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EXECUTIVE SUMMARY 
 

A water resources study was conducted for Georgia Power’s Morgan Falls 
Hydroelectric Project (FERC No. 2237) to characterize existing water resources, 
develop water resource information for evaluating the effects of continued project 
operations, and evaluate the effects of the Morgan Falls impoundment on summer water 
temperatures.  The study area included the project boundary, the lower reaches of Big 
Creek and Willeo Creek, and a 12-mile segment of the Chattahoochee River 
downstream of the project.  Information was developed based on review of existing 
information and water quality monitoring within the project area. 

The Morgan Falls Project is located on the Chattahoochee River in metropolitan 
Atlanta.  The Chattahoochee River supplies drinking water for over 3 million people, 
with several drinking water supply intakes located upstream and downstream of the 
project.  A unique feature of the Chattahoochee River below Buford Dam is its 
artificially created trout fishery, made possible by releases of cold bottom water from 
Lake Lanier upstream of the project.  The river also serves as the region’s primary 
receiving water for assimilating treated sanitary effluent, with the majority of discharges 
entering the river downstream of Peachtree Creek. 

Georgia Power operates the Morgan Falls Project in a modified run-of-river mode 
for the purposes of (1) re-regulating peaking flows from upstream Buford Dam for 
drinking water supply and treated wastewater assimilation from metropolitan Atlanta; 
and (2) power generation.  Georgia Power operates the project to support the Atlanta 
Regional Commission’s Water Management System for the Chattahoochee River, 
drawing upon the limited usable storage of the project impoundment to the extent 
possible to smooth Buford Dam flows during off-peak periods. 

Chattahoochee River flows through the project area are regulated primarily by 
Buford Dam, which controls 76 percent of the upstream drainage area.  Two major 
water supply intakes are located in the river upstream of the project and two major 
water supply intakes are located in the river downstream of the project.  The Big Creek 
Water Reclamation Facility discharges treated sanitary effluent to the Morgan Falls 
impoundment. 

Designated uses of the Chattahoochee River in the project area are classified as 
Drinking Water and Recreation.  The reach is also designated Secondary Trout Waters 
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for its ability to support trout throughout the year.  The project impoundment fully 
supports its designated uses, while the river downstream is listed as partially supporting 
its designated uses because of elevated densities of fecal coliform bacteria originating 
mostly in urban runoff from tributary watersheds. 

Quarterly water quality monitoring data and continuous dissolved oxygen 
monitoring data collected by Georgia Power in 2003-2005 indicate that dissolved 
oxygen concentrations of the project waters meet applicable water quality criteria.  
Water chemistry samples collected from the impoundment did not yield any detectable 
concentrations of metals listed as toxic priority pollutants. 

The Morgan Falls impoundment is an artificially cool-water reservoir influenced to 
a high degree by cold-water inflow from Buford Dam.  Mean temperatures recorded 
during quarterly monitoring were colder than those measured at any other Georgia 
impoundments monitored by Georgia Power over the same period, including six 
reservoirs in the north Georgia mountains.  Seasonal vertical profile data show that the 
mainstem river channel of the impoundment does not stratify to any substantial degree 
but pronounced spring-summer vertical stratification does occur in at least one secluded 
embayment.  Turbidity of the impoundment is high compared to other Georgia 
reservoirs, reflecting inputs of suspended sediment in stormwater runoff from upstream 
tributary watersheds. 

Analysis of continuous water temperature monitoring data for the Chattahoochee 
River and the Morgan Falls study area shows that heat gains to the cold releases from 
Buford Dam are primarily due to warm-water tributary inflows and heat gained at the 
water-air interface as the river flows downstream.  The steeper rise in river temperature 
across the Morgan Falls impoundment compared to the upstream river is due to the 
greater contribution of tributary drainage areas to the Morgan Falls segment, mainly 
from Big Creek.  The temperature rise per unit surface area across Morgan Falls is 
lower than in the upstream river, once the heat gain from warm tributary inflow is 
factored out, consistent with expectations of a decreasing rate of temperature rise as the 
temperature of the river approaches equilibrium.  The project does not influence 
average monthly heat gain any differently than it has since 1960 when the surface area 
of the Morgan Falls impoundment was increased to its present size.  

Detailed examination of 11 rainfall events over three years of temperature 
monitoring shows that stormwater runoff from the watershed upstream of the project is 
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the predominant factor producing warm-water events in the river downstream of the 
Morgan Falls impoundment, rather than warm water from shallow flats within the 
impoundment.  Summer weekend and weekday rainfall events of 2 inches or more may 
produce warm-water events from June to September, with temperature maxima of 
Morgan Falls releases approaching or exceeding 23°C.  The steady rise in water 
temperature through the impoundment during and immediately after summer rain events 
corresponds closely with increasing warm-water tributary inflow.  Temperature maxima 
during summer rainfall events are higher during off-peak generation periods (i.e., low 
releases) at Buford Dam.  Daily pulses of cold water from Buford Dam following rain 
events tend to moderate the temperature rise.  Warm-water events conclude when 
Buford Dam peaking releases arrive at the Morgan Falls impoundment, and water 
temperatures fall sharply by as much as 10°C. 
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1. INTRODUCTION 

This report presents the findings of the Water Resources Study conducted for 
Federal Energy Regulatory Commission (FERC or Commission) relicensing of Georgia 
Power’s Morgan Falls Hydroelectric Project (FERC No. 2237).   Georgia Power is 
using the Integrated Licensing Process to develop the license application following the 
Commission’s regulations at 18 CFR Part 5.  The study was conducted according to the 
study plan for the Morgan Falls Project approved by the Commission on November 26, 
2004.  Georgia Power will use the information generated by the study to evaluate the 
environmental effects of its proposed project in the Preliminary Licensing Proposal, to 
be filed with the Commission by October 2, 2006. 

The Morgan Falls Project consists of a dam and an impoundment on the 
Chattahoochee River in metropolitan Atlanta, Georgia, in Fulton and Cobb Counties 
(Figures 1 and 2).  Georgia Power operates the project in a modified run-of-river mode 
for the purposes of power generation and domestic water supply and wastewater 
assimilation for metropolitan Atlanta.  The project has an installed capacity of 16.8 
megawatts.  The current license expires February 28, 2009.   

Georgia Power proposes to continue operating the Morgan Falls Project as it is 
currently operated.  The Pre-Application Document (PAD) describes the project 
facilities and current operations and summarizes information characterizing the affected 
environment (Georgia Power, 2004a).  An Operations Primer distributed and filed by 
Georgia Power (2004b) further describes project operations.  Scoping Document 1 
summarizes the environmental issues identified during the Commission’s public 
scoping process conducted pursuant to the National Environmental Policy Act (FERC, 
2004a).  The approved study plan incorporates Georgia Power’s study plan (Georgia 
Power, 2004c) and modifications made by Commission staff (FERC, 2004b).    

 
1.1 Objectives 

The specific objectives of the study are to:  characterize water use, availability, and 
water quality in the Morgan Falls Project study area; characterize the effects of the 
Morgan Falls impoundment on summer water temperatures within the impoundment 
and immediately downstream of the project as they relate to the capability of cold, 
hypolimnetic releases from upstream Buford Dam to sustain stocked trout year-round in 
the reach below Morgan Falls; develop information for evaluating the effects of 
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continued project operations on water quality and water quantity in conjunction with 
various other water uses and operations on the Chattahoochee River; and characterizing 
the benefits of Morgan Falls operation for protecting drinking water uses and 
downstream water quality and quantity in the Chattahoochee River for metropolitan 
Atlanta. 

 
1.2 Study Area 

The study area included the FERC project boundary, defined by the 868-foot 
contour (plant datum [PD])1 around the Morgan Falls impoundment (Figure 2); the 
lower reaches of Big Creek and Willeo Creek upstream of the impoundment; and the 
12-mile segment of the Chattahoochee River extending downstream of Morgan Falls 
dam (river mile 312.6) to the confluence with (but not including) Peachtree Creek in the 
City of Atlanta (river mile 300.5 (Figure 3). 

The study area is located in the Chattahoochee River National Recreation Area 
(CRNRA) (Figure 4).  In 1978, Congress established the 48-mile segment of the 
Chattahoochee River between Buford Dam and Peachtree Creek, along with certain 
lands adjoining the river, as the CRNRA.  The National Park Service (NPS) manages 
the CRNRA to preserve and protect the corridor and its associated natural and cultural 
resources for the benefit and enjoyment of the people.  Three CRNRA land units – 
Island Ford, Vickery Creek, and Gold Branch – border the Morgan Falls impoundment.  
Approximately 47 acres of NPS land holdings extend inside the project boundary (i.e., 
within the 868-ft contour), and most of these holdings extend into the project 
impoundment.  The two areas are located upstream of Georgia Highway 400 (next to 
Island Ford) and at the mouth of Big Creek (next to Vickery Creek) (Figure 2).   

 
1.3 Report Organization 

Section 2 describes the study methods.  A project description is provided in 
Section 3.  Section 4 characterizes existing water quantity.  Water quality information, 
including quarterly monitoring data, is presented in Section 5.  Section 6 evaluates the 
continuous water temperature monitoring data for the Morgan Falls impoundment.  
Section 7 provides a summary.  References are listed in Section 8.  

                                                 
1 Based on plant datum.  Plant datum = mean sea level + 12.39 ft. 
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2. STUDY METHODS 

The study approach followed the approved study plan (Georgia Power, 2004c; 
FERC, 2004b) and consisted of the following elements. 

 
2.1 Review of Existing Information  

Existing water resources in the study area were described based on review of 
existing literature and information sources.  Key sources of information, several of 
which were summarized in the PAD (Georgia Power, 2004a) or listed in the study plan 
(Georgia Power, 2004c), included, but were not limited to: 

• Comprehensive information on permitted water withdrawals, treated 
wastewater discharges, and existing watershed conditions in the upper 
Chattahoochee River basin recently compiled by the Metropolitan North 
Georgia Watershed Planning District (Jordan Jones & Goulding, Inc. [JJ&G], 
2003a, 2003b; CH2M HILL, 2003). 

• Monthly water quality sampling data compiled by the Georgia Environmental 
Protection Division (GEPD) for two municipal water intakes on the 
Chattahoochee River upstream and downstream of the project. 

• Georgia Power quarterly water quality monitoring in 2003 and 2004 at four 
stations in the project impoundment. 

• Georgia Power continuous dissolved oxygen (DO) monitoring in 2003 and 
2004 at locations upstream and downstream of the impoundment. 

• Georgia Power continuous temperature monitoring in 2003 and 2004 at 
locations upstream and downstream of the impoundment. 

• Water resource investigations by the U.S. Geological Survey (USGS) 
characterizing trends in fecal coliform densities in the upper Chattahoochee 
River basin (Gregory and Frick, 2000) and evaluating background stream-
temperature characteristics in Georgia (Dyar and Alhadeff, 1997). 
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• Chattahoochee River flow and water temperature data continuously recorded by 
USGS at numerous stream gages upstream and downstream of the project, as 
well as in larger tributary watersheds. 

• Technical reports, management plans, and other sources on water quality and 
quantity in the upper Chattahoochee River basin. 

 
2.2 Quarterly Water Quality Monitoring 

Quarterly water quality monitoring was conducted by Georgia Power in 2005 to 
characterize water quality conditions in the Morgan Falls impoundment.  Monitoring 
consisted of measuring vertical profiles for several parameters and collecting water 
chemistry samples on a single day in each season.  Data were collected at the same four 
monitoring stations monitored by Georgia Power in 2003 and 2004 (see PAD, Section 
5.2.2), providing a total of three consecutive years of quarterly water quality data from 
the following locations (see Figure 5): 

• Chattahoochee River in a shallow, riverine reach at the upstream end of the 
project impoundment (Station BS-01). 

• Middle reach of the Morgan Falls impoundment downstream of the Big Creek 
confluence and upstream of the Big Creek Water Reclamation Facility (WRF) 
discharge (Station BS-02). 

• Shallow cove (Sullivan Creek) in the lower end of the impoundment (Station 
BS-03).  This station represented shallow waters off of the main channel. 

• Lower end of the impoundment downstream of the Big Creek WRF discharge 
at the forebay of the powerhouse (Station BS-04). 

Data collection consisted of vertical profile measurements of water temperature 
(°C), dissolved oxygen (DO) concentration (milligrams per liter [mg/L]), pH (standard 
units), specific conductance (micromhos per centimeter [µmhos/cm]), turbidity 
(nephelometric turbidity units [NTU]), and Secchi disc transparency (feet [ft]).  In 
addition, 23 water chemistry parameters (listed in the results table in Section 5.3.2) 
were analyzed in surface grab samples collected at Station BS-04 in the lower end of 
the impoundment (Figure 5).  Georgia Power, which operates a laboratory accredited by 
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the National Environmental Laboratory Accreditation Program and recognized by 
GEPD, performed the water chemistry analyses.  

 
2.3 Continuous Water Temperature Monitoring 

2.3.1 Field Data Collection 

To more fully characterize summer water temperatures in the Morgan Falls 
impoundment, Georgia Power installed continuous temperature data loggers 
(StowAway® TidbiTs from Onset Computer Corporation, Bourne, Massachusetts) at 14 
locations in the study area (Figure 6; Table 1).  TidbiTs were installed and temperature 
data collected at one location on the mainstem river upstream of the impoundment, 
seven locations on the mainstem river channel within the impoundment, three locations 
on the two largest tributaries to the impoundment (Big Creek and Willeo Creek), two 
locations in shallow flats/embayments within the impoundment, and one location on the 
mainstem river channel in the Morgan Falls tailrace (Table 1).   

One TidbiT was installed at each location to measure water temperature at an 
approximate depth of 1 meter (m) below the water surface where possible while 
accounting for normal water level fluctuations.  The device was weighted in a protective 
aluminum housing and secured to fixed locations such as buoys, private docks, or other 
anchoring points.  TidbiTs at some locations (e.g., shallow flats or small tributaries) 
were installed at depths less than 1 m due to shallow depth.  As a result, some TidbiTs 
periodically became exposed to air temperatures during low water levels.  The 
following section describes conditions leading to exposure of devices at certain 
locations and how associated temperature data were treated in the water temperature 
database.  TidbiTs recorded water temperatures at 30-minute intervals.  Data were 
downloaded every one to three weeks. 

Water temperature monitoring in May through October 2005 was conducted at 14 
locations (Table 1).  Georgia Power also continuously monitored water temperature and 
DO at three locations in the study area (Stations M1, M8, and T1) from July through 
October 2003, and from late May through October 2004.  Greenspan DO300 monitors 
were deployed at Stations M1 and M8, and a TidbiT was deployed at Station T1 in 2003 
and 2004 (Georgia Power, 2004a).  These monitors collected data at 30-minute time 
steps.    
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2.3.2 Water Temperature Database 

Data from the TidbiT temperature data loggers were downloaded into proprietary 
software, BoxCar Pro, provided by the manufacturer.  A customized Microsoft Access 
database was developed to automate the import of TidbiT data files from BoxCar Pro 
into Access.  Continuous water temperature data collected by Georgia Power in 2003 
and 2004 also were uploaded to the database.  Access was then used to manage and 
maintain this large database with about 231,313 data points. 

The database contains all of the data recorded by the TidbiTs.  However, the 
database was designed to optionally exclude a small portion of the data because it was 
determined that some TidbiTs were periodically measuring air temperature instead of 
water temperature.  There were several reasons why a TidbiT could have recorded air 
temperature instead of water temperature: 

• Newly installed TidbiTs began collecting data before they were submerged in 
the water, but this occurred only when a TidbiT was first deployed. 

• TidbiTs recorded air temperature for brief periods as the field investigator 
physically removed the device from the water to download the recorded data.  
Upon return to the water, the TidbiT instantly resumed recording water 
temperature.  These instances are easily recognized because they appear in the 
temperature record as very brief upward or downward spikes. 

• TidbiTs recorded air temperature when they became exposed to air while being 
deployed in the field.  This occurred if TidbiTs became exposed at lower water 
levels or entangled on debris or logs in the water and then remained out of the 
water.  Either the field investigator observed this when the TidbiT was retrieved 
for download or it became apparent upon reviewing the temperature record.  
Characteristic signatures of monitoring devices exposed to air temperatures 
were sudden sharp deviations (rises or falls) from the temperature trend that 
closely matched air temperatures.   

The data for all instances of apparent exposure to air temperature were retained in 
the water temperature database, but upon careful screening, the data were flagged 
within the database for possible exclusion from analysis through the use of queries in 
the database. 



