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York Sewer District 

• Original sewers late 1800’s early 1900’s
• York Village Corporation

• York Beach Corporation

• York Harbor Corporation

• 1947 M&E Study of Sewer System for 
York Water District

• York Sewer District Established in 1951



SEASONAL TOURIST & POPULATION CHANGES

SHORT SANDS BEACH

Welcome to Short Sands Beach

Not so Welcome 
to Short Sands 
Beach



York Sewer District

• Year round population - 12,656 (2012 Census)
• Snowbirds, 30-40% still seasonal 

• Summer weekends - 50,000-75,000

• Over 90 % residential flows

• 4,420 sewer accounts

• 119 Mostly Seasonal Restaurants 

• 1,800 motel/hotel rooms

• Campground, B&B’s, Day Trippers





Long Beach Forcemain







The Origin of The Problem

Long Beach Pump Station



Solutions to H2S Odor and Degradation Problem?

Phased Approach

Cap and Contain



Headworks Building

Hydrogen Sulfide Degradation



Epoxy Coating Applied



Solutions to H2S Odor and Degradation Problem?

Eliminate H2S



• Hydrogen sulfide, H2S

• toxic substance that acts as a 
respiratory depressant

• probably the most difficult 
compound plaguing wastewater 
collection systems today

• The formation of hydrogen sulfide raises 
two primary concerns  

• nuisance complaints from odor 
emissions

• corrosion to steel and concrete 
pipe & structures  

Background

Defining the Problem



• Millions of dollars are spent annually to address odor 
issues and correct long-term corrosion damage to 
structures within collection systems.  

Background

Defining the Problem



• There are two key questions that must be considered 
when designing an oxygen injection system for odor and 
corrosion control 

• How much oxygen is needed?  Quantity.

• Where should it be injected?  Location.

Design Considerations

Designing Oxygen Injection Equipment for Odor and Corrosion Control



• Estimating Oxygen Quantity

• Total O2 = O2OUR + O2S2

• Based on methods outlined in EPA’s 

Design Manual: Odor and Corrosion Control in              
Sanitary Sewerage

Design Considerations

Sizing Oxygen Injection Equipment for Odor and Corrosion Control



Oxygen Uptake Rate (OUR)

• Measure of microbiology oxygen 
consumption within the wastewater.

• Must be satisfied to maintain aerobic 
conditions within the pipeline.

• Varies with temperature and 
wastewater quality (COD/BOD).

• Ranges from 5 to 15-mg/L/hr for 
most municipal wastewaters 

• 10-mg/L/hr is typical for design, if 
information not available 

Design Considerations

Sizing Oxygen Injection Equipment for Odor and Corrosion Control



Sulfide Oxidation (S2)

• In most cases, sulfides have already formed 
upstream of oxygen injection.

• Dissolved free sulfides (H2S, HS− and S2−)

• Oxidization of existing sulfides is needed to prevent 
possible odor or corrosion concerns.

• S2 varies with temperature and wastewater quality, 
specifically pH.

• Theoretically, O2:S2 ratio is 2 : 1

Design Considerations

Sizing Oxygen Injection Equipment for Odor and Corrosion Control



• Location is Dependent on Goals
• Odor Control 

• can be located more closely to problem area
• Corrosion Control

• ideally entire pipeline is free of H2S
• can be strategically located

• Requires in-depth knowledge of collection system, diurnal 
flows, pump operations, etc.

• field evaluation studies recommended

• Oxidation Reduction Potential (ORP)
• Good indicator of biological activity and electron availability
• ORP levels greater than -150mV (negative) generally 

correspond to minimal activity of sulfate-reducing bacteria, 
effectively preventing the formation of H2S. 

Design Considerations

Locating Oxygen Injection Equipment for Odor and Corrosion Control



Long Beach Forcemain

Sizing Oxygen Injection Equipment for Odor and Corrosion Control



• Oxygen Uptake Rate (OUR)
• O2OUR (lb/d) = OUR (mg/L/hr) * HRT (hrs) * Q (mgd) * 8.34
• O2OUR (lb/d) = 10 (mg/L/hr) * 2.0 (hrs) * 1.4 (mgd) * 8.34
• O2OUR (lb/d) = 230

• Sulfide Oxidation (S2)
• O2S2 (lb/d) = S2 (mg/L) * O2:S2 * Q (mgd) * 8.34
• O2S2 (lb/d) = 1 (mg/L) * 2 * 1.4 (mgd) * 8.34
• O2S2 (lb/d) = 25

• Total O2 = O2OUR + O2S2
• Total O2 (lb/d) = 25 + 230
• Total O2 (lb/d) = 255

Needed DO concentration is ~22-mg/L  

Long Beach Forcemain

Sizing Oxygen Injection Equipment for Odor and Corrosion Control





• Patented Side Stream Gas 
Dissolution Method

• Water Serves as a Barrier to 
Limit Undissolved Gas from 
Escaping

• Achieves Very High O2-O3-CO2

Concentrations

• Allows for a Much Smaller 
Carrier Stream 

• Results in Less Cost for the 
Same Level of Treatment

Headspace 
with Gas

High Dissolved Gas 
Concentration



Long Beach Forcemain - Pilot Plan
Planning for Success



Long Beach Forcemain - Pilot Plan
Planning for Success



Long Beach Forcemain - Pilot Plan
Planning for Success



Pilot Results



Pilot Results



Pilot Results



Pilot Results



Pilot Results

Odor Control 
Optimization

Use the Least Amount 
of Oxygen Possible



Pilot Results

• Demonstrated ability to ‘control’ H2S levels with oxygen 
addition via BlueInGreen technology.

• Confirmed estimated oxygen requirements for H2S 
control at > 200-lb/d.

• Depending on goals, oxygen dose can be varied to 
meet process, treatment, or financial constraints.

• Operations and maintenance staff became familiar with 
equipment and control methodologies.



Financial Impacts

• Operating costs - including electricity, 
oxygen, operations, and maintenance –
are estimated at less than $30,000/yr.

• Significantly less than competing 
chemical solutions



• Odor and Corrosion are effectively controlled through 
oxygen injection.

• Treat the problem, not the symptom.

• Lower annual cost than iron salts and chlorine, with 
no by-products.

• Reduced soluble BOD loadings at WWTP due to 
aerobic processes.

Conclusion
Consider the Benefits



Final Design in Progress



Questions?

Tim Haskell

thaskell@yorksewerdistrict.org

Chris Milligan, PE

chris.milligan@blueingreen.com


