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Pretreatment Program pH
Requirements for Industrial Users

This fact sheet summarizes the federal requirements for controlling pH levels to prevent corrosive discharges
to publicly owned treatment works (POTWs) from industrial users. It also discusses pH limits in industrial user
permits, pH monitoring and reporting requirements, pH compliance determination, and enforcement
responses.

Background
What is pH?

pH is the measurement of the acidity or alkalinity of a solution. A solution’s pH is the negative logarithm of the
concentration of hydrogen ions in the solution. The pH scale ranges from 0 to 14.0 standard units with O
representing the most acidic and 14.0 representing the most alkaline (or basic) solutions. Neutral solutions
(e.g., pure water) have a pH of 7.0. The acidity or alkalinity of a solution increases or decreases tenfold with
each whole unit change on the pH scale because the scale is logarithmic. For example, a solution with a pH of
5.0 is ten times more acidic than one with a pH of 6.0. For more information on pH, refer to the following
diagram and EPA’s pH webpage.
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https://www.epa.gov/caddis-vol2/ph

Why regulate pH levels in industrial user discharges?

Both low and high levels of pH can cause corrosion of a wastewater collection and transmission system that
can lead to system failure. Wastewaters outside of a neutral pH can corrode metal, concrete, and collection
system components. In addition, extremely low pH can cause toxic gases to form in the collection system
which may threaten health and safety. To address these risks of interference with a POTW, the general
prohibitions in the federal pretreatment regulations (40 CFR § 403.5(b)(2)) prohibit corrosive discharges to
POTWs. State or local pH limits can be more stringent than an available federal limitation in order to best
protect the POTW assets and its workers. EPA recommends that such state or local limits be adopted in
corresponding Rules and Regulations and that they have defensible justifications.

Industrial User Requirements for Control of pH
What are the federal pretreatment requirements for pH in industrial user discharges?

Federal pretreatment regulations prohibit the discharge of “‘pollutants which will cause corrosive structural
damage to the POTW, but in no case discharges with pH lower than 5.0, unless the works is specifically
designed to accommodate such discharges” (40 CFR § 403.5(b)(2)).
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Are industrial users ever allowed excursions below pH 5.0?

Except as noted below, excursions below a pH of 5.0 are prohibited by 40 CFR § 403.5(b)(2). All excursions
must be reported by the industrial user, and the Control Authority must initiate enforcement responses for
such excursions (see 40 CFR §§ 403.8(f)(1)(vi) and 403.8(f)(2)(vii)). Additionally, if a waste having a pH of 2.0 or
less is hauled or otherwise discharged to a POTW, then the industrial user is required to report discharge of a
hazardous waste (see 40 CFR § 403.12(p) and state/local regulations, and Hazardous Waste as it Relates to pH
and the Pretreatment Program section below).

If a POTW is specifically designed to withstand low-pH industrial discharges (i.e., the POTW assets are “acid
tolerant”), and the Approval Authority has authorized a pH limit below 5.0 for the POTW, then a POTW may
choose to accept such discharges from users within the authorized limitations. EPA has advised how a POTW
may determine and document to the Approval Authority that its construction is acid tolerant.!

Is there a maximum pH allowed to a POTW in the federal pretreatment regulations?

There is no prohibited upper threshold for pH in the federal pretreatment regulations; however, categorical
users may have standards established by EPA, and most Control Authorities seek to establish and apply an
upper local limit for pH that is between 10 and 11.5. In all cases, if a waste with a pH of 12.5 or higher is
hauled or otherwise discharged to a POTW, then it is classified as a hazardous waste under 40 CFR §

1Federal Register, Volume 64, page 39566, July 22, 1999. Streamlining the General Pretreatment Regulations for Existing and New
Sources of Pollution.
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261.22(a)(1). Additional reporting requirements and liability for both the industrial user and POTW apply (see
Hazardous Waste as it Relates to pH and the Pretreatment Program section below).

What reference(s) should be cited in fact sheets explaining the specific prohibition of pH?

Fact sheets for industrial user permits or other control mechanisms should reference the lower pH prohibition
of 5.0 at 40 CFR § 403.5(b)(2) and the basis of any upper pH local limitation. If the pretreatment Control
Authority imposes a minimum pH local limit that is different from the federal prohibition, then the basis for
that limit needs to be included in the local limits documentation for that POTW, including citation of the
applicable state procedures, or local regulations authorized by the Approval Authority, that allows the limit.

Can pH limits be established as “monthly average” limits?

