ptimal for this species. Whereas the
decreased algal productivity has had a negativecefin the largemouth bass sport fishery, a
positive impact is expected for restoration of @df-race striped bass fishery.

Drinking Water Source Use Support

The original City of LaGrange water intake was he tChattahoochee River channel at an
elevation of 618 feet above mean sea level (mst),veas replaced in subsequent years following
lake impoundment with intakes constructed at elematof 628, 625 and 623 feet msl. The

design summer operating pool of West Point is &% msl. The City has found that the depth of
the epilimnion layer containing the majority of aldpiomass is confined within the top 10 feet at
their intake facility, and withdrawals are madengsthe intake below this layer when possible.
With declining water levels during the Summer 0020the City was forced to withdraw water

in the epilimnion. Water treatment costs increaaed taste and odor complaints to the City
became more numerous. The City has had simildrigmes in past dry years when summer lake
levels were well below the design summer pool dlewa Figure 2 is a Corps of Engineers

surface elevation plot for West Point Lake for gy 2007 to June 2008 period.

In September 2007, the lake level elevation praestfor late November to December 2007
were 619 feet msl, and the City began repair ahdbishment of the original riverbed intake at

618 feet msl. The EPD assisted the City by caltgclake sediment samples nearfield to the
intake and upstream in November, and analyzed &talnand organic contaminants. The results
were below laboratory reporting limits.

The City of LaGrange has requested the EPD to adiate the lake standards for West Point

Lake, and consider amending the chlorophytandard at the LaGrange intake, to a value lower
than 27 pg/L. The City position is that a lowerarblphyll a standard would initiate regulatory
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actions for reduced nutrient loading and problenth wmcreased water treatment costs and taste
and odor could be reduced or prevented.

Figure 2: West Point Lake Surface Elevation Summe2007-2008 (COE)
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Jackson Lake

Nutrient and chlorophyla standards were adopted for Jackson Lake in 1987 rexuded one
in-lake site-specific station located below the fasmnce of the South/Yellow and Alcovy River
arms. The numeric chlorophylstandard for the station is a growing season geeo 20 pg/L.
Over the eleven-year period of record of standardmitoring, there has been a single
exceedance of this standard in 1999. For two afditi years of this period of long-term
drought, the growing season average chlorophgtbncentration equaled the standard (2000 and
2002). Figure 3 provides a period-of-record plogaofwing season average chlorople/ft the
Jackson lake standard station, and the supplenyaidan forebay station.

Recreational Use Support

Prior to 2007, there had not been any beach clesdue to algal blooms on Jackson Lake.
During the week prior to the 2007 Labor Day weekery@nobacterial blooms, primarily in the
upper half of the lake and into the South/YellowdRi and Alcovy River arms rapidly
developed. Georgia Power and EPD developed amedsa precautionary lake-wide health
advisory for recreational water contact activitesthe weekend start. The advisory materials
were issued by e-mail to lake homeowners by Gedtgiaer, an advisory poster was provided

to marinas and was posted by Law Enforcement dtraoaps, and an additional fact sheet was
provided through Georgia Power through an infororatall-in number. Georgia Power closed
their public beach located near the dam during L&&y weekend as a precaution, and
reopened upon receiving laboratory results thatranigstin concentrations were well below
recreational exposure guidelines (WHO). Butts Gpuwfficials were kept informed of these
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Figure 3

Lake Jackson Lake Standard and Supplementary Dam
Forebay Growing Season Average
Chlorophyll a 1997-2007

25

20 o ®

15 | 1)

10 |

Chlorophyll a ug/L
e
|
|

o+ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

\ ®~Midlake DS Yellow-South-Alcovy (STD = 20) “®™—=Supplementary Dam Forebay (No STD)\

activities and information on the bloom becauséhefoperation of their water supply intake on
the Ocmulgee River below the Lloyd Shoals Dam. ®Ble®m did not fully dissipate until 3-4
weeks later, with the intensity and area coverageuating over that period. Samples collected
by both Georgia Power and EPD indicated that p@téntwo different microcystin-producing
species had been represented in the blodicrécystis sp.or other). Figure 4a is a
photomicrograph of the involved cyanobacteria sgmcand Figure 4b shows one area of the
bloom on upper Jackson Lake on August 31.

