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SECTION 1 

Introduction 

This report describes the City of Atlanta’s Combined Sewer Overflow (CSO) Control Plan to 
fulfill the requirements of Section VII.A.2.i of the City’s Consent Decree related to CSOs. The 
CSO Remedial Measures Report, in accordance with the Consent Decree, “provides a 
detailed analysis of the steps that the City will take to bring all CSO control facilities into 
compliance with the Clean Water Act, the Georgia Water Quality Control Act and the 
NPDES [National Pollutant Discharge Elimination System] permits.” This report reflects the 
results of the City’s comprehensive and detailed analysis of existing systems, as well as the 
rigorous identification and evaluation of appropriate alternatives for meeting the objectives 
of the City’s CSO Control Plan and the requirements of the Consent Decree. The preferred 
option, including schedule, estimated cost, and environmental benefits, is presented to the 
U.S. Environmental Protection Agency and Georgia Environmental Protection Division 
(collectively referred to as EPA/EPD) for review and comment.  

History of Atlanta’s CSOs 
Atlanta’s wastewater and storm water systems, like those in many older American cities, 
have evolved over time. More than 100 years ago, wastewater from homes and storm water 
that fell on roads and rooftops was diverted directly to streams without treatment. As the 
streams became polluted, they were covered or diverted into pipes. These pipes, which 
collect both storm water and wastewater, are called combined sewers. According to the 
Association of Metropolitan Sewerage Agencies (AMSA), in its 1994 CSO Assessment 
Report, there are approximately 1,100 cities in the United States with combined sewer 
systems. Approximately 80 large municipalities, with populations greater than 100,000, have 
extensive combined sewer systems. These large municipalities represent approximately 
70 percent of the nation’s population served by combined sewers.  

In the early 1900s, wastewater treatment facilities (also referred to as water reclamation 
centers, or WRCs) were built to collect and treat the flow from these combined sewers. A 

diversion structure was installed that 
allowed the flow generated during dry 
weather to be carried to WRCs through 
sewers (interceptors) which were small 
in comparison with the combined 
sewers. During dry periods, the flow in 
these sewers consists almost entirely of 
wastewater. However, during wet 
weather, the volume of storm water can 
be too great for these smaller sewers 
and the WRCs, so overflows (i.e., over 
the diversion structures) during high 
flows discharge into streams. The 
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AMSA CSO Assessment Report also states that “it is important to recognize that the 
combined sewer systems, interceptors and treatment facilities were designed to overflow. 
The overflows do not typically result from inadequate operation and maintenance of the 
collection and treatment systems. The interceptors and treatment plants were designed at a 
time when historically, no sewage treatment existed and it was felt that the remaining 
impacts on water quality from the overflows were insignificant compared to the benefits 
gained from treatment of the dry weather flows.”  

There are six CSO points within the City where a mixture of storm water and sewage is 
discharged to a receiving stream during heavy rainfall (Figure 1-1). Fecal coliform bacteria, 
an indicator of human and animal waste, and other pollutants associated with urban storm 
water and domestic and industrial sewage enter the stream as part of the discharge. The 
City constructed CSO control facilities in the mid-1980s and early 1990s to provide a level of 
CSO treatment that met State and Federal regulations in force at that time. 

Three CSO facilities are located in east Atlanta and serve the two east Atlanta combined 
sewersheds. Referred to as the East Area CSO facilities, these facilities were constructed in 
the mid-1980s. Each one treats combined sewage in a different manner (Figure 1-2).  

?? McDaniel CSO Facility – Low flows, up to 5.5 million gallons per day (mgd), are 
captured and diverted to the South River WRC. In the event of higher flows, flow 
exceeds the interceptor sewer capacity and enters a 6 million-gallon (MG) storage vault. 
Any excess flow that cannot be accommodated in the vault is screened and routed over a 
weir into a tributary of the South River. While the vault is being filled, the stored storm 
water-sewage mixture is pumped to the sanitary sewer at a rate of 3 mgd.  

?? Custer CSO Facility – Low flows are captured in a sanitary interceptor. When flows 
exceed 20 mgd, a gate closes the entrance to the interceptor sewer and all flow is routed 
over a weir into a concrete channel that leads to the Custer CSO Facility. High flows to 
the Custer CSO Facility are routed into a storage tunnel that connects to the 
Intrenchment Creek CSO Treatment Facility—or over the weir into Intrenchment Creek 
when the tunnel capacity is exceeded.  

?? Intrenchment Creek CSO Treatment Facility – The 
storage tunnel between the Custer outfalls and this 
facility is designed to capture and treat the first 30 to 
34 million gallons of wet-weather flow. At the 
Intrenchment Creek CSO Treatment Facility, the 
captured flow is subjected to a physical and chemical 
treatment process and the effluent is then discharged 
into Intrenchment Creek. Treated effluent discharged 
from this facility contains lower concentrations of 
pollutants than discharges from the other East Area 
facilities, meeting the original 1985 reduction goal for 
biochemical oxygen demand (BOD) and total suspended 
solids (TSS), two of the parameters that are regulated for 
water quality. 
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Figure 1-1 is the GIS map showing 6 sewersheds (Fig. 2-1? In app. A) 
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FIGURE 1-2 
Generalized Flow Diagram for Wastewater and Storm Water 
East Area Facilities 
City of Atlanta CSO System Evaluation 

FIGURE 1-3 
Generalized Flow Diagram for Wastewater and Storm Water 
West Area Facilities 
City of Atlanta CSO System Evaluation 
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The four CSO facilities in the West Area of Atlanta are Greensferry, North Avenue, Tanyard 
Creek, and Clear Creek. The West Area facilities, constructed in the 1990s, treat combined 
sewage using the processes or equipment described below (Figure 1-3):  

?? Flow enters the facility and passes through bar screens with large openings, which 
remove objects from the overflows. The debris is placed in covered containers and 
transported to a landfill for disposal. 

?? The flow proceeds to rotating drum screens (with 
medium openings) that remove small solids. Materials 
that are captured on the drum screen are placed in 
covered containers and transported to a landfill for 
disposal. 

?? The flow is then conveyed to a channel where it is 
treated with sodium hypochlorite (liquid bleach) to kill 
pathogens. An indicator group of bacteria, fecal 
coliform, is used to evaluate how well the treatment is 
performing. The chlorine solution is stored in closed 
tanks within a concrete containment area in the CSO 
facility building and is pumped into the overflow in 
proportion to the rate of flow.  

?? Odor control facilities remove odors that might be present in the combined sewer or 
CSO building. 

MAUWI 
In 1996, the City of Atlanta established the Metro Atlanta Urban Watersheds Initiative 
(MAUWI) to guide the development of a holistic approach to improving Atlanta’s water 
quality. Using watershed management principles espoused by the EPA and environmental 
groups around the country as a framework, the MAUWI effort was designed primarily to 
understand what factors influence the watersheds in metro Atlanta and to assist 
governments, environmentalists, regulators, businesses, schools, and others in protecting 
and enhancing the watersheds.  

A steering committee of stakeholders was formed to oversee MAUWI, to provide input to 
MAUWI activities, and to help shape a plan for improving water quality in Atlanta’s urban 
streams and rivers. These stakeholders represented other local governments, Federal and 
State agencies, universities, environmental advocacy groups, civic associations, and grass-
roots citizen environmental organizations.  

Under the auspices of MAUWI, the City conducted assessments of the water quality, aquatic 
habitat, biological communities, and pollutant loadings in the streams. The data analysis 
concluded that four key elements needed to be addressed if improvements in water quality 
were to be achieved:  

?? CSOs 

?? Storm water management  
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?? Stream restoration, including streambank stabilization 

?? Wastewater/sewer collection system improvements  

CSO Consent Decree 
As the MAUWI project was underway, a lawsuit filed against the City by the Upper 
Chattahoochee Riverkeeper and a downstream plaintiff, and later joined by the EPA/EPD, 
was settled. The U.S. Department of Justice found that Atlanta’s CSOs were violating water 
quality laws. The City signed a Consent Decree in 1998 that requires a long-term control 
plan be implemented to remediate the overflow from combined sewers. The Consent Decree 
directs the City to complete its CSO Control Plan within an accelerated timeframe. The City 
entered into a second Consent Decree in 19991 that addresses the sewage collection system 
(including the combined sewer area), Sanitary Sewer Overflows (SSOs), WRCs and related 
appurtenances. The CSO Consent Decree stipulates a target compliance date of 2007, while 
the SSO (collection system) Consent Decree 
stipulates a target compliance date of 2014.  

Only two of the four MAUWI elements 
listed above are actually requirements under 
the Consent Decrees – CSOs and 
wastewater/sewer collection system 
improvements. Still, the preferred option 
developed by the City and CSO project team 
and described in this report reflects 
consideration of each of the four elements. 
The preferred option also reflects the input 
of citizens, input that was actively sought by 
the City throughout this project through a 
variety of public involvement and education 
activities. 

Short-Term Remedial Measures  
The Consent Decree stipulated the development and implementation of short-term remedial 
measures to improve operations, maintenance, and treatment performance of the existing 
CSO facilities. The short-term remedial measures included optimization of disinfection at 
those CSO control facilities that incorporate disinfection (West Area facilities); and the 
repair, upgrade, and addition of disinfection facilities at the East Area facilities. 

At the West Area CSO facilities, improved reliability of the disinfection system will be 
achieved by moving the hypochlorite feed points in the conveyance system upstream of the 
CSOs, to increase chlorine contact time, by August 28, 2001  

                                                 
1 Technically, the SSO Consent Decree is appended to the CSO decree and is referred to as The First Amended Consent 
Decree.  
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The East Area CSO facilities will be upgraded to provide back-up power and improved 
storage and treatment. Disinfection capability will be added at the Custer Avenue and 
McDaniel facilities. Construction activities on the East Area CSO facilities began in January 
2000 and will be completed by June 30, 2001. 

Other tasks required by the Consent Decree included: 

?? Creation of Maintenance, Operations, and Management Systems (MOMS) Plans to 
provide guidance to City personnel regarding the operations and maintenance (O&M) 
requirements of each of the City’s CSO facilities as well as management strategies to 
control CSOs. The completed MOMS plans were submitted in December 1998 and were 
approved by EPA and EPD in June 1999. 

?? Evaluation of separated sewer systems to verify that the separation was complete in 
each separated basin. The evaluation verified that the separation was indeed complete. 
EPA and EPD approved this verification in December 1999. 

?? Two Supplemental Environmental Projects: 

?? Greenway Acquisition Plan --The Consent Decree required the City of Atlanta to deposit 
$25 million into a special account for the acquisition of greenways along streams 
designated in the Consent Decree. Greenways serve as natural filters and buffers to 
provide water quality and erosion control benefits, as well as wildlife habitat and some 
recreational activities.  

?? One-time Stream Cleanup – The City was required to spend at least $2.5 million to fund 
a one-time stream cleanup, to be completed by October 1, 1999. Approximately 40 miles 
of streams were cleaned 
of over 580 tons of trash, 
household appliances, 
automobile engines and 
parts, and shopping carts 
at a cost of $5.8 million by 
August 1999. The Consent 
Decree also required the 
City to develop a public 
awareness/education 
program to be conducted 
concurrently with the 
stream cleanup. The 
public awareness/ 
education program is 
ongoing.  

