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Cleveland

Presenter
Presentation Notes
Political subdivision of the state of Ohio
Serves Cleveland and 60 surrounding communities
Population in service area: 1 million
Owns and operates 3 WWTPs and the intercepting sewers
In the NEORSD service area, there are 387 km (240.4 miles) of interceptor sewers �Interceptor sewer- Large sewer lines that collect flow from main and trunk sewers and carry them to treatment points.  
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NEORSD Treatment Plants
• EASTERLY WWTP

– Average 100 MGD Flow
– Discharges to Lake Erie

• WESTERLY WWTP
– Average 28 MGD Flow
– Discharges to Lake Erie

• SOUTHERLY WWTC
– Average 123 MGD Flow
– Discharges to 

Cuyahoga River

Presenter
Presentation Notes
3 treatment plants
Range in size from an average of 28 million gallons per day up to 123 million gallons
2 discharge to Lake Erie, 1 to Cuyahoga River which is a tributary of Lake Erie
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Typical POTW Processes
PRELIMINARY 

• BAR SCREENS & GRIT CHANNELS

PRIMARY 
• SEDIMENTATION w/ & w/o chemical addition

SECONDARY – AEROBIC PROCESSES
• BOD and TSS Removal

– ACTIVATED SLUDGE, TRICKLING FILTERS

• SEDIMENTATION w/ & w/o chemical addition

DISINFECTION
• CHLORINATION / DECHLORINATION

Presenter
Presentation Notes
Before discuss nutrients at our plants, briefly go over wastewater treatment process
SECONDARY TREATMENT-WET STREAM- also solids processes but I will not be discussing those today
Preliminary treatment- physical removal of debris rags, sticks, plastics, grit, grease, scum, other large debris
	accomplished using bar screens- which trap larger debris and grit channels where other things settle out
Primary sedimentation-clarifiers another physical process that removes suspended and floating materials.  Can include addition of chemical to aid in the settling out
Secondary treatment remove carbon, some nitrogen and phosphorus
Biological process.  
Our two larger plants have activated sludge systems- a suspended growth.  
Westerly plant uses trickling filter. Attached growth
In these processes, microorganisms use C, N, and P to grow
Following secondary treatment- another sedimentation process, settle out biological solids
From May through October also have a disinfection process to treat for pathogens, bacteria, and viruses.  Use chlorination followed by dechlorination to do this
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Nutrients at WWTPs
• EASTERLY WWTP

– Addition of ferric chloride prior to primary sedimentation
• WESTERLY WWTP

– Addition of ferric chloride prior to secondary 
sedimentation

• SOUTHERLY WWTC
– Addition of ferric chloride prior to primary sedimentation
– Second stage aeration for nitrification of ammonia

Presenter
Presentation Notes
Total phosphorus limit of 1 mg/L at all three plants
Nutrients are removed through secondary.  Other means to get additional removal.  
All of our plants use ferric chloride used as a coagulant- reacts with chemicals in the water to form a precipitate
Ferric chloride can be added prior to either primary or secondary sedimentation
Average effluent concentrations in 2006 between 0.5 and 0.7 mg/L
Southerly also ammonia limit because it discharges to Cuyahoga River
Depends on time of year 1.7 mg/L 30-day average during the summer
Southerly- two-stage activated sludge process.  One of the stages uses specialized bacteria to remove ammonia nitrogen by converting it to nitrate
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Sources of Phosphorus in 
Wastewater

• Fecal and waste materials

• Industrial and commercial uses 

• Drinking water- orthophosphates

• Detergents

• Runoff

Presenter
Presentation Notes
Drinking water- starting in mid-90’s add phosphoric acid prevent lead and copper from leaching out of pipes
Runoff- because some areas are combined.  Fertilizers, animal waste
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NEORSD Average Effluent Total Phosphorus Loading
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Southerly WWTC 
Westerly WWTP

Presenter
Presentation Notes
Loading at two of our plants from effluent
Decrease around 1990- result of phosphorus ban in Ohio for laundry detergent
Mid-90’s increase again- when started adding orthophosphate to drinking water. Next I will be going over how much this contributes
2006 phosphorus load from 3 NEORSD plants- 175 metric tons/yr
2006 phosphorus load from all WWTPs in Ohio Lake Erie watershed 641 metric tons/yr
2006 DRP load from all 3 NEORSD plants- 140.17 metric tons/yr
Apply same percentage (80%), 2006 DRP load from WWTPs in Ohio Lake Erie basin- 513.17 metric tons/yr
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Phosphorus Loading from NEORSD 
WWTPs

NEORSD WWTPs TP Load 175 metric tons/yr

Ohio Lake Erie WWTPs TP Load 641 metric tons/yr

Lake Erie External TP Load 8968 metric tons/yr

NEORSD WWTPs DRP Load 140 metric tons/yr

Ohio Lake Erie WWTPs DRP Load 513 metric tons/yr

Lake Erie PS and NPS DRP Load 2396 metric tons/yr

Presenter
Presentation Notes
2006 for NEORSD
1998-2002 for Lake Erie from Dave Dolan University of Wisconsin
% TP NEORSD  2%
% DRP NEORSD 6%
% TP Ohio Lake Erie WWTPs 7%
% DRP Ohio Lake Erie WWTPs 21%
1. External phosphorus loading was calculated by Dave Dolan, University of Wisconsin. It represents average annual loads from 1998-2002 and includes:     - Point sources (US & Canada) - Nonpoint sources (US & Canada)  - Lake Huron outflow   - Atmospheric deposition1. Point and nonpoint source loading is average annual loading from 1998-2002 and includes US and Canada except for what is coming from Lake Huron and atmospheric deposition
2. Assumption, based on NEORSD data from 2005-06, that point source DRP is 76.3% of total P
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Estimated Dissolved Reactive Phosphorus 
Loading to Southerly WWTC from Drinking 