No. Control Authorities cannot establish pH limits as monthly average values or ranges. Because pH is
expressed on a logarithmic scale, it cannot be averaged; therefore, pH effluent limitations are always applied
as instantaneous limits.

pH Monitoring and Reporting

At what frequency must industrial users report pH monitoring?

Significant Industrial Users (SIUs) must report all data from self-monitoring (including continuous and non-
continuous pH monitoring) a minimum of twice per year as specified in 40 CFR §
403.12(e) and (h), unless required more frequently in an industrial user discharge
permit or other control mechanism. To report continuous pH monitoring, many
Control Authorities require a summary of daily high and low pH results as part of
the self-monitoring report.

Can composite samples be collected for pH?

No. As specified in 40 CFR § 403.12(g)(3), grab samples must be used for pH
monitoring for compliance purposes. Continuous monitoring for pH also satisfies
this requirement because continuous monitoring meters record individual
instantaneous readings.

What is EPA’s analytical method for pH monitoring by grab sample?

EPA Method 150.1 is approved for pH monitoring by individual grab sample (non-continuous). The pH grab
sample must be analyzed within 15 minutes (40 CFR Part 136, Table II). Industrial users and Control
Authorities, or their contractors, that collect samples must document compliance with this method. Often that
is done by ensuring both the collection time and the analysis time of the sample are recorded on the chain-of-
custody record.

What is EPA’s analytical method for continuous monitoring by pH meter?

EPA Method 150.2 is approved for continuous monitoring of industrial wastewaters.

What are appropriate recording intervals for continuous pH monitoring?
EPA has not established required continuous pH monitoring recording intervals. Control Authorities should
establish intervals that provide data that are representative of discharge conditions.

How must industrial users report continuous pH monitoring results?

40 CFR Part 403 does not specify reporting requirements with respect to volume of data or range of results.
Control Authorities can specify in discharge permits whether recording charts or data summaries are sufficient
documentation. However, if an industrial user subject to the pretreatment program reporting requirements
monitors any regulated pollutant at the appropriate sampling location more frequently than required by the
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Control Authority, using the prescribed procedures, all results of this monitoring must be included in the
periodic report per 40 CFR § 403.12(g)(6).

How should industrial users report that they were out of pH range several times in a day if
they have a continuous monitoring system?

Each pH excursion must be reported to the Control Authority to determine the appropriate enforcement
response, just as with any other exceedance of a permit limit. Industrial users must notify the Control
Authority within 24 hours of becoming aware of the violation, as required in 40 CFR § 403.12(g)(2). To ensure
that an industrial user can observe, mitigate, and notify the POTW of a pH exceedance, EPA recommends the
Control Authority’s permit or other control mechanism require the facility to install and maintain a continuous
pH monitoring alarm. The alarm will notify industrial user personnel of pH readings approaching limitations to
improve the mitigation response to the exceedance and expedite state and local notifications. EPA recognizes
that the Control Authority's appropriate response to an exceedance (including no further action, a phone call,
or a notification letter) may vary with the terms of its Enforcement Response Plan authorized by the Approval
Authority.

pH Compliance Determination

May Control Authorities apply 40 CFR § 401.17 to determine compliance of industrial users
using continuous pH monitors?

No. Unless the POTW is acid tolerant, as described previously, any pH excursions (including instantaneous
excursions of any duration) under the 5.0 prohibition are pretreatment standard violations (40 CFR §
403.5(b)(2)). The 40 CFR § 401.17 regulations are applicable only to direct dischargers that continuously
measure the pH of wastewater under the National Pollutant Discharge Elimination System (NPDES) permit
program and not to indirect discharges to POTWs regulated under the Part 403 pretreatment program.

For industries that have, or may have, direct discharges to waters of the United States, 40 CFR § 401.17
establishes NPDES requirements to maintain the pH of wastewater between 6.0 and 9.0 as set forth in the
applicable effluent limitations guidelines. That required range must be maintained and must not be exceeded
for more than 7 hours and 26 minutes in any calendar month, with no individual excursion exceeding 60
minutes. An excursion is defined for purposes of 40 CFR § 401.17 as an unintentional and temporary incident
in which the pH value of discharge wastewater exceeds the range set forth in the applicable effluent
limitations guidelines.

What is Significant Noncompliance (SNC) for pH for industrial users?

