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and trends in trophic status could be developed more rapidly.  Lakes indicated to be use-

threatened or impaired from previously collected data continued to be monitored

annually.  Realignment of the reservoir sampling schedule was also begun in 1994 so that

reservoir sampling by basin could be instituted by 1996.

Water diversion activities have been proposed in both the Coosa and Tallapoosa

watersheds in Georgia (Nolton Johnson, Georgia Environmental Protection Division).

Construction of water supply reservoirs has commenced (personal communication, Dr.

David Bayne) and water diversion may begin before scheduled watershed monitoring of

the Coosa and Tallapoosa River basins in the year 2000.  Water diversion will reduce

flows within both basins and could, depending upon the allocation plan selected, result in

negative impacts to downstream water quality.  Therefore, intensive monitoring of

reservoirs of the Coosa and Tallapoosa River basins was proposed for 1996 to gather pre-

diversion water quality data that could be used for comparisons with post-diversion data.

Spring season sampling of various reservoirs previously conducted in the RWQM

Program was discontinued to allow allocation of resources toward this effort.  However,

intensive monitoring of Coosa and Tallapoosa reservoirs was not conducted during 1996

because of conflicting water quality study requirements.  In 1997, intensive monitoring of

reservoirs of the Coosa and Tallapoosa basins was conducted.  Spring season sampling of

various reservoirs previously conducted in the RWQM Program was again discontinued

to allow allocation of resources toward this effort.
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MATERIALS AND METHODS

Sampling Locations.  Reservoirs sampled during 1997 appear in Table 1.

Locations of sampling sites appear in Table 2.  All reservoirs were sampled in the dam

forebay.  Multiple sites were sampled on larger reservoirs.  Water quality measurements

and water sample collections were conducted from boats positioned at the deepest point

of the channel at each sampling site.

Sample Collection.  Intensive monitoring of reservoirs consisted of monthly

sampling of all stations from April through October in the Coosa basin and from April

through September in the Tallapoosa basin. Reservoirs within each basin were sampled

within a one-week period to reduce weather-related variability in water quality

conditions.  

Monitoring and analyses were conducted in accordance with appropriate standard

operating procedures.  Water quality variables measured during 1997 appear in Table 3.

At each sampling site temperature, dissolved oxygen, specific conductance, and

pH were measured in situ at multiple depths in the water column with Hydrolab Surveyor

III instruments.

A standard, 20 cm diameter Secchi disk with attenuating black and white

quadrants was used to measure visibility.  Photic zone depth determinations were made

by measuring the vertical illumination of the water column using an underwater

photometer.  The depth at which one percent of the surface illumination was measured by

the photometer was considered the photic zone depth.  A composite water sample of

twenty liters was collected from the photic zone.  The sample was collected by raising

and lowering a plastic submersible pump and hose apparatus repeatedly through the

photic zone while collecting the sample in a plastic container.  Withdrawal of individual

samples from the composite water sample occurred in the order presented in the

following paragraphs.

Chlorophyll a samples were collected by filtering a minimum of 500 ml of the

composite photic zone sample through glass fiber filters immediately after collection of 
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the composite sample.  Immediately after filtering, each filter was folded once and placed

in a 50 mm petri dish.  Each petri dish was wrapped in aluminum foil, sealed in a ziploc

bag, and placed on ice for shipment to the Field Operations Division to be frozen until

analyzed.  Corrected chlorophyll a concentrations were used in calculating Carlson's

trophic state index (TSI) for lakes. A more detailed discussion of Carlson’s TSI appears

later in this section.

Soluble reactive phosphorus (formerly termed orthophosphate) samples were

collected by vacuum-filtering 200 ml of the composite sample through 0.45 micron

Millipore membrane filters and collecting the filtrate in acid-washed 250 ml Nalgene

containers.

Finally, two half-gallon portions of the composite sample were collected in plastic

containers and properly preserved for laboratory analysis of water quality variables.

Subsurface grab samples were collected in properly prepared containers at each sampling

site for fecal coliform analysis.

During August, samples for Algal Growth Potential Tests (AGPT) were collected

from the composite photic zone sample by filling a properly prepared plastic container

and preserving on ice.  A more detailed discussion of AGPT appears later in this section.

All samples were preserved, stored, and transported according to procedures in

the ADEM Field Operations Division Standard Operating Procedures and Quality

Control Assurance Manual Volume I Physical/Chemical (1992).

Quality Control / Quality Assurance.  For quality control/quality assurance

purposes, field duplicates of each sample type were collected at ten percent of the

sampling sites.   Field duplicates were true duplicates of the complete collection process.

Blanks were collected at the same frequency as duplicates by processing distilled water

through the collection and filtration equipment in the same manner as regular samples.

Measurements of water temperature, dissolved oxygen, specific conductance, and pH

were replicated at sampling sites where duplicate samples were collected.

Trophic State Index.  Corrected chlorophyll a concentrations were used in

calculating Carlson's trophic state index (TSI) for lakes (Carlson 1977).  Carlson’s TSI

provides limnologists and the public with a single number that serves as an indicator of a

lake’s trophic status.  Corrected chlorophyll a is the parameter used in the RWQM
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Program to calculate TSI because it is considered to give the best estimate of the biotic

response of lakes to nutrient enrichment when algae is the dominant plant community.

 The trophic state classification scale used is as follows:

Oligotrophic:        TSI      <  40

     Mesotrophic:        TSI  40 - 49

Eutrophic:             TSI  50 - 69

Hypereutrophic:   TSI     >  70

Algal Growth Potential Tests.  The Algal Growth Potential Test (AGPT)

determines the total quantity of algal biomass supportable by the test waters and provides

a reliable estimate of the bioavailable and limiting nutrients (Raschke and Schultz 1987).

In control samples, maximum algal standing crop (MSC) dry weights below 5.0 mg/l are

thought to assure protection from nuisance algal blooms and fish-kills in southeastern

lakes, with the exception of lakes in Florida (Raschke and Schultz 1987).  In most

freshwater lakes, phosphorus is the essential plant nutrient that limits growth and

productivity of plankton algae (Wetzel 1983).  Nitrogen usually becomes the limiting

nutrient when bioavailable phosphorus increases relative to nitrogen, as in the case of

waters receiving quantities of treated municipal waste (Raschke and Schultz 1987).  The

AGPT is helpful in identifying these common growth limiting nutrients.
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RESULTS AND DISCUSSION

Data Selection.  Material in this section is divided by basin and reservoir.  Water

quality data presented for further discussion consist of the following:

a) total nitrogen (TN) and total phosphorus (TP), used as indicators of nutrient

content in the waterbody;

       b)   algal growth potential tests (AGPT), used as a determinant of the total 

      quantity of algal biomass supportable by test waters and of the limiting

      nutrient; 

c)   corrected chlorophyll a (chl. a ), used as an indicator of  algal biomass;

d)  Carlson Trophic State Index (TSI), calculated from corrected chlorophyll a

concentrations as a means of trophic state classification of the reservoir ;  and,

e)  dissolved oxygen (DO) concentrations, used as a more direct indicator of 

     water quality because severe depletion can damage aquatic vertebrate and 

     macroinvertebrate communities and interfere with water supply and    

     recreational uses;

These data were selected because of their relationship to the process of eutrophication

and their interest to the regulatory and scientific communities that stems from this

relationship.  The process of eutrophication and the effects on water quality will be

discussed more fully in following paragraphs.  Topics not selected for further discussion

in this report were done so in the interests of time, space, or data availability.  However,

all data collected during the intensive survey appear in the Appendix.