Figure 4a Figure 4b
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Fisheries Use Support

A fish kill was investigated on Lake Jackson in twenmer of 2005 that was caused by a de-
watering event following a significant rain. Thdge-watering event was caused by faulty trip
boards on Lloyd Shoals Dam. As a result, a heancentration of fish were trapped in small
body of water and oxygen levels become deficidrttis kill was not related to lake productivity
and this type of kill will continue until Georgieofer replaces the trip boards that are currently
in use on Lloyd Shoals Dam.

Lowered productivity in Lake Jackson has not beeneficial for the largemouth bass fishery.
The reduction of phosphorus has lowered produgtieihd increased visibility, which has
benefited spotted bass (illegally introduced in ldie 1980's). Spotted bass prefer clear, cool
water and they have thrived in Lake Jackson. Basetkcent standardized sampling data, the
spotted bass population has stabilized. Howewes,direct competition will have an effect on
largemouth bass populations.

WRD has initiated an Atlantic Coast striped basgamation program for the entire Altamaha
River Basin system (inclusive of the Ocmulgee armbri@e sub-basins). Striped bass are a
temperate cool water species that require at anmaimi critical habitat having temperatures of
less than 25 deg C and with greater than 3 mg/dlissfolved oxygen. Water temperatures of 22
deg C or less with dissolved oxygen concentratioh® mg/L or more are optimal for this
species. Whereas the decreased algal produdiagyhad a negative impact on the warm water
black bass sport fishery, a positive impact is etgu for restoration of the stocked Atlantic
Coast striped bass due to increased habitat irsdadkake.

Drinking Water Source Use Support
There are no drinking water intakes on Lake Jackson

Lake Walter F. George (Eufaula)

Nutrient and chlorophyll a standards were adopted_fke W.F. George in 1997 and included
two in-lake site-specific stations located midlakteHighway 82 and at the dam forebay. The
numeric chlorophyll standards are a growing season average of 18aidgdighway 82 and 15
pHg/L at the dam forebay. Over the eleven-year peoierecord of standards monitoring, there
have been three exceedances of this standard Btighevay 82 station (2000, 2002 and 2003),
and three exceedances at the dam forebay stat#99,(2000 and 2003). A four-year major
drought occurred in Georgia from the summer of 1888ugh the fall of 2002, where reservoir
levels were at lowered levels and volume, and tetertime increased. Figure 5 provides a
period-of-record plot of growing season averagerdphyll a at the W.F. George lake standard
stations. Based on the two exceedances at the ldigB®& station over the 2001-2005 period, the
upper half of W.F. George was listed as impairgchtdrients on the 2006 305(b)/303(d) List. A
single exceedance (2003), at both stations occutuenhg the five-year evaluation period of
2003-2007 used for the 2008 305(b)/303(d) List tnadentire lake was assessed as “assessment
pending” until more data are collected.
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Figure 5

Lake Walter F. George Growing Season Average
Chlorophyll a 1997-2007
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Recreational Use Supporipersonal communications, Sara Jernigan and D#sulh, COE)

Since 2001 the COE has documented several appeyanbbacterial blooms in a number of

small embayments, each year in September, lasfipgogimately three weeks. They are

characterized by floating, bright green slimy soefdilms, which have encroached upon COE
beaches in those embayments. The COE has notfigenihe causative species of these
blooms. They have not closed any of their beachesgl these blooms, but may consider such
action for any future occurrences. Blooms occuire@007 in the Hardridge (Creek) Access,

Cotton Hill Park (Sandy Creek), Sandy Branch anddRGreek COE recreational areas. In past
years, blooms have also occurred in the Highlamt,R&hite Oak Creek and Cheneyhatchee
Creek Parks. These blooms have not been obsemvig: imain body of the lake. The public

beach operated by the Georgia DNR Parks at theg8ebr Bagby State Lodge Park is on the
lake main body below the mouth of Sandy Creek. feigh provides a Google aerial map

showing these locations on W.F. George.