As previously discussed, any discharge of wastewater below pH 5.0 from an industrial user is prohibited, and a
federal violation, regardless of the volume and duration. Significant noncompliance (SNC) is an expression of
the frequency, duration, magnitude, and effect of that violation. Identifying a violation or series of violations
as being SNC is not itself an enforcement response, but a characterization of the violation’s status. EPA
expects that a user qualifying for pretreatment SNC will result in public notification and elevated enforcement
pursuant to the Control Authority’s authorized Enforcement Response Plan. The federal criteria qualifying an
industrial user for pretreatment SNC are specified in 40 CFR § 403.8(f)(2)(viii)(A) — (H). Three of those criteria
warrant more detailed discussion with respect to pH:




B  Chronic violations (40 CFR § 403.8(f)(2)(viii)(A)): SNC resulting from chronic violations occurs when 66
percent or more of all the pH measurements taken during a 6-month period are lower than 5.0 or outside
the range of any applicable categorical or local limits.

®m Technical Review Criteria (TRC) violations (40 CFR § 403.8(f)(2)(viii)(B)): The regulation specifically
excludes pH from the TRC. Because the pH scale is logarithmic it would be incorrect to calculate a
percentage over or under a particular pH limit for use in a TRC evaluation; therefore, the TRC does not
apply when determining SNC for pH.

B Violations that adversely affect the pretreatment program (40 § CFR 403.8(f)(2)(viii)(H)): POTWs may use
this criterion to identify specific violations or types of violations of the pH limit that are considered SNC
because they adversely affect the operation and maintenance of the POTW’s pretreatment program.

How is chronic SNC determined for continuous pH monitoring?

Currently, EPA does not provide official guidance on implementing the chronic SNC criterion with respect to
continuous pH monitoring. Some Control Authorities have applied the example methods below to identify SNC
for pH violations for industrial users with continuous pH monitoring.

Days of violation: Some Control Authorities define violation day differently when pH is continuously
monitored and calculate chronic SNC using the number of violation days out of the total number of days
monitored. For example: “The pH of the discharge is below 5.0 or outside the range of any applicable
categorical or local limits during 66 percent of calendar days in a 6-month period. Assuming a 7-day-per-week
operation, the industrial user is in SNC if it experienced 120 or more violation days per 6-month period.” In
this case, the Control Authority defines what constitutes a violation day for continuously monitored pH. For
example, a daily violation could occur if the pH drops below 5.0 for any duration during the day, for a defined
duration (e.g., 60 consecutive minutes), or a certain percent of the time monitored (e.g., 10 percent of total
time monitored or 144 total minutes for 24-hour operation).

® Duration of violation. Some Control Authorities have SNC defined in their authorized Enforcement
Response Plan (ERP) for continuously monitored pH using criteria that are analogous to those established
for direct dischargers under 40 CFR § 401.17 (see May Control Authorities consider 40 CFR § 401.17 when
establishing enforcement responses to pH violations? below). In this case, SNC is based on the cumulative
duration of pH excursions. For example, the industrial user would be in SNC when:

m  The pHis below 5.0 or outside the range of any applicable categorical or local limits for a specified
cumulative total amount of time or percentage of the time for a specified evaluation period (e.g., 1
percent of the time during any month or any six months), OR

m  Any individual excursion of pH below 5.0 or outside the range of any applicable categorical or local
limits exceeds a specific duration (e.g., 60 minutes).

® Total time of violation: The pH of the discharge was below 5.0 or outside the range of any applicable
categorical or local limits for 66 percent of the total time pH was monitored during a 6-month period. For
example, assuming 7-day per week and 24-hour per day operation, the industrial user is in SNC if pH was
below 5.0 for at least 2,851 hours during a 6-month period.

m The exceedance causes interference, worker health or safety concerns, and/or corrosive structural
damage to the POTW.




Enforcement Responses

What should ERPs contain to address pH compliance and enforcement?

Authorized POTWs and states with approved pretreatment programs must develop and implement an ERP
which details procedures for how the POTW will investigate and respond to instances of industrial user
noncompliance (40 CFR §§ 403.8(f)(5) and 403.10(e)).

An ERP can define varying levels of response to pH violations, including isolated excursions below 5.0 where
pH is continuously monitored and the POTW system is designed to be acid tolerant. EPA advises POTWs to
incorporate a preferred method of addressing all violations of local limits into their ERPs. EPA encourages
Control Authorities to make their own decisions regarding the use of resources in response to low pH
discharges when developing an ERP. This flexibility may help reduce the burden on POTW programs (70 FR
60186).