 

 

7 

Instances when deployed TidbiTs measured air temperature instead of water 
temperature were sometimes difficult to discern.  Two of the TidbiTs in particular, 
those at Stations M4 and F1, were installed in shallow water.  When the reservoir level 
fell below a certain point as part of normal fluctuations, the devices at Stations M42 and 
F1 were no longer submerged, but sitting on the reservoir bottom exposed to air.  An 
example of such an occurrence at Station F1 is demonstrated in Figure 7.  Note that the 
temperature of all the TidbiTs fluctuated daily with solar insolation.  The rise was 
steeper at Station F1 than the other locations because the water was shallow and subject 
to increased warming effects from solar radiation.  However, on September 20, the 
temperature registered at Station F1 suddenly climbed much steeper, closely tracking air 
temperature.  The upward spike corresponded with a decrease in reservoir elevation, 
evidence that the TidbiT was exposed to the air.  During other drawdown periods when 
the differential between air and water temperature was not as great, it was more difficult 
to pinpoint when a TidbiT became exposed and when it was re-submerged as reservoir 
elevation increased.  These data were not excluded from analysis due to uncertainty of 
exactly which data points were “good” water temperatures and which were 
“questionable” air temperatures.  However, where water temperature analyses below 
highlight a timeframe where questionable data were included, the questionable data are 
noted. 

 
2.3.3 USGS Database 

In addition to the TidbiT water temperature data, Georgia Power also compiled data 
from USGS gaging stations along the Chattahoochee River.  Data from nine stations 
beginning at Buford Dam downstream to Atlanta were obtained from USGS and 
compiled into an Access database.  Table 2 indicates the station names, descriptions, 
and type of data contained in the database.  Types of available data included gage height 
(all nine stations), discharge (seven stations), water temperature (six stations), 
precipitation (four stations), and air temperature (one station).  These data were 
recorded every 15 minutes by USGS.  Georgia Power’s USGS database contains 
2,314,642 records for the June 2003 through October 2005 study period. 

                                                 
2 After it was determined that M4 could have been exposed to air, an additional TidbiT, M4A, was 
deployed nearby in a slightly deeper location to provide more reliable data at this main channel location. 
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3. PROJECT DESCRIPTION 

3.1 Chattahoochee River Basin 

The Morgan Falls Project is located on the mainstem Chattahoochee River between 
river miles 312.6 and 319.5 in the Piedmont physiographic province.  The 
Chattahoochee River flows 434 miles and is part of the Apalachicola-Chattahoochee-
Flint (ACF) River basin (Figure 1).  The Chattahoochee River originates in the Blue 
Ridge province of north Georgia, flows southwest through the Piedmont past 
metropolitan Atlanta, heads south along the Georgia-Alabama border into the Coastal 
Plain province, and joins the Flint River in southwest Georgia (Lake Seminole) to form 
the Apalachicola River.  The Apalachicola River flows south to the Gulf of Mexico. 

The Chattahoochee River basin drains 8,770 square miles (sq mi) (GEPD, 1997).  
The watershed upstream of Morgan Falls dam covers 1,370 sq mi of north-central 
Georgia.  This upper portion of the basin includes the U.S. Army Corps of Engineers’ 
(Corps’) Buford Dam (river mile 348.5), which forms Lake Sidney Lanier (Figure 3).  
Lake Lanier covers 38,542 acres and has the largest total storage capacity of any 
reservoir in the basin (Figure 3; Table 3).  By comparison, the Morgan Falls 
impoundment covers 673 acres.  The Corps’ releases at Buford Dam regulate 
Chattahoochee River flows through the project area and metropolitan Atlanta. 

 
3.1.1 Mainstem Dams 

Fourteen dams and reservoirs control the flow of the Chattahoochee River over 
most of its length (Figure 1; Table 3).  The 14 dams impound 277 miles (64 percent) of 
the mainstem Chattahoochee River (Freeman et al., 1997).  The Morgan Falls Project is 
the second dam downstream from the Chattahoochee River basin headwaters and the 
thirteenth dam upstream from the Gulf of Mexico. The project impoundment is among 
the smallest reservoirs in storage capacity. 

 
3.1.2 Major Water Uses 

The Chattahoochee River supplies drinking water for over 3 million people in 
metropolitan Atlanta (CH2M HILL, 2003).  The entire watershed upstream of Morgan 
Falls dam, and the watershed extending 12 river miles downstream to Peachtree Creek 
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in the City of Atlanta, are classified as source water watersheds.  Numerous drinking 
water supply intakes are located upstream and downstream of the Morgan Falls Project.   

The river also serves as the region’s primary receiving water for assimilating the 
area’s treated sanitary effluent.  County and municipal wastewater facilities in a 16-
county metropolitan area (the Metropolitan North Georgia Water Planning District) 
discharged 405 million gallons per day (mgd) of treated wastewater into surface waters 
of the Chattahoochee River basin in 2001 (JJ&G, 2003a).  The majority of these 
discharges (70 percent) occurred downstream of the confluence of Peachtree Creek. 

A unique feature of the Chattahoochee River below Buford Dam is its artificially 
created cold-water trout fishery, one of the southern-most trout fisheries in the U.S. 
Releases of cold bottom waters from Lake Lanier provide a thermal regime suitable for 
stocked trout in a 48-mile segment of the river extending to Peachtree Creek (Figure 3).  
The Morgan Falls Project is located within this segment. 

Other primary uses of the river in the vicinity of the Morgan Falls Project include 
recreation, fishing, aquatic life, hydropower generation, and industrial water supply 
(GEPD, 1997; Corps, 1998).  In addition, releases made from Lake Lanier for 
commercial barge traffic in the lower Chattahoochee and Apalachicola Rivers 
downstream of Columbus, Georgia, pass through the project area (Corps, 1998). 

 
3.2 Project Facilities 

The Morgan Falls Project consists of a 55-foot-high concrete dam, a brick 
powerhouse, and a narrow, 673-acre impoundment about 7 river miles long (Figure 2).  
The dam is situated on the Chattahoochee River in northern metropolitan Atlanta, 36 
miles downstream of Buford Dam and 12 miles upstream of Peachtree Creek (Figure 3). 

Morgan Falls dam, constructed in 1903-1904, is a concrete gravity structure about 
1,031 ft long with a maximum height of 56 ft.  The gross full pond operating head is 
55.2 ft.  The project works consist of the following components from west to east 
(Figure 2): 

• A non-overflow structure approximately 46 ft long (Cobb County side).   

• A spillway section 680 ft long containing 16 radial tainter gates, each 8 ft high 
by 40 ft long.  
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• A trash gate section measuring 20 ft-7 inches containing one, 4-ft-high by 8-ft-
wide trash gate.  

• A combined powerhouse and intake section approximately 195 ft-3 inches long 
containing eight intake bays and a wave wall.  

• A non-overflow section approximately 89 ft long also containing a wave wall 
(Fulton County side). 

The elevation at the top of the spillway gates (normal full pool) is 866 ft PD.  The 
elevation at the spillway crest (bottom of the gates) is 858 ft PD.  Total reservoir storage 
volume is about 2,450 acre-ft.  Usable reservoir storage is about 2,250 acre-ft. 

The brick powerhouse contains seven horizontal, double-runner Francis turbines, 
coupled to seven Westinghouse 2,400-kilowatt (kW) horizontal generators.  The 
maximum generating capacity of the project is 16.8 megawatts (MW).  Individual 
turbine maximum hydraulic capacities range from about 760 to 978 cubic ft per second 
(cfs).  Total hydraulic capacity of the powerhouse is approximately 5,700 cfs. 

The Morgan Falls tailrace is about 200 ft wide and is separated from the rocky 
spillway area (680 ft wide) by a concrete wing wall extending 85 ft downstream of the 
powerhouse.  The tailrace channel and spillway area merge immediately downstream of 
the wing wall.  There is no bypassed reach of river below the dam. 

 
3.3 Project Operation 

Georgia Power operates the Morgan Falls Project in a modified run-of-river mode 
for the purposes of:  (1) re-regulating peaking flows from the Corps’ upstream Buford 
Dam (Lake Lanier) for drinking water supply and treated wastewater assimilation in 
metropolitan Atlanta; and (2) power generation.  Much of the information summarized 
below has previously appeared in the PAD (Georgia Power, 2004a) and an Operations 
Primer (Georgia Power, 2004b).  Georgia Power draws upon the very limited usable 
storage of the Morgan Falls impoundment (2,250 acre-ft) to the maximum extent 
possible to re-regulate Buford Dam flows during off-peak power periods. 
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Buford Dam Operations 

Buford Dam regulates the flow of the Chattahoochee River through metropolitan 
Atlanta, and therefore, drives the manner in which Georgia Power operates the Morgan 
Falls Project.  Buford Dam releases comprise about 76 percent of project inflow and 
vary widely on a daily basis from a normal minimum flow of 600 cfs to peaking flows 
of 10,000 cfs.  The Corps operates Buford Dam as a peaking plant, generating when 
demand is greatest, typically during weekday afternoons.  The Corps’ preferred 
operation is to release minimum flow at all times and provide peaking releases Monday 
through Friday, with no peaking releases on weekends (Corps, 1998).  Maximum 
hydraulic capacity of Buford Dam is 12,000 cfs (Corps, 1998), more than twice that of 
the Morgan Falls powerhouse.  There is an approximately 12-hour lag time for the 
arrival of water released at Buford to reach the project. 

Chattahoochee River Water Management System   

Georgia Power operates the Morgan Falls Project under an agreement with the 
Atlanta Regional Commission (ARC) referred to as the Statement of Policy and 
incorporated in Article 27 of the existing FERC license (see PAD, Section 4.3 and 
Appendix F).  Under the Statement of Policy, Georgia Power agrees to operate Morgan 
Falls to support ARC’s Water Management System for the Chattahoochee River, 
summarized below.  ARC acts as agent on behalf of four water utilities with major 
water supply intakes on the Chattahoochee River, including the City of Atlanta; DeKalb 
County, Georgia; Cobb County-Marietta Water Authority (CCMWA); and Atlanta-
Fulton County Water Resources Commission (see Section 4.2).  The purpose of the 
water management system is to provide the most efficient system practicable for 
providing water supply and water quality releases from Morgan Falls dam.   

On a weekly basis, ARC calculates the minimum release necessary at Morgan Falls 
dam to meet withdrawal needs of downstream water users and maintain flow of 750 cfs 
in the river immediately above the confluence with Peachtree Creek (accounting for 
water withdrawals between Morgan Falls dam and Peachtree Creek).  The 750-cfs 
minimum flow target was set by regulation of GDNR and used by GEPD as the basis 
for determining wastewater discharge limits for meeting water quality standards in the 
river (Rules and Regulations for Water Quality Control, Section 391-3-6-.03).  GEPD 
has consistently used this target as the basis for regulatory decisions, including 
determination of Total Maximum Daily Loads (TMDLs) under the Clean Water Act 
(CWA) National Pollutant Discharge Elimination System (NPDES) discharge permit 
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limits for protecting water quality standards in the Chattahoochee River under the 
Georgia Water Quality Control Act and CWA.   

Expressly subject to receiving sufficient inflow, Morgan Falls provides a minimum 
flow release during off-peak power periods, as requested by ARC, in the range of 849 to 
1,164 cfs so that the 750-cfs minimum flow target can be reliably met.  This minimum 
flow at Morgan Falls is passed through the turbines and used to generate power.   

On weekends, the elevation of the Morgan Falls impoundment tends to fall, as 
Morgan Falls continues its releases aimed at meeting a 750-cfs minimum flow target at 
Peachtree Creek, and Buford Dam releases its 600-cfs minimum flow during non-peak 
power periods.  Consequently, Buford Dam may release peak flows of short duration on 
weekend days to maintain the water level of the Morgan Falls impoundment.  

With Lake Lanier having the largest usable storage capacity of any reservoir in the 
ACF River basin at over 1,000,000 acre-ft, Buford Dam has the ability to affect flow in 
the river for months at a time.  However, the current timing of its releases does not 
allow the 750-cfs minimum flow rate required upstream of Peachtree Creek to be met at 
all times during the week.  In contrast, the Morgan Falls Project has only enough 
storage capacity to re-regulate downstream flows in the Chattahoochee River for a 
matter of hours at a time, but the flow-smoothing function it performs during off-peak 
power periods (i.e., reducing amplitude of daily fluctuations and increasing minimum 
flow) assures a more steady flow pattern for water supply intakes and meeting the 
downstream flow target for protecting water quality in the river. 

Modified Run-of-River Operation 

The Morgan Falls operators monitor stream gages upstream of the Morgan Falls 
impoundment (Norcross, Roswell, Big Creek), and whenever these gages show flows 
above those necessary to meet ARC’s minimum flow request, the operators increase 
hydropower generation to utilize the available inflow up to Morgan Falls’ maximum 
turbine flow of 5,700 cfs.  The operators use actual flows observed in the river to make 
operating decisions because the Buford Dam generation schedule is subject to change at 
any time.  Moreover, it takes 12 hours for Buford releases to arrive at Morgan Falls. 

The Morgan Falls Project does not have enough storage capacity to retain excess 
inflows for use during peak power demand periods, so increased generation occurs 
when there is excess inflow.  Such flows may or may not occur during peak power 
demand periods, depending on the time of day and week when excess inflow arrives.  
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The excess inflow is passed by increasing the flow rate through the turbines as 
necessary, up to the maximum turbine discharge rate of 5,700 cfs.  When the project 
reservoir reaches full pond elevation of 866 ft PD, and inflows exceed 5,700 cfs, then 
the inflow amount above 5,700 cfs is discharged by opening spillway gates. 

The Operations Primer (Georgia Power, 2004b) provides a series of graphs that 
characterize typical operations of the Morgan Falls Project for different hydrologic 
conditions.  Appendices A, B, and C in this report also provide detailed graphs of 
Morgan Falls operations in 2003-2005.   
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4. WATER QUANTITY 

4.1 Stream Flow 

The flow of the Chattahoochee River through metropolitan Atlanta is regulated 
primarily by the Corps’ Buford Dam (Lake Lanier).  Buford Dam controls 76 percent of 
the drainage area upstream of the Morgan Falls Project.  Naturally warm-water tributary 
systems and the river (historically warm-water) between Buford Dam and Morgan Falls 
dam in Forsyth, Gwinnett, Fulton, and Cobb Counties comprise 24 percent of the 
drainage area above the project.  Big Creek, which enters the Morgan Falls 
impoundment at Roswell Road (Georgia Highway 9) comprises 7.2 percent of the 
drainage area (Figure 2). 

Georgia Power calculated daily flow duration statistics by month and year for the 
project by adding the flows at the Roswell and Big Creek gages and applying a ratio of 
drainage area times the Big Creek flow to the remainder of the ungaged area.  Flow 
duration curves are presented in the PAD (Georgia Power, 2004a).  Daily minimum, 
average, and maximum flows at Morgan Falls dam for the period July 7, 1976 through 
September 30, 2001 are provided in Table 4 for each month of the year.  Daily mean 
flow at Morgan Falls dam varied across a relatively narrow range, from a low of 1,859 
cfs in November to a high of 2,917 cfs in March, reflecting a high degree of flow 
regulation by Buford Dam.  The average annual discharge at Morgan Falls dam is 
approximately 2,317 cfs. 

 
4.2 Water Withdrawals 

Surface water withdrawals supply 99 percent of all water used in the Metropolitan 
North Georgia Water Planning District (District), and the most significant water supply 
source for the region is the Chattahoochee River, including Lake Lanier (JJ&G, 2003b).  
The Chattahoochee River and Lake Lanier provide more than 60 percent of the water 
supply in the District. 

Numerous water supply intakes are located upstream of the Morgan Falls Project in 
the Chattahoochee River basin (JJ&G, 2003b; see PAD [Georgia Power, 2004a]).  In 
the Chattahoochee River basin between Buford Dam and Morgan Falls dam, two major 
water supply intakes are operated by the Atlanta/Fulton County Water Resources 
Commission and the DeKalb County Department of Public Works.  Average annual 
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monthly withdrawals from these intakes total 192 mgd (Table 5).  The City of Roswell 
operates a small intake on Big Creek two river miles upstream of the project boundary. 

Downstream of the Morgan Falls Project, two major water supply intakes are 
operated by CCMWA at Johnson Ferry Road (about 2.1 river miles downstream of 
Morgan Falls dam) and by the City of Atlanta just upstream of the river’s confluence 
with Peachtree Creek (Table 5).  The combined average annual monthly withdrawal of 
these two intakes is 223 mgd.  The City of Atlanta intake is the largest water supply 
intake for metropolitan Atlanta. 

Two minor surface water intakes are located on the Morgan Falls impoundment in 
Fulton County.  Cherokee Town and Country Club withdraws a monthly average of 
0.43 mgd (0.72 mgd 24-hour maximum) for its golf course located 2 miles northeast of 
Morgan Falls dam (GEPD, 1997).  Eagle Golf Ventures, Inc. has a small intake (0.1 
mgd) for the Blue Heron Golf Club located 0.5 mile east of the dam. 