Walter F. George Lake has not historically had feois with invasive aquatic plantdydrilla
was first discovered on the lake in 1991. From 120Q0, small infestations dflydrilla were
found and treated with herbicides. By 2002 Hidrilla problem escalated. In the following
years, the infestation approximately doubled eaelary(2001=120; 2002=200; 2003=400;
2004=1,700; 2005=2,140; 2006=2,400; and 2007=4@p6sa This infestation oflydrilla is
still in a relatively early stage, and the densifythe vegetation covered about 30% of the
infested area in 2006. The extreme drought andesjutest lower lake levels provided additional
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Figure 6: W.F. George Embayment COE Recreation Areswwith Cyanobacterial Blooms

shallow water habitat for the further expansio2@®7. The expanded infestation started mainly
in the upper Chattahoochee arm above the mouthhefCiowikee Creek arm in 2002. In

subsequent years, it expanded throughout this amea,the Cowikee Creek embayment and
below the Cowikee Creek mouth in the main lake baliyng the western shoreline. The COE
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will continue the historical herbicide applicatiggrogram for Hydrilla, and is considering
stocking triploid grass carp for additional contrdFigure 7 is a COE map showing the 2002-
2006 Hydrilla infestation areas in the upper laketlie Cowikee Creek arm (2007 mapping not
available yet).

Figure 7 (COE)

In 1994 a new fatal disease called Avian Vacuolgrehhopathy (AVM), was described that
affected bald eagles, coots and other avian sped&$v is characterized by spongy
degeneration throughout the white matter of théraénervous system, particularly in the optic
lobes. The South Carolina Algal Ecology Lab hasnbeesponsible for much of the research
done on the causative agent(s) for AVM (http://wdmv.sc.gov/ael/research/avm/intro.html).
Subsequent research showed the disease to beatsdogithHydrilla that was colonized by an
unknown species of epiphytic filamentous cyanob&ia the Order Stigonematales. Locations
where AVM has been documented all hawgdrilla with epiphytic colonies of the unknown
Stigonematales species. Other lakes Mfdrilla that are negative or have rare occurrences of
the unknown Stigonematales species have had nareoce of AVM. Figure 8 provides a
diagram showing the theorized disease pathway (SGatolina Algal Ecology Lab). Although
AVM has not been documented in birds from W.F. @epHydrilla has been tested for the
presence of the unknown Stigonematales specietand to be present.
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Figure 8: South Carolina Algal Ecology Lab DiagramFor AVM
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Fisheries Use Support

There have not been any fish kills in Walter F. geothat were documented as caused by
oxygen depletion. Periodically, fish kills occur the spring that are believed mostly related to
spawning stress. During these times, there isviberce that dissolved oxygen levels are a
cause of fish mortality. There was also a largalesfish kill during 1997 that was believed to
be from Largemouth Bass Virus. From a fisheriaadpoint, current levels of chlorophglare
beneficial to the fishery in Walter F. George rgsat

Drinking Water Source Use Support
There are no drinking water intakes on Lake W. €oi@e.

Lake Allatoona

Nutrient and chlorophyla standards were adopted for Lake Allatoona in 2&@f) included five
in-lake site-specific stations, with two located wmajor embayments and the remaining three
along the main Etowah River channel spanning tipegypnidlake and forebay regions. Figure 9
provides the eight-year period-of-record plot obwing season average chlorophgllat the
Allatoona lake standard stations.

The Little River chlorophylla standard was exceeded following standards adoptnah was

evaluated as impaired for nutrients on the 2002(I30803(d) List. Three additional stations
were placed on the 2006 305(b)/303(d) List for iemtrimpairment based on two or more
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Figure 9

Lake Allatoona Growing Season Average Chlorophyll a
2000-2007
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chlorophyll a exceedances in the 2001-2005 period (AllatoonaelCrerm, Midlake below
Kellogg Creek, and the Etowah River above Sweetwateek). Over the period of 2003-2007,
one exceedance of the standard occurred at theak#éidstation and was re-evaluated as
“assessment pendingin the 2008 305(b)/303(d) List. The Dam Forebaydard station has
consistently met the chlorophylistandard since adoption (2000-2007).