?? Finally, the City was directed to install warning signs along streams receiving CSO 
discharges. The installation of signs was completed in October 1998, in accordance with 
the deadline set by the Consent Decree. 
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SECTION 2 

CSO Control System Evaluation 

The system evaluation (CH2M HILL/TOC, 2000a) was a 15-month program to:  

•  Determine the overall effectiveness of the existing CSO facilities in achieving 
compliance with water quality standards. 

•  Evaluate pollutant removal efficiencies of the CSO facilities. 

•  Determine the volume and composition of dry- and wet-weather flows from the 
combined sewer system to the WRCs. 

•  Determine the storage capacity of the current combined sewer collection system 
under dry- and wet-weather conditions. 

•  Evaluate the response of the combined sewer system to rainfall events. 

•  Report the findings and analyses of water quality testing and other investigations. 

Scope 
Sampling was conducted according to the CSO Control Facility Evaluation Program 
description provided in Technical Memorandum (TM) VII.A.1.b (CH2M HILL/TOC, 
September 1998). The EPA/EPD approved the evaluation program on March 10, 1999.  

This study of the combined sewer system was rigorous in obtaining data necessary to fully 
characterize the system and discharges. To the best of the City's knowledge, this was the 
most extensive CSO characterization in the nation to date. Major tasks included: 

•  Sample at least 10 overflow events from every outfall.  

•  Sample the influent and effluent of every CSO control facility.  

•  Sample almost every event (at least 90 percent) for fecal coliform levels. 

•  Conduct a detailed characterization of the dry-weather flow.  

•  Conduct concurrent supplemental storm water sampling within the combined sewer 
service area. 

•  Use modified clean sampling procedures to obtain the best results for metals and other 
parameters.  

•  Use the newly approved laboratory clean procedures for metals analyses at extremely 
low detection levels.  
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Findings 
The combined sewer service area drains approximately 12,200 acres (19 square miles) of 
urban land (Table 2-1). Total CSO volume averages approximately 5 billion gallons per year, 
which is equivalent to about 15 inches of runoff from the combined sewer service area. The 
service area encompasses the City of Atlanta central business district, which has a very large 
employment population (202,000, according to a 1996 Atlanta Regional Commission 
estimate), nearly twice as large as the resident population (103,000). Land use patterns are 
well established and are not expected to change substantially in the future. Table 2-2 
provides the land use area and percent imperviousness of each sewershed.  

TABLE 2-1 
CSO Characteristics for Each Sewershed 
City of Atlanta CSO Remedial Measures 

Sewershed 

Drainage 
Area 

(acres) 

CSO 
Volume 
(MG/yr) 

CSO 
Frequency
(events/yr) 

CSO 
Duration

(h/yr) 
TSS Load

(lbs/yr) 

Total 
Phosphorus 

Load 
(lbs/yr) 

Total Copper 
Load 

(lbs/yr) 

Total Zinc 
Load 

(lbs/yr) 

Without Existing Storage        

Clear Creek 3,086 1,284 63 273 3,397,000 2,790 960 4,190

Tanyard 1,955 986 68 379 2,271,000 1,890 590 2,380

North Avenue 1,579 655 60 229 2,876,000 2,020 580 2,940

Greensferry 748 302 61 294 612,000 960 90 290

McDaniel 968 391 66 317 473,000 3,260 100 540

Custer 3,874 1,513 77 612 4,862,000 10,470 970 4,900

Total: 12,210 5,131 Average Average 14,491,000 21,390 3,290 15,240

  66 351   

With Existing Storage   

McDaniel 968 214 19 143 286,000 1,970 60 330

Custer 3,874 498 14 111 2,066,000 4,450 410 2,080

Total for All 
Sewersheds: 

12,210 3,939 Average Average 11,508,000 14,080 2,690 12,210

  48 238   

Areawide Totals  Averages Averages   

West 7,368 3,227 63 294 9,156,000 7,660 2,220 9,800

East (w/o storage) 4,842 1,904 72 465 5,335,000 13,730 1,070 5,440

East (w/ storage)  712 17 127 2,352,000 6,420 470 2,410

Frequency based on a 6-hour interevent time.  
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TABLE 2-2 
Land Use Characteristics for the CSO Service Area 
City of Atlanta CSO Remedial Measures 

Land Use 
Clear 
Creek Tanyard 

North 
Avenue Greensferry McDaniel Custer Total 

Commercial and Services 587 67 156 96 91 395 1,391

High Density Residential 574 189 14 181 0 355 1,314

Industrial 228 377 102 1 239 489 1,435

Institutional 102 362 178 102 22 215 981

Medium Density Residential 451 26 564 220 478 1,343 3,083

Multi-Family Residential 266 24 189 88 50 268 886

Transportation Communication 97 175 0 33 60 314 679

Upland Forest 5 0 0 0 0 43 48

Urban Core 582 678 368 0 0 301 1,929

Urban Open 195 57 7 27 28 150 464

Total 3,086 1,955 1,579 748 968 3,874 12,209

Total Imperviousness 56.2% 69.5% 53.3% 43.6% 42.4% 47.3% 53.3%

Area is in acres. 

Estimates of annual average CSO pollutant loads are listed in Table 2-1 for the entire service 
area. Of these, TSS loads are about 14.3 million pounds per year and total phosphorus (TP) 
loads are about 20,000 pounds per year. Metals discharges are also significant (copper [Cu] 
and zinc [Zn] are metals of concern). The existing storage facilities in the East Area reduce 
the overall CSO volume by 20 percent, TSS by 23 percent, and TP by 37 percent.  

CSO is generated during wet weather and consists of both sanitary flow and storm water. A 
comparison of the relative contribution of sanitary flow and storm water to the total CSO 
load is shown in Figure 2-1. During dry periods, solids settle and are deposited within the 
large sewers. During rainy periods, the deposits are flushed out (combined sewers are sized 
to accommodate storm water and thus are much larger than would be needed for only 
sanitary flow). This deposition is attributed to the sanitary load in Figure 2-1. For most 
pollutants, the sanitary load is dominant. However, the storm water is still a significant 
source of pollution. The source of the pollutant load is important when determining how 
much of the total load is available to a specific control when considering which control 
alternative, or combination of alternatives, to use for each particular situation. 
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FIGURE 2-1 
Relative Source of Pollutants Estimated in the CSO Loads 
City of Atlanta CSO Remedial Measures 

BOD

Storm Water
Sanitary

Fecal Coliform Total Suspended Solids

Total Phosphorus Ammonia

Copper, Total Recoverable Zinc, Total Recoverable
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Finally, another important characteristic of the CSOs is their short duration. Overflows 
occur frequently when no storage is available, about 50 to 77 times per year (Table 2-3). 
However, with even a minor amount of storage, the number of overflows is greatly reduced 
to less than 20 per year. A statistical analysis of the duration of overflows (based on 
modeling results) demonstrated that the average duration of overflows is quite short, 
between 3 and 8 hours (Table 2-3). This finding is important when considering that the high 
metal concentrations found in the evaluation have been demonstrated in this evaluation not 
to have toxic effect on organisms when exposure is 48 hours, or less.  

TABLE 2-3 
CSO Duration for Each Sewershed 
City of Atlanta CSO Remedial Measures 

Sewershed 
CSO Frequency 

(events/yr) 
Average Duration Per Event

(hr/event) 

Clear Creek 63 4.4 

Tanyard 68 5.6 

North Avenue 60 3.8 

Greensferry 61 4.8 

McDaniel 50 6.4 

Custer 77 7.9 

Average:  5.5 

Storage at McDaniel and Custer is not included in these results. Inter-event time 
is a minimum of 6-hours.  

Compliance with Water Quality Standards  
Paragraph VII.A.1.e.(vi) of the CSO Consent Decree required that the City compare the 
sampling results to the applicable EPD water quality standards to ensure that the CSO 
discharges can comply with their NPDES permit and Georgia water quality standards. 
Georgia water quality standards for metals consist of acute and chronic criteria (numeric 
values) expressed as the dissolved metal form. A review of data for dissolved metals in the 
CSO discharges (with data on hardness) shows that Cu and Zn frequently exceeded their 
respective baseline dissolved acute criteria.  

The CSO discharges exceeded baseline criteria for Cu and Zn in 61 and 38 percent of the 
samples, respectively, collected during the system evaluation. Although the concentrations 
of metals were not as high in the storm water, the frequency of exceedences of baseline 
criteria for Cu was nearly the same as for the CSO and even higher for Zn. Thus, urban 
storm water discharges present challenges similar to CSO for complying with water quality 
standards.  

Determining the extent to which metals comply with regulatory criteria is a complex task. 
The baseline criteria are a starting point for examining the potential for metals to cause toxic 
effects to aquatic organisms. (Note that drinking water criteria are typically much higher 
than the criteria in the Georgia rules for receiving waters. Most metals standards are based 
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on protecting aquatic organisms, not human consumption.) Baseline criteria were developed 
using bioassay tests with laboratory water and metal salts. The baseline criteria can be 
modified under existing rules to account for site-specific factors (Rules 391-3-6-.03 and 391-
3-6-.06). Two components are used in determining site-specific criteria -- the chemical 
translators and Water Effects Ratio (WER).  

The toxic portion of the metals found in water is the dissolved phase. The water quality 
standards are expressed as dissolved values. A translator is the ratio between the dissolved 
and total recoverable measurements of the metal. Permit limits are expressed as total 
recoverable metals, so the dissolved criteria need to be adjusted using the translator ratio to 
determine a total recoverable limit. To calculate a translator, CSO discharge samples were 
collected and analyzed for total recoverable and dissolved metals, TSS, hardness, and pH. 
While extensive data were collected to develop these translators, the dissolved results 
directly exceeded the water quality criteria; therefore, the translators could not result in 
compliance by themselves. Additional WER tests are being conducted to develop site-
specific criteria. These tests are warranted because toxicity tests using sensitive organisms 
placed in water from CSO discharges showed no toxic effects even though metals levels 
greatly exceeded criteria. The chemical translators can also be applied with WER results to 
establish site-specific total metal limits.  

As noted above, water quality standards were developed using bioassay tests in laboratory 
water with metal salts added. These standardized laboratory tests may not accurately reflect 
local conditions because the metals in laboratory water are more readily available for uptake 
by organisms than metals in effluent. In the CSO discharges (and storm water), metals tend 
to adsorb to suspended solids and organics and are not as available for uptake. Therefore, 
applying the water quality standards to the CSO or storm water discharges is likely more 
protective than intended by the regulations. As a result, the City of Atlanta is conducting 
site specific studies, as provided for by federal water quality guidance, to establish 
appropriate site-specific criteria for the City’s CSO outfalls. 
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SECTION 3 

CSO Remedial Measures Preliminary Evaluation 

The CSO Control Plan was developed while the System Evaluation data was still being 
collected, as well as several other activities that are discussed below. The remedial measures 
task started with establishing a public involvement program, preliminary technology 
screening, and further analysis of a short-list of alternatives. Collectively, these activities are 
called the Preliminary Evaluation and is documented in Appendix A. Other supporting 
documentation is found in Appendix B, Technology Fact Sheets, and Appendix C, 
Preliminary Evaluation Computations. A summary of the Preliminary Evaluation is 
contained here.  