 
4.3 Treated Wastewater Discharges 

Many major municipal and industrial water users discharge treated wastewater to 
the Chattahoochee River.  The river is the District’s primary receiving water for 
assimilating treated wastewater with a total available treatment capacity of 498 mgd 
(770 cfs), or 69 percent of the existing capacity in the 16-county District (JJ&G, 2003a). 

Upstream of Morgan Falls Dam 

Numerous industrial and municipal wastewater treatment facilities discharge to 
surface waters of Lake Lanier and the Chattahoochee River upstream of the Morgan 
Falls Project.  Five municipal facilities in Gwinnett, Hall, and Forsyth Counties with a 
combined permitted capacity of 65 mgd discharge to Lake Lanier (JJ&G, 2003a).   

Eight facilities with a combined permitted capacity of 71.25 mgd discharge treated 
wastewater to the Chattahoochee River basin between Buford Dam and Morgan Falls 
dam (Table 6).  Fulton County’s Big Creek WRF, with a permitted capacity of 24 mgd, 
is the only major point source discharge to the Morgan Falls impoundment.  Big Creek 
WRF discharges to the middle of the impoundment 0.25 mile upstream of the mouth of 
Willeo Creek (Figure 2).  The outfall line and diffuser extend about 107 ft into the river 
along the bottom. 
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Downstream of Peachtree Creek 

Seventy percent of the Chattahoochee River basin treatment capacity discharges to 
the Chattahoochee River downstream of Peachtree Creek.  The six largest wastewater 
treatment plants downstream of Peachtree Creek have a combined capacity of about 344 
mgd (see PAD, Section 5.2.1).  Peachtree Creek and the river below Peachtree Creek 
also periodically receive combined stormwater and domestic wastewater sewage 
overflows (combined sewer overflows, or CSOs) from three City of Atlanta CSO 
systems.  The CSOs discharge during significant rainfall events and have been 
identified as a potential source of water quality impacts downstream of the study area. 
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5. WATER QUALITY 

5.1 Water Use Classification 

GEPD (2005) classifies the beneficial water uses of the Chattahoochee River from 
Buford Dam to Peachtree Creek as Drinking Water and Recreation.  The Georgia 
Department of Natural Resources (GDNR) Wildlife Resources Division (WRD) also 
designates the reach as Secondary Trout Waters, which are streams with no evidence of 
natural trout reproduction but are capable of supporting trout throughout the year 
(GEPD, 2005).3  DO criteria for designated trout streams are a daily average of 6.0 
milligrams per liter (mg/L) and no less than 5.0 mg/L at all times (GEPD, 2005).  Water 
temperature elevations in Secondary Trout Waters are not to exceed 2ºF above natural 
stream temperatures (GEPD, 2005). 

The 36-mile segment of the Chattahoochee River between Buford Dam and 
Morgan Falls dam, including the project impoundment, fully supports its designated 
uses established pursuant to CWA (GEPD, 2002a).  Portions of two tributaries to the 
Morgan Falls impoundment, Willeo Creek and Big Creek, are listed as partially 
supporting their uses because of elevated fecal coliform. 

GEPD (2002b, 2003, 2004) identifies the 12-mile segment of the Chattahoochee 
River downstream of the project between Morgan Falls dam and Peachtree Creek as 
partially supporting its designated uses because of elevated densities of fecal coliform 
bacteria and legacy polychlorinated biphenyls (PCBs) detected in fish tissue, both 
attributed to urban runoff.4  PCBs have been banned in the U.S. and levels are declining 
(GDNR, 2005a).   

The largest tributaries to the segment of the Chattahoochee River downstream of 
the project – Sope Creek, Rottenwood Creek, Marsh Creek, Long Island Creek, and 
Peachtree Creek – drain highly urbanized watersheds and are listed as not supporting 

                                                 
3 Based on brown trout reproduction documented between Buford Dam and the Morgan Falls 
impoundment since 1998, WRD and GEPD are evaluating whether a special water use designation should 
replace the Secondary Trout Waters designation for the reach (GDNR, 2002). 
4 Section 303(d) of CWA requires each state to identify and submit to EPA for approval a list of waters 
for which effluent limitations established pursuant to CWA are not stringent enough to implement 
applicable water quality standards.  Water bodies assigned to Georgia’s 303(d) list are required to have a 
TMDL evaluation for the water quality constituent(s) of concern. 
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their designated uses because of frequent violations of fecal coliform criteria due to 
urban runoff (also discharges from CSOs for Peachtree Creek) (GEPD, 2002b, 2004).   

Urban sources of fecal coliform bacteria include: wildlife, most notably ducks and 
geese, which often occur on the water in great numbers; domestic pets, such as dogs; 
leaks and overflows from sanitary sewer systems; livestock, such as horses; and 
leachate from operating and closed landfills (GEPD, 2003; Gregory and Frick, 2000). 

Fecal coliform bacteria concentrations in metropolitan Atlanta streams commonly 
exceed GEPD criteria for designated uses of drinking water, recreation, and fishing 
(Gregory and Frick, 2000; GEPD, 2003) (see PAD, Section 5.2.2).  A retrospective 
analysis of fecal coliform data collected in the Chattahoochee River basin in 1994-1995 
revealed that:  (1) concentrations are highest following storm events; (2) concentrations 
are generally higher in tributaries draining densely urbanized areas than in the mainstem 
river; and (3) concentrations in the mainstem river increase downstream through Atlanta 
as a result of tributary inflow and surface runoff (Gregory and Frick, 2000). 

 
5.2 Georgia EPD Water Quality Data 

Monthly water quality sampling data compiled by GEPD for two drinking water 
intakes on the Chattahoochee River show that DO concentrations in the river both 
upstream and downstream of the Morgan Falls Project meet Georgia’s water quality 
criteria for Secondary Trout Waters and applicable DO water quality standards pursuant 
to CWA.  

Since 1995 GEPD has compiled monthly water quality data collected at two water 
supply intakes in the project vicinity, including: the DeKalb County water supply intake 
located about 6 river miles upstream of the project; and the CCMWA water intake 
located about 2 river miles downstream of the project since 1995 (Table 5).  Sampling 
data for 27 parameters were summarized for 1995-2002 in the PAD (Georgia Power, 
2004a).  Monthly DO measurements during 1995-2002 averaged 9.29 mg/L at the 
upstream water intake and 9.83 mg/L at the downstream intake.  Excluding 
anomalously low DO values from a single date, the lowest instantaneous DO values 
reported were 6.51 mg/L upstream and 6.79 mg/L downstream of the project. 

Table 7 summarizes additional water quality data (15 parameters) for the two water 
intakes collected in 2003-2004 (data provided by M. L. Basmajian, GEPD, February 8, 
2006).  Mean DO concentrations were 8.39 and 9.99 mg/L at the upstream and 
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downstream intakes, respectively.  Minimum instantaneous DO values were 5.08 mg/L 
upstream and 7.32 mg/L downstream of the Morgan Falls Project.  Section 5.3.4 below 
presents continuous DO monitoring data collected by Georgia Power at the upstream 
end of the project impoundment and in the project tailrace. 

Mean monthly fecal coliform bacteria counts at the upstream and downstream 
water intakes were higher than EPA’s review guideline of 400 most probable number 
(MPN) of colonies/100 mL for monthly water quality data (Table 7) (GEPD, 2002a).  
The fecal coliform data cannot be compared directly to applicable Georgia criteria 
based on the calculation of geometric means because no groups of samples were 
collected over 30-day periods (GEPD, 2005). 

 
5.3 Georgia Power Water Quality Monitoring Data 

5.3.1 Quarterly Field Data 

The Morgan Falls impoundment is an artificially cool-water reservoir influenced to 
a high degree by cold-water inflow from Buford Dam.  Mean annual water temperature 
from quarterly monitoring was 13.6°C in 2003 and 2005, and 13.3°C in 2004 (Table 8).  
The mean temperatures were colder than those measured in any other Georgia 
impoundment monitored by Georgia Power over the same period, including Lake 
Burton and five other north Georgia reservoirs located in Rabun and Habersham 
Counties (Table 9).   

Water temperatures measured during quarterly monitoring of the Morgan Falls 
impoundment ranged from 6.6°C in winter to 24.4°C in summer (Table 8).  The 
maximum water temperature measured in the main river channel of the impoundment 
was 16.8°C (Station BS-04 in May 2004).  The maximum temperature of 24.4° was 
recorded in an embayment off of the main channel (Station BS-03) and was lower than 
the maximum temperature measured in any of the six north Georgia impoundments over 
the same period (25.4-29.3°C) (Table 9).  However, maximum water temperatures of 
25°C and higher were recorded in the Morgan Falls impoundment during continuous 
water temperature monitoring (see Section 6).  Maximum water temperatures in central 
Georgia reservoirs typically range as high as 28-30°C (Georgia Power, 2005, 2006).  

Seasonal mean DO concentrations in the Morgan Falls impoundment varied from 
6.7 mg/L in summer 2005 to 11.4 mg/L in winter 2004 (Table 8).  Mean annual DO 
concentrations ranged from 8.3 to 8.9 mg/L.  The minimum DO concentration measured 
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near the bottom of the impoundment at the dam (Station BS-04) was 6.96 mg/L in 
August (summer) 2005 and November (fall) 2003.  The minimum DO value recorded 
within 1 m of the surface anywhere within the impoundment was 5.44 mg/L in May 
2004 in Sullivan Creek embayment (Station BS-03).  This value was above the 
instantaneous minimum criterion of 5.0 mg/L, which GEPD applies at a depth of 1 
meter below the water surface, or if depth is less than 2 meters, at mid-depth (GEPD, 
2005).  

Seasonal vertical profile data for temperature, DO concentration, conductivity, and 
pH show that the mainstem river channel of the project impoundment (Stations BS-01, 
BS-02, and BS-04) does not vertically stratify to any substantial degree (Table 8).  
These water quality parameters varied little through the water column at Station BS-04 
in the deepest area of the mainstem portion of the impoundment.  The maximum 
difference between surface and bottom water temperatures observed at Station BS-04 
was 0.44°C in fall 2005.  The maximum vertical difference in DO concentration was 
0.55 mg/L in winter 2003.   

Water temperature and DO concentration in the Morgan Falls impoundment tend to 
vary more according to location in the impoundment with respect to the main river 
channel than with depth in the water column.  The most pronounced differences in 
water temperature between locations occur in spring or summer, when shallow flats and 
tributary embayments tend to be warmer than the main channel of the impoundment.  
The maximum difference observed in surface water temperature between stations was 
10.45°C in summer 2005, when temperature was 13.98°C on the main channel at the 
upstream end of the impoundment (Station BS-01) and 24.43°C in Sullivan Creek 
embayment (Station BS-03) (Table 8). 

Station BS-03 in Sullivan Creek embayment was often warmer than the main-
channel stations and was the only station to exhibit pronounced vertical stratification in 
water temperature and DO concentration during spring and summer.  Station BS-03 is 
located off of the main channel in a secluded cove lacking perennial tributary inflow 
(Figure 5).  For example, pronounced stratification was measured in May (spring) 2004, 
when the surface and bottom values across 1.8 m depth differed by 3.8°C for 
temperature and 8.47 mg/L for DO concentration (Table 8).  DO concentration at the 
bottom was only 0.9 mg/L.  The pronounced vertical stratification observed there in 
spring and summer indicates limited water circulation between the main channel of the 
impoundment, which does not stratify, and this portion of the embayment. 
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Specific conductivity and pH of the Morgan Falls impoundment (Table 8) varied 
within ranges typical for Georgia reservoirs in the Piedmont province (Georgia Power, 
2004d, 2005, 2006).  Turbidity of the impoundment was high compared to other 
Georgia reservoirs in the Piedmont province (Georgia Power, 2004d, 2005, 2006).  
Mean annual turbidity ranging from 38 to 64 NTU and individual values as high as 128 
NTU (Table 8) reflected high inputs of suspended sediment in stormwater runoff from 
tributary watersheds upstream of the project.   

Elevated turbidity in metropolitan Atlanta streams following storm events has been 
positively correlated with counts of pathogenic Escherichia coli (E. coli) bacteria in the 
Chattahoochee River (Lawrence, 2002).  The Chattahoochee River BacteriALERT 
monitoring program uses turbidity as an indicator of elevated E. coli bacteria to inform 
people when bacteria levels in the river exceed U.S. Environmental Protection Agency 
(EPA) criteria.  As one of several cooperating partners in the monitoring program,5 NPS 
issues human health advisories for the CRNRA based on turbidity values measured at 
two locations in the river, one 11 miles upstream of the project (Medlock Bridge Road) 
and the other 10 miles downstream (Paces Ferry Road) (Lawrence, 2002; USGS, 2006).     

 
5.3.2 Quarterly Water Chemistry Data 

Table 10 provides the results of water chemistry analyses (23 analyses) for surface 
grab samples collected seasonally at Station BS-04 near the dam in 2003-2005.  Of the 
12 water chemistry samples analyzed, none yielded detectable concentrations of metals 
listed by EPA as toxic priority pollutants (arsenic, cadmium, copper, lead, mercury, 
nickel, selenium).  With the exception of fecal coliform (see below), all samples met 
applicable water quality criteria.   

At least five quarterly samples showed fecal coliform densities higher than EPA’s 
review guideline for monthly water quality data of 400 MPN colonies/100 mL (Table 
10) (GEPD, 2002a).  The two samples with the highest fecal coliform densities (August 
2004 and August 2005) and the February 2003 sample (with an apparently elevated but 
inconclusive fecal coliform density) corresponded with elevated turbidity, elevated 
suspended solids, and low Secchi disc transparency (Table 10), all indicative of recent 

                                                 
5 Founding partners included NPS, GEPD, Georgia Conservancy, Upper Chattahoochee Riverkeeper, the 
Trust for Public Lands, and USGS.  Recent funding partners have included the City of Atlanta, CCMWA, 
and Cobb County (USGS, 2006). 
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rainfall.  These samples also exhibited elevated iron and slightly elevated phosphorus 
concentrations. 

 
5.3.3 Trophic Status 

The Carlson trophic state index (TSI) interrelates Secchi disc transparency, 
chlorophyll a, and total phosphorus to derive numerical classifications of trophic 
condition (Carlson, 1977).  Carlson TSI’s are generated on similar scales for each of the 
three parameters.  Higher TSI values indicate more highly enriched trophic conditions.  
TSI’s are mainly useful in evaluating the direction and rate of trophic change; however, 
trophic states have been defined for ranges of scores.  A TSI value <30 generally is 
indicative of oligotrophic (nutrient-poor) conditions, a value of 30-60 corresponds to 
mesotrophic conditions, and a value >60 signals eutrophic (nutrient-rich) conditions. 

The mean Carlson TSI value calculated by Georgia Power (2004, 2005, 2006) 
using 2003 to 2005 quarterly data (for all three TSI parameters) ranged from 55 to 57, 
indicating that the Morgan Falls impoundment tends to be mesotrophic (toward the 
enriched end of the mesotrophic scale) with respect to nutrient concentrations and 
resultant biotic productivity. 

 
5.3.4 Continuous DO Monitoring Data 

To better characterize effects of project operation on water quality, Georgia Power 
deployed Greenspan DO300 monitors adjacent to USGS gages at Roswell (Station M1) 
and in the Morgan Falls tailrace (Station M8) (Figure 6).  These monitors were operated 
in July-October 2003 and June-October 2004 to collect DO and temperature 
measurements at 30-minute intervals.  The periods monitored typically include the 
hottest weather and lowest flow conditions, when the highest water temperature and 
lowest DO conditions are likely to occur.   

Figures 8 and 9 show the continuous monitoring results for the upstream and 
downstream sites for 2003 and 2004, respectively.  The continuous monitoring data 
upstream of the project show that water temperatures of the Chattahoochee River 
fluctuate substantially on a daily basis, as a result of Buford Dam peaking releases.  
More detailed discussion of temperatures in the Morgan Falls impoundment is provided 
in Section 6.   
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In 2003, the DO plots show that the project waters and downstream reach met 
Georgia DO criteria for Secondary Trout Waters.  The mean DO value was 7.9 mg/L 
upstream of the project and 8.0 mg/L downstream of the project from July to early 
October.  DO concentrations upstream of the project briefly fell to 4.9 mg/L in late 
September, but concentrations in the Morgan Falls tailrace during September remained 
above 6.0 mg/L.  The DO at the tailrace location fell below 6.0 mg/L one time (July 
2003) during the monitoring period.  

