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Desktop Evaluation for Corrosion Control Treatment Recommendation
Appendix
Constraints Worksheets for
Corrosion Control Treatment Alternatives
CONSTRAINTS WORKSHEETS FOR

CORROSION CONTROL TREATMENT ALTERNATIVES
Public water systems need to review all constraints limiting the availability of corrosion control treatment alternatives considered and address constraints which cause a treatment alternative to adversely impact other water treatment processes or to be ineffective for the water system.
This appendix contains worksheets with potential constraints for the treatment alternatives of pH/alkalinity adjustment, calcium adjustment and corrosion inhibitors.  Part A of each worksheet lists regulatory constraints, while Part B includes functional constraints which may cause a corrosion control treatment alternative to be undesirable or infeasible.
This information is used in completion of Part G “Corrosion Treatment Constraints” of the Desktop Evaluation for Corrosion Control Treatment Recommendation Form.

CONSTRAINTS WORKSHEET FOR
pH/ALKALINITY OR CALCIUM ADJUSTMENT TREATMENT ALTERNATIVES

	Adjusting pH/Alkalinity and/or calcium for corrosion control typically consists of increasing their levels to generate favorable conditions for lead and copper passivation or calcium carbonate precipitation.


	A. National Primary Drinking Water Regulations Constraints

	Rule
	Constraint

	Surface Water Treatment Rule
	Reduces inactivation effectiveness of free chlorine if pH adjusted before disinfection.*
Potential for interference with dissolved ozone measurements.

May increase turbidity from post-filtration precipitation of lime, aluminum, iron or manganese.

	Groundwater Disinfection
	Reduces inactivation effectiveness of free chlorine if pH adjusted before disinfection.*
Potential for interference with dissolved ozone measurements.

	Disinfection Byproducts
	Higher THM concentrations from chlorination if pH adjusted before disinfection.*
Reduced effectiveness of some coagulants for precursor removal if pH adjusted before coagulation.*

	Coliform Rule
	Potential for higher total plate counts, confluent growth, or presence of total coliforms when chlorination is practiced.

	Radionuclides
	In-plant adjustments may affect removal of radioactive particles if precipitation techniques are used for coagulation or softening.
Removal of radionuclides during softening may be linked to the degree of softening.  Modifying softening practices to achieve corrosion control could interfere with removals.



*Unless operating restraints dictate otherwise, the optimum location for pH adjustment is after disinfection and near entrance to the distribution system.  If quicklime is used to adjust pH, for example, it needs to be added prior to filtration so inert material does not accumulate in the clearwell or enter the distribution system.
CONSTRAINTS WORKSHEET FOR

pH/ALKALINITY OR CALCIUM ADJUSTMENT TREATMENT ALTERNATIVES

	B.  Functional Constraints

	Increased potential for post-filter precipitation may give undesirable levels of aluminum, iron or manganese.
Process optimization is essential.  Additional controls, chemical feed equipment and operator attention may be required.
Multiple entry points will require pH/Alkalinity adjustment at each entry location.  Differing water qualities from multiple sources will require adjusting chemical doses to match the source.
The use of sodium-based chemicals for alkalinity or pH adjustments should be evaluated with regard to the total sodium levels acceptable in the finished water.

Users with specific water quality needs, such as health care facilities, should be advised of any changes in treatment.
Excessive calcium carbonate precipitation may produce “white water” problems in portions of the distribution system.

It may be difficult to produce an acceptable coating of calcium carbonate on interior piping for large distribution systems.  High CCPP levels may eventually lead to reduced hydraulic capacities in transmission lines near the treatment facility while low CCPP values may not provide adequate corrosion protection in the extremities of the distribution system.


CONSTRAINT WORKSHEET FOR
INHIBITOR TREATMENT ALTERNATIVES

	Corrosion inhibitors can cause passivation of lead and copper by the interaction of the inhibitor and metal components of the piping system.


	A. National Primary Drinking Water Regulations Constraints

	Rule
	Constraint

	Surface Water Treatment Rule
	The application of phosphate-based inhibitors to systems with existing corrosion byproducts can result in the depletion of disinfectant residuals within the distribution system.  Additionally, under certain conditions phosphate-based inhibitors may stimulate biofilms in the distribution system.

	Groundwater Disinfection
	Same as above.

	Disinfection Byproducts
	No apparent effects.

	Coliform Rule
	If corrosion byproducts are released after the application of inhibitors, coliforms may be detected more frequently and confluent growth is more likely.

	Radionuclides
	No apparent effects.


	B.   Functional Constraints

	Potential post-filtration precipitation of aluminum.

Consumer complaints regarding red water, dirty water, color, and sediment may result from the action of the inhibitor or existing corrosion byproducts within the distribution system.
Multiple entry points will require multiple chemical feed systems.

The use of sodium-based inhibitors should be evaluated with regard to the total sodium levels acceptable in finished water.
The use of zinc orthophosphate may present problems for wastewater facilities with zinc or phosphorus limits in their NPDES permits.

Users with specific water quality needs, such as health care facilities, should be advised of any treatment changes.
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