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7. Mechanical Surface Aerators
8. Rolling Maintenance Shutdown during

Critical Season
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9. Increased Releases from Upstream Reservoirs
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16. Venturi Oxygenation
17. Aquatic Treatment Systems
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1999 BOD loads / Current GA D.O. Standard

Capital Costs Operating Costs
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1C  1C  $72 million$72 million $0.2 million/yr$0.2 million/yr
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Phase I  -- Compliance with D.O. Standards

2A.   Permitted BOD loads / Current GA D.O. standard 
73 Speece Cones   
Capital Costs $90 million
Operating Costs $4.1 million/yr
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Phase I  -- Compliance with D.O. Standards

2C.   Permitted BOD loads / Current GA D.O. standard 
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Phase 1-2
Permitted BOD loads / Current GA D.O. Standard

Capital Costs Operating Costs
2A  $94 million $4.1 million/yr

2B $94 million $3.9 million/yr

2C  $118 million $2.3 million/yr
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Phase 1Phase 1--22
Permitted BOD loads / Current GA D.O. StandardPermitted BOD loads / Current GA D.O. Standard

Capital CostsCapital Costs Operating CostsOperating Costs

2A  2A  $94 million$94 million $4.1 million/yr$4.1 million/yr

2B2B $94 million$94 million $3.9 million/yr$3.9 million/yr

2C  2C  $118 million$118 million $2.3 million/yr$2.3 million/yr
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IMPROVEMENT SCENARIOS
Phase I  -- Compliance with D.O. Standards

3A.  1999 BOD loads / Recommended GA D.O. Standard
7 Speece Cones   
Capital Costs $8.7 million
Operating Costs $0.4 million/yr

3B.   1999 BOD loads / Recommended GA D.O. Standard 
7 Speece Cones
Scheduled maintenance shutdowns
Capital Costs $8.7million
Operating Costs $0.2 million/yr
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3A.  1999 BOD loads / Recommended GA D.O. Standard3A.  1999 BOD loads / Recommended GA D.O. Standard
7 7 SpeeceSpeece Cones   Cones   
Capital CostsCapital Costs $8.7 million$8.7 million
Operating CostsOperating Costs $0.4 million/yr$0.4 million/yr

3B.   1999 BOD loads / Recommended GA D.O. Standard 3B.   1999 BOD loads / Recommended GA D.O. Standard 
7 7 SpeeceSpeece ConesCones
Scheduled maintenance shutdownsScheduled maintenance shutdowns
Capital CostsCapital Costs $8.7million$8.7million
Operating CostsOperating Costs $0.2 million/yr$0.2 million/yr
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Phase I  -- Compliance with D.O. Standards

3C.   1999 BOD loads / Recommended GA D.O. standard 
Discharge Collection Network

with timed seaward discharge
Capital Costs $55 million
Operating Costs $0.2 million/yr
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IMPROVEMENT SCENARIOS

Phase 1-3
1999 BOD loads / Recommended GA D.O. Standard

Capital Costs Operating Costs
3A  $8.7 million $0.4 million/yr

3B $8.7 million $0.2 million/yr

3C  $54.6 million $0.2 million/yr

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS

Phase 1Phase 1--33
1999 BOD loads / Recommended GA D.O. Standard1999 BOD loads / Recommended GA D.O. Standard

Capital CostsCapital Costs Operating CostsOperating Costs

3A  3A  $8.7 million$8.7 million $0.4 million/yr$0.4 million/yr

3B3B $8.7 million$8.7 million $0.2 million/yr$0.2 million/yr

3C  3C  $54.6 million$54.6 million $0.2 million/yr$0.2 million/yr
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IMPROVEMENT SCENARIOS
Phase I  -- Compliance with D.O. Standards

4A. Permitted BOD loads / Recommended GA D.O. Standard
50 Speece Cones
Capital Costs $62 million
Operating Costs $2.8 million/yr

4B. Permitted BOD loads / Recommended GA D.O. Standard 
50 Speece Cones
Scheduled maintenance shutdowns
Capital Costs $62 million
Operating Costs $2.6 million/yr