In 2004, the DO plots show that project waters typically met Georgia DO criteria 
for Secondary Trout Waters.  The average DO concentrations were higher in 2004 than 
2003, with an average of 8.0 mg/L upstream and 8.7 mg/L downstream of the project.  
Water entering the impoundment measured at the upstream location fell below 5.0 
mg/L, the instantaneous criterion, 4 percent of the time.  Most of these readings were 
from a several-day period in mid-July and again in late-August.  However, the DO 
readings downstream of the project never fell below 6.0 mg/L for the entire 2004 
monitoring period, even during the periods when DO concentration in the river 
upstream of the impoundment was low. 
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6. CONTINUOUS WATER TEMPERATURE MONITORING 

The following sections characterize water temperature trends in the Chattahoochee 
River and the Morgan Falls impoundment based on temperature monitoring data 
compiled by USGS at gaging stations along the river (Table 2) and in tributaries, and 
continuous temperature monitoring data collected by Georgia Power in the project study 
area in 2003-2005.  

 
6.1 Chattahoochee River Temperature Trends 

The sole source of cold water in the upper Chattahoochee River is Lake Lanier, 
located about 29 river miles upstream of the upper end of the Morgan Falls 
impoundment (Figure 3).  Because Lake Lanier is a large deep reservoir (Table 3), the 
temperatures of the bottom (hypolimnetic) releases from Buford Dam are substantially 
colder than water temperatures that occur naturally in Georgia streams at this latitude 
and elevation.  Since these cold releases are out of equilibrium with the environment, 
the temperature of the river rises as the water moves downstream.  At distances far 
enough downstream, the river temperatures return to normal background temperatures 
expected for north-central Georgia.  The river remains cold enough from Buford Dam to 
the City of Atlanta to support a year-round trout fishery, one of the southernmost trout 
fisheries in the U.S. 

Daily Average Water Temperature 

Figure 10 shows USGS water temperature data at five stations on the 
Chattahoochee River from Buford Dam to the City of Atlanta from May through 
October 2005.  Water temperatures steadily increased in the downstream direction, 
except in late October when air temperatures began to fall.  Daily average water 
temperatures at Buford Dam ranged between about 10 and 13°C, while those at the 
Atlanta gage were substantially warmer and varied more widely between about 13 and 
24°C.  Seasonal temperature variation in the river downstream was suppressed by the 
cold releases from Buford Dam, but daily variation was evident and increased in the 
downstream direction reflecting the influence of warm-water tributary inflows. 

Figure 11 shows USGS water temperature data for the Chattahoochee River at 
Buford Dam compared to eight of the largest tributaries to the river between Buford 
Dam and the City of Atlanta.  Water temperatures of the tributaries were much higher 
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than Buford Dam releases and reflected daily and seasonal variation characteristic of 
naturally warm-water streams in north-central Georgia.  Daily average water 
temperatures in tributary streams varied seasonally between about 11 and 27°C. 

Downstream Warming Trends 

Downstream warming trends in the Chattahoochee River were further examined by 
calculating monthly average water temperatures using USGS data.  Figure 12 shows 
actual monthly average river temperatures for June, July, and August 2005 (bottom 
plots) downstream of Buford Dam at five locations (Buford Dam, Norcross, Roswell, 
Morgan Falls dam, and Atlanta) (Table 2).  Also shown in Figure 12 are predicted 
temperatures for June, July, and August (top plots) that would be expected for a natural 
river without hypolimnetic releases from a large, thermally stratified reservoir upstream.  
The predicted natural river temperatures were estimated using an equation developed by 
USGS (Dyar and Alhadeff, 1997).  The USGS equation uses latitude, drainage area, 
altitude, and day of year to estimate the natural stream temperature. 

The monthly trend lines in Figure 12 show that the actual river temperature rise per 
river mile decreases in the downstream direction, except for the segment across the 
Morgan Falls impoundment (Roswell gage to Morgan Falls tailrace gage).  The 
temperature in the Morgan Falls impoundment segment rises more per mile than in the 
segments upstream and downstream of the impoundment.  Assuming all of the factors 
affecting temperature gain are uniform along the river, the temperature rise per mile 
would be expected to decrease in the downstream direction (i.e., the more closely 
temperature approaches equilibrium the slower the heat gain).   

The increased rate of temperature rise across the Morgan Falls impoundment was 
examined further by considering the individual factors affecting water temperature in 
the river.  Warm-water tributaries mixing with the cold Buford Dam releases contribute 
a substantial amount to the river temperature rise (Figures 10 and 11), and most of the 
remaining temperature rise occurs by heat transfer at the air-water interface.  Figure 13 
shows total temperature gain by month in the Chattahoochee River below Buford Dam 
and the estimated contribution to this total by temperature gain from warm-water 
tributaries and temperature gain from other sources.6  Flow and temperature data from 

                                                 
6 In addition to gages listed in Table 2, data from the following USGS gages were used in estimating 
tributary contribution to temperature rise:  Richland Creek (No. 02334480), Level Creek (No. 02334578), 
Dick’s Creek (No. 02334620), Suwanee Creek (No. 02334885), Johns Creek (No. 02335078), Crooked 
Creek (No. 02335350), and Sope Creek (No. 02335870). 
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USGS gages along the Chattahoochee River and its tributaries were used to estimate the 
contribution to temperature rise in the mainstem river caused by warm-water tributary 
inflow. 

As shown in Figure 13, the temperature rise caused by warm-water tributaries is 
higher per river mile across the Morgan Falls impoundment segment than in the 
segment upstream for all three months.  This is primarily due to the fact that the Morgan 
Falls impoundment segment has a larger drainage area per river mile than does the 
upstream segment, and therefore, receives more warm-water tributary inflow per river 
mile.  The ratio of drainage area (sq mi) to river mile is 4.90 and 18.75 for the Norcross-
to-Roswell segment and the Roswell-to-Morgan Falls tailrace segment, respectively.  
Big Creek, the largest tributary to the Chattahoochee River between Buford Dam and 
Peachtree Creek with a drainage area of 103 sq mi, flows into the upper reach of the 
Morgan Falls impoundment (Figures 2 and 3).  Big Creek comprises 31.2 percent of the 
tributary drainage area between Buford Dam and Morgan Falls dam (Stamey, 1998).  
Big Creek is characterized by daily average summer water temperatures much higher 
than the mainstem river (Figure 11).  Water temperatures in Big Creek also tend to be 
warmer than in several other larger tributaries to the river between Buford Dam and 
Morgan Falls dam, including Level Creek, Richland Creek, Suwanee Creek, and 
Crooked Creek (Figure 11).   

The Roswell-to-Morgan Falls tailrace segment contains the Morgan Falls 
impoundment, which is wider than the river segment upstream and the river segment 
downstream.  Once the effect of the mixing of warm-water tributaries is accounted for 
and removed, the remaining heat transfer occurs mainly at the air-water interface.  
Therefore, this component of heat gain was plotted versus cumulative water surface 
area of the river in the downstream direction.  Figure 14 shows that the temperature rise 
per unit surface area is lower across the Morgan Falls impoundment (Roswell-to-
Morgan Falls tailrace segment) than in the upstream river segment, as would be 
predicted as water temperature more closely approaches equilibrium with the 
environment in the downstream direction.   

On a monthly average basis both warm tributary inflow and larger surface area 
account for the larger rise in temperature per river mile across the Morgan Falls 
impoundment than in the upstream river segment (Figure 12).  However, during periods 
of high runoff and low Buford Dam releases, the warm tributary flows become the more 
important factor in river temperature rise, as demonstrated in the daily plots of rainfall 
events presented in Section 6.3 below.   
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6.2 Morgan Falls Impoundment Temperature Trends 

Temperature change across the Morgan Falls study area was further evaluated 
based on the continuous water temperature monitoring data collected by Georgia Power 
in May-October 2005.  Figure 15 shows daily average water temperature for 13 
locations in the mainstem river channel, tributaries to the Morgan Falls impoundment, 
and shallow flats/embayments within the impoundment.  The top two graphs show data 
for the mainstem stations (Stations M1-M8), and the bottom graph shows data for the 
tributaries (Stations T1-T3) and shallow flats/embayments (Stations F1 and F2).  Table 
11 summarizes monthly average temperatures recorded at each station during the 2003, 
2004, and 2005 monitoring periods.  

Water temperatures in the mainstem channel of the Morgan Falls impoundment 
were strongly influenced by the cold releases from Buford Dam.  Daily average 
temperatures at mainstem stations ranged between 12 and 23°C during the 2005 
monitoring period and typically increased incrementally in the downstream direction 
toward Morgan Falls dam (Figure 15).  In 2005, monthly average temperatures at 
mainstem stations ranged from a low of 13.8°C at Station M1 (Chattahoochee River 
upstream of the impoundment) in May to 18.4°C at Station M5 (Morgan Falls 
impoundment) in August (Table 11).   

Water temperatures of the tributaries typically were much higher than the mainstem 
impoundment and reflected daily average and seasonal variation characteristic of warm-
water streams in north-central Georgia (Figure 15).  Daily average water temperatures 
in tributary streams varied seasonally between about 10 and 26°C (excluding Station 
T3).  Station T3 on Jackson Lake (outside of the project boundary in the Willeo Creek 
tributary system [Figure 6]), representing the influence of small warm-water ponds on 
tributary streams, exhibited daily average temperatures approaching 32°C.  The shallow 
flats and embayments in the Morgan Falls impoundment generally were cooler than the 
warm-water tributaries during the summer monitoring period (Figure 15; Table 11). 

 
6.3 Patterns Associated with Rainfall Events 

To identify and evaluate patterns in water temperature change across the Morgan 
Falls impoundment associated with summer rainfall events, continuous water 
temperature data were plotted for selected monitoring stations against hydrological and 
meteorological data for the entire monitoring periods in 2005, 2004, and 2003.  These 
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comprehensive plots were used to identify specific rainfall events and dry periods of 
interest, which were then examined in greater detail by plotting temperature data from 
all of the monitoring stations. 

 
6.3.1 Comprehensive Data Plots 

Appendix A presents plots for two-week periods covering the May-October 2005 
monitoring period (Figures A-1 through A-12).  Temperature data were plotted at the 
top of each figure representing the Chattahoochee River upstream of the impoundment 
(Station M1), the influence of tributary inflow from Big Creek after mixing with 
Chattahoochee River flow (Station M3), and project releases at Morgan Falls dam 
(Station M8).  Temperature data from these three stations, when plotted against 
reservoir elevation, river flow, and daily precipitation (bottom two graphs on each 
figure), provided a comprehensive overview of temperature change across the 
impoundment.  These plots were used to identify specific rainfall events and dry periods 
associated with warm-water releases at Morgan Falls dam.  A horizontal line drawn 
across each temperature plot at 23°C facilitated the identification of warm-water 
conditions.  Water temperatures above 23°C begin to approach thermal tolerance limits 
for rainbow and brown trout (Biagi and Brown, 1997; Eaton et al., 1995; and references 
cited therein).  The specific events and periods identified were then examined in greater 
detail by plotting temperature data for all of the monitoring stations in use in 2005. 

Appendix B presents biweekly data plots for the June-September 2004 monitoring 
period (Figures B-1 through B-7).  Appendix C presents biweekly plots for the July-
September 2003 monitoring period (Figures C-1 through C-6).  Both sets of plots show 
data from all three monitoring stations that were in use at the time.  These were Stations 
M1 and M8 on the mainstem river channel and Station T1 on Big Creek upstream of its 
confluence with the Chattahoochee River (Table 1).  Specific rainfall events and dry 
periods were identified from these plots for closer examination of patterns of 
temperature change across the Morgan Falls impoundment. 

General Patterns 

Inspection of the comprehensive plots for 2005 (Appendix A) revealed the 
following general patterns regarding the operation of Buford Dam and its effects on 
downstream river flow and water temperature: 
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• Daily releases from Buford Dam drive the flow patterns in the mainstem 
Chattahoochee River.  The green line on the middle graph in each plot shows 
Buford Dam releases in cfs as measured at the USGS gage at Buford Dam 
(Table 2).  Buford Dam alternates between releasing peak flows for power 
generation, typically in the range of 5,000 to 10,000 cfs, and minimum flows of 
600 cfs during non-peak power periods.  Peak demands usually occur in the 
afternoon on weekdays, so Buford Dam releases the most water at these times.  
Peaking releases on the weekends generally are of much shorter duration. 

• Buford Dam releases take about 12 hours to reach the Morgan Falls Project.  
The attenuated pulse or wave of river flow from Buford Dam is evident in the 
smoother oscillating flow pattern at the USGS Roswell gage upstream of the 
Morgan Falls impoundment (Table 2), represented by the orange line in the 
middle graphs.  Increases in the minimum flow observed between Buford Dam 
and the Roswell gage occur as a result of tributary inflow.   

• Buford Dam peaking releases raise the water level of the Morgan Falls 
impoundment and increase the river flow downstream of Morgan Falls dam.  
The blue line on the middle graphs indicates reservoir elevation as measured at 
the USGS gage at the dam, and the red line indicates the discharge from 
Morgan Falls dam as measured at the USGS gage below the dam (Table 2).  

• Morgan Falls operation smoothes Buford Dam peaking releases (i.e., reduces 
the amplitude of daily flow fluctuations) and increases the downstream 
minimum flow.  During non-peak periods, as Morgan Falls continues releasing 
a minimum flow higher than that being released at Buford Dam, (849-1,164 cfs 
at Morgan Falls compared to 600 cfs at Buford Dam), the elevation of the 
Morgan Falls impoundment falls.  As Buford Dam peaking releases reach the 
project, the impoundment rises and river flow increases at Morgan Falls dam.  

• The cold-water releases from Buford Dam drive the water temperature of the 
mainstem Chattahoochee River.  Water temperature at mainstem Stations M1, 
M3, and M8 (visible in the top graph on each figure) falls with increasing 
Buford Dam releases and rises with decreasing releases, producing a daily 
pattern of temperature fluctuation that tracks the wave of peaking releases.  As 
peaking releases are curtailed on weekends, river temperatures continue to rise 
due to ambient warming and tributary inflow (see Section 6.2), and the 
amplitude of daily temperature fluctuations diminishes.  
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Identification of Rainfall Events and Dry Periods of Interest 

Changes in the general patterns of river flow and water temperature outlined above 
occur as a result of rainfall, associated changes in operations of Buford Dam, and 
increased warm-water tributary inflow.  The magnitude and timing of rainfall events 
relative to Buford Dam’s off-peak pattern of operation on weekends may also contribute 
to warm-water conditions (Biagi and Brown, 1997).  Changes to the general patterns 
also result from altered release patterns at Buford Dam for other purposes.  For instance, 
extended high-flow releases from Buford Dam in the first few weeks of July 2003 
sustained cold-water conditions in the river at Morgan Falls for periods of up to a week 
without the daily fluctuations in temperature associated with normal peaking operations 
(Appendix C, Figures C-1 and C-2). 

Eleven rainfall events were identified from the comprehensive plots for further 
detailed examination below (labeled with brackets in Appendices A, B, and C).  They 
included six rainfall events in 2005, four in 2004, and one in 2003 (Table 12).  Rainfall 
events were identified in every month from June to September.  Six events led to water 
temperature maxima approaching or exceeding 23°C at Morgan Falls dam (Station M8).  
Five rainfall events led to temperature maxima of 20 to 22°C.  Average rainfall totals 
for weekend and weekday rain events varied from 0.6 to 3.8 inches (Table 12).  
Average rainfall totals for protracted rainy periods ranged from 7.4 to 15.8 inches.  The 
period with the highest rainfall amount was a two-week period in September 2004 that 
included Hurricanes Frances and Ivan as an extreme example of a warm-water event. 

In addition, five dry weekends were identified for comparing patterns of 
temperature change associated with normal summer off-peak generation to those 
produced by summer rainfall events (Table 12).  Maximum water temperatures recorded 
at Morgan Falls dam during these periods varied from 19 to 21°C. 

 
6.3.2 Temperature Patterns Observed in 2005 

Water temperature data for three weekend rainfall events, two protracted rainfall 
periods, one weekday rainfall event, and three dry weekends (Table 12) are plotted in 
Figures 16 through 24 in chronological order.  The following sections describe patterns 
of temperature change observed for each type of event or period. 
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Weekend Rain 

Continuous water temperatures and associated hydrological data are plotted for 
three weekend rainfall events in Figures 16, 17, and 20.  Average rainfall amounts 
ranged from 0.6 to 1.7 inches (Table 12).  The first event beginning June 11, 2005 led to 
water temperature maxima of 25°C at Morgan Falls dam, as depicted in Figure 16 and 
described below: 

• As Buford Dam peaking releases ceased over the weekend (presumably to 
prevent local flooding downstream), warm-water tributary inflow between 
Buford Dam and Morgan Falls dam increased, as indicated by the rising 
hydrographs for Big Creek (peak at about 1,000 cfs) and the Chattahoochee 
River at Roswell (peak at about 2,000 cfs).  Tributary inflow to the upstream 
river and the impoundment peaked by Monday.  Tributary water temperatures 
upstream of the impoundment, as represented by those recorded on Big Creek 
(Station T1) and Willeo Creek (Station T2) rose to 24°C and above.       