The Consent Decree specified several interim deadlines for its component projects. To date, 
the City has met all completion and submittal deadlines. This report was due to EPA and 
EPD April 1, 2001. The Consent Decree requires that the discharges covered by the City’s 
NPDES CSO permits must comply with the requirements of the CSO Consent Decree by 
July 1, 2007, unless EPA and EPD jointly agree to a longer schedule. This July 1, 2007, 
deadline may be adjusted somewhat as the result of ongoing discussions between the City 
and EPA/EPD as a result of extended review times by EPA/EPD. The proposed schedule 
must include interim milestones. These interim dates are included in Section 4 of this 
submittal.  

Public Involvement  
Public involvement (PI) was not a requirement of the CSO Control Plan but was a matter of 
policy for the City’s Division of Wastewater Services. The City remained committed 
throughout the project to involving the public to the greatest extent possible in the 
evaluation of alternatives to solve CSO problems. 

The decision to have a comprehensive PI program for the CSO Consent Decree project was 
based on several factors:  

?? The potentially far-reaching impacts of the CSO Control Plan, both environmental and 
financial 

?? The already established interest in this issue among citizens 

?? The need to gather information from the public to help appreciate the extent of 
rehabilitation needed (flooding concerns, etc.) 

?? The City’s desire to have public input and support for the project  

The objectives of the public involvement process for the CSO Consent Decree project were:  

?? To provide a forum for interested citizens to learn about the combined sewer system, 
water quality problems related to CSOs, and Consent Decree requirements for 
remediation. 
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?? To identify and discuss phases of the project work where options exist and solicit input 
from interested citizens regarding options, particularly as they relate to alternatives and 
specific impacts and concerns of communities surrounding the CSO facilities.  

?? To develop a core group of knowledgeable citizens who will share information with 
other interested citizens in their community.  

Overall, the recommendation most frequently heard from the participating public was that 
complete sewer separation is their desired solution. The City also noted citizen concerns 
about the disruptions associated with separation and questions related to the City’s plans to 
address storm water management issues in a separated system. A complete summary of the 
CSO Consent Decree PI program is presented in Section 8 of Appendix A.  

Preliminary Technology Screening 
The Consent Decree required that the City evaluate all appropriate alternatives to remediate 
effects from CSO into receiving waters. The alternatives had to include, at a minimum: 
chlorination/dechlorination, alternative disinfection methods, sewer separation, storage to 
reduce overflow frequency to no more than four events per year, relocation of the CSOs, 
Best Management Practices (BMPs) to control storm water, and primary treatment of all 
flows. 

The City expanded the list of alternatives for review to include all appropriate options 
within a broad range of technologies. Several dozen technologies were examined, culled 
from information gathered in previous City and project team initiatives and from a review 
of available literature, including documents from other municipalities that have performed 
similar evaluations (Figure 3-1). The list of technologies included controls appropriate for 
CSO and storm water management. 

Preliminary evaluation criteria were developed primarily to screen the control technologies 
and form viable alternatives for further consideration. These criteria were used to provide 
the basis for an objective, uniform, and systematic evaluation of the many CSO control 
technologies.  

The evaluation criteria were divided into two categories:  

?? Performance and Installation Criteria: Each technology was evaluated with respect to 
pollutant removal rates, capital cost, flooding reduction potential, proven history with 
CSOs, implementation requirements, ease of operation, development time, and 
expansion capability.  

?? Public Acceptance Criteria: Each technology was also evaluated for the effects it would 
have on the surrounding area such as noise, odor, traffic, appearance, safety, 
construction period effects, siting, and community enhancement opportunity.  

Technology ratings were both quantitative and qualitative, with quantitative ratings 
preferred and used where possible. An example of a quantitative rating indicator is unit cost  
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FIGURE 3-1 
Other Cities of Comparable Size to Atlanta with CSO Programs 
City of Atlanta CSO Remedial Measures 

 

 
of pollutant load reductions. This indicator is typically expressed in dollars per pound of 
pollutant removed. Other screening criteria such as surrounding land use considerations are 
more subjective. Relative ratings, both quantitative and qualitative, identified those 
technologies with the greatest probability of success in the CSO planning area.  

In the initial screening, each technology was evaluated on the basis of its general 
applicability, advantages, disadvantages, design criteria, typical costs, and O&M issues. The 
preliminary evaluation process is described in Section 3 of Appendix A.  

The initial screening process formed the basis from which to select “candidate 
technologies,” those technologies and controls that are appropriate, cost-effective, can be 
implemented in this study area, and meet the requirements of the Consent Decree. The 
results of these screenings are presented in Section 4 of Appendix A. Technologies with a 
high pollutant removal rate and demonstrated performance for CSO applications were 
carried forward in the analysis (Table 3-1). Data from the CSO System Evaluation demon-
strated that primary treatment would not achieve a high removal rate, so it was not 
evaluated beyond the review stage. 
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TABLE 3-1 
Selected Remedial Measures Controls for More Detailed Evaluation 
City of Atlanta CSO Remedial Measures 

 Combined Sewer Service Area 

CSO Control  Clear Creek Tanyard Greensferry North Avenue McDaniel 
Custer/Intrenchment 

Creek 

Sewer Separation, Without 
and with pond BMPs 

Yes Yes Yes Yes Yes Yes 

Partial Separation with 
Storage with Treatment, 
Without and with pond BMPs 

Yes Yes Yes Yes Yes Yes 

Storage with Treatment at 
Existing Dry-Weather WRCs 

Yes Yes Yes Yes Yes Yes 

Storage with Treatment at 
New On-Site Dry-Weather 
WRCs, including street 
sweeping BMP 

Yes Yes Yes Yes Yes Yes 

Westside Outfall Relocation 
with Treatment  

Eastside Consolidation with 
Treatment 

Yes 
 

No 

Yes 
 

No 

Yes 
 

No 

Yes 
 

No 

No 
 

Yes 

No 
 

Yes 

High-Rate CSO Treatment 
(Primary Treatment) at Outfall 

Evaluate only if WQ 
Standards can be met 

Evaluate only if WQ 
Standards can be met 

Evaluate only if WQ 
Standards can be met 

Evaluate only if WQ 
Standards can be met 

Evaluate only if WQ 
Standards can be met 

Evaluate only if WQ 
Standards can be met 
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Short-listing the Considered Alternatives 
Four candidate CSO control concepts, with variations, emerged from the preliminary 
screening of technologies. These control concepts were chosen because they provide a high 
pollutant load reduction and have the greatest chance of meeting existing and future water 
quality standards.  

The four candidate control concepts carried forward for further evaluation are: 

?? Full Sewer Separation 
?? Partial Separation with Storage 
?? On-Site Storage with Treatment 
?? Consolidated Storage with Treatment 

More detailed description of these candidate CSO control concepts is presented in Section 7 
of Appendix A. Each of these concepts, including costs, benefits, and impacts, is discussed 
below. 

Full Sewer Separation  
Two variations of this concept were evaluated: 

1a. Separation without storm water BMPs 
1b. Separation with storm water BMPs 

Sewer separation involves building a new system of sewers within a combined sewer 
service area so that the wastewater and storm water are collected and conveyed in separate 
pipes. The storm water would be conveyed to local streams for discharge. The wastewater 
would be treated at the existing WRCs before being released to the Chattahoochee River. 
The existing CSO control facilities would be taken out of service when the separation is 
completed or used for storm water treatment. Separation of the combined sewer system 
would remove sanitary sewage from the storm water flow but would return about 30 per-
cent of the storm water currently being treated at the WRCs back to streams, untreated. The 
net effect of adding storm water is lower pollutant removal by full separation alone when 
compared to other CSO control concepts incorporating storage and treatment of CSO. To 
improve the effectiveness of sewer separation, extensive storm water BMPs would be 
required, probably storm water ponds in combination with other BMPs. Adding storm 
water ponds would increase the overall annual removal rates, but the effectiveness would 
vary by pollutant. It should be noted that all separated areas may not be appropriate for 
siting storm water ponds or other potentially effective BMPs, so assuming that all storm 
water could be treated is optimistic. The ponds would be implemented in those areas that 
have suitable land available for ponds to be sited. Also, the storm water ponds included in 
the analysis are sized for water quality treatment, not flood reduction.  

Capital Costs 
Entire Combined Sewer System for all Basins (construction, engineering, administration, 
and contingency)  

?? Separation - $1.33 billion  
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?? Storm Water Ponds - $191 million 

Present Worth 
Entire Combined Sewer System for all Basins (annual cost, including O&M, over a 25-year 
period) 

?? Separation - $1.02 billion  
?? Storm Water Ponds - $146 million 

Benefits 
?? Protects public health by removing sewage from discharge. 

?? Opportunities available for community infrastructure improvements during 
construction (not included in the costs shown).  

?? Truck traffic to service the existing CSO treatment facilities eliminated once construction 
is complete. 

Impacts 
?? Significant disruption with partial or complete street closures during construction.  
?? Could take up to 25 years to fully implement. 
?? Most costly to implement  
?? Existing CSO facilities continue to operate until separation fully implemented 

Partial Separation with Storage  
Four variations of this concept were evaluated: 

2a. Approximately 60 percent separation without storm water BMPs 
2b. Approximately 60 percent separation with storm water BMPs 
2c. Approximately 25 percent separation without storm water BMPs 
2d. Approximately 25 percent separation with storm water BMPs 

Partial separation is an intermediate point between full sewer separation, described above, 
and on-site storage with treatment, described below in Concept 3a. Separation of the com-
bined sewers would have to start at the outfalls to be able to remove storm water from the 
CSOs and return it to the streams. Otherwise, there would not be a significant reduction in 
CSO volume. The cost to separate sewers is higher toward the downtown urban core area, 
because of the congested and difficult working conditions, so starting near the outfalls 
would work well in terms of separating lower-cost areas early. Sewer separation would 
occur where it is easiest and most economical to do initially. The most difficult areas would 
be those closest to the core of the city and comprise about 16 percent of the combined area. 
These are the most highly developed areas and would be difficult and expensive to separate. 
In addition, stormwater BMPs would be difficult to locate and implement for this area. 
Combined flows from the areas not separated would be stored and treated as described in 
control Concept 3 below. However, the storage requirements would be reduced because of 
the partial separation.  
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The area to be separated is only approximate because the actual neighborhoods and 
schedule to finish each contract cannot be accurately determined until after final design. 
Generally, the final percentage of area noted above is expected to be about plus or minus 
5 percent of the overall CSO service area.  