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS
Phase I  Phase I  ---- Compliance with D.O. StandardsCompliance with D.O. Standards

4A. Permitted BOD loads / Recommended GA D.O. Standard4A. Permitted BOD loads / Recommended GA D.O. Standard
50 50 SpeeceSpeece ConesCones
Capital CostsCapital Costs $62 million$62 million
Operating CostsOperating Costs $2.8 million/yr$2.8 million/yr

4B. Permitted BOD loads / Recommended GA D.O. Standard 4B. Permitted BOD loads / Recommended GA D.O. Standard 
50 50 SpeeceSpeece ConesCones
Scheduled maintenance shutdownsScheduled maintenance shutdowns
Capital CostsCapital Costs $62 million$62 million
Operating CostsOperating Costs $2.6 million/yr$2.6 million/yr
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IMPROVEMENT SCENARIOS
Phase I  -- Compliance with D.O. Standards

4C. Permitted BOD loads / Recommended GA D.O. Standard 
24 Speece cones
Scheduled maintenance shutdowns
Discharge Collection Network

with timed seaward discharge
Capital Costs $85 million
Operating Costs $1.4 million/yr

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS
Phase I  Phase I  ---- Compliance with D.O. StandardsCompliance with D.O. Standards

4C. Permitted BOD loads / Recommended GA D.O. Standard 4C. Permitted BOD loads / Recommended GA D.O. Standard 
24 24 SpeeceSpeece conescones
Scheduled maintenance shutdownsScheduled maintenance shutdowns
Discharge Collection NetworkDischarge Collection Network

with timed seaward dischargewith timed seaward discharge
Capital CostsCapital Costs $85 million$85 million
Operating CostsOperating Costs $1.4 million/yr$1.4 million/yr
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IMPROVEMENT SCENARIOS
Phase I  -- Compliance with D.O. Standards

4D. Permitted BOD loads / Recommended GA D.O. Standard 
24 Speece cones
Scheduled maintenance shutdowns
Discharge Collection Network

with 30-day storage
with timed seaward discharge

Capital Costs $96 million
Operating Costs $1.4 million/yr

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS
Phase I  Phase I  ---- Compliance with D.O. StandardsCompliance with D.O. Standards

4D. Permitted BOD loads / Recommended GA D.O. Standard 4D. Permitted BOD loads / Recommended GA D.O. Standard 
24 24 SpeeceSpeece conescones
Scheduled maintenance shutdownsScheduled maintenance shutdowns
Discharge Collection NetworkDischarge Collection Network

with 30with 30--day storageday storage
with timed seaward dischargewith timed seaward discharge

Capital CostsCapital Costs $96 million$96 million
Operating CostsOperating Costs $1.4 million/yr$1.4 million/yr
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IMPROVEMENT SCENARIOS
Phase 1-4

Permitted BOD loads / 
Recommended GA D.O. Standard

Capital Costs Operating Costs
4A  $62 million $2.8 million/yr
4B $62 million $2.6 million/yr
4C  $85 million $1.4 million/yr
4D $96 million $1.4 million/yr

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS
Phase 1Phase 1--44

Permitted BOD loads / Permitted BOD loads / 
Recommended GA D.O. StandardRecommended GA D.O. Standard

Capital CostsCapital Costs Operating CostsOperating Costs

4A  4A  $62 million$62 million $2.8 million/yr$2.8 million/yr

4B4B $62 million$62 million $2.6 million/yr$2.6 million/yr

4C  4C  $85 million$85 million $1.4 million/yr$1.4 million/yr

4D4D $96 million$96 million $1.4 million/yr$1.4 million/yr
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IMPROVEMENT SCENARIOS

Phase II  -- D.O. Improvement

1.     0.2 mg/L in harbor 72,800 lb/day
2.     0.4 mg/L in harbor 145,650 lb/day
3.     0.6 mg/L in harbor 218,450 lb/day
4.     0.8 mg/L in harbor 291,270 lb/day

