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Illinois
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(217) 782-3397
Optimal Corrosion Control Treatment (OCCT) Evaluation of Treatment Alternatives
Instructions
Introduction
Public Water Supply Systems (systems) serving a population of less than 50,000 are required to submit an Optimal Corrosion Control Treatment (OCCT) Recommendation to Illinois EPA if there is an action level exceedance for lead or copper in their distribution system.
Illinois EPA is using the guidance document developed by USEPA to assist public water  supply systems and State Agencies in the selection and review of OCCT recommendations. USEPA’s guidance document is titled:
USEPA Guidance Document Optimal Corrosion Control Treatment (OCCT) Evaluation Technical Recommendations for Primacy Agencies and Public Water Supplies dated March 2016 (EPA 816-B-16-003).
This document is available on the following USEPA web page:
             www.epa.gov/dwreginfo/optimal-corrosion-control-treatment-evaluation-technical-recommendations
Purpose
The purpose of this IEPA document is to assist systems in demonstrating that they have  followed the USEPA guidance when they are required to recommend an OCCT.
The process of selecting an OCCT that is described in Section 3 of the USEPA guidance follows these steps:
Step 1: Summarize existing PWS information and water quality dataStep 2: Evaluate the potential for ScalingStep 3: Use the flowcharts to determine a recommended OCCTStep 4: Identify possible limitations for the proposed OCCTStep 5: Evaluate the feasibility and cost for the proposed OCCTNote: The timelines for selecting and implementing an OCCT is provided in Exhibit 4.1 of USEPA’s guidance document.
Information Required for an OCCT Recommendation
Provide the following when submitting an OCCT Recommendation:
A properly completed Form 141-C,  andThe information described below.The following information needs to be provided in the tables and available space provided at the end of these instructions. Some information will need to be provided as an attachment. It is recommended that the applicant obtain an electronic copy of this document, save it electronically, and type the required information in the appropriate locations.
Step 1: Summary of water quality data and other PWS information(Section 3.2.1)
1.1 General Information: Provide the indicated general information about the public water supply in the table provided.
1.2 Description of Water Treatment System & Distribution:
1.2.1 Flowchart of Water System / Treatment: Attach a flowchart or schematic of the water system that shows the entry points, treatment and storage involved. Identify any additional / optional treatment that is performed within the distribution system.
1.2.2 Chemicals Used: Identify the chemicals used and their feed rates in the table.
1.2.3 Change in Treatment: Identify any chemical or physical changes in the treatment for system (e.g. chemicals used, physical treatment methods, etc.) that occurred 3 years prior to the date of the ALE to the present.
1.2.4 Change in Sampling Plan: Identify any change in the lead / copper sampling plan that occurred 3 years prior to the date of the ALE to the present.
1.3 Water Quality Data: Provide water quality data for the finished/treated water from each source (entry point) in the table provided. Use the analytical data from the most recent sampling events. If available, provide data from multiple sampling events and use the average values in subsequent steps. If there are multiple sources, create a new table for each source (entry point) in the system. Identify if the source is surface water or groundwater. Attach a copy of the laboratory reports used to complete the table.
1.4 Water Quality & Physical Factors: Using the information in Chapter 2 of USEPA’s OCCT Guidance Document, identify the water quality factors and physical factors that may be contributing to the lead and/or copper release.
Step 2: Evaluate Potential for Scaling(Section 3.2.2)
Evaluate the potential for scaling (precipitation of calcium carbonate) using the water quality data collected in Step 1 above for the finished water from each source. Use the averaged values of pH, alkalinity and calcium from Step 1 above.
2.1 Saturation pH & Potential for Scaling: Determine the Saturation pH for calcium carbonate in the system and potential for calcium carbonate precipitation (scaling). This information is used to better understand how adjusting the pH of the system as part of the OCCT could influence the formation of calcium carbonate scale in the pipes.
Perform the following steps using Appendix B and Exhibit 3.2 in the USEPA Guidance Document and provide the information in the table.