Capital Costs 
Entire Combined Sewer System for all Basins (construction, engineering, administration, 
and contingency) 

?? Separation and Storage Facilities - $1.1 billion for the approximately 60 percent 
separation; $975 million for approximately 25 percent separation 

?? Storm water Ponds - $110 million for approximately 60 percent separation; $51 million 
for approximately 25 percent separation 

Present Worth 
Entire Combined Sewer System for all Basins (annual cost, including O&M, over a 25-year 
period) 

?? Separation and Storage Facilities - $934 million for the approximately 60 percent 
separation; $911 million for approximately 25 percent separation 

?? Storm water Ponds - $84 million for approximately 60 percent separation; $39 million for 
approximately 25 percent separation 

Benefits 
?? Opportunities available for community infrastructure improvements during street 

construction (not included in costs shown). 

?? Removes significant amount of sewage from urban streams 

?? Significant storm water treatment provided by storage and treatment components of 
plan 

Impacts 
?? Significant disruption in streets and neighborhoods during construction.  

?? Length of construction probably more than 10 years to fully implement 60 percent plan, 
while the 25 percent plan could be done in about 6 years. 

?? Moderate impact of operations after construction is completed because existing CSO 
facilities would remain and storage added.  

?? Screened disinfected overflows from combined sewers would be few in number 
(averaging 4 a year) with an average duration of no longer than 5 hours (areawide 
average). 

?? Large land requirements for storage near the existing facilities for this alternative. 
Storage facilities could be constructed in deep underground tunnels at similar cost with 
only easements required. 
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The short duration of overflows after storage result in better assurance that human health 
and aquatic resources are protected when they meet the site-specific criteria. Organisms can 
tolerate much higher concentrations of metals over a short duration. Full-strength combined 
sewer overflow does not produce toxic effects even with exposures exceeding 24 hours. 
Rarely would an overflow event even approach a duration of 24 hours.  

On-Site Storage with Treatment 
There are two variations of this concept: 

3a. Near-surface storage with treatment at existing WRCs 
3b. On-site storage and on-site advanced treatment, with storm water BMPs 

In this alternative, storage facilities would capture combined sewage before it is discharged 
from the CSO facility and then the stored overflow would be released to the existing WRCs 
at a controlled rate during dry-weather. A storage unit would be constructed near each 
existing CSO control facility. Sufficient storage would be provided to reduce the residual 
overflows from current levels to an average of four events per year. Several of the locations 
do not have room available for these types of near-surface storage facilities (Clear Creek, 
Tanyard, and North Avenue), unless there is significant dislocation of existing development. 
However, storage could be provided through deep storage sewers (tunnels) at these sites. 
The cost of a near-surface storage system at these large volumes would be similar to the cost 
of deep underground storage tunnels. 

As a variation on this alternative, the stored CSO could be treated on-site and discharged to 
the stream. Combinations of on-site storage and treatment with BMPs such as street-
sweeping were evaluated to identify the least-cost alternative. This concept was cost-
competitive with the other alternatives, but involves two major drawbacks: the lack of space 
available to build on-site facilities at half of the outfalls and the general public objection to 
building and operating several complex satellite treatment facilities in neighborhoods. As a 
result, on-site treatment was eliminated and so is not discussed further.  

Capital Costs 
Entire Combined Sewer System for all Basins (construction, engineering, administration, 
and contingency) 

?? $837 million 

Present Worth 
Entire Combined Sewer System for all Basins (annual cost, including O&M, over a 25-year 
period) 

?? $858 million 

Benefits 
?? Opportunities available for community amenities at storage site. 
?? Significant treatment of storm water provided 
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Impacts 
?? Moderate impacts from operation at existing facilities, which would remain in service.  

?? Screened disinfected overflows from combined sewers would be few in number 
(averaging 4 a year) with an average duration of no longer than 5 hours (area wide 
average).  

?? Temporary construction effects at existing facilities would be substantial. 

?? Large land requirements for storage near the existing facility. Storage facilities could be 
constructed in deep underground tunnels at similar cost with only easements required.  

Consolidated Storage with Treatment 
One concept was examined for this alternative: 

4a. Individual East and West Area tunnel storage systems with treatment at a 
dedicated CSO plant 

In the consolidation and relocation approach, a deep underground tunnel system would be 
used to store and transfer flows from existing CSO control facilities to a new common point 
of treatment and discharge. There would be separate systems for the East and West Areas. 
This alternative would be preferable to the on-site treatment plants because there is already 
a treatment plant for the East Area—the existing Intrenchment Creek CSO Treatment 
Facility, which could be upgraded as needed—so only one new plant would be needed. 

For the West Area CSO facilities, the tunnel system would convey the captured CSO flows 
to a new wet-weather CSO treatment facility located near the Chattahoochee River. A new 
dedicated CSO treatment plant would be constructed that would provide an appropriate 
level of treatment prior to discharge to the Chattahoochee River.  

For the East Area CSO facilities, the tunnel system would convey the captured CSO flows to 
the existing Intrenchment Creek CSO Treatment Facility, which would be expanded with a 
new treatment system, prior to discharge to Intrenchment Creek. 

Capital Costs 
Entire Combined Sewer System for all Basins (construction, engineering, administration, 
and contingency) 

?? $715 million 

Present Worth 
Entire Combined Sewer System for all Basins (annual cost, including O&M, over a 25-year 
period) 

?? $585 million 

Benefits 
?? Opportunities available for community recreation facilities at new facility site.  
?? Lowest cost. 
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?? Significant storm water treatment provided 

Impacts 
?? Moderate impact of operations after construction is completed because existing CSO 

facilities would remain.  

?? Temporary construction period effects substantial near the existing CSO facilities. 

?? Screened disinfected overflows from combined sewers would be few in number 
(averaging 4 a year) with an average duration of no longer than 5 hours (area wide 
average).  

?? Requires siting and permitting of new wet weather treatment plant near the 
Chattahoochee River 

Loading to the Environment 
Although all concepts provide significant, but varying pollutant reduction, some pollutant 
loading to the environment will still occur. The total load to the environment includes: 

?? The remaining screened and disinfected CSO  
?? The CSO treated at an existing dedicated CSO treatment facility  
?? Separated wastewater discharged from the existing WRCs  
?? The storm water contribution from separated areas  

This information is particularly noteworthy considering the overall removal, but caution is 
needed in interpreting the loadings because the loads are discharged at different locations. 
Table 3-2 describes the treatment options and where the effluent (either storm water, CSO, 
or sanitary wastewater) would be treated.  

TABLE 3-2 
Summary of Discharge and Treatment for Each Alternative 
City of Atlanta CSO Remedial Measures 

Alternative 
Separated 

Wastewater 
Separated 

Storm Water 
Combined Storm Water and Wastewater 

(Combined Sewage) 

1. Full Separation Treated at WRCs and 
discharged to 
Chattahoochee River 

Discharged 
to streams 

None 

2. Partial 
Separation 

Treated at WRCs and 
discharged to 
Chattahoochee River 

Discharged 
to streams 

Treated at existing WRCs and discharged to 
Chattahoochee River. Average of 4 remaining 
overflows per year to streams.  

3. Storage None None Treated at existing WRCs and discharged to 
Chattahoochee River. Average of 4 remaining 
overflows per year to streams.. 

4. Consolidated 
Storage 

None None Treated at dedicated CSO treatment facilities 
and discharged to Intrenchment Creek and 
Chattahoochee River. Average of 4 remaining 
overflows per year to streams.  

Note: Remaining overflows are screened, chlorinated, and dechlorinated 
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Flows diverted to any storm water BMPs or dedicated treatment would be treated and a 
fraction of that load returned to the environment. This fraction is a function of the treatment 
effectiveness for the specific waste constituent, as described in Appendix A. For the WRCs, 
the removal rates are very high for all parameters. The ballasted flocculation reactor (BFR)-
type of CSO treatment plant would also have high removals, except for a few parameters 
(such as Zn and BOD) that have moderate removals. Both of these types of treatment plants 
are highly reliable and consistent in performance. Storm water ponds, on the other hand, are 
highly variable in their performance and overall effectiveness related to siting, although 
their long-term performance is generally good. Table 3-3 lists the estimated TP loads to the 
environment for Alternatives 1, 2, and 4; these loadings are illustrated in Figure 3-2. This 
figure shows that all of the conceptual alternatives provide high pollutant load reduction.  
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TABLE 3-3 
Total Discharge to the Environment after Treatment for the Preliminary Evaluation Conceptual Alternatives 
City of Atlanta CSO Remedial Measures 

Pollutant 
(1,000 lb/y) 

Existing 
CSOs 

Full 
Separation 

with No 
BMPs 

Full Separation 
with High Level 

of BMP 
Implementation 

Approx. 60% 
Separation with 

Consolidated 
Storage, 
No BMPs 

Approx. 60% 
Separation with 

Consolidated 
Storage and 

BMPs 

Approx. 25% 
Separation with 

Consolidated 
Storage, 
No BMPs 

Approx. 25% 
Separation with 

Consolidated 
Storage and 

BMPs 

Consolidated 
Storage and 

No Separation 

Preliminary Eval. 
Alternative  1a 1b 2a 2b 2c 2d 4 

BOD 4,449 881 571 1,791 1,762 2,004 1,948 2,121 

Total Suspended Solids 14,277 6,893 2,009 6,169 4,137 4,536 3,656 3,633 

Total Phosphorus 19.92 8.59 6.24 7.07 6.12 5.28 4.85 4.29 

Total Copper 3.26 1.16 0.68 1.30 1.18 1.15 1.07 1.07 

Total Zinc 14.99 12.56 7.10 13.61 13.36 9.95 8.96 7.93 

Note: Alternative 3a discharge will be about the same as Alternative 4 discharge. 
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FIGURE 3-2 
TP Loading to the Environment for the Preliminary Evaluation Conceptual Alternatives 
City of Atlanta CSO Remedial Measures  

Total Discharge to Environment From CSO Area

0

5

10

15

20

25

Existing CSOs Full Separation with
No BMPs

Full Separation with
High Level of BMP

Implementation

Approx. 60%
Separation with
Consolidated

Storage,
No BMPs

Approx. 60%
Separation with
Consolidated

Storage and BMPs

Approx. 25%
Separation with
Consolidated

Storage,
No BMPs

Approx. 25%
Separation with
Consolidated

Storage and BMPs

Consolidated
Storage and No

Separation

1,
00

0 
lb

/y

Total Phosphorus

Existing

Alternative 1a

Alternative 1b

Alternative 2a

Alternative 2b

Alternative 2c

Alternative 2d

Alternative 4

 Reductions from storm water BMPs assume complete treatment of all storm water in separated areas.
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SECTION 4 

Preferred Remedial Measures Option for 
Consent Decree Compliance 

In the preliminary evaluation, all applicable technologies that could be used to eliminate 
noncompliant CSO discharges were reviewed and narrowed down to four general types of 
control approaches (Appendix A, Section 4). While this evaluation was useful in describing 
the program and impacts, implementation at the local level was expected to require a com-
bination of approaches drawing from more than one alternative. Thus, the City of Atlanta is 
proposing for consideration three viable options for complying with the Consent Decree. 
These three options represent a composite from the alternatives in the preliminary 
evaluation. 