Graphs.  Bar graphs consist of means of the variables for all months depicted in

the line graphs.  Bar graphs with multiple reservoirs and reservoir stations are illustrated

from upstream to downstream as the graph is read from left to right.  Line graphs for each

reservoir depict the monthly changes in the variables.  Unless otherwise specified,

reservoir location is referred to in the legends of graphs as upper,  for the upper portion

of each reservoir;  mid,  for the middle portion of the reservoir;  and lower,  for the dam

forebay of each reservoir.
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Line graphs of DO concentrations consist of measurements conducted at a depth

of five feet because ADEM Water Quality Criteria pertaining to reservoir waters require

a DO concentration of 5.0 mg/l at this depth (ADEM 1997).  Under extreme natural

conditions such as drought the DO concentration may be as low as 4.0 mg/l. 

Eutrophication.  For those unfamiliar with the process of eutrophication,  it may

be useful to discuss the relationship of the topics to the process and how the process

affects the water quality of lakes and reservoirs.  Eutrophication is the process by which

water bodies become more productive through increased input of nutrients, primarily

nitrogen and phosphorus (Welch 1992).  Normally, increased plant (algae and/or

macrophyte) productivity and biomass are considered part of the eutrophication process

though nutrients can increase without an increase in plant growth if available light in the

water column is limited by high concentrations of suspended solids.

The classical trophic succession sequence that occurs in natural lakes is as

follows:

Oligotrophy:  nutrient-poor, biologically unproductive;

Mesotrophy:  intermediate nutrient availability and productivity;

Eutrophy:      nutrient-rich, highly productive;

Hypereutrophic:  the extreme end of the eutrophic stage.

Depending on the nature of the watershed however, eutrophication of natural lakes may

take thousands of years or they may never become eutrophic.

All waterbodies monitored during the intensive survey are reservoirs rather than

natural lakes.  Trophic succession in reservoirs does not occur in the classical form as in

natural lakes.  After filling of the reservoir basin, trophic upsurge occurs, resulting in

high productivity of algae and fish.  The trophic upsurge is fueled by nutrient inputs from

the watershed, leaching of nutrients from the flooded soils of the basin, and

decomposition of terrestrial vegetation and litter.  Eventually a trophic depression takes

place with a decline in the productivity of algae and fish as these initially available

nutrient sources decline.  In time, a less productive but more stable trophic state is

established.  The trophic state that the reservoir eventually settles into (oligotrophic,

mesotrophic, or eutrophic) is determined by the combination of the natural fertility of the
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watershed and the effects of the point and nonpoint sources of pollution within the

watershed.

 The concern about eutrophication from a water quality standpoint is more likely

due to cultural eutrophication.  Cultural eutrophication can be defined as eutrophication

brought about by the increase of nutrient, soil, and /or organic matter loads to a lake or

reservoir as a result of anthropogenic activities (EPA 1990).  Activities that contribute to

cultural eutrophication include wastewater treatment discharges, agricultural and

silvicultural activities, residential and urban development, and road building.  Increased

eutrophication in a waterbody occurring over a period of 10 to 50 years usually indicates

cultural eutrophication (Welch 1992).

The effects of cultural eutrophication to a reservoir that is highly productive, or

eutrophic, can lead to hypereutrophic conditions.  Hypereutrophic conditions are

characterized by the following:

a)  dense algal populations;

b)  low dissolved oxygen concentrations;

c)  increased likelihood of fish kills;  and,

d)  interference with public water supply and recreational uses.

Regardless of whether a reservoir is oligotrophic, mesotrophic, or eutrophic, however,

cultural eutrophication negatively affects biological communities of these waterbodies

through sedimentation and changes in water quality variables such as dissolved oxygen,

pH, water temperature, and light availability.



15

I.  COOSA RIVER RESERVOIRS
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Weiss Reservoir

Nitrogen.  Mean TN concentrations in Weiss were, overall, the highest of all

Coosa reservoirs (Fig. I.7).  Mean concentrations in upper Weiss reservoir were above

those of the mid and lower reservoir and second highest of all Coosa reservoir locations.   

Generally, monthly TN concentrations increased at all Weiss locations from April

through August and decreased afterward (Fig I.10).  Highest monthly TN concentrations

occurred in August.

Highest lake mean TN values occurred in August with lowest values in

September (Fig. I.10).  Lake mean TN concentrations (mean of all stations) generally

increased from April through August while discharge decreased from May through

September.  Lake mean TN concentrations increased as did discharge during the

reservoir drawdown period in October.   

Phosphorus.  Mean TP concentrations in upper Weiss Reservoir were highest of

all Coosa reservoir locations (Fig. I.8).  Values for mid Weiss were, along with upper

Mitchell reservoir, the second highest of all Coosa reservoir locations.  Mean TP values

decreased from upstream to downstream locations in Weiss.

Monthly TP values at each station were lowest in June then increased overall

from June through September with the upper station increasing through October (Fig.

I.10).

Highest lake mean TP values (mean of all stations) occurred in May and

September with lowest values occurring in June (Fig. I.10).  Lake mean TP values

followed the same pattern as lake mean discharge from April through June.  From June

through September, lake mean TP values increased overall while discharge decreased.

TP values decreased once again with increasing discharge during the reservoir drawdown

period in October.

Algal Growth Potential Tests.  Nitrogen was indicated as the limiting nutrient at

all locations of Weiss Reservoir during August 1997 (Table I.1).  Mean MSC values for

the upper, mid, and lower reservoir (25.54, 5.68, and 6.82 mg/l respectively) were well
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above the maximum 5.0 mg/l level suggested to assure protection from nuisance algal

blooms and fish-kills in southeastern lakes.  

Chlorophyll a.  Mean chlorophyll a concentrations in mid and lower Weiss

Reservoir were second only to those of mid and lower Neely Henry and upper Logan

Martin (Fig. I.9).  Within the reservoir, the mean value for the upper station was well

below those of downstream stations and was second lowest to Jordan Reservoir forebay.  

Monthly chlorophyll a concentrations for the lower and mid reservoir stations

increased from May to July then decreased through October (Fig. I.11).  Values for the

upper reservoir were variable month to month with concentrations dropping sharply in

June.

The highest lake mean chlorophyll a concentrations (mean of all stations)

occurred from July through September when lake mean discharge was lowest.  The lake

mean chlorophyll a concentration was highest in July and decreased afterward while

discharge decreased from May through September (Fig. I.11).  The mean chlorophyll a

value continued to decline in October as discharge increased during the reservoir

drawdown period.

Trophic state.  Monthly TSI values for the mid and lower reservoir were well

within the eutrophic range from April through June with values in July reaching

hypereutrophic levels in the lower reservoir and highly eutrophic levels in the mid

reservoir (Fig. I.11).  TSI values declined from August through October but remained

within the upper half of the eutrophic range.  Values for the upper reservoir were near or

within the lower half of the eutrophic range in all months with the exception of June

when the TSI dropped into the oligotrophic range.

Dissolved oxygen/Temperature.  Dissolved oxygen concentrations at all locations

decreased from April through June then generally increased thereafter (Fig. I.11).  DO

concentrations were similar at all locations except during July and August.

Concentrations were above the ADEM Water Criteria (1997) of 5.0 mg/l at all times.  

Depth profiles of temperature and DO from the Weiss dam forebay indicated

isothermal and isochemical conditions from April through June (Fig. I.12).  Weak

chemical stratification began to develop in July and persisted into September.

Isochemical conditions were reestablished in October.  Highest temperatures in the water
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column occurred in July.  Lowest overall DO concentrations in the water column

occurred in August.

Discussion.  Data collected during 1997 indicate that Weiss Reservoir locations

are considerably higher in nutrients and algal biomass than most other Coosa River

reservoir locations. TSI values derived from chlorophyll a concentrations indicated that

Weiss reached hypereutrophic levels in the lower reservoir in July and were highly

eutrophic at mid-reservoir.

Mean TN values were second only to those of lower Neely Henry Reservoir and

mid Lay Reservoir.  Mean TP values for Weiss were highest of all Coosa reservoirs,

overall.  The increase in mean TN and TP concentrations as lake discharge decreased

indicates that point sources may be a considerable contributor to these values.   

