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This policy defines the Center for Drinking Water Quality’s threshold values
for 1ssuing public advisories based on manganese concentrations reported in
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1. Purpose

This policy has been developed to outline the Rhode Island Department of Health (RIDOH) Center for Drinking
Water Quality’s position on potential actions based on concentrations of manganese in the finished water of a
public water system.

2. Reasoning

There are no enforceable federal drinking water standards for manganese. The Environmental Protection Agency
(EPA) has set non-mandatory water quality standards, called secondary maximum contaminant levels (SMCLs).
The non-mandatory SMCL for manganese is 0.05 mg/L (milligrams manganese per L of water), which focuses on
aesthetic concerns like odor, color, and taste in water that results from higher manganese concentrations. The EPA
set a lifetime health advisory (HA) level of 0.3 mg/L for chronic exposure to manganese and a 1-day and 10-day
HA of 1 mg/L for acute exposure for adults in 2004. EPA suggests 0.3 mg/L be used for both chronic and acute
exposure for infants younger than 6 months old. This policy serves as a more focused guide for Rhode Island
public water systems’ (PWS) decision making in regard to manganese detections in drinking water. The Rhode
Island Public Drinking Water regulations (216-RICR-50-05-1) state that a PWS is a system for the provision to the
public of water for human consumption through pipes or other constructed conveyances, if such system has at
least fifteen (15) service connections or regularly serves at least twenty-five (25) individuals daily at least sixty
(60) days out of the year. There are three types of regulated public water systems: community, non-transient non -
community, and transient non-community. This policy applies to all three types.

3. Definitions/Citations/Background

Manganese is an essential mineral for the function of the body. It is necessary for proper functioning of several
enzyme systems, as well as the formation of cartilage and bone. Manganese also aids in production of glucose and
maintenance of the mitochondria (ATSDR, 2012; EPA, 2004). Adverse health effects can be caused by inadequate
intake or over exposure. Manganese over exposure for the general population occurs predominantly through food
(ATSDR, 2012; WHO, 2021). Too much manganese can cause negative health effects on the body, especially for
infants younger than 1 year old. Infants absorb manganese at a higher rate than adults and the elderly, due to their
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developing gastrointestinal systems. Their neurological systems are also susceptible to changes in the body since
it is developing. Exposure to high concentrations of manganese in drinking water may lead to intellectual
impairments in children, such as changes in behavior and decreases in the ability to learn and remember (ATSDR,
2012; WHO, 2021).

Manganese is naturally found in the earth’s crust, in rocks and soil. Therefore, manganese is found in surface
water and groundwater. Manganese can also be used in drinking water treatment (as potassium permanganate) to
oxidize and remove iron, other forms of manganese, and other contaminants (ANSI/NSF, 2000). Transport and
partitioning of manganese in water is dependent on the solubility of the manganese form existing in the water.

Manganese ingestion from drinking water is typically much lower than the levels ingested from food (0.7 to 10.9
mg Mn/day) (EPA, 2004; WHO, 2021). The total daily water intake is 2 L for the average person. The upper limit
for manganese consumption for a 70 kg (155-pound) adult is 11 mg Mn/day total (ATSDR, 2012). Assuming an
intake of 742 mL of breast milk per day and an average weight of 6 kg for an infant of age 6 months, an adequate
intake for infants from 0-6 months is 0.003 mg Mn/day and from 7-12 months is 0.6 mg Mn/day. These values are
based on an average manganese concentration of 0.0035 mg/L in human milk (EPA, 2004).

In order to protect against potential neurological effects, the policy below details RIDOH’s requirements for
manganese detections in drinking water over thresholds that are based on EPA HA levels. There are no legally
enforceable state and federal drinking water standards for manganese in the R.I. Gen. Laws § 46-13-1 et seq., the
Public Drinking Water Regulations 216-RICR-50-05-1 (the Regulations), the Safe Water Drinking Act, 42 U.S.C.
§300f et seq., and 40 CFR parts 141-143. The EPA set a lifetime HA level of 0.3 mg/L for chronic exposure to
manganese and a 1-day and 10-day HA of 1 mg/L for acute exposure for adults in 2004. EPA suggests 0.3 mg/L
be used for both chronic and acute exposure for infants younger than 6 months old. These health advisory levels
from the EPA serve as technical guidance to assist regulatory officials in each state with protecting public health
and provides practical guidelines for addressing manganese contamination in drinking water.

4. Policy Language

RIDOH considers manganese over thresholds discussed in Table 1 to be an unsafe condition as discussed in
Section 1.10 of the Regulations. The following are health-based requirements for when to issue a Do Not Drink
notice for PWS consumers. If a drinking water sample in finished water (after any treatment) exceeds the values
listed in Table 1, RIDOH will require the PWS to:

1. Contact RIDOH — Section 1.10 of the Regulations outlines that any person maintaining a PWS who is
aware of an unsafe condition must notify RIDOH immediately (within 24 hours of being informed of the
sample result by the laboratory).

