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Purpose & Background 

Regulatory requirements 
State of good repair needs (SOGR) 
Plant optimization  
Flood resiliency 
Objectives consistent with PlaNYC 
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Purpose & Background 

Commissioned in 1939 
5th largest of NYC’s 14 WWTPs – 150 MGD DDWF 

Serves ~850,000 residents in 23.8 mi2 combined sewer drainage 
area 
Part of NYC BNR program 
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Facility Benchmarking 

KEY OBJECTIVES: 
Review major expense and operating data  

Compare Bowery Bay WWTP with other DEP WWTPs 
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WWTP 

 Design 
Capacity 

(MGD) 
 TOTAL EXPENSE 

MAJOR EXPENSE CATEGORIES 

Other Than Personnel Energy & Chemicals Energy & Solids  Chemicals & Solids 

Rank  $/MG Rank $/MG Rank $/MG Rank $/MG Rank  $/MG 
NC 310 1 $470 6 $309 7 $235 7 $273 2 $111 

BB 150 2 $485 1 $265 1 $173 2 $230 4 $126 

WI 275 3 $501 7 $312 5 $221 6 $242 9 $162 

OH 120 4 $506 5 $302 4 $212 1 $226 10 $166 

CI 110 5 $523 2 $281 2 $188 4 $238 5 $136 

HP 200 6 $524 3 $291 6 $223 3 $237 3 $123 

JA 100 7 $532 4 $297 3 $204 5 $240 8 $151 

NR 170 8 $662 11 $404 11 $314 10 $321 12 $173 

TI 80 9 $704 8 $348 8 $250 9 $307 7 $138 

RH 60 10 $881 9 $351 9 $265 8 $300 6 $138 

PR 60 11 $894 10 $401 10 $306 11 $329 11 $167 

OB 40 12 $1,041 13 $492 12 $366 13 $433 13 $187 

26 85 13 $1,171 14 $633 14 $431 14 $495 14 $340 

RK 45 14 $1,242 12 $434 13 $397 12 $404 1 $67 

Range 40-310 $470 - $1,242 $264 - $633 $173 - $431 $226 - $495 $67 - $340 

Flow-Weighted Average   $591   $333   $242   $274   $149 

Bowery Bay   $485   $264   $173   $230   $126 

Difference   $106   $69   $69   $44   $23 

% of Difference   100%   65%   65%   41%   22% 
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Facility Benchmarking 

Second lowest operating cost: 
Primary treatment and gravity thickening performance 
Substantial aeration upgrades and automated DO control 

High-level interceptor – low static lift 
Disinfection efficiency (hypo usage, TRC) 

Ferric chloride and polymer usage efficiency 

Observations could help drive future upgrades/
design features 
Insight into potential savings at other DEP WWTPs 

 
 



Facility Benchmarking 



•  Ferric usage based on 40 lbs ferric / ton dry solids entering dewatering (dewatering plants only) 

•  Hypo savings based on BB gallons hypo / MG treated ~ 10 gal/MGD 

•  Polymer savings based on 28 lbs active polymer / ton dry solids entering dewatering 

*  During benchmarking analysis, it was noted that 26th Ward WWTP is significantly under dosing ferric at 
about 25% of recommended dose 
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Summary of Recent Work 

KEY OBJECTIVES: 
Summarize major upgrades and capital investments  
Review key findings from recent studies which may 
impact plant reliability or efficiency 
Correlate findings to inform recommendations for 
future projects 

 



Summary of Recent Work 



Summary of Recent Work 



State of Good Repair 
(SOGR) Needs 



State of Good Repair (SOGR) Needs 

KEY OBJECTIVES: 
Review asset assessment and risk scoring framework 

Summarize 2009 and 2014 results 
Develop candidate list of SOGR projects  

Identify synergies with storm surge resiliency needs 
Correlate findings with previous chapter to inform future capital 
projects 



State of Good Repair (SOGR) Needs 

Asset condition assessment and risk scoring 
framework 



State of Good Repair (SOGR) Needs 
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Regulatory and Programmatic Drivers 

KEY OBJECTIVES: 
Determine impact of near-term and long-term 
regulations (speculation) 
Assess programmatic drivers for more efficient 
processes 
Determine buildable envelope  

Including utilizing land in surrounding area  

Code review of existing buildings 
Determine regulatory and programmatic triggers 



Regulatory and Programmatic Drivers 

Technology 
Limit of Technology 

Limit Type 
mg/L lb/day 

Full-Step 
BNR 
w/ 

Carbon 

2017 9-9.5 8,500 TMDL trigger limit 

2040 9-9.5 10,000 TMDL trigger limit 

Battery E Effluent 
TN 6.5 7,000 

Assumed numerical 
limit trigger 

Battery E w/ DN 
Filter or MBBR/DAF 3.5 3,500 

Assumed numerical 
limit trigger 



Regulatory and Programmatic Drivers 

Regulated 
Effluent Current Limit Proposed Limit Compliance 

Alternatives 
Next Steps 

TRC 2.0 mg/L 0.19 mg/L 
Chlor/dechlor 

UV disinfection 
Ozonation 

Continue Integrated 
Planning Studies 

Enterococcus n/a 
130 CFU/100 mL daily 

35 CFU/100 mL monthly 

Increased chlorination 
UV disinfection 

Ozonation 

Continue Integrated 
Planning Studies 

Cyanide 75 lb/d 13 lb/d 
Application of water 

effect ratio to increase 
limit by a factor of 2.7 

Collaboration and 
approval from DEC 



Regulatory and Programmatic Drivers 

Regulated 
Effluent  Current Limit Compliance Alternatives 

Class A or B 
Biosolids n/a PSRP or PFRP processes 

Superfund n/a Increased CSO controls 
Nitrous Oxide n/a Alternative SCT processes 