Algal growth potential tests confirmed the TP concentrations by indicating

nitrogen to be the limiting nutrient at all locations.  Mean MSC values for all locations

were well above the 5.0 mg/l level suggested to assure protection from nuisance algal

blooms and fish-kills in southeastern lakes.  

Mean chlorophyll a concentrations for mid and lower Weiss were second only to

those of Neely Henry Reservoir and upper Logan Martin Reservoir. Lake mean

concentrations increased to highest levels as discharge decreased and reservoir retention

time increased.  

Dissolved oxygen concentrations remained above the criterion limit of 5.0 mg/l at

all locations of Weiss during the months sampled.  Weak chemical stratification

developed in the dam forebay during July, August, and September though anoxic

conditions never developed.
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 Neely Henry Reservoir

Nitrogen.  Mean TN concentrations for lower Neely Henry were second only to

those of upper Weiss Reservoir and mid Lay Reservoir (Fig. I.7).  Within the reservoir,

mean TN concentrations for the upper and mid locations were below those of the lower

reservoir.

Monthly TN values were variable with highest values at each reservoir location

occurring in August (Fig. I.13).

Highest lake mean TN values (mean of all stations) occurred in August while

lowest values occurred in April (Fig. I.13).  Lake mean TN values followed much the

same pattern as lake discharge for all months except August, when TN values were much

higher as discharge declined.

Phosphorus.  Mean TP concentrations of upper and mid Neely Henry were above

those of lower Neely Henry Reservoir and similar to those of lower Weiss Reservoir (Fig.

I.8).

Monthly TP concentrations varied similarly at all locations with highest

concentrations occurring during May and September and lowest concentrations occurring

in June (Fig. I.13).

Highest lake mean TP values (mean of all stations) occurred in April, May, and

September with lowest TP values occurring in June (Fig. I.13).  Lake mean TP values

followed a pattern similar to lake discharge April-June.  Lake mean TP values increased

afterward through September as lake discharge declined.  TP values decreased once again

in October as discharge increased during the reservoir drawdown period.

Algal Growth Potential Tests.  Nitrogen was indicated as the limiting nutrient at

all locations of Neely Henry Reservoir during August 1997 (Table I.1).  Mean MSC

values for the upper reservoir (7.23 mg/l) were well above the maximum 5.0 mg/l level

suggested to assure protection from nuisance algal blooms and fish-kills in southeastern

lakes while those of the mid and lower reservoir (3.40 and 3.40) were below the 5.0 mg/l

level.

Chlorophyll a.  Mean chlorophyll a concentrations for mid and lower Neely

Henry were the highest of all Coosa reservoir locations (Figs. I.9).  Mean values for the
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upper reservoir were below only those of  locations in Weiss, Neely Henry, and Logan

Martin Reservoirs.

Monthly chlorophyll a concentrations generally decreased at all locations from

April through June (Fig. I.14).  In the lower and mid reservoir locations, concentrations

increased from their lowest point in June to the highest point in August and decreased

afterward.  Highest concentrations in the upper reservoir were reached in September then

declined in October.  With the exception of August, chlorophyll a concentrations were

similar at all locations in the months studied. 

Lake mean chlorophyll a concentrations (mean of all stations) decreased as lake

discharge increased from April through June (Fig. I.14).  From July through September

the opposite was true with lake mean chlorophyll a concentrations increasing as lake

discharge decreased and reservoir retention time increased.  In October, mean

concentrations decreased once again as lake discharge increased during the reservoir

drawdown period.

Trophic state.  TSI values for all locations of Neely Henry were within the upper

half of the eutrophic range during April then declined into the lower half of the eutrophic

range in May and June (Fig. I.14). In the lower and mid reservoir locations, TSI values

increased from June through August, when hypereutrophic conditions were indicated.

TSI values for the lower and mid reservoir declined in September and October but

remained highly eutrophic.  In the upper reservoir, TSI values increased from June to

September, when highly eutrophic conditions occurred.  TSI values in the upper reservoir

decreased in October but remained well within the eutrophic range.

Dissolved oxygen/Temperature.  DO concentrations at all locations decreased

April-July when values for the upper reservoir (4.82 mg/l) were below the criterion limit

of 5.0 mg/l (Fig. I.14).  Concentrations increased at all locations in August and remained

well above the criterion limit in September and October.  DO concentrations at all

locations were similar from April through July then varied until October.

Depth profiles of temperature and DO in the dam forebay of Neely Henry

Reservoir indicated that thermal and chemical stratification existed during April (Fig.

I.15).  Essentially isothermal and isochemical conditions occurred from May through

July as water temperatures increased and DO concentrations decreased.  During August
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and September, Neely Henry forebay was chemically and thermally stratified.  Isothermal

and isochemical conditions returned in October.  Highest water column temperatures and

lowest water column DO concentrations occurred in July.

Discussion.  Of primary concern for Neely Henry Reservoir are the high

chlorophyll a concentrations during August and September.  The highest chlorophyll a

concentrations recorded at any Coosa reservoir location during the study occurred in

lower and mid Neely Henry Reservoir (60.3 and 56.5 ug/l respectively) during August.

TSI values derived from these concentrations (71 and 70, respectively) indicated

hypereutrophic conditions.

TN concentrations in the lower reservoir and TP concentrations in the mid and

upper reservoir locations were higher than those of many other Coosa reservoir locations.

The increase in mean TP values as lake discharge decreased indicates that point sources

may be a considerable contributor to these concentrations.

 Algal growth potential tests confirmed the TP concentrations by indicating

nitrogen to be the limiting nutrient at all locations in August.  Mean MSC values for the

upper reservoir location were well above the 5.0 mg/l level suggested to assure protection

from nuisance algal blooms and fish-kills in southeastern lakes.

DO concentrations in the upper reservoir were below the criterion limit of 5.0

mg/l during July.  Concentrations at all other locations were above the criterion limit on

all dates sampled.  The water column of Neely Henry was thermally and chemically

stratified during April, August, and September.  Anoxic conditions did not develop,

however. 
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Logan Martin Reservoir

Nitrogen.  Mean TN concentrations for Logan Martin were lower overall than

upstream reservoirs Neely Henry and Weiss (Fig. I.7).  Within the reservoir, mean TN

values increased from upstream to downstream.

Monthly TN values followed similar patterns at all locations in the months

sampled with highest concentrations in the lower and upper reservoir in October and the

mid-reservoir in August (Fig. I.16).  Lowest values at all locations occurred in April.  TN

concentrations at all locations were similar April-July then varied at one or more

locations August-October.

Highest lake mean TN concentrations (mean of all stations) occurred in August

and October with lowest values occurring in April (Fig. I.16).  Mean TN values followed

much the same pattern as lake discharge for all months except August, when TN was

much higher as discharge declined.

Phosphorus.  Mean TP concentrations for Logan Martin Reservoir were, along

with those of Jordan Reservoir, the lowest of all Coosa reservoir locations (Fig. I.8).

Within the reservoir, mean TP values for the upper and mid locations were similar with

both higher than that of the lower reservoir.

Monthly TP concentrations were highest at all reservoir locations in May (Fig.

I.16).  Lowest TP concentrations occurred in the upper reservoir during June and

September, the mid reservoir during June, and the lower reservoir during October.   TP

concentrations varied similarly at all locations from April through August then varied at

one or more locations in September and October.

Lake mean TP values (mean of all stations) were highest in April and May and

lowest in June (Fig. I.16).  Lake mean TP values and lake discharge generally followed a

similar pattern until October when TP declined as lake discharge increased during

reservoir drawdown.

Algal Growth Potential Tests.  Nitrogen was indicated as the limiting nutrient at

the upper reservoir location with nitrogen and phosphorus co-limiting at the mid and

lower reservoir locations (Table I.1) in August.  Mean MSC values for the upper, mid,

and lower reservoir locations ( 2.71, 2.42, and 2.26, respectively) were below the
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maximum 5.0 mg/l level suggested to assure protection from nuisance algal blooms and

fish-kills in southeastern lakes.