Recreational Use Support

There have been no recreational closures due &b lalgoms at any of the U.S. Army Corps of
Engineers beaches on Lake Allatoona (personal canwation, Jim Shinall, COE).

Fisheries Use Support

There have been no fish Kkills in Lake Allatoona doedissolved oxygen deficiency since

nutrient standards were adopted. Allatoona has aottarm water and cool water fishery. The
black bass fishery is good, with spotted bass sgoriing 80-90% of the population. Largemouth
bass prefer higher productivity and lower claritater and are more prevalent in the upper
Etowah and Little Rivers arms. Spotted bass preffeair, cool water and utilize deeper water
than largemouth bass.

The Allatoona cool water fishery is supported tlgioWRD stocking of striped bass and hybrid
bass (striped and white bass cross). Hybrid bassolerate water temperatures a few degrees
higher than striped bass, and the Allatoona fisleegonsidered one of the better hybrid fishing
reservoirs in Georgia. Striped bass require atr@mum critical habitat having temperatures of
less than 25 deg C and with greater than 3 mg/iissfolved oxygen. Water temperatures of 22
deg C or less with dissolved oxygen concentratioh® mg/L or more are optimal for this
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species. Following the spring spawn the largepsttibass spend the remainder of the summer in
cold water refuges, primarily in the Etowah Riv@stream of Lake Allatoona, as far as Dawson
County. WRD monitoring of these populations intksathat summer water quality (e.qg.
insufficient habit with cool temperatures and highiessolved oxygen), negatively influences
striped bass growth and survival. Tables 2a, 2b2andelow are WRD tabulations of their mid-
August striped bass habitat ratings and depth tieis& (where water temperature was less than
25 deg C and dissolved oxygen was greater than/B)pand the number of stations exceeding

the chlorophylla standard for those years.

72008 Rev. 9.2008

Tables 2a-c: WRD Calhoun Fisheries August Striped &s Habitat Rating For Allatoona

Table 2a: Dam Area (Proximal to Standard Station)

Mid-August; Habitat Critical Habitat Depth | Optimal Habitat Depth| Number of Stations With
Year Rating [T<25 & DO > 3] [T<22 & DO > 5] Chlorophylla Exceedanceg
2001 Poor 0 meters 0 meters One (Little River)

Four (Little River,
2002 Poor 0 meters 0 meters Allatoona Cr., Midlake,
Upper Etowah)
Three (Allatoona Cr.,
2003 No Data No Data No Data Midlake, Upper Etowah)
2004 Poor 0 meters 0 meters None
2005 Poor 0 meters 0 meters Two (Litle River, Upper
Etowah)
2006 Poor 0 meters 0 meters None
Three (Little River,
2007 Poor 0 meters 0 meters Allatoona Cr., Upper

Etowah)

Table 2b: Allatoona Arm at Bethany Bridge/R

ed TomMRd. (Not Proximal to Standard Station)

Mid-August; Habitat Critical Habitat Depth | Optimal Habitat Depth| Number of Stations With
Year Rating * [T<25 & DO > 3] [T<22 & DO > 5] Chlorophylla Exceedances
2001 No Data No Data No Data
2002 Poor 0 meters 0 meters
2003 No Data No Data No Data
2004 Poor 0 meters 0 meters Asin 2a
2005 Poor 0 meters 0 meters
2006 Poor 0 meters 0 meters
2007 Poor 0 meters 0 meters

Table 2c: Etowah Arm at Allatoona Yacht Club (~Mistance between Dam Forebay and Midlake Station
Stations)

Mid-August; Habitat Critical Habitat Depth | Optimal Habitat Depth| Number of Stations With
Year Rating * [T<25 & DO > 3] [T<22 & DO > 5] Chlorophylla Exceedances
2001 No Data No Data No Data
2002 Poor 0 meters 0 meters
2003 No Data No Data No Data
2004 Poor 0 meters 0 meters Asin 2a
2005 Poor 0 meters 0 meters
2006 Poor 0 meters 0 meters
2007 Poor 0 meters 0 meters

* Habit rating is a subjective evaluation and noelasn any scientific method or matrix. It is basedyeneral

observations made of the condition of the fishemntliat period.