2.1.1 DIC: Use the alkalinity and pH of each source water to enter the table in Appendix B and determine (approximate) the dissolved inorganic carbon (DIC mg/l carbon).
2.1.2 Calcium: Use the average calcium concentration (mg/l) for each source in the finished water. If this is unknown, but total hardness is; the calcium concentration can be estimated by dividing the finished water hardness by 2.5.
2.1.3 Saturation pH Curve: On Exhibit 3.2 find the intersection of DIC on the x-axis(mg C/l) and calcium on y-axis (mg Ca/l). Find the pH curve closest to the intersection. This is the saturation pH for the system.
2.1.4 Indicate if potential for scaling is high or low: Compare the system pH to saturation pH. A system pH below the saturation pH indicates a low potential for precipitating calcium carbonate.
Step 3: Select One or More Treatment Options(Section 3.2.3)
3.1 Identify the Appropriate Flowchart for Preliminary OCCT Selection: Use the information developed in Steps 1 & 2 above, apply it to Exhibit 3.3 in the USEPA Guidance Document, and to determine which flowchart (1a – 3b) in the OCCT Guidance to use. Provide the information in the table.
3.2 Identify the Recommended OCCT: Use the recommended flowchart and the estimated DIC for the system to identify the recommended optimal corrosion control treatment (OCCT) option. Identify the recommended OCCT in the space provided.
Step 4: Identifying Possible Limitations for Treatment Options(Section 3.2.4)
Once the treatment option(s) is/are selected from the flowcharts, the information in Section 3.2.4 of the USEPA Guidance Document should be reviewed to identify any possible treatment limitations to the recommended OCCT due to:
The Adjustment of pH / Alkalinity / DIC; or the Addition of SilicatePhosphate-Based Corrosion InhibitorsNote: Additional information on setting water quality parameters and dose for the treatment options is provided in Section 3.3 of the OCCT Guidance.
4.1 Possible Limitations of pH / Alkalinity / DIC Adjustment: Indicate if any of the following apply and how they are addressed if applicable. Provide this information in the space provided below.
4.1.1 Optimizing pH for other purposes: Treatment processes such as coagulation and disinfection have different target pH ranges. Adjusting any of these parameters needs to be considered in light of these other process objectives. (Refer to Section 3.2.4.)
In this situation, the recommended treatment option needs to address:
The proper location for the addition of a pH / alkalinity adjustment chemical.The impact a pH / alkalinity will have on disinfection residual in the system.The formation of disinfection byproducts (DBPs) such as TTHM and HAA5.4.1.2 Calcium Carbonate Precipitation: If the finished water has high hardness (specifically, the calcium portion of hardness), raising the pH and DIC may cause calcium carbonate to precipitate in the distribution system.
In this situation, the recommended treatment option can take one of the following approaches:
Choose a different OCCT method such as using a phosphate-based corrosion inhibitor,Remove DIC with ion exchange or membrane filtration, orAdd softening to remove calcium.4.1.3 Oxidation of Iron and Manganese: Oxidized forms of iron and magnesium can result in black/red water complaints. Dissolved oxygen and oxidants like chlorine may oxidize iron and magnesium, and increasing the pH can increase the rate of oxidation. Sequestering agents such as polyphosphates may reduce black/red water complaints, but may also cause increases in lead and copper levels measured atthe tap.
If the system is treating for iron and manganese; it needs to indicate how it will continue to do so while also treating for lead/copper.
Note: Blended polyphosphates (mixture of poly & ortho phosphates) should be used with caution. Refer to Section 3.3 for more information.
4.2 Possible Limitations of Phosphate-Based Corrosion Inhibitors: Indicate if any of the following apply and how they are addressed if applicable.
4.2.1 Reactions with Aluminum: Aluminum can occur in the distribution system as an impurity in lime, or when the system uses alum for coagulation. Aluminum can interfere with orthophosphate effectiveness by forming aluminum phosphate precipitate.
The system needs to indicate if aluminum is present in the finished water. If it is, and it proposes to use orthophosphate, the system needs to indicate how it will address this issue.
