Waste Sector

Improved Efficiency at Wastewater Treatment Facilities

Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Nicki Kasi (717) 772-4053

Initiative Summary:  Improving Efficiency at Wastewater Treatment Facilities through outreach programs based on Sustainable Infrastructure principals.
Other Involved Agencies: None

Program Measure(s):  The Office of Water Management proposes several methods to improve efficiency in order to maintain sustainable infrastructure (SI) within wastewater treatment systems.  The efficient use of energy is crucial for sustaining infrastructure and national security.  Electrical energy rate cap expirations set for 2010 further exacerbate this issue.

Wastewater treatment plants typically are the largest consumer of electricity on most municipal bills, often consuming more than 1/3 of the energy consumed for all municipal services.  In many instances, opportunities exist to reduce energy consumption at these facilities.  In order to assist treatment plants in improving efficiency, DEP provides outreach to these facilities, teaching system operators how to use the system in the most efficient manner for treatment and suggesting ways to reduce the amount of energy required to operate the facility.  

There are three basic types of treatment plants in use today, activated sludge, fixed film and lagoon systems.  Of the many treatment facilities in Pennsylvania, approximately 70% are activated sludge facilities.  These facilities inject diffused air into an aeration basin to sustain a biological growth in order to treat the wastewater.  The aeration basins that these facilities require are the largest consumer of electricity in wastewater treatment systems.  Opportunities exist to improve efficiency in many of these facilities throughout the state.  

The Outreach Assistance Provider Program (OAPP) uses part-time wage payroll instructors who are certified operators or specialists in a given field.  These instructors provide on-site technical, managerial, and financial assistance to wastewater system owners and operators.  The program responds to system needs identified by DEP regional staff, local government associations, or system personnel.  On-site assistance and training is provided through a combination of videos, classroom and web-based training, and one-on-one assistance to address specific system problems.  In the coming fiscal year,  OAPP  plans on accomplishing the following:

· Continuing on-site technical assistance for facilities requesting assistance with energy efficiency.   The average activated sludge wastewater treatment plant consumes 6,000 KWH per million gallons of wastewater treated.  At approximately $0.08 per KWH, the energy consumption is estimated at $500 per million gallons treated.  Using energy audits under the auspices of the OAPP, DEP proposes to assist 6 to 8 wastewater systems in reducing energy consumption in FY 2008-2009, with a focus on doing at least one per DEP region.  On average, these audits will result in an estimated annual energy savings of 10 to 15% in the cost of KWH per treatment plant.   It must be kept in mind that due to the relatively low cost of electricity in the past, the preference for wastewater treatment has been aerobic treatment processes.  This will no longer be the most cost-effective solution once the expected sharp increases in costs per KWHs take place.  Therefore, a further focus of this outreach effort will be to encourage and re-educate the owners and operators of wastewater treatment systems on the benefits of more energy efficient and effective wastewater treatment processes related to anaerobic treatment.  

· Continuing collaboration with Central and Regional staff in providing training opportunities for operators in conjunction with various associations.

· Integrating the principles of SI in all technical assistance provided by the Outreach Assistance Provider Program.  This would include providing training in regard to all aspects of SI. 

· Distributing the DVD on energy efficiency and other tools for SI. 

· In conjunction with the Pennsylvania Water Environment Association, another special Nutrient Reduction Technology conference is scheduled for this fall in the Scranton area on September 10 - 12, 2008. This year’s conference will include energy efficiency, improvements to water quality and other principals of SI.

· Enhancements to the operator information center website "Technical Corner" as it relates to SI, energy efficiency and other operational issues.
The DEP Wastewater Outreach Program has provided assistance in energy efficiency since 1993.  Unfortunately, in the 1990's energy costs were not high enough to cause a significant amount of interest.  While we had several success stories in the past, many people simply were not tuned into the idea of energy efficiency.  In one case, we saved a municipality over $100,000 annually (approximately 6.0 MGD system).  By today's standards this type of savings would be greatly magnified.  With the pending expiration of electrical energy rate caps and the spiraling cost of oil, people are now starting to pay attention and ask questions. 
Below are examples of our past accomplishments:
· On site technical assistance to Ridgeway Borough on energy efficiency and process control.  This project utilized the process of denitrification to save energy and chemical costs.  This process utilizes the nitrate that is produced in the process of nitrification for facultative organism respiration.   This results in improved water quality by reducing total nitrogen released to the receiving stream and saves money.  With an investment of $500, Ridgeway was able to document savings of $31,000 annually in energy and chemical costs in addition to improving the quality of their effluent.   

