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Background
High phosphorus concentrations in waters of the state support the growth of algae and aquatic plants, which provide food and habitat for fish, shellfish and smaller organisms that live in water. But when too much phosphorus enters the environment, water may become polluted by excessive algae growth. Nutrient pollution is a major water quality problem in Ohio as significant increases in algae growth have recently occurred throughout the state due to excessive phosphorus concentrations. Excessive algae harms water quality, food resources and habitats, and decreases the oxygen that fish and other aquatic life need to survive. Large growths of algae, also known as algal blooms, can severely reduce or eliminate oxygen in the water, leading to illnesses in fish and the death of large numbers of fish. Some algal blooms are harmful to humans because they produce elevated toxins and bacterial growth that can make people sick if they come into contact with polluted water, consume tainted fish or shellfish, or drink contaminated water.
While efforts to control nutrient enrichment over the past 30 years have yielded some positive results, current evidence shows the need to develop new solutions and improve the effectiveness and efficiency of existing strategies to reduce nutrients in our waterways. Senate Bill 1 was signed into law by the governor on April 2, 2015 and includes a requirement for permittees to submit a technical and financial capability study evaluating the ability of their existing treatment facilities to reduce total phosphorus to 1 mg/L or lower. This bill has been adopted in the Ohio Revised Code (ORC) and can be found at the following link: http://codes.ohio.gov/orc/6111.03 or within the Appendix at the end of this document. The study is required of POTWs with a design flow of 1.0 million gallons per day (MGD) or more or otherwise designated as a major, and do not currently have a phosphorus effluent limit and must be submitted by December 1, 2017.
Explanation of Form
Ohio EPA has developed a form that affected permittees may complete which fulfills obligations set forth in ORC Section 6111.03 that require a study of the technical and financial capability of the existing treatment works to reduce the final effluent discharge of phosphorus to one milligram per liter using possible source reduction measures, operational procedures, and unit process configurations, herein referred to as the ‘study’. The form will assist the Agency in gathering available information about which source reduction measures, operational procedures, and unit process configurations have been attempted in the past, and the potential costs associated with reducing phosphorus discharge levels to 1 mg/L. This meets the requirements of ORC Section 6111.03 and provides the Agency with a broader picture of what transpires at affected NPDES permitted facilities.  It will also give the Agency and the legislature a better understanding of what types of associated costs and investments may be required to improve nutrient management. 
What You Will Need to Complete this Form:
· Average monthly total phosphorus concentrations of the effluent and influent (if available) from the previous 12 months
· Determination of whether you believe your facility is currently capable of continually discharging at or below a final effluent discharge concentration of phosphorus to one milligram per liter
· Known processes that are currently implemented or have been previously implemented to reduce total phosphorus concentrations
· Possible changes to your facility/operations that would be required to continually discharge at or below a final effluent phosphorus concentration of one milligram per liter
· Reasonable estimate of costs associated with these changes
Instructions to Complete the Form
Section I:
Insert the name of your facility, permit number of your current permit (even if the permit has expired), and final effluent discharge outfall number (typically 001) as it reads in your eDMR reports. Under “Type of Treatment”, select the most appropriate choice. If your facility does not use activated sludge, a trickling filter, or a lagoon system, mark “Other” and further describe the treatment technologies implemented in Sections III or IV of the form, as appropriate.
Section II:
The first item asks for information related to the influent phosphorus concentration at your facility. From the drop down list, select the appropriate influent sampling response. “Monitored as Required by Permit” should only be selected if your NPDES permit includes influent monitoring requirements for total phosphorus (typically outfall 601). “Monitoring for Process Control” should be selected if the permittee tests influent total phosphorus for process control and may not report this information to the Agency. “Not Monitored but Known Estimate” should be selected if a reasonable estimate can be made based on past data or other relevant information. “Unknown” should be marked only if the other three options listed above are unsuitable choices.
In the “Average Monthly Concentration of Total Phosphorus” table, first mark the previous twelve months in the left column. With each subsequent entry, choose the next appropriate month so that the twelve months selected total the most recent complete year. For example, if you wish to submit this form in March, 2017, select “March 2016” for the first cell under “Month.” Continue to fill the below cells so that each month from March 2016 through February 2017 is marked in chronological order.
Once the appropriate months have been selected in the left column, submit the associated influent and effluent information in the middle and right columns. Submit one value per cell. Unless you marked “Unknown,” include the average monthly influent concentration for total phosphorus. If multiple samples have been taken in that month, calculate and submit the average of the collected samples for each month. Include the average monthly effluent concentration for total phosphorus based on eDMR values. 
Once the monthly total phosphorus concentrations have been entered, the form asks whether the permittee believes that it is currently able to discharge total phosphorus at or below a one milligram per liter monthly average concentration without any additional changes to treatment processes. Mark “Yes” or “No” depending on your evaluation of the effluent data. 