The three options should be viewed in light of an overall watershed enhancement program 
that will be ongoing and that is described in Section 5 of this submittal. In comparing alter-
natives in the preliminary evaluation, certain components were included to equalize the 
comparisons, but are not necessary to comply with the CSO Consent Decree. For example, 
treating storm water from separate sewers would not be necessary for compliance because 
newly separated areas would no longer be under the CSO permits. However, storm water 
would be regulated under the Municipal Separate Storm Sewer System (MS4) permits, and 
possibly Total Maximum Daily Load (TMDL)1 requirements stemming from the Clean 
Water Act. The long-term watershed enhancement program addresses these elements 
outside of the plan for compliance with the CSO Consent Decree and is discussed in the next 
section, which includes:  

?? Presentation of three viable CSO control options 
?? Comparison of the viable options 
?? Preferred option 
?? Schedule for the preferred option 

Presentation of Three Viable CSO Control Options 
Three options are proposed for EPA/EPD’s consideration that will meet the objectives of the 
Consent Decree and be consistent with the overall MAUWI vision for environmental 
improvements. These options are identified as Options A, B, and C to differentiate them 
from the preliminary evaluation alternatives, and are described below: 

Option A: Sewer separation in all but urban core area, with storage for remaining 
combined sewer area  

Option B:  Consolidated tunnel storage and treatment 

                                                 
1 TMDLs determine the maximum amount of a pollutant a waterbody can receive and still meet water quality standards 
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Option C:  Partial separation (approximately 25 percent), consolidated tunnel storage, 
and treatment 

Option A. Separation of All But Urban Core, with Storage for Remaining Combined 
Sewer Area 
?? Four-phase separation of sewers (between 80 to 85 percent CSO area separated) 
?? Upgrades to the Intrenchment Creek WRC 
?? Dechlorination of disinfected discharges at the existing CSO facilities 
?? Storage for remaining CSO 
?? Treatment of the CSO from the storage at existing WRCs  
?? Development of site-specific permit limits 

This option is similar to the partial separation option discussed in Section 3, except that the 
urban core – the central downtown and midtown area – is not expected to be separated 
because of the difficulty of performing sewer separation in these highly developed areas 
(Figure 4-1). Under this option, once the (approximately) 80 to 85 percent separation is 
complete, only about 15 to 20 percent of combined sewer area would remain. The combined 
sewage from the remaining combined area would be stored and then sent for treatment at 
the existing WRCs. Because the remaining combined area would be near downtown, only 
deep sewers (tunnels) may be feasible to collect the CSOs. Later, more detailed engineering 
investigations will determine the feasibility of local near surface tanks or tunnels. The 
storage would be sized to capture CSO from the downtown area, and CSO discharges 
would occur, on average, only four times per year to the local streams.  

Storm water from the newly separated areas would be mixed with combined sewage and 
screened and disinfected at the existing CSO facilities until new storage facilities could be 
built to serve the urban core and separation of the remaining area is complete. Accomplish-
ing this amount of separation is expected to take about 20 years. Meanwhile, dechlorination 
facilities would be installed at the existing facilities to eliminate toxicity effects from residual 
chlorine.  

Extensive sewer system evaluation surveys have been conducted for the East Area and are 
currently underway in the West Area. The purpose of these investigations is to assess the 
condition of the sewers, determine rehabilitation and point repair needs, determine capacity 
limitations causing flooding and surcharging, and to develop preliminary separation 
designs and construction estimates. The preliminary design reports and mapping describing 
separation plans are described in Appendix A, Section 7 (HDR/WLJorden, 2001; 
CH2M HILL/TOC, 2000b). 

Option B. Consolidated Tunnel Storage and Treatment 
This option includes: 

?? Dechlorination of disinfected discharges at the existing CSO facilities 
?? Consolidated storage of CSO in two deep tunnel systems 
?? Treatment of stored combined sewage at dedicated CSO treatment plants  
?? Development of site-specific permit limits 
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<Figure 4-1, aerial with 80% separation shown> 
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This option is the same as Alternative 4 in the preliminary evaluation, as described in 
control Concept 4 above (Figure 4-2). Storage would be sized for capture of CSO with an 
average of four remaining discharges per year. Treatment of stored CSO from the West Area 
would be provided at a new facility located near the Chattahoochee River. Treatment would 
be at near-secondary levels in a BFR-type of plant. Treatment of stored CSO from the East 
Area would be provided at the existing Intrenchment Creek CSO Treatment Facility, 
upgraded to a similar BFR process and flow rate (about 70 mgd). The existing screening and 
disinfection systems would remain in service and dechlorination would be added for the 
remaining overflows.  

A preliminary evaluation of tunnel routes, construction concepts and schedules has been 
prepared and is included in Appendix A, Section 7. Based upon this preliminary evaluation, 
it is expected that this option can be completed by July 2007. Possible general locations for 
the new wet weather treatment facility near the Chattahoochee River are shown on 
Figure 4-2.  

Option C. Partial Separation, Consolidated Storage and Treatment  
This option includes: 

?? Partial Separation of Sewers (20 to 27 percent CSO area separated)  
?? Upgrades to the Intrenchment Creek WRC 
?? Dechlorination of disinfected discharges at the existing CSO facilities 
?? Consolidated Storage in East and West Area deep sewer tunnel systems 
?? Treatment of stored combined sewage at dedicated CSO treatment plants 
?? Development of site-specific permit limits 

This option is similar to Alternatives 2c and 2d discussed in Appendix A except that the 
storage and treatment component would be implemented using consolidated storage, 
similar to what is described in Option B. Separated areas (Figure 4-3) would be directed 
below the outfall when the storm water can be adequately treated with BMPs (part of the 
watershed enhancement program). If separated storm water could not be treated, then it 
would be conveyed to the consolidated storage and treatment system. The storage system 
would be sized to capture overflows from the entire CSO service area, in case it would be 
needed in lieu of BMPs to address future compliance issues related to storm water. There 
would be an average of four remaining discharges per year from the outfalls.  

The separation and tunnel construction concepts are the similar to those described above for 
Options A and B. This option can also be completed by July 2007.  

Comparison of the Viable Options 
The three viable options were evaluated based on the following four criteria: 

?? Consent Decree schedule compliance – Meets 2007 Consent Decree Deadline 

?? Financial impact – Affordability, based upon projected rate impacts 

?? Public acceptance – Public acceptance based upon feedback from public information 
program 
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<Figure 4-2, tunnel routes, same as in App. A> 
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<Figure 4-3, Phase 1 separation aerial 
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?? Water quality impact – Meets water quality standards and provides pollutant reductions 

As discussed above and in the preliminary evaluation, there are many factors and criteria to 
consider when evaluating an infrastructure improvement program of such magnitude and 
complexity. During more than 2 years of public input and workshops, these four criteria 
consistently ranked as the issues of greatest concern. Table 4-1 lists these criteria and how 
the three options rank. A discussion of each category follows.  

TABLE 4-1 
Comparison of Viable Options Based on Selected Decision Criteria  
City of Atlanta CSO Remedial Measures 

Decision Criteria 

Option A 
Approx. 80% Partial 
Separation, Storage 

Option B 
Consolidated Tunnel 

Storage and Treatment 

Option C 
 Approx. 25% Partial 

Separation, 
Consolidated Tunnel 

Storage and Treatment 

Consent Decree 
Compliance – 
Meet 2007 Deadline 

No Yes Yes 

Financial Affordability Least Most Medium  

Public Acceptance High Low Medium 

Water Quality Impact: 

Overall Reduction 
TSS 
TP 
Cu 
Zn 

Remaining CSO expected 
to meet WQ stds. 

60% 
64% 
67% 
29% 

Remaining CSO expected 
to meet WQ stds. 

75% 
78% 
67% 
47% 

Remaining CSO expected 
to meet WQ stds. 

74% 
76% 
67% 
40% 

Pollutant reduction takes into account treatment of all wastewater.  

Consent Decree Compliance – 2007 Deadline  
Certain compliance issues must be addressed in the City’s CSO program for all options. 
Most of these uncertainties are related to compliance with metals criteria and apply to all 
three options. Therefore, the most distinguishing Consent Decree compliance issue will be 
ability to meet the target completion date of 2007. 

Each option has different implementation requirements that will require an ambitious 
schedule to complete within a reasonable time frame. The Consent Decree states that the 
remedial measures must be implemented by mid-2007, unless EPA/EPD agrees to a 
different schedule. It is the City’s goal to implement the remedial measures within the 2007 
time frame. However, the final deadlines need to be reviewed during implementation after 
some progress has been made in obtaining necessary easements, design, and so forth. Of the 
three options, Option A, approximately 80 percent separation, would greatly exceed the 
6-year time frame and require about 20 years to complete. The other two options could be 
implemented by the Consent Decree deadline. 
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Financial Impacts and Affordability 
The capital costs of the three options under consideration are presented in Table 4-2 and 
shown in Figure 4-4. These costs range from $710 million to $1.25 billion. All capital costs 
are expressed in year 2001 dollars.  

TABLE 4-2 
Capital Costs of Viable Options 
City of Atlanta CSO Remedial Measures 

Plan Element 

Option A 
Approx. 80% Partial 
Separation, Storage 

($M) 

Option B 
Consolidated 

Storage 
($M) 

Option C 
Approx. 25% Partial 

Separation, 
Consolidated Storage 

($M) 

Total for the Plan  $1,250 $710 $950 

CSO Consent Decree    

Partial Sewer Separation $951 $0 $199 

WRC Upgrades $103 $0 $84 

Consolidated Storage $151 $462 $462 

Dedicated CSO Treatment $0 $50 $50 

Dechlorination $15 $15 $15 

Long-Term Watershed Program    

Point Fixes, Capacity Upgrades in Combined 
Area (SSO Consent Decree Compliance) 

$28 $187 $143 

Total for the plan is rounded to the nearest $10M. The rest of the costs are rounded to the nearest $1M. 

Although Federal and State grants and loans are being pursued, the potential rate increases 
necessary to finance the CSO and SSO programs (collectively called the Wastewater System 
Improvement Program) were estimated assuming all capital and operations costs financing 
would be provided by rate increases to fund operating costs and debt service (that is, no 
Federal and State grants would be available). The needs of both programs were examined 
together since this provides a more realistic view of the total program impacts on the rate 
payers. The capital cost needs are based upon the following costs and schedules:  

?? SSO Program – Estimated at $910 million by 2014. (Attachment 4-1) 

?? CSO Option A, Approximately 80 percent Separation and Storage - $1.25 billion by 2021 

?? CSO Option B, Consolidated Storage and Treatment - $710 million by July 2007 

?? CSO Option C, Approximately 25 percent Separation with Consolidated Storage - 
$950 million by July 2007  
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FIGURE 4-4 
Chart of the Capital Costs of the Viable Options 
City of Atlanta CSO Remedial Measures  
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Rate Analysis 
The current inside-City wastewater rate is based on metered water usage and is $3.31 per 
100 cubic feet (ccf). Based on an average monthly water usage of 7,000 gallons (9.359 ccf/ 
month), the current average wastewater charge is $30.98 per month. The current rates have 
approximately doubled over the past 6 years to finance recently issued bonds. Based on the 
revenues necessary to support this additional $1.6 to $2.1 billion program, it is estimated 
that wastewater rates will need to increase from 2.7 to 3.3 times existing rates by 2007, 
depending on the CSO option implemented, and by 2015 increase from 3.1 to 3.7 times 
existing rates. Attachment 4-2 summarizes the rate calculations. 