2. Issue a Do Not Drink notice within 24 hours — Section 1.10 of the Regulations outlines that in the event of
an unsafe condition the PWS must have the ability to communicate the required public notice information
(in this case a Do Not Drink Notice) to consumers. Section 1.16.6(B)(1)(9) of the Regulations requires a
Tier 1 Public Notice be issued when situations with significant potential to have serious adverse effects on
human health occur as a result of short-term exposure. The Tier 1 Public Notice is to be issued in a form
and manner described in Section 1.16.6(B) of the Regulations. The template available online (“Do Not
Drink Notice, Manganese” on health.ri.gov/water) is consistent with the requirements in the Regulations.
Contact RIDOH for more information about how to issue a Do Not Drink notice.

The issuance can be based on concentrations detected in the applicable public water systems: community (CWS),
non-transient non-community (NTNC), and transient non-community (TNC).

The following Table 1 displays the cut-off values for a Do Not Drink Notice for manganese for the State of Rhode
Island. This consists of a Tier 1 Public Notice, and is required by the State:


https://health.ri.gov/sites/g/files/xkgbur1006/files/2025-09/Manganese-UCMR-PN-Template.docx
https://health.ri.gov/water
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Table 1: Do Not Drink Guidance for Manganese
Concentration of .
. Duration of . .
Manganese in water, Population Explanation
Exposure
mg/L (or ppm)
1.0 10 days! General Population | This population group should not
consume water containing more than
1.0 mg/L Mn for longer than a total of
10 days per year.
0.3 10 days® Infants/children less | This population group should not
than 1 year old consume water containing more than
0.3 mg/L Mn for longer than 10 days
per year.

"Duration of 10-day from reference document EPA, 2004.
2Address sooner if feasible.

Table 2 is guidance for public notice for manganese. A public notice for manganese concentrations between 0.3
and 1.0 mg/L for the general population is not required by RIDOH; however, it is strongly recommended that the
public water system issue a public notice and consider treatment options.

Table 2: Health-based guidance for Manganese

Concentration of
Manganese in water,
mg/L (or ppm)

0.3 Lifetime' General Population | This population group should not
consume water containing more than
0.3 mg/L Mn consistently for their
entire lifetime.

! The lifetime duration of exposure is protective of noncarcinogenic adverse health effects over a lifetime of
exposure. Lifetime health advisories are non-enforceable and subject to change. Note: The EPA has a non-
enforceable, SMCL of 0.05 mg/L for manganese. This secondary guideline focuses on aesthetic concerns like
odor, color, and taste in water. This policy focuses on health; therefore, the mention of the SMCL of 0.05 mg/L
was omitted from the above tables.

Duration of

Exposure Population Explanation

RIDOH strongly urges all PWS at or above 0.3 mg/L manganese to take corrective action to reduce the
concentration of manganese in the water they supply to be below the EPA’s lifetime health advisory of 0.3 mg/L.
As a reminder, PWS pursuing treatment need to submit a formal application to the RIDOH Center for Drinking
Water Quality. For more information, email ridoh.engineeringdwqg@health.ri.gov. Additionally, funding may be
available for sampling and/or treatment. Please contact DOH.RIDWQ@health.ri.gov for further information on
funding.

Basis for Criteria

RIDOH's guidance for manganese closely follows the EPA’s HA for manganese (EPA, 2004). The EPA HA is 0.3
mg/L for chronic exposure to manganese and a 1-day and 10-day HA of 1 mg/L for acute exposure for the general
population. The EPA established the 10-day HA of 1 mg/L for the general population based on manganese intake
data for children from 7 months to 3 years of age, which was conservatively applied to older individuals. The EPA
also suggests 0.3 mg/L be used for both chronic and acute exposure for infants younger than 6 months old. This
means that infants younger than 6 months should not be given water—including water used in baby formula—
containing more than 0.3 mg/L of manganese for longer than 10 days. This is to avoid negative effects from
excessive manganese ingestion, which has been shown to lead to negative neurological effects in children.
Because of a lack of information on very short-term exposures for infants/children (1-day), the Massachusetts
Department of Environmental Protection’s Office of Research and Standards Guideline and the New Hampshire
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Department of Environmental Services do not support the EPA’s 1-day HA value for infants/children (NHDES,
2023; ORSG, 2013).