4.2.2 Impacts on Wastewater Treatment: Studies have shown that adding phosphate-based corrosion inhibitors can increase the phosphorus loading to the waste water treatment plant (WWTP) by 10 to 35 percent. Use of a zinc orthophosphate can increase the zinc load to the WWTP. Zinc can inhibit biological waste water treatment processes, particularly nitrification and denitrification.
Systems recommending the addition of a phosphate or zinc orthophosphate based corrosion inhibitor should also indicate that they have discussed this with their WWTP to estimate the additional amount of phosphorus, and/or zinc load to the WWTP, and assess if the additional loading could cause the plant to exceed permit limits or cause other operational problems.
Step 5: Technical Recommendations for Evaluating Feasibility and Cost (Section 3.2.5)
The PWS should consider operability, reliability, system configuration, and other site-specific factors when evaluating OCCT alternatives. Where more than one option can meet the OCCT definition of the rule, systems may want to consider cost of each option.
5.1 Feasibility and Cost: Provide discussion of the feasibility and cost of the selected OCCT.
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System
Engineer (Optional)
Form 141-C: Optimal Corrosion Control Treatment Recommendation
Attach a copy of the properly completed Form 141-C.
Step 1: Summary of Water Quality Data and Other PWS Information
1.1 General PWS Information
Water Source:
Is water purchased?:
If yes, enter the name and ID number below.
ALE for:
Does the system have lead service lines?:
1.2 Description of Water Treatment System
1.2.1 Flowchart of Water System / Treatment
Attach a flowchart or schematic of the water system.
1.2.2 Chemicals Used
Identify the chemicals used and their feed rates.
Chemical
Feed Rate (mg/l)
1.2.3 Change in Treatment
Has there been a chemical or physical change in the treatment system 
within 3 years prior to the date of the ALE to the present?
1.2.4 Change in Sampling Plan
Has there been a change in the in the lead/copper sampling plan that
occurred within 3 years prior to the date of the ALE to the present?
1.3 Water Quality Data
Provide water quality data for the finished/treated water from each source.
Water Quality Data - Entry Point
Date
Parameters
Results (mg/l)
Results (mg/l)
Results (mg/l)
Results (mg/l)
Average
pH
Alkalinity(Total as CaCO3)
Hardness(Total as CaCO3)
Calcium
Chloride
Sulfate
Aluminum
Iron
Manganese
TDS
Conductivity
Temperature
Total Chlorine
Free Chlorine
Orthophosphate
1.4 Water Quality & Physical Factors
Step 2: Evaluate Potential for Scaling
Saturation pH & Potential for Scaling  
Parameter
Value
Alkalinity
System pH
DIC
Calcium
Saturation pH
Potential for Scaling
Step 3: Technical Recommendations for Selecting One or More Treatment Options
3.1 Identify the Appropriate Flowchart for Preliminary OCCT Selection
Is iron or manganese present in finished water?
The OCCT is designed to treat:
3.2 Identify the Recommended OCCT
Step 4: Identifying Possible Limitations for Treatment Options
4.1 Possible Limitations of pH / Alkalinity / DIC Adjustment
Indicate if any of the following are applicable. If they are, describe how they are addressed relative to the Recommended OCCT.
4.1.1 Optimizing pH for Other Purposes
4.1.2 Calcium Carbonate Precipitation
4.1.3 Oxidation of Iron and Manganese
4.2 Possible Limitations of Phosphate-Based Corrosion Inhibitors
Indicate if any of the following are applicable. If they are, describe how they are addressed relative to the Recommended OCCT.
4.2.1 Reactions with Aluminum
4.2.2 Impacts on Wastewater Treatment
Step 5: Evaluation of Feasibility and Cost
5.1 Feasibility and Cost
Signature of Owner, Official Custodian, or Authorized Agent
Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the Illinois EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 ILCS 5/44(h))
Illinois EPA Bureau of Water
Wally Hartshorn
1/23/2019
1/29/2019
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