EPA recommends that a Control Authority consider the following criteria in determining appropriate
responses to pH excursions: frequency, duration, magnitude, effect, and/or compliance (70 FR 60186). A
Control Authority should study the collection system and treatment plant conditions of the POTW, as well as
materials’ capacity to withstand certain pH values over time, instead of arbitrarily selecting a pH range and
cumulative time limit for excursions outside that range. The response criteria selected by a Control Authority
should result in preventing any acute or cumulative adverse impacts to the infrastructure and its proper
operational processes, as well as ensure that violators return to compliance as quickly as possible, both
preventing and deterring future noncompliance. To achieve these objectives, particularly when facing
persistent pH noncompliance, a Control Authority should investigate if the industry has reviewed its
operational and management practices and controls to prevent excursions; remedies may ultimately involve
structural (e.g., flow equalization to capture side stream flows) or technological (e.g., additional metering and
dosing adjustment) actions.

A Control Authority’s ERP should define SNC for pH violations, as with other types of violations, including what
constitutes violations of the chronic SNC criterion when pH is monitored either intermittently or continuously.
If the POTW chooses to define chronic SNC based on the days of violation, the ERP must also define what
constitutes a violation day.

POTWs should refer to the Guidance for Developing Control Authority Enforcement Response Plans (EPA 1989)
or a later updated version. See https://www.epa.gov/system/files/documents/2021-07/owm0015.pdf.

May Control Authorities consider 40 CFR § 401.17 for establishing enforcement responses to
pH violations?

Yes, as a framework. Because the reason behind establishing a pH requirement in 40 CFR § 401.17 is different
than that for the pretreatment program, it is EPA’s view that it would be inappropriate to attempt to use it
directly. However, POTWs may implement and enforce local pH limits in a manner that is more stringent than
the federal regulations. Refer to EPA’s May 13, 1993, letter to Mary Jo M. Aiello of the New Jersey Department
of Environmental Protection and Energy, for a discussion of an acceptable analogous application to the
pretreatment program. See Appendix H of USEPA (2017).

Should Control Authorities codify pH excursion enforcement responses in their legal
authorities?

EPA cautions against codifying specific enforcement responses and sequences in program legal authorities,
such as Sewer Use Ordinances or State regulations, because the deliberative process for making changes to
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those authorities can prolong the adoption of ERP modifications (for local programs, through 40 CFR § 403.18)
necessary to add protection for POTW assets and worker safety from a changing industrial user inventory.

Hazardous Waste as it Relates to pH and the Pretreatment Program

What levels of pH are considered hazardous waste?

With respect to pH, 40 CFR § 261.22(a)(1) defines hazardous waste, in part, as an aqueous solution having a
pH less than or equal to 2.0 or greater than or equal to 12.5. Under the pretreatment program this applies to
industrial users either discharging or hauling their wastes to POTWs.

When do pH violations trigger the hazardous waste notification requirements of 40 CFR §
403.12(p)?

The notification requirements of 40 CFR § 403.12(p) do not specifically apply if an industrial user reports its pH
values under its self-monitoring requirements of 40 CFR § 403.12 (b), (d), (e), and (h). Industrial users must still
notify the Control Authority within 24 hours of becoming aware of any violation and repeat the sampling and
analysis and submit the results of the repeat analysis to the Control Authority within 30 days after becoming
aware of the violation, in accordance with 40 CFR § 403.12(g)(2).

A Control Authority should incorporate the concept expressed in 40 CFR § 403.12(p)(4) into its ERP, which
requires industrial users that have had pH excursions to develop and implement a program to reduce the
volume and toxicity of generated hazardous wastes, at least to the degree economically practical.

For all industrial users not required to self-monitor and report results of pH monitoring, 40 CFR § 403.12(p)(1)
requires that they notify appropriate local, state, and federal hazardous waste authorities in writing of any
discharge into the POTW of a substance, which, if otherwise disposed of, would be a hazardous waste under
40 CFR part 261. Such notification must include the name of the hazardous waste as set forth in 40 CFR part
261, the EPA hazardous waste number, and the type of discharge (continuous, batch, or other).

If the industrial user discharges more than 100 kilograms of such waste per calendar month to the POTW, the
notification must also contain the additional information listed in 40 CFR § 403.12(p)(1) to the extent such
information is known and readily available to the industrial user.

Where can | find more information?

More detailed information on pretreatment program requirements can be accessed on EPA’s National
Pretreatment Program website or by contacting your Regional or Authorized State pretreatment program
coordinator.
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This fact sheet provides information on federal requirements for pH pretreatment by industrial users, among
other related matters. It does not impose legally binding requirements on EPA, states, Tribes, other regulatory
authorities, or the regulated community. This document does not confer legal rights or impose legal obligations
upon any member of the public. This document does not constitute a regulation, nor does it change or
substitute for any Clean Water Act provision or EPA regulation. EPA could update this document as new
information becomes available.
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