The highest exposure to manganese is usually from food and is estimated to range from 2 to 6 mg/day in the
general population, although higher values have been reported (ATSDR, 2012). Manganese intake from drinking-
water is normally substantially lower than intake from food. At drinking-water relevant concentrations, intake of
manganese could be one or more orders of magnitude less than intake from food, assuming a daily water intake of
2 L. Infants/children are the most susceptible to excessive manganese exposure from drinking water. This is
because their bodies are not fully developed to process manganese, making them more susceptible to toxicity
compared to the general population. Additionally, infants/children consume more water relative to body weight
than the general population. Infant formulas can contain varying levels of manganese—especially when mixed
with drinking water that may have higher manganese concentrations—they are at greater risk than the general
population. Therefore, RIDOH provides guidance that infants/children under 1 year of age (instead of 6 months)
should not consume water with manganese levels exceeding 0.3 mg/L for 10 days or more. There is no correlation
between manganese levels in water and manganese levels in breast milk (ATSDR, 2012; MassDEP, 2025).
Therefore, if someone is healthy and breastfeeding, they should continue to do so.

There are mixed studies and therefore limited scientific evidence to support if the elderly and
immunocompromised are equally at risk as infants/children. Individuals that have an impaired excretion and
increased retention may also be sensitive to manganese toxicity (EPA, 2004). This conclusion should be re-
evaluated as future studies emerge, to address other suspected vulnerable populations, such as the elderly or
individuals with liver dysfunction.

Health Endpoints of Manganese

The effects of high concentration manganese inhalation on neurotoxicity have been well documented. However,
the existing reports of manganese ingestion have not been as well documented. Neurological and cognitive
impairments have been described as an effect of manganese in the body, but there is not enough data to prove a
direct link between ingestion of manganese and those effects in humans (ATSDR, 2012; EPA, 2004). Below, the
human studies that have shown potential impaired neurological function are summarized.

Intermittent exposures over a period of 5 years to 0.104 mg/kg/day of manganese has shown the following health
effects (ATSDR, 2012):

e Pica (compulsive eating of nonfood items);
e Mood swings and personality changes;

e Speech impairments;

e Loss of balance and coordination; and

e Inability to walk.

Consistent exposure over 5 to 10 years to 0.06 - 0.08 mg/kg/day of manganese has shown the following health
effects (ATSDR, 2012):

e Possible deficit in free retrieval skills, affecting general, verbal and visual memory and learning skills;
e Inattentiveness;

e Lack of focus in classroom; and

e Significantly reduced performance on perceptual reasoning and working memory in children.

Extreme, chronic exposures to manganese (greater than 28 mg/day) have been observed to result in muscle
rigidity and tremors, muscle atrophy, weakness, and sometimes death (ATSDR, 2012). These symptoms have
been referred to as manganism and are resulting from a combination of inhalation and ingestion exposure. There
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is considerable doubt that all these symptoms observed were related to manganese exposure alone (ATSDR,
2012).
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5. Related Policies/Documents

LINK DESCRIPTION

Drinking Water Health Advisory for

https://www.epa.gov/sites/production/files/2014- Manganese document by EPA from

09/documents/support _ccl _magnese_dwreport_0.pdf 2004
Manganese in drinking water
https://iris.who.int/bitstream/handle/10665/350933/WHO-HEP- background document for supporting
ECH-WSH-2021.5-eng.pdf the WHO guidelines for drinking water
quality from 2021

Current Regulatory Limit for

https://www.mass.gov/doc/massdep-office-of-research-and- Manganese document by Massachusetts
standards-guideline-orsg-for-manganese/download Office of Research and Standards
Guidelines from 2013.

The MassDEP Office of Research and

https://www.mass.gov/doc/massdep-office-of-research-and- Standards Guideline (ORSG) for

standards-guideline-orsg-for-manganese/download

manganese.
https://www.maine.gov/dhhs/mecdc/environmental- State of Maine Center for Disease
health/eohp/wells/documents/manganese.pdf Control and Prevention guidance for
Manganese.
https://portal.ct.gov/-/media/departments-and- Connecticut Department of Health fact
agencies/dph/dph/drinking_water/pdf/manganese fact sheet.pdf sheet on Manganese.
New Hampshire Department of
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/ard- Environmental Services (NHDES)
ehp-15.pdf Manganese Health Information
Summary from 2023.

MassDEP general website about

https://www.mass.gov/info-details/manganese-in-drinking-water .o
manganese and drinking water.
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6. Version history

Include any existing policy/procedure that this policy is intended to replace.

VERSION/REVISION DATE AUTHOR(S) SUMMARY OF CHANGES

Isabella Silverman, MS,
Environmental Health Risk
Assessment Toxicologist
Zachary Shepard, PhD
Principal Environmental Health
Risk Assessment Toxicologist

Original July 14, 2025 N/A
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