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Why Do We Model?   
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• Difficult to measure 

• Underlying math is complicated  

• Too many permutations 

• 5 processes with 2 options each = 25 = 32 
• 5 processes with 3 options each = 35 = 243 
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Everything at a WWTP is interconnected. 

13 April 2018 3 

Everything at a WWTP is interconnected.
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Everything at a WWTP is interconnected. 

A dynamic and quantitative tool is required! 
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Case Studies 
Sidestream Nutrient Management at the 

Wards Island WWTF - NYCDEP 
Biosolids and Energy Optimization Study at 

the East and West Evansville Plants - EWSU 
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Wards Island 
Nutrient 
Management 

• Average Influent Flow = 
275 MGD 

• Central Dewatering 
Facility  

• Solids Handling = 260 
dtpd 

• SHARON for Side Stream 
Nutrient Removal 
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Project Drivers 
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• Debris in storage tank 
• Increasing centrate flows and loads 
• Limited capacity in SHARON 
• Ferric added for struvite control  
• Glycerol added for denitrification 
• Caustic added to replace alkalinity  
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Project Drivers 
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 RAS • Screen to remove debris in sludge 
• Add magnesium to induce struvite 

precipitation 
• Increase centrate treatment capacity while 

maintaining current air/power draw 
• Eliminate ferric, caustic, and glycerol 
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Cascading Effects/Benefits 
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Modeling to Capture Cascading Effects 
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Model Results 
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Scenario 

O&M Cost [$]

Annualized Capital Cost [$]

GHG Reduction [MT CO2e/yr]

Electricity ($0.13/kWh) 

Scenario Annualized Capital Cost [$] O&M Cost [$] Annualized Cost [$] GHG Reduction [MT CO2e/yr] Power Draw, kW 

1. Refurbished SHARON at 

Design Loadings 
 $202,000   $5,626,000   $5,828,000                    -    1,255  

2. Add Induced Struvite 

Precipitation (ISP) 
 $2,715,000   $2,320,000   $5,035,000       461  1,083  

3. Add Deammonification  $1,626,000   $2,978,000   $4,604,000                    893  922  
4. Add ISP and 

Deammonification 
 $4,139,000   $89,000   $4,228,000          1,217  801  
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Evansville 
Optimization 
Study 

• Average Influent Flow = 
30 MGD for both the East 
and West Plants 

• Intraplant Transfer 

• Solids Handling = 10 dtpd 

• Combined Heat and 
Power Engines 
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Project Drivers 
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• Maximizing digester gas energy  

• Optimizing imports of organic wastes to 
digesters 

• Examine other potential technologies 

• Phase 1 

• Assess existing operations 
• Optimization without capital expenditure  

• Phase 2 

• Assess other optimization technologies 
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Model Scenarios 
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0: No CHP or FOG/Septage 
1a: Average Baseline (Pre-October 2017) 
1b: HWR and Electrical Fix, NG to CHP 
1c: Average Baseline (Post-October 2017) 
2: Maximize Biogas to CHP 
3a: Add FOG to Theoretical Maximum Digester Capacity 
3b: Add FOG to Run Both CHP Engines on Biogas 
4: Automate East Plant GBTs 
5: HSW at West Plant 
6: Self-Hauling Cake to Landfill  
 

0: No CHP or FOG/Septage 

1c: Average Baseline (Post-October 2017)

3b: Add FOG to Run Both CHP Engines on Biogas

6: Self-6: Self-6: Self Hauling Cake to Landfill 
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Evansville Phase 1 Model 
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Model Results 
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Annualized Scenario Cost [$]

GHG Reduction [MT eCO2]

Unused Energy [mmBtu/yr*100]

Natural Gas ($5/mmBtu) 
Electricity ($0.08/kWh) 
Vehicle Fuel ($3/gal) 
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Phase 2: 
• Organic Rankine Cycle  
• Pasteurization to achieve Class A Biosolids 
• Additional CHP Engine 
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Conclusions  
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• Sludge has traditionally been viewed as a waste product for disposal.  

• Mounting disposal and energy costs have shifted this view. Sludge is now 
being viewed as a valuable resource! 

• Plants are looking to recover this resource, beneficially utilize digester gas, 
and optimize their operations.  

• The Flow Model tool is user-friendly and allows plants to quantitatively 
investigate resource recovery options.  

• We’re moving towards sustainability, energy neutrality, and comprehensive 
strategies for biosolids and energy management.  
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Solids and Energy Flow Modeling 
Sidestream Nutrient Management at the 

Wards Island WWTF - NYCDEP 
Biosolids and Energy Optimization Study at 

the East and West Evansville Plants - EWSU 
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Cascading Effects/Benefits 
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West Plant Phase 1 Model 
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EWSU Process Flow 
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