Currently the inside-City water rate is $1.65 per 100 ccf for the first 1,000 ccf. Based on an 
average monthly water usage of 7,000 gallons, the current average water charge is $15.44 
per month. It is projected that water rates will be increased at the rate of inflation (assumed 
to be 2.5 percent) per year in the foreseeable future. 

The current and projected combined water and sewer bills for the Wastewater System 
Improvement Program, for each of the three CSO options, are summarized in Table 4-3. 

TABLE 4-3   
Comparison of Potential Projected Rate Charges for Options Under Consideration  
City of Atlanta CSO Remedial Measures 

Projected Combined 
Water and Sewer 
Monthly Charge 

(7,000 gallons/mo.) 

Projected Combined 
Water and Sewer 
Monthly Charge 

Increase 

CSO Option 

Current Combined 
Water and Sewer 
Monthly Charge 

(7,000 gallons/mo.) 2007 2015 2007 2015 

Option A, 80% Sewer Separation $46 $102 $136 2.2 3.0 

Option B, Tunnel Storage and 
Treatment 

$46 $116 $120 2.5 2.6 

Option C, 25% Sewer Separation 
and Tunnel Storage and Treatment 

$46 $121 $125 2.6 2.7 

No Federal or State funding is included in this analysis. 

It is useful to compare these projected wastewater rates with current rates from other cities 
of comparable population. Table 4-4 contains a list of wastewater rates for other comparable 
cities as presented in Year 2000 Water and Wastewater Rate Survey (Raftelis Financial 
Consulting, 2000).  
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TABLE 4-4 
Comparison of Sewer Rates for Various U.S. Cities of Comparable Size 
City of Atlanta CSO Remedial Measures 

City Population 
Wastewater Charge 

(7,000 gallons/month) 

Seattle, WA 535,000 $41.20 

Portland, OR 530,000 $37.08 

Atlanta 450,000 $30.98 

Richmond, VA 421,000 $29.95 

Honolulu, HI 600,000 $29.58 

Austin, TX 579,000 $28.14 

Tampa, FL 520,000 $27.80 

Charlotte, NC 644,000 $18.95 

Tulsa, OK 430,000 $18.63 

Albuquerque, NM 470,000 $16.04 

New Orleans, LA 497,000 $15.02 

Las Vegas, NV 500,000 $11.70 

El Paso, TX 625,000 $11.45 
 

It is also useful to compare the City’s current 2000 wastewater rates with other utilities in 
the Atlanta metropolitan area. Such a comparison is summarized on Table 4-5. This com-
parison is from data compiled by the Gwinnett County Department of Public Utilities, 
February 2001.  

TABLE 4-5 
Comparison of Sewer Rates for other Metropolitan Atlanta Utilities 
City of Atlanta CSO Remedial Measures 

Utility 
Wastewater Charge 

(7,000 gallons/month) 

Fulton County $39.25 
Forsyth County $33.88 
Rockdale County $32.35 

Atlanta $30.98 
Gainesville $27.65 

Cobb County $26.32 
Douglasvile, Douglas County $26.16 

Henry County $25.09 
City of Marietta $24.75 
Fayette County $24.50 

Cherokee County $24.50 
Gwinnett County $22.89 

Athens Clark County $15.89 
DeKalb County $15.70 

City of Cumming $15.50 
Clayton County $14.70 
 



C:\DOCUMENTS AND SETTINGS\CCOATES\DESKTOP\MAUWI\VOLUME_1\SECT_4.DOC 4-12 

Affordability Analysis 
The affordability of the Wastewater System Improvement Program has been reviewed using 
the EPA Guidance Document, Combined Sewer Overflows Guidance for Financial 
Capability Assessment and Schedule Development (EPA, 1997). This guidance has two 
goals: 

?? To provide a planning tool for evaluating the financial resources a permittee has 
available to implement CSO controls 

?? To assist the permittee, EPA, and State NPDES authorities in cooperatively developing 
CSO control schedules  

This is a two-phase analysis: the first examines the significance of the financial impact of the 
program on residential customers, and the second develops an overall assessment of the 
permittee’s financial capability. This analysis can be used to help establish an appropriate 
CSO control implementation schedule. 

The results of the first phase of this two-phase analysis, which are summarized in 
Attachment 4-2, indicate that the Residential Indicator (i.e., the annual cost per household as 
a percent of the adjusted Median Household Income) is projected to be 1.90, 2.02, and 2.13 in 
2007 for Options A, B, and C, respectively. These indicators are in the Moderate and High 
Financial Impact range of this EPA guidance (Moderate exceeds 1.0 percent and High exceeds 
2.0 percent). The guidance recommends that when the Residential Indicator exceeds 
1.0 percent, the permittee should continue to evaluate the second phase of the Financial 
Capability Analysis. 

It is significant to note that, while the City of Atlanta 2000 Median Household Income is 
estimated to be $36,950, 24.4 percent of the households (97,500 population) have annual 
incomes less than $15,000. The national average for household incomes less than $15,000 is 
15.9 percent. Nationally, about $13,860 is considered the annual poverty level income for a 
family of three with one child. Thus, the costs of this program will more significantly affect 
poverty and low income families in Atlanta, than nationally.   

The second phase considers debt, socioeconomic, and financial management indicators and 
defines criteria for Strong, Mid-Range, and Weak financial capability. Table 4-6 summarizes 
the Financial Capability Indicator Benchmarks for the City of Atlanta. 

The EPA guidance provides that the results of the Residential Indicator and the Financial 
Capability Indicators analyses be combined in the Financial Capability Matrix, Table 4-7 
below, to evaluate the level of financial burden the CSO controls may impose on the 
permittee. This matrix can be used by permittees and EPA and State NPDES authorities to 
establish reasonable and workable CSO implementation schedules. 



C:\DOCUMENTS AND SETTINGS\CCOATES\DESKTOP\MAUWI\VOLUME_1\SECT_4.DOC 4-13 

TABLE 4-6 
Financial Capability Indicator Benchmarks for Affordability Analysis 
City of Atlanta CSO Remedial Measures 

Note Indicator Strong Mid-Range Weak 

A) Bond Rating Moody A2 
S&P A 
(Year 2000) 

  

B) Overall Net Debt as a Percent of Full 
Market Property Value 

1.9% 
(Year 1999) 

  

C) Unemployment Rate  Atlanta  5.2% 
U.S. 4.2% 
(Year 1999) 

 

D) Median Household Income  Atlanta $36,950 
U.S. $42,280 
(Year 2000) 

 

E) Property Tax Revenues as a Percent 
of Full Market Property Value 

Revenues $121,589,333  
Market Value 
$31,958,883,191 
0.38% 
(Year 1999) 

  

E) Property Tax Collection Rate   91.2% 
(Year 1999) 

A. City of Atlanta 2000 Budget Supplemental Schedules. 
B. Page 5, January 2001 “Debt Affordability Analysis & Proposed Debt Policies.” 
C. Page A-7, $8,000,000 City of Atlanta General Obligation Bonds, Series 2000. 
D. Claritas, Inc., March 2001  
E. Pages A-25 and A-27, $8,000,000 City of Atlanta General Obligation Bonds, Series 2000.  

 

 

TABLE 4-7 
Financial Capability Matrix 
City of Atlanta CSO Remedial Measures 

 
Residential 

Indicator 
Financial Impact 

Rating Financial Capability Rating 

Viable Option 2000 2007 2000 2007 2000 2007 

Plan A - Sewer Separation 1.08% 1.90% Mid-Range Mid-Range Medium Burden Medium Burden 

Plan B – Storage and Treatment 1.08% 2.02% Mid-Range High Medium Burden High Burden 

Plan C - Phase 1 Separation and 
Storage and Treatment 

1.08% 2.13% Mid-Range High Medium Burden High Burden 

 



C:\DOCUMENTS AND SETTINGS\CCOATES\DESKTOP\MAUWI\VOLUME_1\SECT_4.DOC 4-14 

This rate and financial capability analysis of the CSO options and the Wastewater System 
Improvement Program indicates that the projected impacts on the residential customer will 
be very high and that the program would not be affordable without significant financial 
assistance. The City will seek the assistance of EPA and EPD to develop alternative 
implementation schedules as discussed in the EPA guidance on financial capability and as 
provided for in Section VII.A.2.a.(ii) of the Consent Decree, which gives EPA/EPD the 
authority to “agree to a longer schedule.” The City will also seek EPA/EPD assistance in 
securing sources of grants, loans, and other financial assistance.  

Public Acceptance of Options 
More than 80 meetings with the public were held throughout the CSO Remedial Measures 
project (Appendix A, Section 8). Extensive draft and preliminary documentation was pro-
vided to the Citizen Advisory Group (CAG) members for their use and special meetings 
were held to discuss their concerns about the cost estimates and procedures for the prelim-
inary evaluation. In this process, citizen feedback was solicited many times. The most preva-
lent opinion expressed to the City was the desire to separate the sewers to eliminate the 
combined sewers. However, other opinions were also expressed. While specific elements 
received both positive and negative support, the messages most clearly communicated 
were: 

?? Comply with the Consent Decree and stop the fines. 
?? Provide a permanent solution. 
?? Restore the streams and protect the environment. 
?? Eliminate household flooding. 
?? Control development to sustainable levels. 
?? Remove the sewage and storm water pollution from the streams.  
?? Separate the sewers. 

The portion of the public that actively participated in the 3-year public involvement process 
clearly prefers full sewer separation. Generally, the options that include separation would 
be expected to have greater public acceptance. However, the City believes that all three 
options address the input listed above. Note that the potential financial impacts have not 
been discussed in detail with the public because the analysis was only recently completed, 
but were presented to the City Council.  

Water Quality Impact of Options 
The City of Atlanta must comply with the Consent Decree to eliminate the fines and Federal 
court overview of its combined sewer program. To achieve this goal, the overflows must 
comply with the City’s CSO permits, which in turn means that discharges must comply with 
water quality standards. Since standards are subject to change and interpretation, the 
remedial measures must be flexible for future conditions. Generally, the options that greatly 
improve the environment have the best probability of succeeding over the long-term. While 
this generalization is true and consistent with the City’s vision, five specific water quality 
issues must be addressed by whichever option is preferred: fecal coliform, toxicity, metals 
compliance, storm water, and overall pollutant reduction.  
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Fecal Coliform Issues 
Fecal coliform (pathogens) compliance is currently being addressed by the short-term 
remedial measures being implemented under the Consent Decree. Operational data have 
shown that the West Area disinfection systems work well. However, there are still 
occasional exceedences of the fecal coliform requirements; thus, reliability of the system in 
the West Area is a concern. To improve reliability, the disinfectant injection points are being 
moved further upstream in the sewers. Note that disinfection systems are now being added 
at the McDaniel and Custer Avenue regulators. This work will be finished this year and is 
already under the purview of the Consent Decree. Disinfection results at the Intrenchment 
Creek CSO Treatment Facility indicate that the discharges are in compliance.  