• The increase in warm-water inflow produced a steady rise in water temperature 
at all of the mainstem stations from Saturday through Monday.  Temperature 
maxima at all mainstem stations, including Stations M1, M2, and M3 in the 
upper end of the impoundment, approached or exceeded 23°C by Monday 
(prior to any drawdown of the impoundment), indicating the predominant role 
of stormwater runoff from upstream tributary watersheds in producing the 
warm-water event. 

• As water temperatures increased along the main channel of the impoundment, 
temperatures also increased in the shallow flats and embayments in the lower 
half of the impoundment, as indicated by Stations F1 and F2.  

• As the elevation of the Morgan Falls impoundment fell on Tuesday, water 
temperature at all of the mainstem stations continued to rise in the absence of 
cold-water peaking releases from Buford Dam.  Water temperatures at all of the 
mainstem stations downstream of Big Creek Station M3 rose above 23°C as the 
reservoir water level fell.  Water temperatures in Big Creek upstream of the 
impoundment (Station T1) rose to 24°C on Tuesday. 

• As the reservoir water level fell on Tuesday, warmer water in shallow flats 
drained toward the main channel of the impoundment.  Peak temperatures on 
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Tuesday increased in the main channel of the impoundment between Stations 
M1 and M2, Stations M2 and M3, and Stations M3 and M5, but remained about 
the same between Stations M5 and M8.  This pattern indicates that the 
temperature rise along the main channel of the impoundment primarily 
corresponded with warm tributary inflow between Stations M1 and M5 rather 
than warm water draining from shallow flats within the impoundment.  Table 
13 shows that 97.1 percent of the local tributary drainage area7 and 27.4 percent 
of the volume of shallow flats and embayments accumulates between Stations 
M1 and M5, the segment in which temperature change was the greatest.  The 
segment between Stations M5 and M8, which showed little temperature change, 
accumulates the majority of the volume of shallow flats and embayments in the 
impoundment (72.7 percent) while accumulating only 2.9 percent of the local 
tributary drainage area (Table 13).  Thus, the peak temperature rise between 
Stations M1 and M8 on Tuesday appears to have been influenced primarily by 
warm tributary inflow rather than by warm water in the shallow flats. 

• The Tidbit recorders at Stations F1 and M4 became exposed to air 
temperatures, as indicated by rapid upward spikes in temperature (see Section 
2.3.2 and Figure 7).   

• The warm-water event concluded as Buford Dam peaking releases reached the 
Morgan Falls impoundment Tuesday night.  Water temperatures declined by 
about 10°C over a 4-hour period at the mainstem stations, restoring Buford 
Dam peaking releases to their predominant role in controlling water 
temperature of the mainstem Chattahoochee River. 

• The rapid fall in temperature at Station F1 as the Tidbit became re-submerged 
by the rising reservoir level was an indication of a relatively direct hydrologic 
connection between this shallow flat and the main channel of the impoundment 
(Figure 6).  In contrast, water temperature declined more gradually at Station 
F2 in the Sullivan Creek embayment, which is larger and deeper than the flat 
represented by Station F1. 

The late June and July weekend rain events in 2005 (Figures 17 and 20) did not 
result in temperature maxima as high as the early June event, despite similar rainfall 
amounts (Table 12).  Nevertheless, similar patterns of steady temperature rise occurred 

                                                 
7 Local drainage area refers to the drainage area between the USGS Roswell gage and Morgan Falls dam. 
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across the impoundment, with temperatures peaking and then declining rapidly upon 
arrival of the first weekday peaking release (late Monday-early Tuesday) from Buford 
Dam (Figures 17 and 20).  The temperature rise following the rainfall corresponded 
with increased flow from Big Creek, which had water temperatures at or near 23°C.  
The influence of warm-water inflow from Big Creek was evident in the temperature rise 
at Station M3.  Warm-water inflow from Willeo Creek showed temperature maxima 
ranging from 25 to 29°C (as reflected at Stations T2 and T3). 

The late June and July weekend rain events differed from the early June event in 
that tributary inflow was not as high upstream of the project (as reflected at Big Creek 
and Roswell gages) and Buford Dam continued releasing short pulses of peaking flows 
each day through the weekend.  These daily pulses moderated temperature rise in the 
upstream river and across the impoundment and helped maintain the elevation of the 
Morgan Falls impoundment.  This was evident in the flatter profile of temperature rise 
at Station M1, representing the Chattahoochee River upstream of the impoundment 
(Figure 17).  A small drawdown of the impoundment occurred toward the end of the 
July event (Figure 20) but water temperatures had already peaked a day earlier, such 
that water draining from shallow flats appeared to contribute little additional warming.  

Protracted Rainy Period 

Water temperature and hydrological data are plotted for two protracted rainy 
periods in Figures 18 and 21.  Total rainfall averaged 7.4 to 7.9 inches over 8- to 9-day 
periods (Table 12).  Temperature maxima at Morgan Falls dam exceeded 23°C twice 
during the July protracted rainy period and once during the August period.  Both 
periods led to water temperature maxima approaching 24°C at Morgan Falls dam 
(Figures 18 and 21), and temperature peaked twice above 23°C during the July 
protracted rainy period (Figure 18).  Patterns observed for these periods are described 
below (refer to Figures 18 and 21): 

• As Buford Dam peaking releases were curtailed following heavy rainfall 
(presumably to prevent local flooding downstream), warm-water tributary 
inflow between Buford Dam and Morgan Falls dam increased substantially, as 
indicated by the rising hydrographs for Big Creek and the Chattahoochee River 
at Roswell.  Stormwater runoff to Chattahoochee River tributaries upstream of 
the project produced large pulses of warm-water inflow, as indicated by peak 
flows as high as 3,000 to 8,000 cfs at the Roswell gage in the absence of Buford 
Dam peaking releases (e.g., Figure 18, Thursday, July 7, 2005).  In addition, 
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flows in Big Creek peaked as high as 2,000 cfs.  Big Creek temperatures varied 
from 21 to 24°C during the two rainy periods, and the temperature of tributary 
inflow represented by Willeo Creek generally ranged from 23 to 28°C.   

• The large amount of warm-water inflow produced steep rises in water 
temperature at all of the mainstem stations, indicating the overwhelming 
influence of tributary inflow from the upstream watershed in producing the 
warm-water conditions in the Morgan Falls impoundment.  Even the water 
temperature at Station M1 (Chattahoochee River upstream of the impoundment) 
approached or exceeded 22°C one or more times during each protracted rainy 
period.  Although the impoundment water level fluctuated during the July event 
(Figure 18), these fluctuations did not appear to substantially affect patterns of 
temperature change across the impoundment, which most closely tracked pulses 
of tributary inflow upstream of the project.  

• As water temperatures increased along the main channel of the impoundment, 
temperatures also increased in the shallow flats and embayments in the lower 
half of the impoundment, as indicated by Stations F1 and F2.  Water 
temperatures at Stations F1 and F2 tracked one another during the July event 
(Figure 18), indicating the pervasive influence of warm-water inflow in driving 
up water temperatures throughout the impoundment.  Figure 18 shows multiple 
instances of the TidbiT at Station F1 having become exposed to air 
temperatures during the July event. 

• Warm-water events concluded as Buford Dam peaking releases resumed and 
arrived at the Morgan Falls impoundment.  Water temperatures fell as much as 
9 to 11°C in 4 to 8 hours at mainstem stations, restoring Buford Dam peaking 
releases as the predominant factor controlling mainstem water temperature. 

Weekday Rain 

A single weekday rain event is plotted in Figure 23.  This event was initiated by 2 
inches of rainfall and replicated patterns of temperature change observed for the June 
weekend rain event (Figure 16) and for the two protracted rainy periods (Figures 18 and 
21).  As warm-water tributary inflow increased in the absence of Buford Dam peaking 
releases, water temperatures along the main channel of the impoundment climbed 
steadily and peaked above 23°C on Wednesday at every mainstem station except 
Station M1, which peaked near 22°C (Figure 23).  As observed in the June 2005 



 

 

35 

weekend rain event, the greatest change in temperature occurred between Stations M1 
and M3, corresponding with accumulation of the majority of the local tributary drainage 
area and essentially zero accumulation of the volume in shallow flats and embayments 
(Table 13).  Temperature maxima occurred before any substantial drawdown of the 
impoundment occurred, further indicating that stormwater runoff from the upstream 
watershed, and not warm water from shallow flats within the impoundment, was the 
predominant factor producing the warm-water event.  Once normal Buford Dam 
peaking releases resumed and arrived at the project, water temperatures fell rapidly by 
about 8°C in only 4 hours. 

Dry Weekend 

Three dry weekends in July, August, and September are plotted in Figures 19, 22, 
and 24.  The following patterns were observed: 

• Water temperatures in the mainstem impoundment fluctuated daily, tracking the 
pattern of peaking releases from Buford Dam, which continued for short 
periods each day throughout the weekend.  Larger peaking releases on the 
weekend produced greater amplitude in daily temperature fluctuations at 
mainstem stations (Figure 22).  Daily temperature maxima were similar each 
day throughout the weekend and extending into Monday.   

• As impoundment water levels started to fall toward the end of the off-peak 
generation period (Monday night), mainstem water temperatures had already 
peaked for the day.  There was no indication of rising water temperatures due to 
movement of warm water out of shallow flats into the main channel of the 
impoundment.  Water temperatures at Morgan Falls dam (Station M8) did not 
appear to rise as a result of falling reservoir levels. 

• The resumption of normal Buford Dam peaking releases subsequently increased 
the amplitude of daily water temperature fluctuations in the Morgan Falls 
impoundment and decreased the daily maximum and minimum temperatures 
(Appendix A, Figures A-6, A-8, and A-10). 

 
6.3.3 Temperature Patterns Observed in 2004 

Water temperature data for one weekend rainfall event, two protracted rainy 
periods, one weekday rainfall event, and one dry weekend (Table 12) are plotted in 
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Figures 25 through 29 in chronological order.  Temperature monitoring in 2004 was 
limited to three stations representing the Chattahoochee River upstream of the 
impoundment (Station M1), Big Creek upstream of the impoundment (Station T1), and 
the project releases at Morgan Falls dam (Station M8).  Buford Dam operations were 
atypical in 2004 in that generally only one of the two turbines was operated for peaking 
because of ongoing turbine upgrades.8  The following sections summarize the patterns 
of temperature change observed for each type of event in 2004. 

Weekend Rain 

The single weekend rain event plotted in Figure 27 was consistent with the general 
pattern of temperature increase observed for rain events in 2005 during which Buford 
Dam peaking releases ceased for one or more days (Figures 16, 18, 21, and 23).  As 
warm-water tributary inflow increased, as indicated by the rising hydrograph at Big 
Creek, water temperatures gradually increased at Morgan Falls dam over a three-day 
period, peaking at slightly above 23°C (Figure 27).  Water temperatures declined 
sharply as Buford Dam peaking releases resumed.  Morgan Falls releases (Station M8) 
reached 23°C before any substantial drawdown of the impoundment, indicating that 
stormwater runoff originating upstream of the impoundment was the primary source of 
warm water and not warm water draining out of shallow flats in the impoundment as the 
reservoir level fell. 

Protracted Rainy Period 

Water temperature and hydrological data are plotted for two 2004 protracted rainy 
periods in Figures 25 and 29.  During the June period (Figure 25), Buford Dam peaking 
releases continued for short periods each day.  These short pulses appeared to moderate 
temperature increases in the Chattahoochee River upstream of the project.  Water 
temperature at Station M1 peaked at about 20°C (Figure 25), lower than the peaks of 
22°C or more observed during protracted rainy periods in 2005 when Buford Dam 
peaking releases ceased (Figures 18 and 21). 

The September 2004 protracted rainy period (Figure 29) was unique and 
exceptional in the high amounts of rainfall and warm-water discharge associated with 
Hurricanes Frances and Ivan.  Chattahoochee River temperatures upstream of the 
impoundment (Station M1) rose to 22°C and matched the temperature of discharges at 

                                                 
8 Full two-unit operation of the new units began on 12/22/2004. 
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Morgan Falls dam (Station M8).  Discharge associated with Ivan peaked at 20,908 cfs at 
Morgan Falls dam, producing a massive warm-water event in the downstream reach.     

Weekday Rain 

The August 2004 weekday rainfall event plotted in Figure 28 was consistent with 
the patterns of temperature rise observed for several rain events in 2005 during which 
Buford Dam peaking releases ceased for one or more days.  As warm-water tributary 
inflow increased, the temperature of the Chattahoochee River upstream of the 
impoundment (Station M1) rose steadily to a peak of 21°C.  Water temperature at 
Morgan Falls dam (Station M8) also peaked at 21°C, indicating the predominant 
influence of tributary inflow in producing the warm-water event.  Water temperatures 
declined sharply after Buford Dam resumed peaking operations. 

Dry Weekend 

One dry weekend in 2004 is plotted in Figure 26.  General patterns of temperature 
change across the impoundment were consistent with those observed for dry weekends 
in 2005.  Water temperature of the Chattahoochee River upstream of the impoundment 
(Station M1) tended to fluctuate daily, tracking the pattern of small peaking releases 
from Buford Dam and ambient diurnal air temperature fluctuations (as also reflected at 
Station T1 on Big Creek).  Water temperature at Morgan Falls dam (Station M8) 
increased gradually through the period under the influence of warm-water tributary 
inflow represented by temperatures of 23 to 27°C recorded at Big Creek (Station T1).  
As impoundment water levels gradually fell toward the end of the off-peak generation 

period, water temperatures at Morgan Falls dam were already approaching 21°C, 
suggesting that the influence of warm water moving out of shallow flats into the 
mainstem impoundment was relatively small in contributing to additional warming of 
Morgan Falls releases.   

 
6.3.4 Temperature Patterns Observed in 2003 

Water temperature data for one weekend rainfall event and one dry weekend in 
2003 (Table 12) are plotted in Figures 30 and 31.  Temperature monitoring in 2003 was 
limited to Stations M1, M8, and T1.  Buford Dam operations were atypical of normal 
operations in 2003 in that generally only one of two turbines operated for peaking 
because of ongoing turbine upgrades. 
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Weekend Rain 

Patterns of temperature change associated with weekend rainfall (Figure 30) were 
consistent with those observed for weekend rain events in late June and late July 2005 
(Section 6.3.2; Figures 17 and 20).  Water temperatures increased gradually through the 
weekend at both the upstream (Station M1) and downstream (Station M8) stations, 
indicating the influence of warm-water tributary inflow from upstream of the project.  
The water elevation of the impoundment remained relatively constant throughout the 
weekend as water temperatures at Morgan Falls dam (Station M8) increased and peaked 
at 22°C.  Thus, warm water draining from shallow flats was not a principal factor 
contributing to the warm-water event, as indicated by the lack of reservoir drawdown 
associated with peak water temperatures.    

Dry Weekend 

General patterns of temperature change observed for the dry weekend in 2003 
(Figure 31) were consistent with those observed for dry weekends in 2005 and 2004 as 
described in Sections 6.3.2 and 6.3.3 above.  Daily pulses of peaking flows through the 
weekend moderated temperature rise across the impoundment. 

 
6.4 Summary of Water Temperature Monitoring Trends  

Detailed evaluation of continuous water temperature monitoring data for the 
Chattahoochee River and the Morgan Falls study area revealed the following trends 
regarding temperature change across the Morgan Falls impoundment and the influence 
of the Morgan Falls impoundment on summer water temperatures immediately 
downstream of the project: 

• Cold-water releases from Buford Dam drive the flow and water temperature 
characteristics of the mainstem Chattahoochee River through the Morgan Falls 
impoundment. 

• The artificially cold releases from Buford Dam are out of equilibrium with the 
environment of north-central Georgia, and therefore, the temperature of the 
Chattahoochee River rises as the water moves downstream. 
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• Warm-water tributaries mix with the river flow and contribute substantially to 
the temperature rise.  The remaining temperature rise results from heat transfer 
at the air-water interface. 

• The steeper rise in river temperature across the Morgan Falls impoundment 
compared to the upstream river occurs due to the greater contribution of 
tributary drainage area to the Morgan Falls segment, mainly from Big Creek. 

• The temperature rise per unit surface area is lower across the Morgan Falls 
impoundment than in the upstream river, once the tributary component of 
heating is removed, consistent with expectations of decreasing rate of 
temperature rise as temperatures approach equilibrium. 

• Summer weekend and weekday rainfall of 2 inches or more may produce 
warm-water events in the Morgan Falls impoundment from June to September, 
with temperature maxima at the dam approaching or exceeding 23°C. 