Trace Organics n/a 
Filtration, activated carbon, and/or 

AOP 

Phosphorus n/a 
Biological, Physical Chemical, 
Removals/Nutrient Recovery 
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Optimization Evaluations 

KEY OBJECTIVES: 
Identify opportunities to improve performance or efficiency 

Evaluate using process and energy modeling   
Select optimization concepts that are sufficiently beneficial to 
implement 

 



Optimization Evaluations 

Relocate BB sludge to WI for dewatering  
Sidestream treatment with ANAMMOX processes  
Ammonia-based DO control 
Incorporate baffle walls in final settling tanks 
Gravity belt thickeners (GBTs) for WAS thickening  
Chemically enhanced primary treatment (CEPT) 
Sidestream returns 
Hydraulic balancing of flow (hydraulic model 
development) 



Optimization Evaluations 
(Courtesy BWT) 

Spare centrifuge capacity at WI 

•  2016: from 2.3 MGD to 4.3 MGD1 

BB sludge flow: 0.53 MGD2 

Proposed:  

•  Shutdown BB dewatering 

•  Transship sludge to WI WWTP 

•  Consider advanced treatment for 
centrate 

Analysis:  
1.  Impact on BNR and TMDL - OK 
2.  Chemical usage - REDUCED 
3.  Dewatering capacity at WI - 

SUFFICIENT 
4.  Sludge Storage Capacity at WI and BB 

- SUFFICIENT 
5.  Sludge Marine Vessel  availability– 

SUFFICIENT (SOME SCENARIOS) 
6.  ANITA-Mox Requirements – 

OVERALL SAVINGS 

Opportunity for  
cost savings 

Notes: 
1. 12 out of 16 centrifuges in operation at WI for a 4.3 MGD hydraulic treatment capacity. 
2. 0.53 MGD based on data from 7/1/2012 to 4/30/2013. 



Optimization Evaluations 
(Courtesy BWT) 

 
 
 
 
 
 
 
 
 
 
 

BB dewatering shut down + sludge/centrate to WI with ANITA-Mox: 

 

 

 

 

 

 

 

 

 

Annualized Projected Savings (over 20 years)* = $3.7 million per year 
*Note: For 20-Year NPV Cost Analysis use 3% interest rate 

Item  Capital  O&M 
Barge (fuel & crew) $0 ($1.2 M) 

Energy for dewatering (elect, fuel oil, gas) $0 $0.3 M 

Energy for new ANITA-Mox pumps/mixer $0 ($0.1) 

Chemicals (polymer, glycerol, alkalinity) $0 $4.7 M 

Maintenance of BB dewatering Facility $0 $0.3 M 

Energy for Aeration $0 $0.3 

Planned Capital investments and Repair $24.5 M $0 M 

Resiliency $4.0 M $0.08 M 

ANITA-Mox Facilities ($21 M) $0 M 

Subtotal Savings $7.5 M $4.4 M 
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Emerging Technology 

KEY OBJECTIVES: 
Summarize the key emerging and innovative technologies 
applicable to the Bowery Bay WWTP 

Provide insights into creating a resource recovery facility of the 
future at the Bowery Bay WWTP 

 



Emerging Technology 

Nitrogen 

Mainstream Nitritation and Denitritation 

Mainstream deammonification 

Aerobic granular sludge 

Disinfection 

UV (Disinfection) 

UV-H2O2 (AOP) 

Ozonation (AOP) 

Biological activated carbon 

Resource Recovery 

Nutrient Recovery – Struvite harvesting 

Energy Recovery – Boilers 

Energy Recovery - Internal Combustion 
Engine 

Energy Recovery-  Combustion gas turbine/
Microturbine 

 

 

Wet Weather 

DensaDeg™ (Ballasted flocculation) 

Actiflo™ (Ballasted flocculation) 

CoMag™ (Ballasted flocculation) 

Microscreens 

Class A/B Biosolids 

Co-digestion of high-strength, organic wastes 

Enhanced municipal solids lysis -  Thermal 
hydrolysis  

Enhanced municipal solids lysis – Chemical, 
mechanical, electrical WAS lysis 
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Summary 

KEY OBJECTIVES: 
Summarize and synthesize the insights 

Provide a list of needs to assist NYCDEP decision makers  
Present order-of-magnitude capital costs 

 



Summary 
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Regulatory and Programmatic Drivers 

Enterococcus 
 
 
 
 
 
 
 
Couple with TRC: dechlor or UV/ozone 

  BAV - daily average 
BAV - monthly 

average 

Federal Standard 110-130 CFU/100 mL N/A 

Anticipated Bowery Bay 
Limit ~130 CFU/100 mL 35 CFU/100 mL 

*BAV = Beach Action Value 



Optimization Evaluations 

HEET Model: 



Optimization Evaluations 
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