Toxicity Issues 
The CSO System Evaluation revealed that there was no measurable acute toxicity at the CSO 
outfalls, except for residual chlorine from the disinfectant. Thus, a dechlorination process, 
such as the addition of sulfur dioxide or sodium bisulfate, will be required to neutralize 
residual free chlorine and render it non-toxic. Organisms used in laboratory tests with 
similar dechlorination survived all acute toxicity tests. Each option would implement 
dechlorination within the Consent Decree 6-year time frame.  

Metal Compliance Issues 
Since no metals toxicity was observed in the toxicity tests even when metals (Cu and Zn) in 
samples exceeded dissolved criteria, other alternatives are available under existing water 
quality regulations. Determining if the discharges can comply with the baseline dissolved 
metals numeric criteria is complex. The CSO System Evaluation used the best technology 
available to carefully characterize the discharges. The results revealed that CSO (and storm 
water) will exceed Cu and Zn criteria frequently. Baseline criteria in the regulations have 
been developed based on testing in laboratory water (dilute mineral water) with metal salts 
added. These criteria are conservative because factors that make metals less toxic (such as 
solids and organic material) are absent when the criteria are formulated. Using the labora-
tory water tests is appropriate for a national criterion, but may be overly conservative for 
specific situations. This is why the water quality standards allow for permit limits to be 
based on site-specific conditions. 

The site-specific criteria process requires toxicity testing to be conducted on the actual 
discharge and side-by-side comparisons with laboratory water. New limits are estimated 
based on the ratio of the results. This ratio, called a Water Effects Ratio (WER), is applied to 
the baseline dissolved criteria to adjust for the differences in the two types of water. This 
adjusted criterion is then converted to a total metals value by using  a chemical translator. 
These translators were developed during the CSO System Evaluation. However, the WERs 
are now under development. This work will continue through 2001 and will be submitted to 
EPA/EPD for review. Some preliminary results are shown in Table 4-8. These preliminary 
results indicate that it is likely that this approach will develop limits for the remaining CSO 
discharge after storage that will comply with the permit limits. These site-specific 
adjustments would be required for all three options and are currently underway.  
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TABLE 4-8 
Preliminary Results of WER Testing of Atlanta’s CSO 
City of Atlanta CSO Remedial Measures Report 

Site Metal 
Required WER based on System 

Evaluation Data (a) 
Preliminary WER from 

Test Samples (b) 

Tanyard Copper 5.7 43.6 

 Zinc 3.2 27.1 

Custer Copper 6.1 15.2 

 Zinc 4.5 13.5 

a. Required WER was calculated by dividing the Translated Total Recoverable criterion by the 
90th percentile value from the system evaluation study.  

b. Based on total recoverable data and combined metals tests  

Criteria are based on the effect of organisms’ exposure to metals over a period of time. 
While the concentration and the receiving water effects are important, they are not the only 
site-specific factors that could be evaluated. Length of exposure, that is, the duration of 
discharge events, is also a factor. The existing overflows last about 330 hours per year 
(system-wide average), or only about 5.5 hours per event. Duration is also important when 
estimating compliance since metal toxicity is not fast-acting.  

The storage systems in Options B and C would reduce the duration of overflows to an 
average of about 20 hours per year. From an aquatic toxicity and compliance risk point of 
view, this dramatic reduction in duration is very positive and significant. Also, the proba-
bility of an event lasting longer than 24 hours is also greatly reduced with storage (toxicity 
tests last 48-hours). For example, at Tanyard about 1 event per year exceeds 24 hours. 
However, after storage, only 1 event every 40 years would exceed 24 hours. A change in the 
expected durations that exceed 24 hours is about a factor of 20 or more reduction (except for 
Custer, which is 6 times). Thus, site-specific criteria that take into account the duration of 
exposure could provide additional assurance that metals will not cause a toxic effect to the 
aquatic habitat.  

Storm Water Issues 
Discharging storm water to the streams may cause future compliance issues. Monitored 
storm water from various locations in the combined sewer area frequently exceeded the 
winter criterion of 4,000 colonies per 100 mL – sometimes by a factor of 100. Metals (Cu and 
Zn) exceeded baseline dissolved metals criteria about as frequently as the CSO, although at 
lower concentrations. The WERs developed for CSO would not be applicable to storm 
water. However, the current NPDES MS4 program is currently focussed on management 
programs and does not require storm water discharges to meet numeric effluent limits at 
this time. Separated storm water would be subject to load allocations developed as part of a 
TMDL study.  

Option A would entail discharging storm water to the streams. BMPs for storm water 
treatment would be implemented where feasible, but it would be unrealistic to expect that 
all storm water would be treated before discharge. Option C could also discharge storm 
water to the streams, but only where it is feasible to site BMPs for effective storm water 
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treatment. Options B and C allow the flexibility to treat storm water in the consolidated 
storage and treatment systems.  

Overall Pollutant Reduction 
The water quality impact of the three options can be quantified by the total amount of the 
load reduced by each option or the remaining discharged pollutant loads to the environ-
ment. The pollutant load is based on both the volume of water discharged and the concen-
tration of the pollutant in the water. Currently, about 30 percent of the storm water runoff in 
the combined sewer area is captured and treated at a WRC. Separating sewers returns some 
of that load back to the environment.  

Removals were compared by estimating the amount of pollutants that would be discharged 
near the outfalls. These estimates are shown in Table 4-9 and Figure 4-5. In Option C, if 
storm water BMPs could not be implemented, then the storm water could be directed to the 
consolidated storage system, which is reflected in these results. Generally, Options B and C 
produce similar reductions (about 75 percent), while Option A produces less (about 60 per-
cent) for TSS and TP. Cu removal is about the same for each option. Zn removals were much 
better in Options B and C, since urban storm water contains high concentrations of Zn.  

TABLE 4-9 
Pollutant Removals at the Outfall for Viable Options 
City of Atlanta CSO Remedial Measures 

Parameter 

Option A 
Approx. 80% Partial 
Separation, Storage 

(1,000 lb/y) 

Option B 
Consolidated Storage 

(1,000 lb/y) 

Option C 
Approx. 25% Partial Separation, 

Consolidated Storage 
(1,000 lb/y) 

TSS 8,496 12,639 12,538 

TP 16.5 19.1 18.8 

Cu 2.3 2.9 2.9 

Zn 5.0 13.3 13.1 

    

Another way to look at the pollutant loads is to include the amount of pollutants captured 
and treated, then discharged. What is then being considered is total pollutants discharged to 
the environment. This discharge would originate from different sources and may consist of 
CSO, storm water (treated with BMPs), treated stored CSO, and/or treated sanitary sewage 
from the newly separated areas. This total load is more encompassing and is consistent with 
a watershed approach—assessing total loads in the context of overall watershed health 
rather than in isolation. Table 4-10 provides the total loads discharged to the environment 
for each of the three options. These loads are also shown in Figure 4-6 and provide a similar 
comparison as the removal rates.  

A way to evaluate the cost effectiveness of the options is to compare the cost to the pounds 
of pollutants removed from the environment. This is a measure of the cost-efficiency: the 
lower the dollars per pound removed, the higher the efficiency. Table 4-11 lists the cost-
efficiency of the three options for TSS, TP, Cu, and Zn. Figure 4-7 illustrates that Option B 
provides more removal for the cost. Option C is about 25 to 30 percent higher than Option B. 
Option A is about double the cost of Option B. 
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FIGURE 4-5 
Pollutant Removals at the Outfalls for Viable Options 
City of Atlanta CSO Remedial Measures 
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TABLE 4-10 
Total Pollutant Loads to the Environment for Viable Options 
City of Atlanta CSO Remedial Measures 

Parameter 

Option A 
Approx. 80% Partial 
Separation, Storage 

(1,000 lb/y) 

Option B 
Consolidated Storage 

(1,000 lb/y) 

Option C 
Approx. 25% Partial 

Separation, 
Consolidated  
(1,000 lb/y) 

TSS 5,742 3,633 3,612 

TP 7.6 4.3 4.5 

Cu 1.1 1.1 1.0 

Zn 10.8 7.9 8.9 

These loads account for treatment by the respective technology. 

 

 

TABLE 4-11 
Cost Efficiency of Viable Options for Each Parameter 
City of Atlanta CSO Remedial Measures 

Parameter 

Option A 
Approx. 80% 

Partial Separation, 
Storage 

($/lb removed) 

Option B 
Consolidated 

Storage 
($/lb removed) 

Option C 
Approx. 25% Partial 

Separation, 
Consolidated Storage 

($/lb removed) 

TSS $10 $5 $6 

TP $6,436 $3,071 $3,830 

Cu $40,290 $23,673 $28,480 

Zn $19,791 $7,189 $10,197 

The costs account for O&M.  

Cost per acre 
over whole 
CSO area: 

$102,165 $58,511 $78,056 
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FIGURE 4-6 
Total Pollutant Loads Discharged to the Environment for Viable Options 
City of Atlanta CSO Remedial Measures 
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FIGURE 4-7 
Cost Efficiency – Cost per Pound Removed From the Environment for Viable Options 
City of Atlanta CSO Remedial Measures 
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Preferred Option for Implementation 
Option C – Phase 1 separation and consolidated storage and treatment is preferred by the 
City because: 

?? The City of Atlanta considers full separation of its combined sewers to be part of its 
25-year environmental agenda. Option C can be completed by Consent Decree deadline 
of July 2007, whereas complete separation cannot. 

?? Option C starts separating the sewers in the combined area. Approximately 20 to 
27 percent of the combined sewer area can be separated within 6 years.  

?? There is strong public support and preference for separating the combined sewers.  
?? Consolidated storage provides pollutant reductions necessary to greatly reduce loading 

and thus improve downstream water quality and aquatic habitat conditions.  
?? Consolidated storage also provides the City with the flexibility to treat storm water and 

address expected future changes to the storm water regulations. Storm water BMPs will 
be investigated for implementation as part of the watershed enhancement program, but 
pollutant reduction could not equal that attained with Option C if most of the separated 
storm water could not be highly treated by BMPs.  

?? Flooding within the combined sewer service area would be addressed within the 
collection system improvement (SSO) timeframe. The most critical areas will be 
prioritized and repaired within the 6-year time period, although these actions are not 
part of the CSO Consent Decree.  

The flexibility of implementing Option C is apparent in Figure 4-8. Implementing Option A 
over a longer period of time would not attain a high level of reductions within the 6-year 
timeframe of the Consent Decree. Option A would require nearly 20 years to significantly 
reduce loads. When the consolidated storage is added, the City can quickly reduce pollut-
ants to a level equal to or better than full separation with a high level of BMP implementa-
tion (Figure 4-9). Option B and C loads are lower than those of Option A because the storm 
water would be treated at the dedicated CSO treatment plant. The treatment plant is more 
reliable and performs better than BMPs. However, as separation begins, the City could 
direct the storm water into either the consolidated storage/treatment system, or storm water 
BMPs, where feasible. Each of these variations produces nearly the same level of loading to 
the environment. Adding the consolidated storage provides the City the option to treat 
storm water at any point of time in the future. Should future results of the site-specific water 
quality studies not verify compliance, the City would likely continue to separate sewers 
beyond Phase 1. Even if the City fully separates the combined sewer service area at some 
point in the future, the consolidated storage/treatment could be used to greatly reduce the 
downstream loading.  