• The steady rise in water temperature through the Morgan Falls impoundment 
during summer rain events corresponds most closely with increasing warm-
water tributary inflow, as reflected by flow and water temperature in the river 
upstream and Big Creek. 

• Temperature maxima during summer rainfall events typically are approached 
prior to substantial reservoir drawdown, indicating stormwater runoff from the 
upstream watershed to be the predominant factor producing warm-water events 
and not warm water draining from shallow flats within the impoundment. 

• Warm water draining from shallow flats as reservoir levels fall appears to 
contribute little additional warming during summer rainfall warm-water events.  

• Protracted rainfall periods may produce multiple warm-water events with river 
and tributary temperatures upstream of the impoundment increasing the 
temperature of Morgan Falls releases.  

• Temperature maxima in the Morgan Falls impoundment during summer rainfall 
events increase during off-peak generation from Buford Dam (i.e., low Buford 
Dam releases).   
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• Daily pulses of cold water from Buford Dam tend to moderate temperature rise 
across the impoundment. 

• Warm-water events conclude when Buford Dam peaking releases arrive at the 
Morgan Falls impoundment.  Water temperatures fall sharply, by as much as 
10°C in 4 hours.    

The trout fishery in the Chattahoochee River downstream of Morgan Falls dam, 
once considered a world-class fishery, has apparently declined in recent years, in part 
due to the increasing frequency of summer warm-water events detrimental to trout 
associated with increasing urbanization of the metropolitan Atlanta area and its effect 
on water temperatures (Biagi and Brown, 1997; GDNR, 2005b).  As demonstrated in 
the above analyses, heat gains to the cold releases from Buford Dam are primarily due 
to warm-water tributary inflow and heat gain at the water-air interface.  For average 
monthly conditions any additional heat gain is primarily due to changes in the 
temperature of tributary inflows, because the surface area of the Morgan Falls 
impoundment has not changed since 1960, when the reservoir level was raised 6 ft and 
the reservoir surface area was increased to its current 673-acre size (see aerial 
photograph comparison in the Geology and Soils Study Report).   

As indicated by detailed examination of 11 rainfall events over three years of 
temperature monitoring, stormwater runoff from the watershed upstream of the project 
appears to be the predominant factor producing warm-water events in the river 
downstream of the Morgan Falls impoundment.  Others have also observed that 
stormwater runoff from impervious surfaces (e.g., roads, parking lots) in highly 
urbanized tributary watersheds of metropolitan Atlanta appears to contribute 
substantially to warm-water events in the downstream river (Biagi and Brown, 1997; 
GEPD, 1997; GDNR, 2005b).   
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7. SUMMARY 

The Morgan Falls Project is located on the Chattahoochee River in metropolitan 
Atlanta.  The Chattahoochee River supplies drinking water for over 3 million people, 
with numerous drinking water supply intakes located upstream and downstream of the 
project.  A unique feature of the Chattahoochee River below Buford Dam is its 
artificially created cold-water trout fishery, made possible by releases of cold bottom 
water from Lake Lanier upstream of the project.  The river also serves as the region’s 
primary receiving water for assimilating treated sanitary effluent, with the majority of 
discharges entering the river downstream of Peachtree Creek in the City of Atlanta. 

Georgia Power operates the Morgan Falls Project in a modified run-of-river mode 
for the purposes of (1) re-regulating peaking flows from the Corps’ upstream Buford 
Dam for drinking water supply and treated wastewater assimilation in metropolitan 
Atlanta; and (2) power generation.  Georgia Power operates the project to support 
ARC’s Water Management System for the Chattahoochee River. 

The flow of the Chattahoochee River through the project area is regulated primarily 
by Buford Dam, which controls 76 percent of the drainage area upstream of Morgan 
Falls dam.  Two major water supply intakes are located in the river upstream of the 
project and two are located downstream of the project.  The Big Creek WRF discharges 
treated sanitary effluent to the Morgan Falls impoundment. 

GEPD classifies the designated use of the Chattahoochee River in the project area 
as Drinking Water and Recreation.  WRD also designates the reach as Secondary Trout 
Waters for its ability to support trout throughout the year.  The project impoundment 
fully supports its designated uses, while the river downstream is listed as partially 
supporting its designated uses because of elevated densities of fecal coliform bacteria 
originating mostly in urban runoff from tributary watersheds. 

Monthly water quality sampling data compiled by GEPD for water supply intakes 
upstream and downstream of the project, and quarterly water quality monitoring data 
collected by Georgia Power in the Morgan Falls impoundment in 2003-2005, indicate 
that DO concentrations of the project waters meet applicable water quality criteria.  
Continuous DO monitoring data collected by Georgia Power from 2003-2004 support 
this finding.  Water chemistry samples collected from the impoundment did not yield 
any detectable concentrations of metals listed as toxic priority pollutants. 
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The Morgan Falls impoundment is an artificially cool-water reservoir influenced to 
a high degree by cold-water inflow from Buford Dam.  Mean temperatures recorded 
during quarterly monitoring were colder than those measured in any other Georgia 
impoundment by Georgia Power over the same period, including six reservoirs in 
mountainous north Georgia.  Seasonal vertical profile data show that the mainstem river 
channel of the impoundment does not stratify to any substantial degree but pronounced 
spring-summer vertical stratification does occur in at least one secluded embayment.  
Turbidity of the impoundment is high compared to other Georgia reservoirs, reflecting 
inputs of suspended sediment in stormwater runoff from upstream tributary watersheds. 

Compilation and analysis of continuous water temperature monitoring data for the 
Chattahoochee River and the Morgan Falls study area show that cold-water releases 
from Buford Dam drive the flow and water temperature characteristics of the river 
through the Morgan Falls impoundment.  The temperature of the Chattahoochee River 
rises as the water moves downstream due to warm-water tributary inflow and heat 
transfer at the air-water interface.  The steeper rise in the river temperature across the 
Morgan Falls impoundment compared to the upstream river occurs due to the greater 
relative contribution of tributary drainage area to the Morgan Falls segment, mainly 
from Big Creek.  The temperature rise per unit surface area across the Morgan Falls 
impoundment is lower than in the upstream river, once the increase due to warm 
tributary flow is factored out, consistent with expectations of decreasing rate of 
temperature rise as temperatures approach equilibrium with the environment of north-
central Georgia. 

Detailed examination of 11 rainfall events over three years of temperature 
monitoring shows that stormwater runoff from the watershed upstream of the project is 
the predominant factor producing warm-water events potentially deleterious to trout in 
the river downstream of the Morgan Falls impoundment, rather than warm water from 
shallow flats within the impoundment.  Summer weekend and weekday rainfall events 
of 2 inches or more may produce warm-water events in the Morgan Falls impoundment 
from June to September, with temperature maxima of Morgan Falls releases 
approaching or exceeding 23°C.  The steady rise in water temperature through the 
impoundment during summer rain events corresponds closely with warm-water 
tributary inflow, as reflected by flow and water temperature in the upstream river and 
Big Creek.  Temperature maxima during summer rainfall events are higher during off-
peak generation periods (i.e., low releases) at Buford Dam, when the effect of inflow 
from warm-water tributaries tends to dominate water temperatures in the main channel 
of the river.  Daily pulses of cold water from Buford Dam moderate the temperature 
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rise.  Warm-water events conclude when Buford Dam peaking releases arrive at the 
Morgan Falls impoundment, and water temperatures fall sharply by as much as 10°C. 
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TABLE 1 

Continuous Water Temperature Monitoring Recorders Deployed at the Morgan Falls Project, 2003-2005 

   Location  

Station Description Start Date Latitude Longitude Commentsa 

Mainstem River Channel:     

M1 Chattahoochee River upstream of Morgan Falls 
impoundment at USGS Roswell gage 

7/2/2003 33.98603 -84.31554  

M2 Morgan Falls impoundment upstream of Big 
Creek 

10/27/2004 34.00648 -84.34217 Missing 34 days in September-October 2005. 

M3 Morgan Falls impoundment downstream of Big 
Creek 

10/27/2004 34.00227 -84.35995   

M4 Morgan Falls impoundment upstream of Willeo 
Creek 

5/5/2005 33.99565 -84.38329 Determined to occasionally become exposed to air 
during low reservoir water levels. 

M4A Morgan Falls impoundment adjacent to M4 10/7/2005     Deployed as alternate to M4. 

M5 Morgan Falls impoundment downstream of 
Willeo Creek 

5/5/2005 33.99169 -84.38161   

M6 Morgan Falls impoundment upstream of Sullivan 
Creek embayment 

5/5/2005 33.98410 -84.37492   

M7 Morgan Falls impoundment  downstream of 
Sullivan Creek embayment and near dam 

10/27/2004 33.96843  -84.38309  Not deployed 185 days from March-August 2005. 

M8 Morgan Falls tailrace 7/2/2003 33.96837 -84.38229 Missing 4 days from September 2004.  
Missing 19 days from May 2005. 

Tributaries to Morgan Falls impoundment:     

T1 Big Creek as it enters Morgan Falls 
impoundment 

8/4/2003 34.00759 -84.35184  

T2 Willeo Creek upstream of Morgan Falls 
impoundment at Georgia Highway 120 

5/5/2005 34.00198 -84.39410  
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TABLE 1 

Continuous Water Temperature Monitoring Recorders Deployed at the Morgan Falls Project, 2003-2005 

   Location  

Station Description Start Date Latitude Longitude Commentsa 

T3 Jackson Lake on Willeo Creek Branch upstream 
of Morgan Falls impoundment 

6/16/2005 33.99091 -84.39124 Determined to periodically become exposed to air. 

Shallow Flats/Embayments within Morgan Falls impoundment:    

F1 Shallow flat opposite Willeo Creek, along east 
side of Morgan Falls impoundment 

5/5/2005 33.99388 -84.37956 Determined to become exposed to air on a recurring 
basis during low reservoir water levels. 

F2 Shallow flat within Sullivan Creek embayment, 
along east side of Morgan Falls impoundment 

10/27/2004 33.98070 -84.36688   

Note:  Data collection ended for all data recorders on November 3, 2005. 
a  Missing days refer to the monitoring periods July-September 2003, June-September 2004, and May-October 2005. 
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TABLE 2 

USGS Gaging Stations Used as Sources of Water Temperature, Hydrological, and/or Meteorological Data 

  Location Available  Data Types 

 
Site Number 

 
Site Name 

 
Latitude 

 
Longitude 

Gage 
Height 

(ft) 

 
Discharge

(cfs) 

Water 
Temperature

(°C) 

 
Precipitation

(inches) 

Air 
Temperature

(°C) 

02334430 "CHATTAHOOCHEE RIVER AT 
BUFORD DAM, NEAR BUFORD, 
GA" 

34.15694444 -84.07888889 X X X   

02335000 "CHATTAHOOCHEE RIVER 
NEAR NORCROSS, GA" 

33.99722222 -84.20194444 X X X X  

02335450 "CHATTAHOOCHEE RIVER 
ABOVE ROSWELL, GA" 

33.98593369 -84.31603558 X X X   

02335700 "BIG CREEK NEAR 
ALPHARETTA, GA" 

34.05055556 -84.26944444 X X  X  

02335757 "BIG CREEK BELOW HOG 
WALLOW CREEK AT ROSWELL, 
GA" 

34.0175 -84.35333333 X X X   

02335810 "CHATTAHOOCHEE RIVER AT 
MORGAN FALLS DAM, GA" 

33.96833333 -84.38277778 X   X X 

02335815 "CHATTAHOOCHEE RIVER 
BELOW MORGAN FALLS DAM, 
GA" 

33.96805556 -84.38277778 X X X   

02335990 "CHATTAHOOCHEE RIVER AT 
US 41, AT ATLANTA, GA" 

33.8681594 -84.45381848 X   X  

02336000 "CHATTAHOOCHEE RIVER AT 
ATLANTA, GA" 

33.85916667 -84.45444444 X X X   
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TABLE 3 

Mainstem Dams and Reservoirs in the Chattahoochee River Basin 

 
Project Name 

Dam 
Location 

(river mile) 

Reservoir 
Surface Area 

(acres) 

Total Reservoir 
Storage  
(acre-ft) 

Maximum 
Generating 

Capacity (kW) 

FERC 
Project 
Number 

FERC 
License 

Expiration 

Buford Dam/Lake Lanier 348.5 38,542 1,957,000 100,000 NA -- 

Morgan Falls Dam/Bull Sluice Lake a 312.6 673 2,450 16,800 2237 2/28/2009 

West Point Dam and Lake 201.4 25,900 604,500 82,200 NA -- 

Langdale Dam a 191.9 152 NA 1,040 2341 12/31/2023 

Riverview Dam a 190.6 75 NA 480 2350 12/31/2023 

Bartlett’s Ferry Dam/Lake Harding a 177.9 5,850 182,500 192,000  485 12/14/2014 

Goat Rock Dam and Lake a 172.2 965 8,500 39,700  2177 1/1/2035 

Oliver Dam and Lake a 163.5 2,280 32,000 60,000  2177 1/1/2035 

North Highlands Dam a 162.5 131 1,495 36,000  2177 1/1/2035 

City Mills Dam a 161.0 110 684 Inoperative 8519 Exempt 

Eagle-Phenix Dam a 160.4 220 260 4,260 2655 2/28/2009 

Walter F. George Lock and Dam and Lake 75.0 45,180 934,400 160,000 NA -- 

George W. Andrews Lock and Dam/ Lake 46.7 1,540 18,180 35,400 7115 4/30/2037 

Jim Woodruff Lock and Dam/Lake Seminole 107.6b 37,500 367,320 36,000 NA -- 

Sources:  Corps, 1998; Couch et al., 1996; FERC, 2003a, 2003b; Georgia Power. 
a  Run-of-river, as characterized by Corps (1998). 
b  Jim Woodruff Dam is located on the Apalachicola River, impounding the lower Chattahoochee River. 
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TABLE 4 

Daily Minimum, Mean, and Maximum Flow by Month at Morgan Falls Dam, 1976-2001a 

Month Minimum Flow (cfs) Mean Flow (cfs) Maximum Flow (cfs) 

January 477 2,438 13,509 

February 486 2,820 16,933 

March 483 2,917 18,963 

April 456 2,850 15,467 

May 396 2,384 12,950 

June 524 1,939 7,736 

July 385 2,107 7,251 

August 459 2,370 7,473 

September 408 2,155 9,451 

October 517 2,060 12,789 

November 659 1,859 7,663 

December 563 1,947 12,413 

a  Calculated for the period July 7, 1976 through September 30, 2001 using flow records from the USGS 
gage on the Chattahoochee River above Roswell, Georgia (No. 02335450), and the Big Creek gage near 
Alpharetta, Georgia (No. 023355700).  Flows at Morgan Falls dam were calculated by adding the flows at 
the Roswell and Big Creek gages and applying a ratio of drainage area times the Big Creek flow to the 
remainder of the ungaged area.   
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TABLE 5 

Drinking Water Supply Intakes in the Chattahoochee River Basin Between Buford Dam and Peachtree Creek 

 
 
 

Water Supply Source 

 
 
 

Water Supplier 

 
 
 

County 

Intake 
Location 

(river 
mile)a 

Average Annual 
Monthly Withdrawal 

(Maximum Permitted) 
(mgd) 

BUFORD DAM TO MORGAN FALLS DAM:   

Chattahoochee River Atlanta/Fulton County Water 
Resources Commission 

Fulton 329.3 75 (90) 

Chattahoochee River DeKalb County Department of 
Public Works 

Fulton 325.3 117 (140) 

Big Creek City of Roswell Fulton 2b 1 (1.2) 

   Subtotal 193 (231.2) 

MORGAN FALLS DAM TO PEACHTREE CREEK:   

Chattahoochee River Cobb County - Marietta Water 
Authority 

Cobb 310.5 73 (87) 

Chattahoochee River City of Atlanta Fulton 300.6 150 (180) 

   Subtotal 223 (267) 

   TOTAL 416 (498.2) 

Source: JJ&G, 2003b. 
a Morgan Falls Dam is located at river mile 312.6; Buford Dam is located at river mile 348.5. 
b Located 2 miles upstream of Big Creek’s confluence with the Chattahoochee River at river mile 317.3.  
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TABLE 6 

Municipal Wastewater Treatment Facilities Discharging to the Chattahoochee River Basin Between Buford Dam and 
Peachtree Creek 

 
Receiving Stream 

 
Facility Name 

 
County 

Permitted Capacity 
(mgd) 

BUFORD DAM TO MORGAN FALLS DAM:   