Chlorophyll a.  The mean chlorophyll a concentration for upper Logan Martin

was second only to those of Neely Henry Reservoir among Coosa reservoir locations

(Fig. I.9).  Mean values declined at the mid and lower reservoir locations though values

for the mid reservoir remained among the highest of Coosa reservoir locations.

Monthly chlorophyll a concentrations at all reservoir locations were highest in

August (Fig. I.17).  Lowest concentrations in the upper and mid reservoir occurred in

June and in the lower reservoir in October.  Concentrations were similar at all locations

in May and June when lake discharge was highest but differed at one or more locations in

other months.

As lake discharge increased April-June, lake mean chlorophyll a concentrations

(mean of all stations) decreased (Fig. I.17). As lake discharge declined July-September,

mean chlorophyll a concentrations were higher, then declined once again with increasing

lake discharge in October during reservoir drawdown .  Highest lake mean chlorophyll a

values occurred in August during the low discharge period with lowest values occurring

during high discharge periods in May and June.

Trophic state.  TSI values for all locations were near or within the upper half of

the eutrophic range in all months (Fig. I.17).  In the upper and mid reservoir, highest TSI

values occurred in August when values were highly eutrophic.  Lowest TSI values at

these locations occurred in June, with values at the midpoint of the eutrophic range.  In

the lower reservoir, TSI values were similar in all months with the highest value

occurring in August and the lowest value occurring in October.

Dissolved oxygen/Temperature.  DO concentrations in the upper reservoir

declined from April through June then remained similar until October when DO

increased (Fig. I.17).  At mid reservoir, DO decreased from April through June then

changed little through October.  In the lower reservoir, DO concentrations were more

variable with values decreasing from April through June, increasing in July and August,

then decreasing again to the lowest levels in September and October.  DO concentrations

at the lower reservoir during September and October (5.51 and 5.56 respectively) were

near the criterion limit of 5.0 mg/l.
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Depth profiles of DO and temperature in the dam forebay of Logan Martin

indicated that weak chemical stratification occurred in April and May and isochemical

conditions in June, with the water column remaining essentially isothermal in these

months (Fig. I.18).  Weak thermal and stronger chemical stratification developed in July

with the water column becoming essentially anoxic below seven meters depth.  In

August, weak thermal and strong chemical stratification was evident though anoxic

conditions did not develop.  Chemical and thermal stratification weakened in September

with the water column essentially isothermal and isochemical in October.  Highest water

column temperatures and lowest water column DO concentrations occurred in July.

Discussion.  Nutrient concentrations of Logan Martin Reservoir were lower

overall than those of upstream reservoirs Weiss and Neely Henry.  Mean TN values of

Logan Martin were lower overall while mean TP values were among the lowest of Coosa

reservoir locations.  Though nitrogen was either the limiting or co-limiting nutrient at all

locations in August, mean MSC values from the AGPT were well below the maximum of

5.0 mg/l suggested to assure protection from nuisance algal blooms and fish-kills.

The mean chlorophyll a concentrations of upper and mid Logan Martin are a

concern though they are likely influenced directly (algal transport) or indirectly

(nutrients) by the downstream flow of water from Neely Henry Reservoir.  In the upper

and mid reservoir in August, TSI values were highly eutrophic with those of the upper

reservoir approaching hypereutrophic levels (TSI = 68).

Though DO concentrations in the lower reservoir remained above the criterion

limit in the months sampled, values in September and October were near the limit of 5.0

mg/l and the majority of the water column (below 7m) during the month of July was

essentially anoxic.
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Lay Reservoir 

Nitrogen.  The mean TN concentration of mid Lay Reservoir was highest of all

Coosa reservoir locations (Fig. I.7).  Mean concentrations of the upper and lower

reservoir were similar to those of upstream Logan Martin Reservoir and above those of

downstream Mitchell and Jordan Reservoirs.

Monthly TN concentrations at mid reservoir increased from April through July

then decreased afterward (Fig. I.19).  In the the upper and lower reservoir, TN

concentrations varied monthly with highest values occurring in June and August and

lowest values occurring in September.  Mean values for the upper and lower reservoir

were similar in all months except for June.

Lake mean TN values (mean of all stations) increased from April through June as

lake discharge increased then were variable July-September as lake discharge decreased

(Fig. I.19). Mean TN increased once again in October as lake discharge increased during

reservoir drawdown.  Highest mean TN values occurred in August with lowest values

occurring in September.

Phosphorus.  Mean TP concentrations of Lay Reservoir were higher than those of

upstream Logan Martin Reservoir (Fig. I.8) and less than those of downstream Mitchell

Reservoir.  Within the reservoir, the highest mean TP concentration occurred at the upper

reservoir.

Monthly TP values decreased from April to June, then increased through August

when highest concentrations at all locations occurred (Fig. I.19).  TP concentrations

declined again in September followed by an increase in October.  Concentrations at all

locations were similar in the months sampled.

Lake mean TP (mean of all stations) decreased as lake discharge increased from

April through June (Fig. I.19).  Mean TP increased as lake discharge decreased in July

and August.  TP concentration declined in September as lake discharge declined further,

then increased along with discharge in October during reservoir drawdown.  Lowest lake

mean TP concentrations occurred in June while highest lake mean TP concentrations

occurred in August.
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Algal Growth Potential Tests.  Nitrogen and phosphorus were co-limiting

nutrients at the upper reservoir location in August (Table I.1).  Nitrogen was the limiting

nutrient at the mid and lower reservoir locations.  Mean MSC values in the upper

reservoir (10.48 mg/l) and the lower reservoir (6.80 mg/l) were well above the maximum

5.0 mg/l level suggested to assure protection from nuisance algal blooms and fish-kills in

southeastern lakes.  The mean MSC value at mid reservoir (2.21 mg/l) was well below

the 5.0 mg/l maximum level.

Chlorophyll a.  Overall, mean chlorophyll a concentrations in Lay Reservoir

were lower than those of upstream Logan Martin Reservoir but higher than those of

downstream reservoirs (Fig. I.9).  Within Lay, lowest mean values occurred in the upper

locations with highest values occurring at mid reservoir.

Monthly chlorophyll a concentrations were similar at the mid and lower reservoir

locations for all months except August (Fig. I.20).  In the upper reservoir, concentrations

were generally less than other reservoir locations and varied April-July.  Concentrations

in the upper reservoir were higher August-October.

Lake mean chlorophyll a concentrations (mean of all stations) decreased April

through July as lake discharge reached its highest point then declined sharply (Fig. I.20).

Lake mean concentrations were higher August through October as lake discharge reached

its lowest level then increased in October during reservoir drawdown.

Trophic state.  TSI values in the upper reservoir were generally within the lower

half of the eutrophic range April through July, then increased to mid-eutrophic levels

August-September (Fig. I.20).  Values at mid reservoir were within the upper levels of

the eutrophic range in all months except July.  In the lower reservoir, TSI values varied

between the upper and lower levels of the eutrophic range.

Dissolved oxygen/Temperature.  DO concentrations decreased at all locations

April-July then were generally higher through October (Fig. I.20).  Concentrations at the

upper reservoir in June and July (5.75 and 5.50 mg/l respectively) were just above the

criterion limit of 5.0 mg/l.  DO concentrations at mid reservoir were well above the

criterion limit in all months except July when the value (5.11 mg/l) was just above the

criterion limit.  In the lower reservoir, DO concentrations in July and August (4.47 and

4.46, respectively) were below the criterion limit.
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Depth profiles of DO and temperature in the dam forebay of Lay Reservoir

indicated weak thermal and chemical stratification during April and May (Fig. I.21).