· On site technical assistance to the City of Warren in regard to energy efficiency.  In this system older sparge ring diffusers were used for mixing and aeration.   By changing the cycles of mixing and aeration, the system could realize a savings of several thousand dollars per month.  This project is still underway. 

· DEP Central and Regional office staff collaborated to produce a continuing education training program titled "Flush Away High Energy Costs".  In conjunction with PA Rural Water, this training session was piloted in the NW region and was well received by operators all over the region.  This session provides the operators with the tools they need to reduce energy costs within their system while maintaining or improving water quality. 

· In 1996, a video was produced jointly between DEP, and the Maryland Center for Environmental Training in regard to energy efficiency in wastewater treatment systems.  In the past year, this video was upgraded and digitized to a DVD format so it can be widely distributed. 

· A training session was held for DEP Central and Regional Office staff on energy efficiency in water/wastewater systems. This session was held in the State College area and followed a format similar to the operator training session known as "Flush Away High Energy Costs". This session will help regional staff to further spread the word in regard to energy efficiency. 

· A special conference on Total Nutrient Reduction was held in the Lancaster area last fall.  This sold out event provided operators and managers with tools needed to improve reduction of nutrients and increase efficiency.

· Assistance was provided to program staff involved in a pilot project with Montgomery County Community College to create a certificate program focusing on water and wastewater treatment.   Based on the input provided, the pilot program will be modified to include basics of SI with an emphasis on energy efficiency, as well as effective process control.
All treatments plants produce excess solids, often referred to as sludge or biosolids.  These excess solids have to be treated before ultimate disposal. There are two basic types of treatment for these solids, aerobic digestion and anaerobic digestion.  Anaerobic treatment tends to be more energy neutral or even produce energy as the methane produced through this process can be used as a fuel.  Unfortunately, this technology is not used in many instances in Pennsylvania due to past problems with the operation, mostly due to problems in handling the gases produced in the treatment process.  Technology in this arena has improved in recent years, making the management of these systems safer and more efficient.  PA DEP currently has a pilot project in the works that will use anaerobic treatment and, depending on the outcome of this project, expects that other facilities may consider this option moving forward.   
In the past fiscal year, we had several projects in this arena.  These projects are closely tied into the overall goal of SI.  In many cases, treatment systems have operated in a fashion set forth by previous generations where energy consumption was not a large concern.  Taking a moment and asking why we operate in this fashion can lead to significant opportunities for reduced energy costs and improved water quality.   By today's standard, any treatment facility that is required to nitrify should also consider denitrification, as it can lead to reduced operating costs, lower sludge production and improved water quality.  
Potential GHG Reductions:  Based on past program performance, treatment facilities visited by this program tend to treat around 1 to 2 million gallons of water per day.  By visiting 6 to 8 facilities, it is expected that we will reach facilities that when combined, treat the equivalent of 6 to 7 million gallons of water treated per day.  Calculations on savings are as follows:

· 6,000 KWH/Million gallons treated x 1.5 million gallon/day facility = 9,000 Kwh/day

· 9,000 KWH x 365 days = 3,285,000 kWH/yr or 3,285 mWH/yr

Savings at these facilities is estimated at 10%, so 

· 3,285 mWH/yr x .10 = 328.5 MWH savings per facility

Converting to CO2 emissions 

· 328.5 MWH x 1278.9 (conversion factor) = 420,120 lbs/yr

Conversion to tons

· 420,120/2000  = 210 tons/year 

· 210 x .907 (conversion factor) = 190.5 metric tons/yr per facility

By visiting 6 facilities per year we can save 1143 metric tons/year through this program or .001143 million metric tons of CO2e per year.
Economic Cost:
· Cost to DEP 

· Energy efficiency is an integral part of the OAPP, where the cost for implementing this strategy will be minimal.  Interest in this program is expected to increase as people start to realize two factors, the first being that energy prices are rising sharply and second factor is that rate caps expire in 2010.  DEP is starting to receive more requests.

· Cost to Commonwealth 

· The cost here would be to do nothing.  Rising energy prices will force utilities to raise prices.  The most efficient first step is to use energy wisely.

· The savings realized by energy efficient measures could easily be used to fund improved water quality.  In fact, in cases where a facility starts using denitrification for the beneficial uptake of NO3, there would be a recovery of 60% of the cost of nitrification and improved water quality at the same time.  Cost savings are certain, and the savings could escalate as energy costs continue to rise.  It is a goal for systems to be self-sustaining in the water/wastewater industry.  The single largest cost for a wastewater system is the cost of aeration.  Fine bubble aeration could reduce those costs by 50%. This money could be incorporated into sustainable infrastructure.

Implementation Steps:  None.   This program is already in existence. 
Potential Overlap:
· Most Electricity Sector Initiatives
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