Richland Creek Buford Westside WPCP Gwinnett 0.25 

Suwanee Creek Buford Southside WPCP Gwinnett 2.00 

Chattahoochee River Johns Creek WRF Fulton 7.00 

Chattahoochee River Crooked Creek WRF 
F. Wayne Hill Water Resources Center 

Gwinnett 16.00 
20.00 

Big Creek Cumming WPCP Forsyth 2.00 

Chattahoochee River Big Creek WRFa Fulton 24.00 

  TOTAL 71.25 

MORGAN FALLS DAM TO PEACHTREE CREEKb:   

Clear Creek 
(Peachtree Creek) 

Atlanta CSO Fulton NA 

Tanyard Creek 
(Peachtree Creek) 

Atlanta CSO Fulton NA 

Sources: GEPD, 2003b; JJ&G, 2002, 2003a; CH2M HILL, 2003; Camp, Dresser & McKee, 2001. 
a Discharge located in middle reach of Morgan Falls impoundment. 
b Several major facilities discharge to the Chattahoochee River downstream of Peachtree Creek, including: 
North Avenue CSO, Atlanta R. M. Clayton WRC (122 mgd); Cobb R. L. Sutton WRF (60 mgd); Cobb 
South Cobb WRF (40 mgd); Atlanta South River WRC (54 mgd); and Atlanta Utoy Creek WRC (44 mgd), 
and Fulton Camp Creek WRF (24 mgd). 
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TABLE 7 

Summary of Water Quality Sampling Data for Two Drinking Water Intakes on the Chattahoochee 
River in the Vicinity of the Morgan Falls Project, 2003-2004 

 DeKalb County Intake 
(upstream) 

CCMWA Intake 
(downstream) 

Parameter N Mean  Min Max N Mean  Min Max 

DO (mg/L) 41 8.39 5.08 11.56 41 9.99 7.32 12.54 

Temperature (ºC) 41 11.03 5.96 17.49 41 13.28 5.91 21.61 

Conductivity (µmhos/cm) 41 53.5 40 64 41 71.9 54 99 

pH (standard units) 41 6.05 4.90 6.96 41 6.42 5.21 7.80 

Alkalinity (mg/L) 11 13.6 10 20 11 18.6 12 45 

Hardness (mg/L CaCO3) 25 15.5 10 26 25 22.1 14 50 

Total Organic Carbon (mg/L) 25 2.51 1.4 4.2 25 2.72 1.7 4.8 

Total phosphorous (mg/L) 12 0.0258 0.020 0.040 19 0.4263 0.020 0.090 

Nitrate-Nitrite (mg/L) 25 0.299 0.09 0.49 25 0.635 0.28 1.20 

Ammonia (mg/L) 13 0.062 0.03 0.15 15 0.062 0.03 0.12 

Total suspended solids (mg/L) 24 18.6 1.7 86.0 25 26.6 1.3 120.0 

Turbidity (NTU) 25 8.73 1.5 30.0 25 13.98 2.9 36.0 

BOD (mg/L) -- -- -- -- 2 2.1 2.1 2.1 

Fecal coliform bacteria 
(MPN colonies/100 mL) 

24 615 20 9000 26 428 20 5000 

E. coli (MPN colonies/100 mL) 27 393 10 6131 26 540 10 8664 

Source: M. L. Basmajian, GEPD, February 8, 2006. 
a Sample N and reported values are only for those samples for which measurement exceeded detection limit. 
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TABLE 8 
Seasonal Vertical Profiles of Water Quality in the Morgan Falls Impoundment, 2003-2005 

Stationa 
Date 

(MMDDYY) 
Time 

(HHMMSS) 
Depth

(m) 
DO 

(mg/L) 
Temp. 

(ºC) 

Specific 
Conductivity 
(µmhos/cm) 

pH 
Units 

Turbidity 
(NTU) 

Secchi 
Depth 

(ft) 

WINTER 2003:         
BS-01 2/17/2003 100113 0 11.6 6.61 65.7 7 113.2 1 
BS-01 2/17/2003 100156 0.3 11.2 6.6 66 7.06 113.6  
BS-02 2/17/2003 110032 0 10.99 6.88 67.9 7.01 79.3 1.25 
BS-02 2/17/2003 110106 1.1 10.82 6.88 67.9 7.06 86  
BS-02 2/17/2003 110256 1.8 10.3 6.83 81 7.06 --b  
BS-04 2/17/2003 111913 0 11.3 6.93 70.2 7.09 77.2 1.25 
BS-04 2/17/2003 112040 1.1 10.8 6.96 70.5 7.06 78.2  
BS-04 2/17/2003 112107 2.1 10.7 6.95 70.5 7.03 88.6  
BS-04 2/17/2003 112146 3.3 10.75 6.97 70.6 7.06 81  

SPRING 2003:         
BS-01 5/22/2003 80946 0 8.65 13.56 76.9 6.74 52 1.75 
BS-01 5/22/2003 81000 0.4 8.4 13.6 76 6.8 391  
BS-02 5/22/2003 83414 0 8.96 14.73 75.3 7.03 25.3 2.5 
BS-02 5/22/2003 83448 0.8 8.8 14.69 75.2 6.99 31  
BS-04 5/22/2003 85702 0 8.74 13.45 73.9 6.84 11.3 3.25 
BS-04 5/22/2003 85730 1.1 8.56 13.45 74 6.82 11.4  
BS-04 5/22/2003 85754 2.1 8.46 13.45 73.8 6.8 12  
BS-04 5/22/2003 85817 3 8.41 13.45 74 6.8 12.4  
BS-04 5/22/2003 85840 4.2 8.39 13.45 73.4 6.79 12.6  
BS-04 5/22/2003 85906 4.7 8.35 13.45 73.6 6.79 14.5  

SUMMER 2003:         
BS-01 8/21/2003 114943 0 7.62 13.5 52.3 6.59 8.2 >2 
BS-01 8/21/2003 115007 0.5 7.58 13.49 52.1 6.59 13  
BS-02 8/21/2003 111614 0 7.23 14.54 55.2 6.68 9.7 >3 
BS-02 8/21/2003 111636 0.6 7.32 14.53 55.5 6.64 34.2  
BS-03 8/21/2003 104515 0 7.2 20.2 63 6.88 15.3 2.75 
BS-03 8/21/2003 104604 1 5.59 15.72 57.1 6.63 27.2  
BS-03 8/21/2003 104644 1.6 4.05 15.72 65 6.62 --b  
BS-04 8/21/2003 101657 0 7.27 14.03 52.7 6.89 10 3.5 
BS-04 8/21/2003 101725 1 7.24 13.96 52.9 6.84 11.4  
BS-04 8/21/2003 101744 2.1 7.23 13.93 52.8 6.78 10.9  
BS-04 8/21/2003 101803 3.1 7.17 13.99 53.1 6.78 12  
BS-04 8/21/2003 101829 4 7.19 13.98 53.1 6.73 24.5  

FALL 2003:         
BS-01 11/6/2003 120027 0.1 7.83 14.67 63.6 6.63 43.9 1.25 
BS-01 11/6/2003 120111 0.5 7.73 14.67 63.7 6.58 43.4  
BS-02 11/6/2003 112150 0.1 7.88 15.92 71 7.06 29.7 2.5 
BS-02 11/6/2003 112307 0.4 7.69 16.03 73.4 6.75 --b  
BS-03 11/6/2003 104816 0.1 11.29 18.11 77.8 7.61 16.4 1.5 
BS-03 11/6/2003 104852 1.1 7.69 16.61 77.5 6.85 17.9  
BS-04 11/6/2003 102332 0.1 7.6 16.71 79.6 6.79 16.6 3 
BS-04 11/6/2003 102414 1.1 7.27 16.72 79.7 6.75 18.5  
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TABLE 8 
Seasonal Vertical Profiles of Water Quality in the Morgan Falls Impoundment, 2003-2005 

Stationa 
Date 

(MMDDYY) 
Time 

(HHMMSS) 
Depth

(m) 
DO 

(mg/L) 
Temp. 

(ºC) 

Specific 
Conductivity 
(µmhos/cm) 

pH 
Units 

Turbidity 
(NTU) 

Secchi 
Depth 

(ft) 

BS-04 11/6/2003 102444 2.1 7.22 16.69 79.6 6.74 20  
BS-04 11/6/2003 102517 4.1 7.08 16.67 79.6 6.7 19.7  
BS-04 11/6/2003 102701 5.2 7.13 16.68 79.7 6.72 19.8  
BS-04 11/6/2003 102731 6 7.14 16.68 79.6 6.68 19  
BS-04 11/6/2003 102806 7.1 7.17 16.68 79.8 6.66 19.2  
BS-04 11/6/2003 102834 8.2 7.1 16.69 79.4 6.69 19.3  
BS-04 11/6/2003 102905 9 7.09 16.69 79.7 6.66 16.1  
BS-04 11/6/2003 102934 10 6.96 16.7 79.4 6.66 21.1  

2003 Mean: 8.3 13.6 69.5 6.8 41.1 2.1 

WINTER 2004:         
BS-01 2/19/2004 103532 0.1 11.64 7.51 62.6 6.9 6.6 >4 
BS-01 2/19/2004 103557 1.1 11.67 7.53 62.7 6.86 8.2  
BS-02 2/19/2004 105712 0.1 11.48 7.03 68.7 6.7 8.7 >4 
BS-02 2/19/2004 105730 1.1 11.47 7.02 68.9 6.63 9.6  
BS-03 2/19/2004 111855 0.1 11.42 7.71 64.7 6.69 20.5 2.5 
BS-03 2/19/2004 111924 1 11.33 7.07 64.4 6.7 21.9  
BS-03 2/19/2004 111957 1.9 11.05 7.03 64.4 6.71 --b  
BS-04 2/19/2004 113326 0.1 11.22 7.04 69.4 6.82 8 5.0 
BS-04 2/19/2004 113349 1.2 11.24 7.01 69.4 6.81 8.4  
BS-04 2/19/2004 113407 2.1 11.27 7.02 69.5 6.8 6.9  
BS-04 2/19/2004 113430 3.1 11.28 7.03 69.7 6.78 6.8  
BS-04 2/19/2004 113449 4 11.24 7.05 69.9 6.78 6.4  
BS-04 2/19/2004 113512 5 11.24 7.09 70.2 6.79 6.5  

SPRING 2004:         
BS-01 5/19/2004 122350 0.1 10.24 13.33 61.3 6.94 12.8 3.0 
BS-01 5/19/2004 122418 0.6 10.25 13.32 61.5 6.9 --b  
BS-02 5/19/2004 115150 0.1 9.11 14.99 64.9 6.81 26.4 1.8 
BS-02 5/19/2004 115220 0.8 9.08 14.9 64.8 6.81 --b  
BS-03 5/19/2004 112127 0.1 9.37 20.57 86.5 7.05 0 4.0 
BS-03 5/19/2004 112207 1 5.44 17.66 88.3 6.49 3.7  
BS-03 5/19/2004 112323 1.9 0.9 16.77 91.9 6.49 --b  
BS-04 5/19/2004 105029 0.1 8.6 16.77 72.3 6.74 32.3 1.5 
BS-04 5/19/2004 105101 1 8.57 16.53 71.9 6.77 33.8  
BS-04 5/19/2004 105138 2 8.55 16.55 72 6.75 33.9  
BS-04 5/19/2004 105203 3 8.45 16.54 72 6.75 33.1  
BS-04 5/19/2004 105228 4 8.54 16.56 72 6.73 31.6  
BS-04 5/19/2004 105300 5 8.5 16.53 72 6.74 31.9  
BS-04 5/19/2004 105326 5.6 8.43 16.53 72 6.74 --b  

SUMMER 2004:         
BS-01 8/12/2004 140908 0.2 8.4 15.01 49.9 6.62 80.1 0.8 
BS-01 8/12/2004 140957 1.1 8.6 15.02 50.1 6.46 80.6  
BS-01 8/12/2004 141050 1.7 8.6 15 50.3 6.48 79.1  
BS-02 8/12/2004 142020 0.2 8.6 16.36 50.4 6.73 78.1 0.8 
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TABLE 8 
Seasonal Vertical Profiles of Water Quality in the Morgan Falls Impoundment, 2003-2005 

Stationa 
Date 

(MMDDYY) 
Time 

(HHMMSS) 
Depth

(m) 
DO 

(mg/L) 
Temp. 

(ºC) 

Specific 
Conductivity 
(µmhos/cm) 

pH 
Units 

Turbidity 
(NTU) 

Secchi 
Depth 

(ft) 

BS-02 8/12/2004 142048 1.1 8.24 16.23 50.1 6.63 79.4  
BS-03 8/12/2004 143341 0.2 6.58 23 39.8 6.58 80.5 0.8 
BS-03 8/12/2004 143419 1.1 6.72 16.27 71.2 6.7 80.2  
BS-03 8/12/2004 143454 1.5 4.8 16.09 74.8 6.48 79.2  
BS-04 8/12/2004 144623 0.2 8.48 15.7 52.3 6.71 82.8 0.8 
BS-04 8/12/2004 144651 1 8.36 15.68 52.3 6.63 84.9  
BS-04 8/12/2004 144718 2 8.35 15.65 52.7 6.59 85.5  
BS-04 8/12/2004 144742 3.2 8.47 15.6 52.5 6.61 85.5  
BS-04 8/12/2004 144809 4.3 8.37 15.62 52.8 6.61 84.9  
BS-04 8/12/2004 144836 5.2 8.46 15.53 52.8 6.64 83.3  
BS-04 8/12/2004 144906 5.5 8.41 15.49 53.2 6.63 83.9  

FALL 2004:         
BS-01 11/17/2004 104512 0 8.88 13.6 49.7 6.68 16.3  
BS-01 11/17/2004 104557 0.8 8.96 13.61 49.7 6.66 --b  
BS-02 11/17/2004 101723 0 8.44 13.56 47.2 6.61 19.4 >3.0 
BS-02 11/17/2004 101813 0.8 8.56 13.56 48.5 6.61 --b  
BS-03 11/17/2004 94554 0.1 8.4 11.72 64.9 6.7 19 3.0 
BS-03 11/17/2004 94652 1 8.31 11.65 64.9 6.7 20.4  
BS-03 11/17/2004 94751 1.6 7.58 11.08 71.2 6.66 --b  
BS-04 11/17/2004 91031 0 8.9 13.44 48.5 6.71 23.4 3.0 
BS-04 11/17/2004 91058 1 8.52 13.43 48.5 6.68 32  
BS-04 11/17/2004 91132 2.1 8.54 13.41 49.7 6.64 31.6  
BS-04 11/17/2004 91208 3 8.5 13.39 49.7 6.63 28.5  
BS-04 11/17/2004 91235 4 8.45 13.39 49.7 6.66 28.5  
BS-04 11/17/2004 91328 5 8.49 13.37 49.7 6.62 30.1  
BS-04 11/17/2004 91402 6 8.51 13.34 48.5 6.61 27.8  
BS-04 11/17/2004 91429 7.1 8.47 13.35 48.5 6.61 26  
BS-04 11/17/2004 91454 8 8.45 13.36 49.7 6.59 24.8  
BS-04 11/17/2004 91526 9 8.37 13.36 48.5 6.59 22.1  
BS-04 11/17/2004 91655 10 8.5 13.36 48.5 6.58 24.6  

2004 Mean: 8.9 13.3 60.6 6.7 37.7 2.2 

WINTER 2005:         
BS-01 2/17/2005 120814 0 11.36 9.22 69.2 6.97 106.9 >3.0 
BS-01 2/17/2005 120846 0.9 11.35 9.2 69.2 6.97 107  
BS-02 2/17/2005 112258 0 10.97 8.67 59.3 6.69 107 >3.0 
BS-02 2/17/2005 112348 0.8 10.92 8.7 59.3 6.83 --b  
BS-03 2/17/2005 105122 0 9.96 10.17 70.2 6.64 127.8 2.8 
BS-03 2/17/2005 105205 0.5 10.01 10.03 68.9 6.71 --b  
BS-04 2/17/2005 100245 0.1 10.8 8.79 55.5 6.74 116.2 3.0 
BS-04 2/17/2005 100322 1 10.77 8.76 55.5 6.74 115.9  
BS-04 2/17/2005 100416 2.1 10.8 8.78 54.2 6.77 116.2  
BS-04 2/17/2005 100437 3.1 10.78 8.76 54.2 6.75 116.6  
BS-04 2/17/2005 100459 4.1 10.75 8.75 54.2 6.77 116.5  
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TABLE 8 
Seasonal Vertical Profiles of Water Quality in the Morgan Falls Impoundment, 2003-2005 

Stationa 
Date 

(MMDDYY) 
Time 

(HHMMSS) 
Depth

(m) 
DO 

(mg/L) 
Temp. 