Section III:
Section III should only be completed if you believe that your facility, in its current state, can continually discharge effluent with a monthly average total phosphorus concentration equal to or below one milligram per liter. In the space provided, include a summary of source reduction measures, operational procedures [including biological phosphorus removal], and unit process configurations that have previously been performed and contribute to decreased total phosphorus discharges. All methodologies employed that you believe reduce total phosphorus in the discharge should be included in this section. 
Once this section is completed, continue to section VI.
Section IV:
Section IV should only be completed if you believe that your facility is incapable of continually discharging effluent with a monthly average total phosphorus concentration equal to or below one milligram per liter without completing source reduction measures, operational procedures and/or unit process configurations. Section IV includes several items. This section summarizes options for reducing the monthly average total phosphorus concentration equal to or below one milligram per liter.
Questions in Section IV.A. though IV.D. should be answered to the best of your knowledge. Questions include three items - whether you have evaluated a specific phosphorus reduction measure, if you have evaluated the measure was it deemed potentially feasible, and were any of the measures implemented.
Measures as part of the study to reduce phosphorus include source reduction, operational changes, and unit process configuration changes. Unit process configuration changes could include small adaptations to the physical layout of the treatment process, or additional treatment processes. Since additional treatment could require more resources than other unit process configuration changes, the two methods have been listed separately in the form. Note that you may include any combination of these strategies as part of the study. An explanation of what each method is and examples are included below: 
Source Reduction - Reducing influent concentrations of total phosphorus. This could include evaluating industrial sources and determining if industrial users may be able to reduce phosphorus in their discharges to the POTW. Examples of potential reductions include: non-phosphorus based additives may replace those that use phosphorus, creating nutrient awareness programs for areas that connect to the sewer system, and best management practices that could be put in place from any discharger that contributes phosphorus loadings to the plant influent. Imposing phosphorus limits in pretreatment permits would be another source reduction measure.
Operational Changes -  Altering conventional treatment methods to increase removal of phosphorus. This could include changes to aeration procedures allowing for the creation of anaerobic zones, changes in septage receiving procedures, change in the collection or distribution of return sludge in the waste stream process in an attempt to reduce nutrients in the plant effluent, and any other changes to process flow.
Unit Process Configuration Changes - Physical adaptations to the treatment system to increase treatment of phosphorus. This could include retrofitting existing tanks to create anaerobic zones; modifications to gravity thickeners, sludge fermenters, or baffles; or any other changes to the system that increase treatment of phosphorus.
Additional Treatment - Installation of new treatment technologies that are specifically designed to treat phosphorus. This could include a chemical dosing mechanism that adds alum, ferric, or any other phosphorus-treating additive or installation of a new biological phosphorus removal treatment process. This study is not meant to require that additional treatment be considered. Ohio EPA is attempting to gather any information that may already be available from those POTWs that have possibly considered additional treatment. 
After the questions in Section IV.A though IV.D have been answered, Section IV.E should be completed. Here, include a brief summary detailing which measures (including source reduction, operational changes, unit process configuration changes, additional treatment, or any other measure) could be put into place to reduce the average monthly effluent total phosphorus concentration equal to or below one milligram per liter. Specific measures should be identified. For example, simply submitting “operational changes” is too broad. Instead, identification of specific measures such as “aeration header removal to create anaerobic zones for phosphorus removal” should be identified. Multiple measures may be included. 
Note that answers to the questions in Section IV.A though IV.D should be in agreement with the summary submitted in Section IV.E.
Section V:
Section V should only be completed if you believe that your facility is incapable of continually discharging effluent with a monthly average total phosphorus concentration equal to or below one milligram per liter without completing source reduction measures, operational procedures and/or unit process configuration changes and after Section IV has been completed. In this section, provide the economic information related to the phosphorus reduction measures summarized in Section IV of the form.
 If the addition of a chemical feed treatment system has been identified as a feasible means to reduce phosphorus in the effluent as part of the evaluations in Part IV, you should check “Yes” and continue to Section V.A. If chemical feed was not identified as a feasible means to reduce phosphorus, you should check “No”, skip Section V.A. and move on to Section V.B.
Section V.A. asks for a reasonable estimate of capital and operations and maintenance (O&M) costs related to chemical feed installation. Individual costs for the tank, pump, piping and dosing mechanism, and any other capital costs should be first captured individually, and then summed in the “Total Associated Capital Costs” cell. These reasonable estimates should include the costs for purchasing equipment and materials as well as installation and construction. O&M should be completed the same way - with chemical, labor, electrical, and other costs submitted individually and summed in the “Monthly Associated O&M Costs” cell. Note that the O&M costs should be based on 30-day monthly costs. A reasonable estimate of costs should be based upon available or readily obtainable information and should not require the services of a professional engineer.
Section V.B. should include any costs associated with a method to reduce total phosphorus to a monthly average concentration of 1.0 mg/L or lower summarized in Section IV, other than installation of a chemical treatment system. Complete the requested information including capital and monthly O&M costs estimated for each method identified as feasible in Section IV. Explanation of how these costs were figured should be included in the “Reasoning” column. For example, a previously abandoned tank is planned to be retrofitted into an anaerobic tank and included in the system. You would choose “Addition of Anaerobic Tank” from the dropdown under “Phosphorus Reduction Method.” Then report the sum of capital costs (costs associated with new piping, additional pump, etc.) and the sum of monthly O&M costs (electrical costs associated with the additional pump, labor, etc.). If more than four methods have been identified in Section IV and/or you run out of room in Section V, submit additional information as an addendum to the form. If the installation of a chemical feed treatment system was identified as the only feasible method, this section should be left blank. 
Section VI:
Sign and date the form. The signatory shall be the operator of record or individual that signs the NPDES permit renewal application and understands the responsibility of signing the document and consequences of falsifying information.
Informational Resources for Nutrient Reduction via Operational Changes/Plant Optimization
The following websites are a good source of information on possible changes that could be made at individual facilities across the state. The Agency does not endorse any external website that is not written and maintained by Ohio EPA.
Further Background:
Gulf of Mexico Hypoxia: http://water.epa.gov/type/watersheds/named/msbasin/upload/hypoxia_annual_federal_strategy_508.pdf
Lake Erie Algal Blooms: http://www.epa.state.oh.us/portals/35/lakeerie/ptaskforce/LakeErieBackground.pdf
Ohio EPA Nutrient Reduction Strategy Home Page: http://www.epa.state.oh.us/dsw/wqs/NutrientReduction.aspx
Ohio EPA Nutrient Reduction Strategy Document: http://www.epa.state.oh.us/Portals/35/wqs/ONRS_final_jun13.pdf