From June-October, the water column was essentially isothermal.  Essentially

isochemical conditions occurred in June, August, and October with some chemical

stratification occurring in July and September.  Highest water column temperatures

occurred in July and August with lowest DO concentrations occurring July-September.

With the exception of a small portion of the water column in July, anoxic conditions did

not occur in the dam forebay when sampled.

Discussion.  Nutrient concentrations of Lay Reservoir are indicated as a concern.

Mean TN concentrations at mid reservoir were highest of Coosa reservoir locations.

Mean TP concentrations of Lay were higher than those of upstream Logan Martin

Reservoir.  Mean MSC values from the AGPT for the upper and lower reservoir were

well above the 5.0 mg/l level suggested to assure protection from nuisance algal blooms

and fish kills.

Mean chlorophyll a concentrations were lower than those of upstream Logan

Martin Reservoir.  TSI values derived from these concentrations were generally lower

than those of upstream reservoirs and within the eutrophic range.  TSI values did not

approach hypereutrophic levels in the months sampled.

In the lower reservoir, DO concentrations were below the criterion limit in July

and August.  DO concentrations in the upper reservoir were near the criterion limit in

June and July with concentrations at mid-reservoir near the limit in July.  With the

exception of a small portion near the bottom of the water column in July, anoxic

conditions did not occur in the dam forebay when sampled.



33

Mitchell Reservoir

Nitrogen.  Mean TN concentrations for Mitchell Reservoir were second lowest of

Coosa reservoirs (Fig. I.7).  Within the reservoir, the mean concentration for the upper

location was slightly higher than that of the lower reservoir.

Monthly TN concentrations were similar at both locations in all months sampled

(Fig. I.22). TN concentrations varied month to month with highest values occurring in

August and lowest values occurring in September.

Lake mean TN concentrations (mean of all stations) followed a similar pattern as

lake discharge April-July (Fig. I.22).  Mean TN increased sharply in August as discharge

continued to decline then decreased in September as lake discharge reached its lowest

level.  In October, mean TN increased as did discharge.

Phosphorus.  Mean TP concentrations in Mitchell were second highest to Weiss

Reservoir of all Coosa reservoir locations (Fig. I.8).  Within the reservoir, mean TP

concentrations in the upper location were higher than those of the lower reservoir.

Monthly TP concentrations at both reservoir locations decreased April-June then

increased to their highest point in August (Fig. I.22).  Concentrations decreased in

September and increased in October.

Lake mean TP concentrations (mean of all stations) decreased as lake discharge

increased from April through June (Fig. I.22).  Lake discharge declined sharply July-

August as mean TP concentrations increased.  Lake mean TP concentrations and lake

discharge decreased in September and increased in October.

Algal Growth Potential Tests.  Nitrogen was indicated as the limiting nutrient in

the upper reservoir with nitrogen and phosphorus co-limiting in the lower reservoir

during August (Table I.1).  The mean MSC value for the upper reservoir (6.05 mg/l) and

the lower reservoir (7.17 mg/l) were well above the maximum 5.0 mg/l level suggested to

assure protection from nuisance algal blooms and fish-kills in southeastern lakes.

Chlorophyll a.  Mean chlorophyll a concentrations for Mitchell were second

lowest to Jordan Reservoir of all Coosa reservoir locations (Fig. I.9).  Within the

reservoir, mean concentrations in the upper location were substantially higher than those

of the lower reservoir.
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Monthly chlorophyll a concentrations at both reservoir locations were highest in

October (Fig. I. 23).  Concentrations in the upper reservoir were lowest in May with

those of the lower reservoir lowest in August.  Concentrations at both reservoir locations

varied monthly with both locations following the same pattern from June through

October.

Lake mean chlorophyll a concentrations (mean of all stations) increased along

with lake discharge April-June (Fig. I.23).  Concentrations decreased along with lake

discharge July-August.  Mean concentrations increased in September and October with

lake discharge decreasing in September and increasing in October.  Highest mean

chlorophyll a concentrations occurred in October with lowest mean concentrations

occurring in August.

Trophic state.  TSI values for both locations in Mitchell Reservoir were generally

within the lower half of the eutrophic range April-October (Fig. I.23).  Values for the

upper reservoir increased into the upper half of the eutrophic range in June, September,

and October while TSI values for the lower reservoir were in the upper half of the

eutrophic range during the months of May and October only.

Dissolved oxygen/Temperature.  DO concentrations in the upper reservoir

decreased April-July with values from July (5.44 mg/l) just above the criterion limit of

5.0 mg/l (Fig. I.23). Concentrations in the upper reservoir were higher August-October.

In the lower reservoir, DO concentrations increased from April through May then

decreased through August.  Concentrations from July-September (5.11, 4.62, and 5.51

mg/l, respectively) were near or below the criterion limit.  DO concentrations in the

lower reservoir during October increased from previous months.

Depth profiles of dissolved oxygen and temperature from the dam forebay of

Mitchell Reservoir indicated essentially isothermal and isochemical conditions during

April (Fig. I.24).  Weak thermal and chemical stratification began to develop in the water

column in May with chemical stratification becoming more developed in July.  Weak

chemical stratification persisted through October.  Essentially isothermal conditions

returned in August and continued through the end of sampling in October.  Anoxic

conditions developed at the bottom of the water column in July.  Highest water column

temperatures and lowest water column dissolved oxygen concentrations occurred in July. 
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Discussion.  Though TN concentrations in Mitchell Reservoir were lower than

those of upstream reservoirs,  phosphorus concentrations were higher.  Higher

phosphorus concentrations were further verified by the AGPT, which indicated nitrogen

as the limiting or co-limiting nutrient and MSC values greater than the maximum 5.0

mg/l level suggested to assure protection from nuisance algal blooms and fish-kills in

southeastern lakes.

Chlorophyll a concentrations in Mitchell Reservoir were lower than those of all

upstream Coosa reservoirs.  TSI values derived from these concentrations indicated that

Mitchell Reservoir was often within the lower half of the eutrophic range with values

entering the upper half of the range in June and October.

DO concentrations in Mitchell were near or below criterion limits from July-

September.  Anoxic conditions developed at the bottom of the water column in July.
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Jordan Reservoir

Nitrogen.  Mean TN concentrations in Jordan Reservoir were lowest of all Coosa

reservoir locations. (Fig. I.7).  Within the reservoir, mean concentrations in the upper

location were above those of the lower reservoir.

Monthly TN concentrations at both reservoir locations were variable during the

months sampled (Fig. I.25).  Highest concentrations at both locations occurred in August.

Lowest concentrations in the upper reservoir occurred in September-October and in the

lower reservoir in May and September.

Lake mean TN concentrations (mean of all stations) were variable April-June as

lake discharge increased (Fig. I.25).  Lake discharge decreased sharply July-September

with highest mean TN concentrations occurring in August and declining in September.

Lake discharge increased during reservoir drawdown in October as did mean TN. 

Phosphorus.  Mean TP concentrations in Jordan Reservoir were, along with those

of Logan Martin Reservoir, the lowest of Coosa reservoir locations (Fig. I.8).  Within the

reservoir, the mean TP for the upper location was higher than that of the lower reservoir.

Monthly TP concentrations at both locations decreased April-June then increased

July-August (Fig. I.25).  In September, TP decreased then increased again in October.

Highest TP concentrations at both locations occurred in August.  Lowest TP

concentrations in the lower reservoir occurred May-June and in the upper reservoir, June.

Lake mean TP concentrations (mean of all stations) declined April-June as lake

discharge increased (Fig. I.25).  Lake discharge decreased sharply July-September with

highest mean TP concentrations occurring in August and declining in September.  Lake

discharge increased in October as did mean TP.