Allatoona does not provide summer in-lake stripadsbhabitat, and without the Etowah River abovdake
providing summertime cool water refugia to thisaps, there likely would not be any striped baskdiy possible

in the lake during late fall to spring as existsvno
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Summer striped bass habitat within Allatoona Lakenot present due to water temperatures
exceeding their tolerance level in the upper emilon where dissolved oxygen levels support
aquatic life. Figure 10 provides a comparativet pfomonthly chlorophylla concentrations at
the midlake below Kellogg Creek standard station tfee years 2002 and 2004 and 2005
reflecting conditions at the end of extended drou@B02), average water year (2004), and a
high precipitation year in 2005 do to extensiveital weather activity July-September.

Figure 10: Monthly and Season Average Midlake belowellogg Creek Chlorophyll a
during 2002, 2004 and 2005

Allatoona Lake Monthly and Growing Season Average
Chlorophyll a at Midlake DS Kellogg Creek (2002, 2004, 2005)
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Drinking Water Source Use Support

The Cobb County Marietta Water Authority (CCMWA)sha water supply intake in the
Allatoona Creek arm uplake from the standard statidhey have experienced problems with
high algal biomass over the years with increaseatitnent costs (chemicals and other), and taste
and odor complaints. Various algal groups havenhe®licated in some blooms including
nanoplankton and diatoms that have caused probleynglugging filters. The CCMWA
experienced such problems through the summer of @@@re algal productivity was high in the
Allatoona Creek arm over the 2007 growing season.

The City of Cartersville has a drinking water irgdfacility located in Lake Allatoona at the dam

that is furnished with intakes pipes set at sevelalations. They have rarely experienced taste
and odors problems due to their ability to utiliziake pipes at levels below the algal biomass.
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Lake Lanier

Nutrient and chlorophyll a standards were adopted_éke Lanier in 2000 and included five in-
lake site-specific stations, with four along theim@hattahoochee River channel spanning the
upper, midlake and forebay regions, and one orsétend main lake arm. Figure 11 provides
the eight-year period of record plot of growing smaaverage chlorophydl at the Lanier lake
standard stations. In 2001, annual growing seasamtaring was added at five supplementary
embayment stations to generate a database to s$upptential additional lake standards
development. Figure 12 provides the seven-yeaog@f-record plot of chlorophyll a at these
supplementary embayment stations.

Figure 11

Lake Lanier Standard Station Growing Season Average
Chlorophyll a 2000-2007
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The chlorophylla standard has been consistently met in the Chestata of Lanier over the
eight years of standards monitoring, and the portibthe lake represented by this station has
been assessed as supporting its use. The dam yohalobhone exceedance in 2003 and this
portion of the lake was assessed as “assessmetihgéon the 2008 list. The Chattahoochee
River at Browns Bridge station had chlorophglexceedances in 2000, 2003 and 2005. The
standard was exceeded at the midlake Flowery BrandhLanier Bridge stations in 2003 and
2005. The lake areas represented by the LanielgBriBrowns Bridge and midlake stations
were evaluated as impaired for nutrients in the62805(b)/303(d) List (2 exceedances each in
last five years), and remain in that status or2®@8 305(b)/303(d) List.
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Figure 12
Lake Lanier Embayments Growing Season Average
Chlorophyll a 2001-2007
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Recreational Use Support

There have been no recreational closures due &b lalgoms at any of the U.S. Army Corps of
Engineers beaches on Lake Lanier (personal commitumi; Jim Shinall, COE).

Fisheries Use Support

There have been no fish kills in Lake Lanier dualigsolved oxygen deficiency since nutrient
standards were adopted. This lake has both a waater\and cool water fishery. The black bass
fishery is good, with spotted bass dominating t@utation. Spotted bass prefer clear, cool
water and utilize deeper water than largemouth.bhasier also has a good crappie fishery.

The Lanier cool water fishery is supported throMgRD stocking, and in 2007, 424,000 striped
bass and 189,000 walleye fingerlings were stoc&dmbbst these fisheries. Striped bass require a
minimum critical habitat having temperatures oflésan 25 deg C and with greater than 3 mg/L
of dissolved oxygen. Water temperatures of 22 degorCless with dissolved oxygen
concentrations of 5 mg/L or more are optimal fas thpecies. Following the spring spawn the
larger striped bass spend the remainder of the sunmmcold water refuges typically found in
depths greater than 25 feet.

