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Maximum Disinfectant Residuals and Operational Ranges

Guidance for Michigan Licensed Pools

The Michigan Swimming Pool Rules (Act 368 Part 125), Rule 94 dictates minimum disinfectant
residuals to be maintained at a licensed pool, but does not dictate the maximum, nor recommend
operational ranges.

In response to this recurring question from health departments and pool owners, and to improve
consistency throughout the state, the Michigan Department of Environment, Great Lakes, and
Energy (EGLE) refers to the following ranges from the Center for Disease Control and Prevention
(CDC) Model Aquatic Health Code (MAHC) (cdc.gov/model-aquatic-health-code), MAHC Scientific
Rationale Annex, as well as from the National Sanitation Foundation (NSF) Pool and Spa
Chemicals Certification Database. Also referenced is the Pool and Hot Tub Alliance (PHTA)
Operators Handbook, available at PHTA.org.

CHLORINE:

Maximum

MAHC 5.7.3.1.1.5:0: ‘Maximum DPD-FC (free chlorine) concentrations - The upper operating range
for Cl products is dictated by the manufacturer’s instructions for use, in compliance with EPA FIFRA.
Maximum DPD-FC concentrations shall not exceed limits specified on the product label.

EGLE advises to issue closure order when free chlorine > 10 ppm.

Chemical application must adhere to the maximum application rate for the product approved by NSF
(National Sanitation Foundation). Many pool chlorine products are NSF listed with maximum
application rate of 10 ppm (mg/L), reinforcing the 10 ppm (mg/I) closure advisory. It is important to
check the label of the product being used.

Minimum
Michigan Swimming Pool Rules, Rule 94 mandates minimum free chlorine residual based on the pH
level in accordance with Table 3 from Rule 94 (below).

EGLE advises to issue closure order when free chlorine is below Rule 94 levels.
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https://www.cdc.gov/model-aquatic-health-code/php/about/index.html
https://www.cdc.gov/model-aquatic-health-code
https://www.nsf.org/water-systems/pool-spa/pool-spa-chemicals
https://www.nsf.org/water-systems/pool-spa/pool-spa-chemicals
http://www.phta.org/
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Disinfectant Residuals (Milligrams per liter)

DISINFECTANT 7.2t0 7.5 pH More than 7.5 to 8.0 pH
Bromine 2.0 2.0
Chlorine 1.0 2.0
Chlorinated cyanurate* 2.0 4.0

* At 20 to 40 parts per million (ppm) cyanuric acid (cya). For higher levels of cya, add 0.5 mg/I for each
additional ppm cya, or fraction of 20 ppm above 40 ppm.
Operational Range

2024 MAHC Scientific Rationale Annex 5.7.3.1.1.2: “...In general, a range of 2-4 ppm (mg/L) DPD-FC
for POOLS and 3-5 ppm (mg/L) for SPAS is recommended to help ensure the minimum DPD-FC
concentration is maintained and to provide a margin of SAFETY for BATHERS. (page 148)

EGLE recommends free chlorine residual be maintained in accordance with MAHC above.

BROMINE:

Maximum
2024 MAHC 5.7.3.1.2.3: ‘The maximum bromine concentration shall not exceed 8.0 ppm (mg/L) at
any time the AQUATIC VENUE is open to BATHERS.’

EGLE advises to issue closure order when bromine concentration > 8 ppm.

Chemical application must adhere to the maximum application rate for the product approved by NSF
(National Sanitation Foundation).

Minimum

Michigan Swimming Pool Rules, Rule 94 mandates minimum bromine residual based on the pH level
in accordance with Table 3 from Rule 94.

EGLE advises to issue closure order when bromine is below Rule 94 levels.

Operational Range

2024 Model Aguatic Health Code 5.7.3.1.2.2: ‘Minimum bromine concentrations shall be
maintained at all times in all areas as follows: 1) All AQUATIC VENUES: 3.0 ppm(mg/L), and 2) SPAS:
4.00 ppm (mg/L).’

EGLE recommends bromine residual be maintained in accordance with MAHC above.
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pH:
Maximum
Michigan Swimming Pool Rules, Rule 94 table mandates pH no higher than 8.0.

EGLE advises to issue closure order when pH > 8.0.

Minimum

Michigan Swimming Pool Rules, Rule 94 mandates pH ranges no lower than 7.2.
EGLE advises to issue closure order when pH < 7.2.

Operational Range

Per 2022 Pool and Hot Tub Alliance Operators Handbook, ideal range for pH is 7.4 to 7.6.

CYANURIC ACID (CYA) / CHLORINATED CYANURATE (“Stabilizer”):

Maximum

Michigan Swimming Pool Rules, Rule 94: ‘When a cyanurate [stabilizer] is used, a swimming pool
owner shall ensure that the cyanuric acid level of the swimming pool water is hot more than 80
milligrams per liter.” Rule 94.

EGLE advises to issue closure order when CYA level > 80 ppm.