(ºC) 

Specific 
Conductivity 
(µmhos/cm) 

pH 
Units 

Turbidity 
(NTU) 

Secchi 
Depth 

(ft) 

BS-04 2/17/2005 100533 4.9 10.66 8.76 54.2 6.77 116.3  
SPRING 2005:         

BS-01 5/31/2005 85115 0.1 9.4 13.22 68 6.82 --c >1.0 
BS-01 5/31/2005 85201 0.8 9.4 13.21 68.6 6.86 --c  
BS-02 5/31/2005 90535 0.1 9.06 14.09 86.7 7.02 --c >1.0 
BS-02 5/31/2005 90626 0.8 9 14.07 86.5 7.03 --c  
BS-03 5/31/2005 92613 0 8.27 16.68 70.3 6.92 --c 4.0 
BS-03 5/31/2005 92654 1 6.92 15.37 68.5 6.7 --c  
BS-03 5/31/2005 92732 2 4.62 14.83 69.9 6.51 --c  
BS-03 5/31/2005 92812 2.4 3.94 14.8 71.7 6.56 --c  
BS-04 5/31/2005 94110 0 9.18 14.66 75 7.06 --c 6.0 
BS-04 5/31/2005 94434 0.9 10.51 14.61 75.1 6.97 --c  
BS-04 5/31/2005 94508 1.9 9.24 14.59 75.5 6.97 --c  
BS-04 5/31/2005 94533 3 9.1 14.62 75.5 6.95 --c  
BS-04 5/31/2005 94556 4 9.04 14.63 75.5 6.93 --c  
BS-04 5/31/2005 94618 5 8.98 14.6 75.6 6.94 --c  
BS-04 5/31/2005 94641 6.1 8.96 14.63 75.9 6.93 --c  
BS-04 5/31/2005 94703 7.1 8.95 14.62 75.8 6.92 --c  
BS-04 5/31/2005 94723 8.2 8.93 14.63 75.8 6.93 --c  

SUMMER 2005:         
BS-01 8/10/2005 114811 0.1 6.7 13.98 44.8 6.31 18.9 2.5 
BS-01 8/10/2005 114838 1 6.6 13.98 44.7 6.3 16.6  
BS-01 8/10/2005 114905 2 6.74 13.95 45.3 6.23 25.2  
BS-01 8/10/2005 114937 2.6 6.83 13.95 45.3 6.23 27.4  
BS-02 8/10/2005 111803 0.1 6.93 15.03 45.1 6.42 24.2 1.8 
BS-02 8/10/2005 111832 1.1 7.03 14.98 45.5 6.33 37.4  
BS-03 8/10/2005 105147 0.1 7.36 24.43 57.7 6.91 86.9 1.0 
BS-03 8/10/2005 105222 1 5.94 18.63 59.7 6.49 60  
BS-03 8/10/2005 105325 2.1 4.93 17.2 57.8 6.34 54.8  
BS-04 8/10/2005 102325 0.1 7.15 14.44 47.2 6.31 96.7 1.0 
BS-04 8/10/2005 102405 1 7.08 14.42 47.2 6.33 87.7  
BS-04 8/10/2005 102428 3.4 6.98 14.52 47.5 6.34 88  
BS-04 8/10/2005 102446 4.3 6.96 14.5 47.2 6.34 81.7  
BS-04 8/10/2005 102515 3.7 6.97 14.51 47.3 6.33 --b  

FALL 2005:          
BS-01 11/3/2005 140556 0 9.84 15.96 92.2 7.34 --b >2.0 
BS-01 11/3/2005 140619 0.3 9.7 15.96 92.4 7.37 --b  
BS-02 11/3/2005 130455 0.1 8.89 15.64 95.8 7.15 0.5 >2.0 
BS-02 11/3/2005 130526 0.6 8.83 15.6 95.3 7.16 1.1  
BS-03 11/3/2005 112644 0.1 8.64 14.07 80 6.93 20.2 1.5 
BS-03 11/3/2005 112717 1 7.84 12.15 89.9 6.89 --b  
BS-04 11/3/2005 110659 0.1 8.82 14.18 79.4 7.08 13.5 2.5 
BS-04 11/3/2005 110728 1 8.78 13.98 79.3 7 13.6  
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TABLE 8 
Seasonal Vertical Profiles of Water Quality in the Morgan Falls Impoundment, 2003-2005 

Stationa 
Date 

(MMDDYY) 
Time 

(HHMMSS) 
Depth

(m) 
DO 

(mg/L) 
Temp. 

(ºC) 

Specific 
Conductivity 
(µmhos/cm) 

pH 
Units 

Turbidity 
(NTU) 

Secchi 
Depth 

(ft) 

BS-04 11/3/2005 110750 2.1 8.69 13.88 79.7 6.97 14.2  
BS-04 11/3/2005 110820 3.1 8.65 13.74 79.2 6.96 14.7  
BS-04 11/3/2005 110908 4.2 8.61 13.75 79.2 6.94 --b  

2005 Mean: 8.6 13.6 67.0 6.8 64.3 2.6 

Source:  Georgia Power Environmental Laboratory. 
a  Station locations: 

BS01 – Chattahoochee River entering project boundary; BS02 – Morgan Falls impoundment, middle reach;  
BS03 – Morgan Falls impoundment, Sullivan Creek embayment; BS04 – Morgan Falls dam at forebay. 

b  Turbidity data deleted due to bottom disturbance. 
c  Turbidity data deleted due to probe malfunction. 



 

 

61 

TABLE 9 

Summary of Quarterly Water Temperature Monitoring for the Morgan Falls Impoundment and Six North Georgia 
Reservoirs 

 Water Temperature (°C) 

Impoundment Mean Minimum Maximum 

Morgan Falls:    

2003 13.60 6.60 20.20 

2004 13.32 7.01 23.00 

2005 13.59 8.67 24.43 

Burton (Rabun Co.):    

2004 15.40 6.06 26.72 

2005 15.04 7.13 29.30 

Rabun (Rabun Co.):    

2004 18.16 6.25 27.03 

2005 18.13 7.70 29.03 

Seed (Rabun Co.):    

2004 18.78 12.78 26.32 

2005 18.68 13.52 27.08 

Tallulah Falls (Rabun Co.):   

2004 18.67 11.41 25.42 

2005 19.19 14.41 26.19 

Tugalo (Habersham Co.):   

2004 15.34 5.91 26.43 

2005 15.54 6.35 26.97 

Yonah (Habersham Co.):   

2004 20.09 13.52 26.15 

2005 19.08 14.53 26.12 

Sources:  Georgia Power (2005, 2006). 
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TABLE 10 

Quarterly Water Chemistry Data for the Morgan Falls Impoundment, 2003-2005 

 Station BS-04 (Forebay of Morgan Falls Dam) 

 2003 2004 2005 

 17-Feb-03 22-May-03 21-Aug-03 6-Nov-03 19-Feb-04 19-May-04 12-Aug-04 17-Nov-04 17-Feb-05 31-May-05 10-Aug-05 3-Nov-05 

Field Data (at Surface)a             

DO (mg/L) 11.3 8.74 7.27 7.6 11.22 8.6 8.48 8.9 10.8 9.18 7.15 8.82 

Temperature (ºC) 6.93 13.45 14.03 16.71 7.04 16.77 15.7 13.44 8.79 14.66 14.44 14.18 

Conductivity 
(µmhos/cm) 

70.2 73.9 52.7 79.6 69.4 72.3 52.3 48.5 55.5 75 47.2 79.4 

pH (standard units) 7.09 6.84 6.89 6.79 6.82 6.74 6.71 6.71 6.74 7.06 6.31 7.08 

Turbidity (NTU) 77.2 11.3 10 16.6 8 32.3 82.8 23.4 116.2 NA 96.7 13.5 

Secchi depth (ft) 1.25 3.25 3.5 3 5.0 1.5 0.8 3.0 3.0 6.0 1.0 2.5 

Water Chemistry Datab             

Alkalinity (mg/L) 20 22 15 23 20 20 14 16 17 20 14 20 

Hardness (mg/L CaCO3) 22 19 14 20 17 18 14 14 14 19 15 19 

Calcium (mg/L) 5.9 5.1 3.5 5.3 4.5 4.7 3.4 3.2 3.7 5 3.4 5.2 

Iron (mg/L) 3.6 0.84 0.55 0.86 0.35 1.6 4.2 1.6 0.6 0.41 4 0.52 

Manganese (mg/L) 0.22 0.14 0.085 0.14 0.053 0.11 0.31 0.17 0.07 0.06 0.024 0.12 

Magnesium (mg/L) 1.7 1.6 1.3 1.6 1.5 1.6 1.4 1.3 1.3 1.5 1.5 1.5 

Arsenic (mg/L) <0.045 <0.045 <0.045 <0.045 <0.053 <0.053 <0.053 <0.053 <0.053 <0.053 <0.053 <0.053 

Cadmium (mg/L) <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 

Copper (mg/L) <0.012 <0.012 <0.012 <0.012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Lead (mg/L) <0.041 <0.041 <0.041 <0.041 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Mercury (mg/L) <0.00011 <0.00011 <0.00011 <0.00011 <0.00046 <0.00046 <0.00046 <0.00046 <0.00046 <0.00046 <0.00046 <0.00046 

Nickel (mg/L) <0.021 <0.021 <0.021 <0.021 <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 

Selenium (mg/L) <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 <0.059 

Total phosphorous 0.08 0.01 0.01 0.03 0.01 0.04 0.06 0.02 0.01 0.02 0.05 0.02 
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TABLE 10 

Quarterly Water Chemistry Data for the Morgan Falls Impoundment, 2003-2005 

 Station BS-04 (Forebay of Morgan Falls Dam) 

 2003 2004 2005 

 17-Feb-03 22-May-03 21-Aug-03 6-Nov-03 19-Feb-04 19-May-04 12-Aug-04 17-Nov-04 17-Feb-05 31-May-05 10-Aug-05 3-Nov-05 
(mg/L) 

Nitrite (mg/L) <0.029 0.0674 <0.029 <0.029 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 

Nitrate (mg/L) 0.659 0.777 0.61 0.73 0.659 0.614 0.494 0.353 0.47 0.9 0.5 0.78 

Ammonia (mg/L) 0.0396 0.0566 <0.06 0.073 0.0803 0.0879 <0.06 0 0.07 <0.06 0.05 0.09 

Total suspended solids 
(mg/L) 

52 NA 10 14 2 15 87 23 7 4 42 3 

Turbidity (NTU) 55 10 7.6 6.1 5 29 75 16 6.9 4.3 50 5.7 

BOD (mg/L) 3.33 <2 <2 2.07 2.6 1.99 3.06 <2 3.08 2.2 <2 3 

COD (mg/L) <10 <10 <10 <7.6 <7.6 10 <7.6 <7.6 <7.6 <7.6 <7.6 <7.6 

Fecal coliform bacteria 
(MPN colonies/100 mL) 

>168c >146c 570 500 20 550 >9900c 100 67 260 >700c 49 

Chlorophyll a 3.9 3.3 NA 2 1.7 1.5 <1 1.1 <1 <1 1.2 <1 

Source:  Georgia Power Environmental Laboratory 
a  Surface values from quarterly vertical profile measurements. 
b  Data based on surface grab samples. 
c  Dilution incomplete for resolving higher bacterial density. 
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TABLE 11 
Monthly Average Temperatures (°C) Recorded During Continuous Water Temperature Monitoring at the Morgan Falls Project, 2003-2005 

   2005 

 2003 2004 Mainstem River Channel Flats Tributaries 

Month M1 M8 T1 M1 M8 T1 M1 M2 M3 M4a M4A M5 M6 M7 M8 F1a F2 T1 T2 T3a 

May  --  -- -- 14.9 18.4 20.6 13.8 14.1 14.7 15.0  -- 15.5 15.3  -- 16.0 20.8 17.2 17.9 18.7  -- 

June  --  -- -- 16.3 20.0 23.2 15.0 15.3 16.2 16.4  -- 16.9 16.5  -- 16.7 21.9 18.0 21.6 22.3 27.7 

July 14.6 16.4 -- 15.0 18.2 24.4 15.9 16.2 17.5 17.7  -- 18.3 17.5  -- 17.7 21.7 19.1 23.7 24.3 28.3 

August 15.4 17.4 24.3 14.5 17.4 23.2 16.6 16.9 17.7 17.5  -- 18.4 17.9  -- 18.0 21.3 18.7 24.0 24.8 28.5 

September 15.6 17.4 21.3 15.0 16.7 20.8 16.3 16.5 16.9 17.0  -- 17.5 17.4 17.8 17.6 21.7 18.5 21.8 22.4 26.8 

October 14.3 15.2 16.2 13.4 14.3 17.8 15.8 15.5 16.1 15.9 15.5 16.5 16.4 16.7 16.6 19.2 17.4 16.8 17.7 20.6 

a  TidbiT recorders at Stations F1, T3, and M4 periodically became exposed to air during low water levels.  For stations F1 and T3 in particular, the average temperatures 
likely overestimate average water temperatures because they became exposed to air for extended periods and the air temperatures recorded were often much higher 
than actual water temperature (see Figure 7). 
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TABLE 12 
Rainfall Events and Dry Periods Identified for Detailed Water Temperature Evaluation 

 2005 2004 2003 

 
 

Event/Period 

Beginning Datea 
(Days of Rain) 

Avg. Rainfallb 
(Max. Rainfall)c 

(inches) 

Max. Water 
Temperatured 

(°C) 

Beginning Datea

(Days of Rain) 
Avg. Rainfallb 

(Max. Rainfall)c 
(inches) 

Max. Water 
Temperatured 

(°C) 

Beginning Datea

(Days of Rain) 
Avg. Rainfallb 

(Max. Rainfall)c

(inches) 

Max. Water 
Temperatured 

(°C) 

Weekend rain 6/11/2005  (2) 1.7  (1.9) 25.0 7/23/2004  (2) 3.8  (6.2) 23.4 8/1/2003  (1) 2.1  (2.9) 21.9 

 6/25/2005  (1) 0.6  (1.6) 20.6       

 7/29/2005  (3) 1.2  (2.4) 20.6       

Protracted rain 7/5/2005  (8) 7.9  (8.7) 23.7 6/25/2004  (12) 7.5  (9.8) 22.4    

 8/5/2005  (9) 7.4  (13.0) 24.0 9/7/2004  (12)e 15.8  (20.7) 22.8    

Weekday rain 8/28/2005  (2) 2.2  (4.0) 24.4 8/9/2004  (1) 3.0  (4.9) 20.7    

Dry weekend 7/22/2005 no rain 19.1 7/8/2004 <0.2  (0.2) 21.1 8/15/2003 <0.02  (0.02) 20.4 

 8/20/2005 <0.01  (0.01) 21.2       

 9/9/2005 no rain 20.9       

a  Beginning date is the first date included on the detailed plots in Figures 16-31.  See Appendices A, B, and C for dates of actual rainfall. 
b  Average cumulative rainfall for the days of rain indicated as calculated for four rain-gage locations (Morgan Falls, Alpharetta, Norcross, and Atlanta). 
c  Maximum rainfall was the maximum cumulative rainfall recorded for an individual rain-gage location for the days of rain indicated. 
d  Maximum temperature of releases from Morgan Falls dam at Station M8. 
e  Period including rainfall from Hurricanes Frances and Ivan.   
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TABLE 13 
Accretion of Drainage Area and Volume of Shallow Flats and Embayments between the USGS Roswell Gage (No. 02335450) 
and Morgan Falls Dam 

 Cumulative Drainage Area between 
Roswell Gage and Morgan Falls Dam 

Cumulative Volume of Shallow Flats 
and Embayments between Roswell 

Gage and Morgan Falls Dam 

Location along Main 
Channela 

Square Miles Percent of Total Acre-Feet Percent of Total 

Station M1/Roswell Gage 0 0.0 0.0 0.0 

Above Big Creek 6 4.3 0.0 0.0 

Station M2   0.0 0.0 

Below Big Creek 111 79.3 0.0 0.0 

Station M3   0.0 0.0 

Below North and South 
Embayments 

  190.4 24.7 

Station M4   190.4 24.7 

Above Willeo Creek 116 82.8  190.4 24.7 

Below Willeo Creek and 
Embayment 

136 97.1 210.7 27.4 

Station M5   210.7 27.4 

Below Station F1 
Embayment 

  297.7 38.7 

Below West Embayment   369.1 48.0 

Station M6   369.1 48.0 

Below Sullivan Creek 
Embayment 

  769.7 100.0 

Station M7   769.7 100.0 

Station M8 140 100.0 769.7 100.0 

Sources:  Carter et al. (1989) for drainage areas; Georgia Power calculations for volumes (see also 
Geology and Soils Study Report). 

a  Figure 6 herein shows the locations of Stations M1-M8 relative to shallow flats and embayments along 
the main channel of the impoundment.  Figure 20 in the separate Geology and Soils Study Report 
delineates the embayments, as named in this table, and subsection areas of the impoundment.     
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