Algal Growth Potential Tests.  Nitrogen was indicated as the limiting nutrient in

the upper reservoir during August with phosphorus the limiting nutrient in the lower

reservoir (Table I.1).  Mean MSC values for the upper reservoir (6.80 mg/l) and the lower

reservoir (6.28 mg/l) were well above the maximum 5.0 mg/l level suggested to assure

protection from nuisance algal blooms and fish-kills in southeastern lakes.

Chlorophyll a.  Mean chlorophyll a concentrations in Jordan Reservoir were,

along with those of upper Weiss, the lowest of Coosa reservoir locations (Fig. I.9). 
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Within the reservoir, the mean value for the upper reservoir was greater than that of the

lower reservoir.

Monthly chlorophyll a concentrations in the upper reservoir were similar April-

October (Fig. I.26).  Concentrations in the lower reservoir were more variable with

highest concentrations occurring in May and lowest concentrations occurring July-

August.

Lake mean chlorophyll a concentrations (mean of all stations) increased April-

May as discharge increased (Fig. I.26).  Mean concentrations declined in June then

changed little through October.  Lake discharge declined sharply July-September and

increased in October.

Trophic state.  TSI values for upper Jordan Reservoir were within the lower

levels of the eutrophic range April-October (Fig. I.26).   TSI values for the lower

reservoir varied greatly April-October, ranging from the upper eutrophic range in May to

the mesotrophic range in July and August.

Dissolved oxygen/Temperature.  DO concentrations in the upper reservoir

declined April-July and were variable August-October (Fig. I.26).  Concentrations during

July (5.33 mg/l) and September (5.10 mg/l) were near the criterion limit of 5.0 mg/l.  In

the lower reservoir, DO concentrations increased April-May then decreased through

August.  Concentrations in the lower reservoir in July (4.67 mg/l) and August (4.83 mg/l)

were below the criterion limit of 5.0 mg/l.

Depth profiles of dissolved oxygen and temperature from the dam forebay of

Jordan Reservoir indicated isothermal and isochemical conditions in April (Fig. I.27).

Chemical stratification developed in May and persisted through September.  Weak

thermal stratification developed in May and persisted through August.  Anoxic conditions

developed at the bottom of the water column in July and August.  Lowest water column

DO concentrations occurred in July.  Highest water column temperatures occurred in

August.

Discussion.  Overall, nutrient concentrations in Jordan Reservoir were lowest of

all Coosa reservoir locations.  However, nitrogen was indicated as the limiting nutrient in

the upper reservoir in August and mean MSC values for both reservoir locations were
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well above the maximum 5.0 mg/l level suggested to assure protection from nuisance

algal blooms and fish-kills in southeastern lakes.

Chlorophyll a concentrations were lowest of Coosa reservoir locations overall.

TSI values derived from these concentrations indicated that the trophic state of Jordan

was lowest of the Coosa reservoirs with values generally within the lower eutrophic to

mesotrophic range.

DO concentrations in Jordan reservoir were near or below the criterion limit July-

September.  Anoxic conditions developed at the bottom of the water column only during

July and August.
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II. TALLAPOOSA RIVER RESERVOIRS
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Harris Reservoir

Nitrogen.  Of Tallapoosa reservoir locations, the mean TN concentration for

upper Harris Reservoir was second highest to those of Yates Reservoir (Fig. II.5).

Within the reservoir, the mean TN value from the Little Tallapoosa River portion of

Harris was second to that of the upper reservoir followed by values for the mid and lower

locations.

Monthly TN concentrations for upper Harris Reservoir increased from April to

their highest point in August (Fig. II.6).  TN concentrations of other reservoir locations

were variable April-July but increased to their highest points in August.  TN

concentrations at all locations decreased sharply in September.

Lake mean TN concentrations (mean of all stations) decreased April-June as lake

discharge increased (Fig. II.6).  Lake discharge decreased July-September as lake mean

TN increased to its highest point in August and declined in September.

Phosphorus.  Of Tallapoosa reservoir locations, the mean TP concentration for

upper Harris Reservoir was second highest toYates Reservoir (Fig. II.5).  Within Harris,

mean TP concentrations for the Little Tallapoosa and mid reservoir were below that of

the upper reservoir , followed by the lower reservoir.

Monthly TP concentrations were variable at all locations (Fig. II.6).  Highest

concentrations in the upper reservoir occurred in July while highest concentrations in the

other reservoir locations occurred April-May.  Lowest concentrations at all locations

occurred in June.

Lake mean TP concentrations (mean of all stations) were highest April-May and

July with lake discharge increasing through June and decreasing afterward (Fig. II.6).

Lowest lake mean TP concentrations occurred in June when lake discharge was greatest.

Algal Growth Potential Tests.  Phosphorus was indicated as the limiting nutrient

at all locations during August (Table II.1).  Mean MSC values at the Little Tallapoosa,

upper, mid, and lower reservoir locations (3.55, 4.55, 1.82, and 1.59 mg/l respectively)

were below the maximum 5.0 mg/l level suggested to assure protection from nuisance

algal blooms and fish-kills in southeastern lakes.
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Chlorophyll a.  Mean chlorophyll a concentrations in the upper, mid, and Little

Tallapoosa reservoir locations were, with the exception of the Sougahatchee embayment

of Yates Reservoir, highest overall of Tallapoosa locations (Fig. II.5).  Within Harris,

highest mean concentrations occurred in the Little Tallapoosa with lowest concentrations

occurring in the lower reservoir.

Monthly chlorophyll a concentrations were variable at all locations (Fig. II.7).  In

the Little Tallapoosa location, lowest concentrations occurred in June and increased

thereafter to their highest level in September.  In the upper reservoir, highest

concentrations occurred in May and lowest concentrations in April and June.  At mid

reservoir highest concentrations occurred in April and August with the lowest

concentration occurring in June.  In the lower reservoir, the highest concentration

occurred in July and the lowest concentration in April.

Lake mean chlorophyll a concentrations (mean of all stations)  were variable with

lowest concentrations occurring during highest lake discharge in June (Fig. II.7).  Mean

concentrations were higher July-September as lake discharge decreased.

Trophic state.  TSI values in the Little Tallapoosa location of Harris Reservoir

were within the lower level of the eutrophic range in all months except June, when values

were just within the mesotrophic range (Fig. II.7).  In the upper reservoir, TSI values

varied from oligotrophic levels in April and June to values in the middle of the eutrophic

range in May.  TSI values at mid reservoir were within the lower levels of the eutrophic

range in all months except June when values were just within the mesotrophic range.  In

the lower reservoir, TSI values were within the mesotrophic range April-June then

increased into the eutrophic range July-August.  TSI values in the lower reservoir

decreased into the mesotrophic range in September.

Dissolved oxygen/Temperature.  DO concentrations in Harris were similar at all

locations April-September with highest concentrations in May and lowest concentrations

in July (Fig. II.7).  Lowest concentrations occurred in the upper reservoir (6.54 mg/l) but

were well above the criterion limit of 5.0 mg/l.

Depth profiles of dissolved oxygen from the dam forebay of Harris Reservoir

indicated weak chemical stratification in April.  Stratification became more pronounced

monthly until essentially anoxic conditions occurred from a depth of 6m to the lake
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bottom in August and September (Fig. II.8).  Similar DO concentrations were observed in

the water column at mid-reservoir and the Little Tallapoosa location in these months

(Appendix). 

Depth profiles of temperature indicated weak thermal stratification in April that

intensified in the upper water column May-July as a pronounced thermocline developed

at a depth of 3-7m (Fig. II.8).  A pronounced thermocline also existed between 20 and

25m depth April-September.  Highest water column temperatures occurred in July.

Discussion.  Nutrient concentrations in upper Harris Reservoir were highest of

mainstem Tallapoosa reservoir locations.  However, phosphorus was indicated as the

limiting nutrient at all locations of Harris in August and mean MSC values were below

the maximum 5.0 mg/l level suggested to assure protection from nuisance algal blooms

and fish-kills in southeastern lakes.