As indicated in the discussion of financial impacts, none of the three options are affordable 
by the City of Atlanta rate payers with the present implementation schedule and without 
financial assistance. The City would like to discuss these affordability issues with EPA/EPD 
during the review and comment period and before a final decision is made by EPA/EPD on 
the plan to be implemented. These discussions will have a significant bearing on the 
selected option. 
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FIGURE 4-8 
Comparison of How the Viable Options Reduce Loadings to the Environment Over Time 
City of Atlanta CSO Remedial Measures 
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FIGURE 4-9 
Change in TP Loadings to the Environment Over Time for the Three Viable Options 
City of Atlanta CSO Remedial Measures 
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Schedule for the Preferred Option 
As part of the Consent Decree requirements, a schedule of milestones was developed for the 
three viable options. Options B and C can be completed within the Consent Decree 
timeframe of being operational during the Year 2007. However, to achieve this goal, very 
ambitious and aggressive schedules were developed that contain minimal contingencies for 
delay. There are many elements that may delay parts of the program, such as plant siting, 
route selection, easement purchases, geologic considerations, and unforeseen conditions and 
situations during construction. Key assumptions used in developing the schedules include:  

1. Pre-design (including geotechnical testing) of tunnels must begin before EPA/EPD 
agreement on the preferred option.  

2. Site selection for tunnel drop shafts and the new dedicated CSO treatment plant will be 
critical, as is obtaining permission for the geotechnical testing (borings) for the tunnel 
pre-design. 

3. Designer procurement and start of design development for the tunnels is necessary 
while EPA/EPD is reviewing the pre-design submittal. 

4. Final design must continue during EPA/EPD review of design development report 
submittal.  

5. EPA/EPD reviews of final design (approximate 90 – 95 percent level) must be complete 
in 60 calendar days; otherwise, changes will need to be made by addenda.  

6. The procurement process from advertisement to notice-to-proceed must be complete in 
160 calendar days.  

7. Simultaneous use of four large tunnel boring machines (TBMs) is required, with three 
dedicated to the West Area (the critical path).  

8. Tunnel production assumed to be at 60 feet per day (fpd) on the East tunnels and 65 fpd 
on the West tunnels. Duration is based on working 24 hours per day, 5 days per week, 
except for the West tunnel TBM#2, which is based on working 24 hours per day, 6 days 
per week. 

9. Lining of 50 percent of the tunnels was assumed (approximately 15 percent was 
acceptable on the existing Intrenchment Creek tunnel). More lining would require a 
longer duration.  

10. Project delivery will be performed using the design-bid-build approach.  

The milestone schedules for Option C are presented in individual tables, based on the 
primary component of the plan. These milestones are suitable for EPA/EPD to use in 
monitoring the progress of the project. Detailed information is presented in Appendix D. 
Milestone schedules for the primary components are presented in the eight tables identified 
below: 
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Table Milestone Schedule 

4-12 West Area tunnels for CSO storage 

4-13 East Area tunnels for CSO storage 

4-14 New dedicated CSO treatment plant  

4-15 Intrenchment Creek CSO treatment plant upgrade 

4-16 West Area Phase 1 separation of CSO service area 

4-17 East Area Phase 1 separation of CSO service area 

4-18 Dechlorination upgrades at West Area CSO facilities 

4-19 Dechlorination upgrades at East Area CSO facilities 

  

The milestone schedules for dechlorination presented in Tables 4-18 and 4-19 are applicable 
to all three options. Milestones for Options B would be the same as shown in Tables 4-12 
through 4-15. The first phase of the four-phase Option A (80 percent separation) is included 
in Tables 4-16 and 4-17, while the rest of the sewer separation program can be developed 
from the activity schedules in Appendix D, if needed. These schedules will be reviewed and 
revised based on future discussions with EPA/EPD about the project’s affordability and the 
ability to meet all of the key assumptions, several of which are out of the City’s control.  
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TABLE 4-12 
Milestones for West Tunnel Storage Portion of Preferred Option 
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design April 2, 2001 Notice to Proceed 

Complete Pre-design January 19, 2002 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

November 16, 2002 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

May 17, 2003 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design August 26, 2003 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

March 5, 2004 Notice to Proceed 

Substantial Completion of 
Construction – Operational 

July 1, 2007 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is the same date as the submittal of the Remedial Measures Report, and must occur prior 
to EPA/EPD agreement on the preferred option.  
 
Pre-design consists of establishing design criteria, preliminary calculations on sizing of components, conceptual  
layouts, boring logs and geotechnical report, preliminary profiles, and establishment of overall site or route 
requirements. The report would typically contain a record of those elements and would include a record of major 
alternatives evaluated and decisions reached.  
 
Design development consists of the production of most of the drawings with most of the details shown, and a 
preliminary draft of the specifications to be included in the bidding documents. All major design decisions have 
been made at this point. 
 
The final design phase includes two submittals, the first being the almost ready-to-bid plans and specifications, 
and the second which incorporates QA/QC comments on details.  
 
The activity schedules (Appendix D) presents intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the Milestones. The construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule. 
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TABLE 4-13 
Milestones for East Tunnel Storage Portion of Preferred Option 
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design May 2, 2001 Notice to Proceed 

Complete Pre-design December 29, 2001 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

October 27, 2002 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

April 27, 2003 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design August 2, 2003 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

February 14, 2004 Notice to Proceed 

Substantial Completion of 
Construction – Operational 

June 24, 2007 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is 30 days after the submittal of the Remedial Measures Report, and must occur prior to 
EPA/EPD agreement on the preferred option. 
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones. The Construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule.   
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TABLE 4-14 
Milestones for New Dedicated CSO Treatment Plant Portion of Preferred Option  
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design August 23, 2002 Notice to Proceed 

Complete Pre-design May 21, 2003 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

January 19, 2004 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

May 18, 2004 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design September 26, 2004 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

March 7, 2005 Notice to Proceed 

Substantial Completion of 
Construction – Operational 

March 3, 2007 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is 60 days after the submittal of the Remedial Measures Report, and must occur prior to 
EPA/EPD agreement on the preferred option. 
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones.  The Construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule.   
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TABLE 4-15 
Milestones for Intrenchment Creek CSO Treatment Plant Upgrade Portion of Preferred Option 
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design September 10, 2001 Notice to Proceed 

Complete Pre-design March 10, 2002 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

February 16, 2003 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

May 17, 2003 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design August 26, 2003 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

March 5, 2004 Notice to Proceed 

Substantial Completion of 
Construction - Operational 

August 31, 2005 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is 30 days after the submittal of the Remedial Measures Report, and must occur prior to 
EPA/EPD agreement on the preferred option. 
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones.  The Construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule.   
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TABLE 4-16 
Milestones for West Area Phase I Sewer Separation Portion of Preferred Option  
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design June 29, 2002 Notice to Proceed 

Complete Pre-design February 26, 2003 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development (approx. 
60% design level) 

February 24, 2004 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-95% 
design level) 

June 23, 2004 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design October 2, 2004 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with Construction April 12, 2005 Notice to Proceed 

Substantial Completion of Construction -
- Operational –- Clear Creek CSO 

November 20, 2006 Certificate of Substantial 
Completion 

Substantial Completion of Construction -
- Operational – Tanyard CSO 

October 20, 2006 Certificate of Substantial 
Completion 

Substantial Completion of Construction -
- Operational – North Ave CSO 

November 3, 2006 Certificate of Substantial 
Completion 

Substantial Completion of Construction -
- Operational – Greensferry CSO 

May 21, 2007 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as 
specified in the Consent Decree. If this completion date is modified as a result of current discussions with 
EPA/EPD regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is based on the availability of sufficient information from the on-going West Area 
SSES, but is prior to the scheduled completion of the SSES report. 
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones.  The Construction contractor will develop a detailed 
activity schedule that will be substituted for the presumed construction activity schedule.   
 
The milestones for all four CSO sewersheds are the same up to substantial completion.  
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TABLE 4-17 
Milestones for East Area Phase I Sewer Separation Portion of Preferred Option 
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design March 14, 2002 Notice to Proceed 

Complete Pre-design November 11, 2002 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

November 9, 2003 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

March 11, 2004 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design June 19, 2004 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

December 28, 2004 Notice to Proceed 

Substantial Completion of 
Construction - Operational - 
McDaniel CSO 

December 10, 2006 Certificate of Substantial 
Completion 

Substantial Completion of 
Construction - Operational - Custer 
CSO 

January 30, 2007 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is based on allowing higher priority projects to be well underway, which still allows these 
project elements to be complete before July 1, 2007.  
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones. The Construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule.   
 
The milestones for all four CSO sewersheds are the same up to substantial completion.  
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TABLE 4-18 
Milestones for Dechlorination Upgrades at West Area CSO Facilities Portion of Preferred Option 
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date Deliverable 

Initiate Pre-design September 10, 2001 Notice to Proceed 

Complete Pre-design March 10, 2002 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

November 6, 2002 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

March 8, 2003 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design May 2, 2003 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

October 25, 2003 Notice to Proceed 

Substantial Completion of 
Construction - Operational  

April 22, 2005 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is 30 days after the submittal of the Remedial Measures Report, and must occur prior to 
EPA/EPD agreement on the preferred option. 
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones.  The Construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule.   
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TABLE 4-19 
Milestones for Dechlorination Upgrades at East Area CSO Facilities Portion of Preferred Option 
City of Atlanta CSO Remedial Measures 

Milestone Milestone Date* Deliverable** 

Initiate Pre-design1 September 10, 2001 Notice to Proceed 

Complete Pre-design March 10, 2002 Pre-design report, submitted to 
EPA/EPD 

Complete Design Development 
(approx. 60% design level) 

November 6, 2002 Design Development documents 
submitted to EPA/EPD 

Complete Final Design (approx. 90-
95% design level) 

March 8, 2003 Plans and Specs submitted to 
EPA/EPD for review 

Complete Final Design May 2, 2003 Final Design document submitted 
to EPA/EPD 

Notice to Proceed with 
Construction 

October 25, 2003 Notice to Proceed 

Substantial Completion of 
Construction - Operational 

April 22, 2005 Certificate of Substantial 
Completion 

The Milestone Dates of the preferred option are based on meeting a July 1, 2007, completion date as specified in 
the Consent Decree. If this completion date is modified as a result of current discussions with EPA/EPD 
regarding extended agency reviews, the Milestone Dates will be modified accordingly.  
 
The start of pre-design is 30 days after the submittal of the Remedial Measures Report, and must occur prior to 
EPA/EPD agreement on the preferred option. 
 
See Table 4-12 for a description of typical deliverables.  
 
The activity schedules (Appendix D) present intermediate activities to be used to monitor that satisfactory 
progress is being made to achieve the milestones. The Construction contractor will develop a detailed activity 
schedule that will be substituted for the presumed construction activity schedule.   
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