Minimum
When using a chlorinated cyanurate, Michigan Swimming Pool Rules, Rule 94 mandates
minimum chlorine residual be maintained based on the pH level in accordance with the following:

Disinfectant Residuals (Milligrams per liter)

More than 7.5 to 8.0

DISINFECTANT 7.2t0 7.5 pH pH
Bromine 2.0 2.0
Chlorine 1.0 2.0
Chlorinated cyanurate* 2.0 4.0

* At 20 to 40 parts per million (ppm) cyanuric acid (cya). For higher levels of cya, add 0.5 mg/I for each
additional ppm cya, or fraction of 20 ppm above 40 ppm.

The footnote regarding CYA is summarized in the following table for reference. Note: a higher
disinfectant residual is required as CYA levels increase.
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Minimum Disinfectant Residuals (Milligrams per liter or ppm)

More than 7.5 to 8.0

DISINFECTANT 7.2t0 7.5 pH pH
Bromine 2.0 2.0
Chlorine 1.0 2.0
Chlorinated cyanurate* 50 40
(cyanuric acid measured at 20 ppm to 40 ppm) ' )
Chlorinated cyanurate* o5 45
(cyanuric acid measured at >40 ppm to 60 ppm) ' )
i *
Chlorinated cyanurate 30 50

(cyanuric acid measured at >60 ppm to 80 ppm)

Lower CYA levels by Lower CYA levels by
draining and adding draining and adding
fresh water fresh water

Chlorinated cyanurate*
(cyanuric acid measured at 80 ppm or above

* For pools that use Trichlor, Dichlor, or add Cyanuric Acid directly to pool.

EGLE advises to issue a closure order if chlorine residual when using chlorinated cyanurate is
below Rule 94 levels.

Chlorinated cyanurate refers to disinfectant where a cyanuric acid (CYA) stabilizer is used or a CYA
infused chlorine product such as Trichlor or Dichlor granules, pucks, tablets are used.
Operational Ranges

For optimum chlorine protection, CYA should be maintained between 30 and 50 ppm, per the Pool
and Hot Tub Alliance 2022 Pool and Spa Operator Handbook. Michigan Swimming Pool Rules
indicate 20-40 ppm under Table 3 on Rule 94.

COMMENTARY FROM 2024 MAHC:
5.7.3.1.1.5 Maximum DPD-FC Concentrations

DPD-FC concentrations should be consistent with label instructions of the DISINFECTANT. All
AQUATIC VENUE DISINFECTANTS must be registered by the EPA under FIFRA. The MAHC welcomes
input and supporting data for establishing upper limits. Currently, the MAHC requires maximum DPD-
FC concentrations to be consistent with label instructions. At present, product label instructions
might use the terms free CHLORINE, FREE AVAILABLE CHLORINE, FC, or FAC in place of the term
DPD-FC. An upper limit of 10 ppm (mg/L) has been chosen to ensure operators can still reasonably
measure DPD-FC. Issues have arisen with extremely high concentrations being added when
operators cannot measure DPD-FC and continue adding DISINFECTANT without realizing the test is
bleaching out rapidly (See MAHC Annex Section 4.7.3.5 for more information). EPA has not approved
any POOL product use above 4 ppm (mg/L) DPD-FC or SPA product use above 5 ppm (mg/L) DPD-FC

4-


https://www.cdc.gov/model-aquatic-health-code/media/pdfs/2024/11/5th-Ed-MAHC-Annex-508.pdf#page=150
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when BATHERS are present. The maximum DPD-FC concentration approved for POOLS is consistent
with EPA’s Maximum Residual Disinfectant Level (MRDL) of 4 ppm (mg/L) for drinking water. No data
were identified suggesting health risks from DPD-FC concentrations at, or even substantially above,
these concentrations. The EPA MRDL and the World Health Organization’s drinking water guideline
value for CHLORINE (5 ppm (mg/L)) are based on drinking water studies that found no adverse
effects related to CHLORINE( 239) . Use of high concentrations of CHLORINE as a “shock dose” when
BATHERS are not present may be part of an overall water quality management strategy. Periodic
shock dosing can be an effective tool to maintain microbial quality of water and to minimize build-up
of biofilms and inorganic chloramines. For BATHER re-entry, DPD-FC concentrations shall be
consistent with label instructions of the DISINFECTANT. (Page 149)

This publication is intended for guidance only and may be impacted by changes in legislation, rules, policies,
and procedures adopted after the date of publication. Although this publication makes every effort to teach
users how to meet applicable compliance obligations, use of this publication does not constitute the rendering
of legal advice.

EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, marital status,
disability, political beliefs, height, weight, genetic information, or sexual orientation in the administration of
any of its programs or activities, and prohibits intimidation and retaliation, as required by applicable laws and
regulations.

Individuals with disabilities may request this material in an alternative format by emailing EGLE-
Accessibility@Michigan.gov or calling 800-662-9278.
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