Mean chlorophyll a concentrations in several locations of Harris Reservoir were

highest of mainstem Tallapoosa reservoir locations.  However, TSI values derived from

chlorophyll concentrations were never above the mid eutrophic range and on occasion

dropped into the mesotrophic and oligotrophic range from April-September.

Dissolved oxygen concentrations were well above criterion limits April-

September though large portions of the water column in the dam forebay were essentially

anoxic in August and September. Similar DO concentrations were observed in the water

column at mid-reservoir and the Little Tallapoosa location in these months.
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Martin Reservoir

Nitrogen.  Mean TN concentrations of Martin Reservoir were similar to those of

Harris Reservoir (Fig. II.5).  Highest mean TN concentrations occurred at mid-reservoir

followed by the upper reservoir, Kowaliga, and the lower reservoir.

Monthly TN concentrations were similar at the upper reservoir, Kowaliga, and the

lower reservoir and changed little April-July (Fig. II.9).  TN concentrations increased

greatly at these locations in August and decreased to the lowest levels in September.  At

mid reservoir, TN concentrations increased April-August then decreased to the lowest

level in September.

Lake mean TN values (mean of all stations) changed little April-July, increased to

the highest level in August, then decreased to the lowest level in September (Fig. II.9).

Lake discharge during this period increased April-June then decreased through

September.

Phosphorus.  Mean TP concentrations for Martin Reservoir were similar to those

of mid and lower Harris Reservoir (Fig. II.5).   Highest mean TP occurred at the upper

and lower reservoir locations, followed by Kowaliga and the mid reservoir respectively.

Monthly TP concentrations were variable at all locations April-September (Fig.

II.9).  Highest concentrations in the upper reservoir, Kowaliga, and mid reservoir

occurred April-May and in the lower reservoir in July.  Lowest concentrations at all

locations occurred in June.

Lake mean TP concentrations (mean of all stations) were highest April-May and

lowest in June when lake discharge was highest (Fig. II.9).  Lake discharge increased

April-June and decreased afterward.

Algal Growth Potential Tests.  Phosphorus was indicated as the limiting nutrient

in upper and lower Martin Reservoir in August (Table II.1).  In the mid reservoir and

Kowaliga, nitrogen and phosphorus were co-limiting.  Mean MSC values for the upper,

mid, Kowaliga, and lower reservoir locations (2.60, 1.83, 1.58, and 1.75 mg/l,

respectively) were well below the maximum 5.0 mg/l level suggested to assure protection

from nuisance algal blooms and fish-kills in southeastern lakes.
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Chlorophyll a.  Mean chlorophyll a concentrations for Martin Reservoir were,

with the exception of the upper reservoir, much lower than those of upstream Harris

Reservoir (Fig. II.5).  Highest mean concentrations occurred in the upper reservoir,

followed by the mid reservoir, lower reservoir, and Kowaliga respectively.

Monthly chlorophyll a concentrations in the upper reservoir increased April-July

and decreased afterward (Fig. II.10).  At mid-reservoir, concentrations were variable with

highest concentrations in August and lowest concentrations in May and July.  At

Kowaliga, concentrations increased April-July and decreased afterward.  Concentrations

in the lower reservoir increased April-August and decreased in September.

Lake mean chlorophyll a concentrations (mean of all stations) increased April-

August and declined in September (Fig. II.10).  Lake discharge increased April-June then

decreased afterward.

Trophic state.  TSI values in the upper reservoir increased from the mesotrophic

range in April to the lower levels of the eutrophic range May-September (Fig. II.10).  At

mid reservoir, TSI values varied from the oligotrophic range in May to the mesotrophic

range in April and June-September.  At Kowaliga, TSI values increased from the

oligotrophic range in April-May to the mesotrophic range June-September.  TSI values

for the lower reservoir increased from the oligotrophic range in April-May to the

mesotrophic range June-September.

Dissolved oxygen/Temperature.  DO concentrations decreased at all locations

April-May then increased August-September (Fig. II.10).  Concentrations were well

above the criterion limit of 5.0 mg/l April-September. 

Depth profiles of dissolved oxygen from the dam forebay of Martin Reservoir

indicated essentially isochemical conditions in April with stratification beginning in May

and becoming more pronounced monthly (Fig. II.11).  DO concentrations in the dam

forebay decreased monthly until the water column was essentially anoxic from a depth of

11m to the lake bottom by September.  Similar DO concentrations were observed in the

water column at all reservoir locations during this month (Appendix).

Depth profiles of temperature indicated thermal stratification at one or more

depths in the water column from April-September (Fig. II.11).  An upper water column
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thermocline occurred at various depths while a lower water column thermocline persisted

at approximately 25m depth April-September.

Discussion.  Nutrient concentrations in Martin Reservoir were generally similar

to those of Harris Reservoir.  Phosphorus was indicated as the limiting or co-limiting

nutrient at all locations in August and mean MSC values were below the maximum 5.0

mg/l level suggested to assure protection from nuisance algal blooms and fish-kills in

southeastern lakes.

Mean chlorophyll a concentrations were, with the exception of the upper

reservoir, much lower than those of Harris and simlar to those of Yates and Thurlow

Reservoirs. TSI values derived from chlorophyll concentrations were often within the

oligotrophic to mesotrophic range with only the upper reservoir location reaching

eutrophic levels.

DO concentrations were above criterion limits April-September.  However, DO

concentrations in the dam forebay decreased monthly until the majority of the water

column was essentially anoxic in September. Similar DO concentrations were observed

in the water column at all reservoir locations during this month
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Yates Reservoir

Nitrogen.  Mean TN concentrations in the Sougahatchee Creek embayment and

lower Yates Reservoir were highest of Tallapoosa reservoir locations (Fig. II.5).

Concentrations in lower Yates Reservoir were much higher than those of Martin

Reservoir.  Higher concentrations in Yates are likely attributable in part to the effects of

Sougahatchee Creek, which enters Yates upstream of the lower reservoir location.

Monthly TN concentrations in lower Yates Reservoir increased April-August and

declined in September (Fig. II.12).  With the exception of decreased TN in July,

concentrations in the Sougahatchee Creek embayment of Yates followed a similar pattern

to those of the lower reservoir. TN concentrations in the lower reservoir increased April-

August though lake discharge declined after June (Fig. II.12).

Phosphorus.  Mean TP concentrations in the Sougahatchee Creek embayment

and lower Yates Reservoir were, along with upper Harris Reservoir, highest of

Tallapoosa reservoir locations (Fig. II.5).  Concentrations in lower Yates Reservoir were

higher than those of Martin Reservoir.  Higher concentrations in Yates are likely

attributable in part to the effects of Sougahatchee Creek, which enters Yates upstream of

the lower reservoir location.

Monthly TP concentrations in Yates Reservoir were variable April-September.

Highest concentrations in the Sougahatchee Creek embayment occurred in August and in

the lower reservoir in July (Fig. II.13).  Lowest concentrations occurred in June at both

locations.  TP concentrations in the lower reservoir declined as discharge increased

April-June (Fig. II.13).  Concentrations were variable July-September as discharge

decreased.

Algal Growth Potential Tests.  Nitrogen was indicated as the limiting nutrient in

the Sougahatchee Creek embayment during August (Table II.1). The mean MSC value

for the embayment (36.92) was well above the maximum 5.0 mg/l level suggested to

assure protection from nuisance algal blooms and fish-kills in southeastern lakes.  In the

lower reservoir, phosphorus was indicated as the limiting nutrient in August.  The mean

MSC value for the lower reservoir (1.29 mg/l) was well below the maximum 5.0 mg/l
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level suggested to assure protection from nuisance algal blooms and fish-kills in

southeastern lakes.

Chlorophyll a.  The mean chlorophyll a concentration for the Sougahatchee

Creek embayment of Yates Reservoir was highest of Tallapoosa reservoir locations (Fig.