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS

Phase II  Phase II  ---- D.O. ImprovementD.O. Improvement

1.     0.2 mg/L in harbor 1.     0.2 mg/L in harbor 72,800 lb/day72,800 lb/day
2.     0.4 mg/L in harbor2.     0.4 mg/L in harbor 145,650 lb/day145,650 lb/day
3.     0.6 mg/L in harbor3.     0.6 mg/L in harbor 218,450 lb/day218,450 lb/day
4.     0.8 mg/L in harbor4.     0.8 mg/L in harbor 291,270 lb/day291,270 lb/day
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IMPROVEMENT SCENARIOS
Phase II  -- D.O. Improvement

# Speece
Cones Capital Costs Operating Costs

1.          8 $ 10 million $ 0.4 million/yr
2.        15 $ 19 million $ 0.8 million/yr
3.        22 $ 28 million $1.2 million/yr
4.        29 $ 38 million $1.6 million/yr

IMPROVEMENT SCENARIOSIMPROVEMENT SCENARIOS

Phase II  Phase II  ---- D.O. ImprovementD.O. Improvement

# # SpeeceSpeece
Cones Cones Capital CostsCapital Costs Operating CostsOperating Costs

1.          81.          8 $ 10 million$ 10 million $ 0.4 million/yr$ 0.4 million/yr
2.        152.        15 $ 19 million$ 19 million $ 0.8 million/yr$ 0.8 million/yr
3.        223.        22 $ 28 million$ 28 million $1.2 million/yr$1.2 million/yr
4.        294.        29 $ 38 million$ 38 million $1.6 million/yr$1.6 million/yr
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PURPOSE

1. Identify Dissolved Oxygen improvement
techniques

2. Evaluate feasibility of D.O. improvement
techniques for use in Savannah Harbor

3. Recommend best way to improve D.O. for
several scenarios

PURPOSEPURPOSE

1.1. Identify Dissolved Oxygen improvementIdentify Dissolved Oxygen improvement
techniquestechniques

2.2. Evaluate feasibility of D.O. improvementEvaluate feasibility of D.O. improvement
techniques for use in Savannah Harbortechniques for use in Savannah Harbor

3.3. Recommend best way to improve D.O. forRecommend best way to improve D.O. for
several scenariosseveral scenarios



U.S. Army Corps
of Engineers 

Savannah Harbor
Expansion Project

PURPOSE

1. Identify Dissolved Oxygen improvement
techniques

Identified 25 D.O. improvement techniques 
or technologies

PURPOSEPURPOSE

1.1. Identify Dissolved Oxygen improvementIdentify Dissolved Oxygen improvement
techniquestechniques

Identified 25 D.O. improvement techniques Identified 25 D.O. improvement techniques 
or technologiesor technologies
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PURPOSE

2.  Evaluate feasibility of D.O. improvement
techniques for use in Savannah Harbor
Level II Assessment   --- Evaluation Criteria
Performance/Effectiveness
Reliability
BOD Reduction
Capital Cost
Constraints
Seasonal Application

PURPOSEPURPOSE

2.  Evaluate feasibility of D.O. improvement2.  Evaluate feasibility of D.O. improvement
techniques for use in Savannah Harbortechniques for use in Savannah Harbor
Level II Assessment   Level II Assessment   ------ Evaluation CriteriaEvaluation Criteria

Performance/EffectivenessPerformance/Effectiveness
ReliabilityReliability
BOD ReductionBOD Reduction
Capital CostCapital Cost
ConstraintsConstraints
Seasonal ApplicationSeasonal Application
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PURPOSE
3. Recommend best way to improve D.O. for

several scenarios

Phase I  -- Compliance with D.O. Standards

1 Current BOD loads / Current GA D.O. standard 
2 Permitted BOD loads / Current GA D.O. standard
3   Current BOD loads / Recommended GA D.O. standard
4   Permitted BOD loads / Recommended GA D.O. 

standard

PURPOSEPURPOSE
3.3. Recommend best way to improve D.O. forRecommend best way to improve D.O. for

several scenariosseveral scenarios

Phase I  Phase I  ---- Compliance with D.O. StandardsCompliance with D.O. Standards