Water

Average DRP concentration in tap water 0.34 mg/L

Total influent DRP load 129 metric tons/yr

Influent DRP load from tap water 37 metric tons/yr

% influent DRP load from tap water 29%

Total effluent DRP load 73 metric tons/yr

Presenter
Presentation Notes
Cleveland Water Department doses at either 1.0 or 1.2 mg/L of phosphoric acid; 0.32 or 0.38 mg/L phosphorus
To determine how much is left once it gets to users, sampled tap water around service area
Found that an average of 0.34 mg/L
Based on flows at our Southerly plant, this is 37 metric tons/yr DRP which is equal to 29% of influent DRP load or 8% of influent TP load

% influent DRP load calculated from low flow volumes for tap water metric tons/yr, and total DRP load for year (including wet weather).
Effluent DRP load 72.8 mt/yr
8% TP influent load
Compare load prior to when they started adding orthophosphate to afterwards, approximately 50% increase in TP concentration in effluent
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Estimated Phosphorus Loading to 
Southerly WWTC from Dishwasher 

Detergent

Estimated % households w/dishwashers 50%

Estimated P load from dishwashers 61 metric tons/yr

Influent TP Load 465 metric tons/yr

% influent TP load from dishwashers 13%

Presenter
Presentation Notes
Dishwasher detergent also large source of phosphorus
Came up with an estimate using assumptions that some studies have used
60.5 metric tons/yr
464.5 mt/yr TP Influent Load (2005-06)
13% of influent TP load from dishwashers
Problem because while it may not be DRP when enters plant, it gets converted to it as a result of processes within the plant
Currently trying to pass a bill in Ohio to limit P in dishwasher detergent to less than 0.5%
Similar ones passed in other states and some parts of Canada

Dishwasher P Load at Southerly		
10.98 g P/week/dishwasher 		
According to Contributions of Phosphorus form Automatic Dishwasher Detergents (ADD) to Lake Champaign	
530,000 people in Southerly service area		
2.5 persons/household	
State of Ohio according to http://www.city-data.com	
212000 households in Southerly service area		
Average Effluent DRP Load: 72.5 mt/yr
Removal Efficiency: 43%
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Sources of Nitrogen in 
Wastewater

• Fecal and waste materials

• Industrial Uses

• Runoff
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NEORSD Average Effluent Nitrate and Ammonia Loading
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Presenter
Presentation Notes
2007 nitrate load from all NEORSD WWTPs- 2717 metric tons/yr
2007 ammonia load from all NEORSD WWTPs- 520 metric tons/yr
Southerly Plant does nitrification, therefore nitrate is higher
Westerly Plant doesn’t do nitrification, therefore ammonia is higher
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What is a CSO?

Presenter
Presentation Notes
Some areas of city, sewage and stormwater travel in same pipes to treatment plants.  
In the NEORSD service area, 23% is combined sewer areas. 
During wet weather, sewers can not always keep up with the amount of rainfall.  
When this happens, some of it may be discharged to the environment.  
Problem because some of the overflow contains untreated wastewater.  
Occurrence of overflows depends on the storm- how much it rains, intensity, how much it rains further upstream.
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NEORSD CSOs
2007 After LTCP

Number of Overflows/Yr 2957 194

Volume (million gallons/yr) 4949 775

Total P Load (metric tons/yr) 41.0 6.4

% of external TP load to Lake Erie 0.5 0.1

Ortho-P Load (metric tons/yr) 8.0 1.3

% of total DRP load to Lake Erie 0.3 0.1

NH3 Load (metric tons/yr) 92.1 14.4

Presenter
Presentation Notes
Currently NEORSD has 115 overflow locations
Ohio Lake Erie watershed 598 CSOs in 52 communities. *Data from Sewage Overflow: Billions of Gallons of Sewage Contaminate Lake Erie released by Environment Ohio and Environment Ohio Research and Policy Center, May 2007 
In 2007, about 3000 overflow events- 5 billion gallons
NEORSD currently in the process of negotiating for its Long-Term Control Plan for reduce and/or eliminate the number of CSOs
This will be done by building large underground storage tunnels and some additional connector sewers
97% capture of wet weather flows, currently at about 80% capture
overflows will occur 4 times or less per year
2. Total and ortho-P loads are based on concentrations (2.19 mg/L and 0.43 mg/L, respectively) measured during the CSO Facilities Plan Phase I Study	(1991)
3. External phosphorus loading was calculated by Dave Dolan, University of Wisconsin. It represents average annual loads from 1998-2002 and includes:	
Point sources (US & Canada)	Nonpoint sources (US & Canada) Lake Huron outflow Atmospheric deposition	
4. Point and nonpoint source loading is average annual loading from 1998-2002 and includes US and Canada except for what is coming from Lake Huron and atmospheric deposition	
5. Assumption that point source DRP is 76.3% of total P, not 100%	
7. TP and Ortho-P load from Ohio Lake Erie CSOs not added to total external load because some are already included in tributary monitoring	
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Seth Hothem
Northeast Ohio Regional Sewer District

4747 E. 49th Street
Cuyahoga Heights, Ohio 44125

HothemS@neorsd.org
216-641-6000 ext. 2015
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