WRD biologists have noted that conditions that hprevided good cool water habitat through
the summer months for striped bass result in bgtmwsth, health and survival, and tend to occur
when late winter/spring inflows to the lake are lown years with high winter/spring inflows
such as 2005, the cool water habitat conditioneweor. Table 3 is a WRD tabulation of their
early September striped bass critical habitat gatiland depth thickness (where water
temperature was less than 25 deg C and dissolvggeaxwas greater than 3 mg/L), and the
number of stations exceeding the chloroplayfitandard for those years. Figure 13 provides a
comparative plot of monthly chlorophylh concentrations at the midlake Flowery Branch
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standard station when striped bass summer mininwopasting habitat was rated as good (2002
and 2004), and poor (2005).

Table 3: WRD Gainesville Fisheries Striped Bass Hatat Rating

September 1; Habitat Rating * Critical Habitat Depth Number of Stations With
Year [T<25 and DO > 3] Chlorophylla Exceedances
2000 Good 9 meters One (Browns Bridge)
2001 Good 18 meters None
2002 Good 10 meters None
2003 Poor 1 meter Four (Dam Fore_bay, Midlake, Browns and
Lanier Bridges)
2004 Good 12 meters None
2005 Poor 0 meter Three (Midlake, Browns and LaBi@lges)
2006 Fair 3 meters None
2007 Good 16 meters None
* Habit rating is a subjective evaluation and naséd on any scientific method or matrix. It is lobse general
observations made of the condition of the fishemntlhat period.

Figure 13: Monthly and Season Average Midlake Chlasphyll a in Good (2002, 2004) and
Poor (2005) Striped Bass Habitat Years

Lake Lanier Monthly and Growing Season Average
Chlorophyll a at Midlake Flowery Branch (2002, 2004, 2005)
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Drinking Water Source Use Support

The City of Gainesville has experienced periodgaktelated problems with water withdrawn
from the Lanier intake. In May and December 2006, utility had taste and odor problems.

Carters Lake
Nutrient and chlorophylh standards were adopted for Carters Lake in 20@8drartuded two in-

lake site-specific stations, at the upper Coos@agairm and midlake along the Coosawattee
River channel. Carters Lake is operated with plbagk storage in conjunction with a re-
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regulation reservoir below the Carters Dam thatsupplied by the Talking Rock Creek
watershed. Figure 14 provides the six-year perieceoord plot of growing season average
chlorophylla at the Carters lake standard stations.

The chlorophylla standard has been exceeded all six years sincdastis were adopted at the
downstream midlake station, and four of the sixryest the upper Coosawattee River station
(2002, 2003, 2005 and 2007). As a result, Cartakelhas been listed as impaired for nutrients
on the 2004, 2006 and 2008 305(b)/303(d) List.

Recreational Use Support

There have been no recreational closures due &b lalgoms at any of the U.S. Army Corps of
Engineers beaches on Carters Lake (personal corsatiom, Jim Shinall, COE).

Figure 14
Carters Lake Growing Season Average
Chlorophyll a 1997-2007
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Fisheries Use Support

There have been no fish kills in Carters Lake audissolved oxygen deficiency since nutrient
standards were adopted. This lake has both a waater\and cool water fishery. The black bass
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fishery is good, with spotted bass representing @%e population. Spotted bass prefer clear,
cool water and utilize deeper water than largembass.