Additional Resources:
USEPA: Municipal Nutrient Removal Technologies Reference Document:
http://nepis.epa.gov

USEPA: Nutrient Removal Cost Estimates:
http://epa.ohio.gov/Portals/35/wqs/nutrient_tag/OhioTSDNutrientRemovalCostEstimate_05_06_13.pdf 

The Water Planet Company-Nutrient Reduction via Operation Procedures Library: http://www.cleanwaterops.com/wastewater-science/
Minnesota Pollution Control Agency – Optimization for Phosphorus Removal
http://www.pca.state.mn.us/index.php/view-document.html?gid=7094

Minnesota Pollution Control Agency – Phosphorus Treatment and Removal Technologies
http://www.pca.state.mn.us/index.php/view-document.html?gid=7095

Contact Information
For questions about the individual form and how to complete it, or other related NPDES questions please contact Walter Ariss at (614)644-3075, or walter.ariss@epa.ohio.gov
For questions about plant performance and implementation of specific operational procedures please contact Jon VanDommelen at (614)644-2001, or jon.vandommelen@epa.ohio.gov

Appendix - Excerpt from ORC 6111.03(U)

”… not later than December 1, 2017, a publicly owned treatment works with a design flow of one million gallons per day or more that, on July 3, 2015, is not subject to a phosphorus limit shall complete and submit to the director a study that evaluates the technical and financial capability of the existing treatment facility to reduce the final effluent discharge of phosphorus to one milligram per liter using possible source reduction measures, operational procedures, and unit process configurations.”