II.5).  The mean concentration for lower Yates Reservoir was higher than those of mid

and lower Martin Reservoir. The higher concentration for Yates is likely attributable in

part to the effects of Sougahatchee Creek, which enters Yates upstream of the lower

reservoir location.

Monthly chlorophyll a concentrations for the Sougahatchee Creek embayment of

Yates increased overall April-September, with the greatest increase occurring August-

September (Fig. II.14).  Concentrations in lower Yates Reservoir decreased April-June

then were variable through September.  Highest concentrations in lower Yates occurred

in April and September with lowest concentrations occurring in June.

Chlorophyll a concentrations in lower Yates Reservoir declined as lake discharge

increased April-June (Fig. II.14).  Concentrations increased overall July-September as

lake discharge declined.

Trophic state.  TSI values for the Sougahatchee Creek embayment of Yates

Reservoir increased from oligotrophic levels in April to highly eutrophic levels in

September (Fig. II.15).  In lower Yates Reservoir, TSI values decreased from lower

eutrophic levels in April to oligotrophic levels in June.  TSI values generally increased to

lower eutrophic levels July-September.

Dissolved oxygen/Temperature.  DO concentrations in the Sougahatchee Creek

embayment of Yates Reservoir decreased April-August then increased in September (Fig.

II.15).  Concentrations were above the criterion limit of 5.0 mg/l in all months sampled.

DO concentrations in lower Yates Reservoir decreased April-July then increased through

September. Concentrations in July (5.74 mg/l) were near the criterion limit.

Depth profiles of dissolved oxygen in the dam forebay of Yates Reservoir

indicated weak chemical stratification April-July (Fig. II.16).  Stratification became more

pronounced August-September with the development of a strong chemocline at 3-4 m

depth in the latter month.  Lowest water column DO concentrations occurred in
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September.  Anoxic conditions did not occur in the water column of lower Yates

Reservoir in the months sampled.

Depth profiles of temperature in the dam forebay of Yates Reservoir indicated

weak thermal stratification April-May with a thermocline developing between the surface

and 2m in June (Fig. II.16).  Stratification broke down in July then began to develop

again in August.  By September, a strong thermocline developed at 3-4 m depth.  Highest

water column temperatures occurred in July.

Discussion.  Nutrient concentrations in the Sougahatchee Creek embayment and

lower Yates Reservoir were higher than those of most other Tallapoosa reservoir

locations.  The concentrations in the lower reservoir are likely attributable in part to the

effects of Sougahatchee Creek, which enters Yates upstream of the lower reservoir

location.  Nitrogen was indicated as the limiting nutrient in the Sougahatchee Creek

embayment with the mean MSC value over seven times the maximum 5.0 mg/l level

suggested to assure protection from nuisance algal blooms and fish-kills in southeastern

lakes.  In the lower reservoir, however, phosphorus was indicated as the limiting nutrient

and the mean MSC value was well below the maximum 5.0 mg/l level.

The mean chlorophyll a concentration for the Sougahatchee Creek embayment

was highest of Tallapoosa reservoir locations while the mean concentration for lower

Yates Reservoir was higher than those of mid and lower Martin Reservoir. The higher

concentration for lower Yates Reservoir is likely attributable in part to the effects of

Sougahatchee Creek, which enters Yates upstream of the lower reservoir location.  TSI

values derived from chlorophyll a concentrations indicated that the trophic state of the

Sougahatchee Creek embayment increased from oligotrophic levels in April to highly

eutrophic levels in September.  TSI values for lower Yates Reservoir varied with values

ranging from oligotrophic to eutrophic levels April-September.

DO concentrations for Yates Reservoir were above the criterion limit April-

September though values in the lower reservoir during July were near the limit.  Anoxic

conditions did not occur in the water column of lower Yates Reservoir in the months

sampled
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Thurlow Reservoir

Nitrogen.  Mean TN concentrations in Thurlow Reservoir were lower than those

of Yates Reservoir (Fig. II.5).  Concentrations in Thurlow were higher than a number of

Harris and Martin Reservoir locations.  Higher TN concentrations in Thurlow may be

attributable in part to the effects of upstream Yates Reservoir.

Monthly TN concentrations in Thurlow increased April-August then declined in

September (Fig. II.12).  Highest concentrations occurred in August with lowest

concentrations in September. TN concentrations in Thurlow increased April-August

though lake discharge decreased after June (Fig. II.12).

Phosphorus.  With the exception of upper Harris Reservoir and Yates Reservoir,

mean TP concentrations in Thurlow were higher than those of other Tallapoosa reservoir

locations (Fig. II.5). Higher TP concentrations in Thurlow may be attributable in part to

the effects of upstream Yates Reservoir.

Monthly TP concentrations for Thurlow Reservoir were variable April-September

(Fig. II.13).  Highest concentrations occurred in August with lowest concentrations in

June.  TP concentrations declined April-June as lake discharge increased (Fig. II.13).  In

July-August, TP concentrations increased as lake discharge declined.

Algal Growth Potential Tests.  Phosphorus was indicated as the limiting nutrient

in Thurlow Reservoir in August (Table II.1).  Mean MSC values for Thurlow (1.39 mg/l)

were well below the maximum 5.0 mg/l level suggested to assure protection from

nuisance algal blooms and fish-kills in southeastern lakes.

Chlorophyll a.  Mean chlorophyll a concentrations for Thurlow Reservoir were

less than those of Yates Reservoir but greater than those of mid and lower Martin

Reservoir (Fig. II.5) Higher chlorophyll a concentrations in Thurlow may be attributable

in part to the effects of upstream Yates Reservoir.

Monthly chlorophyll a concentrations in Thurlow Reservoir were very similar to

those of lower Yates Reservoir (Fig. II.14).  Concentrations decreased April-June then

were variable through September.  Highest concentrations occurred in April with lowest

concentrations in June and August.
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Chlorophyll a concentrations declined as lake discharge increased April-June

(Fig. II.14).  Concentrations increased overall July-September as lake discharge declined.

Trophic state.  TSI values in Thurlow Reservoir were very similar to those of

lower Yates Reservoir (Fig. II.15).   TSI values in Thurlow decreased from lower

eutrophic levels in April to oligotrophic levels in June.  TSI values generally increased to

lower eutrophic levels July-September.

Dissolved oxygen/Temperature.  DO concentrations in Thurlow Reservoir were

above criterion limits of 5.0 mg/l in the months sampled (Fig. II.15).  Highest

concentrations occurred in April with lowest concentrations in August.

Depth profiles of dissolved oxygen and temperature in the dam forebay of

Thurlow Reservoir indicate essentially isothermal and isochemical conditions April-May

and July-August (Fig. II.17).  Thermal stratification developed in the upper water column

in June and weak chemical stratification developed in September.  Anoxic conditions did

not develop in the water column April-September.

Discussion.  Nutrient concentrations in Thurlow Reservoir were higher than a

number of other Tallapoosa Reservoir locations. Higher concentrations in Thurlow may

be attributable in part to the effects of upstream Yates Reservoir.  Phosphorus was

indicated as the limiting nutrient in August, however, and mean MSC values were well

below the maximum 5.0 mg/l level suggested to assure protection from nuisance algal

blooms and fish-kills in southeastern lakes.

Chlorophyll a concentrations in Thurlow were higher than those of mid and lower

Martin Reservoir.  Higher chlorophyll a concentrations in Thurlow may be attributable in

part to the effects of upstream Yates Reservoir. TSI values derived from these

concentrations were very similar to those of lower Yates Reservoir.  TSI values

decreased from lower eutrophic levels in April to oligotrophic levels in June.  TSI values

generally increased to lower eutrophic levels July-September.

DO concentrations for Thurlow Reservoir were above the criterion limit April-

September.  Anoxic conditions did not occur in the water column of Thurlow Reservoir

in the months sampled. 
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