The Carters cool water fishery is supported throlfRD stocking of striped bass, walleye and
since 2003, hybrid bass (striped and white basssgro Hybrid bass will tolerate water
temperatures a few degrees higher than striped basisthe Carters fishery for them is still
developing. Striped bass require at a minimumoaithabitat having temperatures of less than
25 deg C and with greater than 3 mg/L of dissolerggen. Water temperatures of 22 deg C or
less with dissolved oxygen concentrations of 5 mgfLmore are optimal for this species.
Following the spring spawn the larger striped bgssnd the remainder of the summer in cool
water refuges within Carters Lake. WRD researclthef Carters striped bass fishery indicates
that it has likely suffered from high summer watmperatures and low dissolved oxygen (e.g.
insufficient habit with cool temperatures and higtessolved oxygen). Tables 4a and 4b below
are WRD tabulations of their mid-August striped$habitat ratings and depth thickness (where
water temperature was less than 25 deg C and d&sbolxygen was greater than 3 mg/L), and
the number of stations exceeding the chloropagilandard for those years. Figure 15 provides a
comparative plot of monthly chlorophyd concentrations at the midlake Woodring Branch
standard station when striped bass summer minimuppasting habitat was rated as good
(2005), fair (2004), and poor (2002).

Tables 4a-b: WRD Calhoun Fisheries August Stripe@®ass Habitat Rating For Carters

Table 4a: Dam Area (Not Proximal to Standard Statio

Mid-August; Habitat Critical Habitat Depth | Optimal Habitat Depth| Number of Stations With
Year Rating * [T<25 and DO > 3] [T<22 and DO > 5] Chlorophylla Exceedances
2001 Good* > 10 meters 0 meters Standards Not Asdbpt
2002 Good* > 10 meters 0 meters Two (Midlake and Upper

Coosawattee Arm)
2003 No data No data No Data Two (Midlake and Upper
Coosawattee Arm)
2004 Good* > 12 meters 0 meters One ((Midlake)
2005 Good* > 12 meters 0 meters Two (Midlake and Upper
Coosawattee Arm)
2006 Good* > 11 meters 0 meters One ((Midlake)
2007 Good* 22 meters 0 meters Two (Midlake and Upper
Coosawattee Arm)

Table 4b: Midlake at Woodring Recreational Areaofffmal to Standard Station)

Mid-August; Habitat Critical Habitat Depth | Optimal Habitat Depth| Number of Stations With
Year Rating * [T<25 and DO > 3] [T<22 and DO > 5] Chlorophylla Exceedances
2001 Good* 7 meters 0 meters
2002 Poor 1 meter 0 meters
2003 No Data No Data No Data
2004 Fair 3 meters 0 meters Asin4a
2005 Good* > 11 meters 0 meters
2006 Good* > 10 meters 0 meters
2007 Good* 7 meters 0 meters
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* Though a relatively large “Depth of Minimal Suptiag Habitat” for striped bass is available in mygsars at Carters
using the criteria listed (Temp. <Z5and D.O >3.0 mg/L), a habitat rating of “good’stél inadequate to describe the true
quality of the habitat available. That is to S#mgugh there is a large column of water over 3.0Lnod D.O., the average
DO in that column of water (<26) at Carters is typically less than 5.0 mg/L igiven year. This is below the “optimal”
definition for this species. Therefore, using &m®ve rating criteria for Carters actually “ovetes the quality of cool-
oxygenated thermal refugia for striped bass ate€aih August in a given year. Based on WRD dawguality of summer|
thermal refuge in Carters would be more accuratebcribed as “fair” to poor”.

Figure 15: Monthly and Season Average Midlake Chlasphyll a in Good (2005), Fair (2004)
and Poor (2002) Striped Bass Habitat Years

Carters Lake Monthly and Growing Season Average
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Drinking Water Source Use Support

The City of Chatsworth has a water supply intakéhatvery upper end of the Wurley Creek arm

of Carters Lake. The City has had difficulty onnmaccasions treating this source water due to
high algal concentrations. Treatment costs fonubals were extremely high during most of the

growing season in 2002 and 2006-2007, and taste@mdcomplaints escalated.

The City of Calhoun withdraws water from their ikealocated approximately 25 miles
downstream from the Carters Re-regulation Resedanin, on the Coosawattee River. Calhoun
has experienced problems with treating this sowater due to elevated algal concentrations,
and 2002 and 2006 were particularly bad. Increaeadment costs for chemicals and taste and
odor complaints have resulted. Although some efriitrient loading to the Coosawatttee below
Carters is contributed by other sources such au filee high agricultural landuse along this
segment, outflow from Carters is a significant cidmitor.
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