11 Current BOD loads / Current GA D.O. standard Current BOD loads / Current GA D.O. standard 

22 Permitted BOD loads / Current GA D.O. standardPermitted BOD loads / Current GA D.O. standard

3   Current BOD loads / Recommended GA D.O. standard3   Current BOD loads / Recommended GA D.O. standard

4   Permitted BOD loads / Recommended GA D.O. 4   Permitted BOD loads / Recommended GA D.O. 
standardstandard
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PURPOSE
3. Recommend best way to improve D.O. for

several scenarios

Design Initial Cost
1-1B   29 Speece Cones $37 million

Rolling maintenance shutdowns
1-2B    73 Speece Cones $94 million

Rolling maintenance shutdowns
1-3B    7 Speece Cones $8.9 million

Rolling maintenance shutdowns
1-4B    50 Speece Cones $64 million

Rolling maintenance shutdowns

PURPOSEPURPOSE
3.3. Recommend best way to improve D.O. forRecommend best way to improve D.O. for

several scenariosseveral scenarios

DesignDesign Initial CostInitial Cost
11--1B   29 1B   29 SpeeceSpeece ConesCones $37 million$37 million

Rolling maintenance shutdownsRolling maintenance shutdowns
11--2B    73 2B    73 SpeeceSpeece ConesCones $94 million$94 million

Rolling maintenance shutdownsRolling maintenance shutdowns
11--3B    7 3B    7 SpeeceSpeece ConesCones $8.9 million$8.9 million

Rolling maintenance shutdownsRolling maintenance shutdowns
11--4B    50 4B    50 SpeeceSpeece ConesCones $64 million$64 million

Rolling maintenance shutdownsRolling maintenance shutdowns
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PURPOSE
3. Recommend best way to improve D.O. for

several scenarios
Phase II  -- D.O. Improvement

Increase Design Initial Cost
2-1    0.2 mg/L     8 Speece Cones $10 million
2-2    0.4 mg/L   15 Speece Cones $19 million
2-3    0.6 mg/L   22 Speece Cones $28 million
2-4    0.8 mg/L   29 Speece Cones $38 million

PURPOSEPURPOSE
3.3. Recommend best way to improve D.O. forRecommend best way to improve D.O. for

several scenariosseveral scenarios

Phase II  Phase II  ---- D.O. ImprovementD.O. Improvement

Increase Increase Design Design Initial CostInitial Cost
22--1    0.2 mg/L     8 1    0.2 mg/L     8 SpeeceSpeece ConesCones $10 million$10 million
22--2    0.4 mg/L   15 2    0.4 mg/L   15 SpeeceSpeece ConesCones $19 million$19 million
22--3    0.6 mg/L   22 3    0.6 mg/L   22 SpeeceSpeece ConesCones $28 million$28 million
22--4    0.8 mg/L   29 4    0.8 mg/L   29 SpeeceSpeece ConesCones $38 million$38 million
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THE PLAN FORWARDTHE PLAN FORWARDTHE PLAN FORWARD
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SH Expansion Project will pursue D.O. injection 
as the best technique to mitigate for any impacts 
to dissolved oxygen from a harbor deepening.
The approved hydrodynamic and dissolved 
oxygen models will be used to identify impacts 
to dissolved oxygen.
The models will also be used to design the D.O. 
injection system that would be needed to 
reduce/eliminate project effects on dissolved 
oxygen.

SH Expansion Project will pursue D.O. injection SH Expansion Project will pursue D.O. injection 
as the best technique to mitigate for any impacts as the best technique to mitigate for any impacts 
to dissolved oxygen from a harbor deepening.to dissolved oxygen from a harbor deepening.

The approved hydrodynamic and dissolved The approved hydrodynamic and dissolved 
oxygen models will be used to identify impacts oxygen models will be used to identify impacts 
to dissolved oxygen.to dissolved oxygen.

The models will also be used to design the D.O. The models will also be used to design the D.O. 
injection system that would be needed to injection system that would be needed to 
reduce/eliminate project effects on dissolved reduce/eliminate project effects on dissolved 
oxygen.oxygen.



U.S. Army Corps
of Engineers 

QUESTIONS ?QUESTIONS ?QUESTIONS ?


