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Background

On January 9, 2014, an estimated 10,000 gallons of an industrial chemical,

4-Methylcyclohexanemethanol (MCHM), spilled into the Elk River just upstream from the

Kanawha County municipal water intake in Charleston, West Virginia. This municipal water

system serves nearly 300,000 people whose water was affected by the chemical spill. Due to the

uncertainty over the chemical levels in the water supply, the Office of the Governor issued a "Do

Not Use" order at 6:00 pm on January 9, 2014. Later that evening, the West Virginia Department

of Health and Human Resources contacted CDC about the release and requested assistance to

review water sampling data and provide a drinking water screening level for MCHM.

On January 21, 2014, the manufacturer reported

that another material was part of the chemical

release that occurred on January 9, 2014. This

material has been identified as a proprietary

mixture primarily composed of propylene glycol

phenyl ether (PPH) and dipropylene glycol

phenyl ether (DiPPH). It was in the same tank

and entered the water system at the same time as

the MCHM. This mixture represented a

relatively small percentage (approximately 7.3%

by weight) of the total amount in the tank.

What is MCHM?

4-methylcyclohexanemethanol (MCHM) is a

chemical used to process coal. MCHM does not

explode or catch fire. As a class of organic

alcohols, it has an obvious odor and is reported

to smell like licorice.

What is the acceptable
level of MCHM in
drinking water?

There should be no MCHM in drinking water. Following a chemical release, communities may need to determine when it would be appropriate

to issue an alert about the potential risks of drinking water with low levels of MCHM present. Scientists have recommended a screening level of

1 ppm (parts per million) for drinking water. A level of 1ppm or below is not likely to be associated with any adverse health effects.

Additionally, the public may continue to use tap water for cooking and consume food which may have been prepared using tap water, as with

food cooked in restaurants with water at or below 1 ppm. Also, there is no known risk for bathing in water at or below 1 ppm.

Due to limited availability of data, and out of an abundance of caution, pregnant women may wish to consider an alternative drinking water

source until the chemical is at non-detectable levels in the water distribution system. For mothers with babies, there is no research that suggests

http://emergency.cdc.gov/chemical/MCHM/westvirginia2014/pdf/DiPPH-PPH-calculation.pdf
http://emergency.cdc.gov/


consuming water with these low levels of MCHM poses any health risk to their baby. However, if you have any concerns, please consult your

doctor.

How was the 1 ppm level calculated?

Few studies on this specialized chemical exist and most have been conducted on animals. Scientists used the limited information available about

this chemical to calculate how much MCHM a person could ingest without resulting in adverse health effects. These calculations use

uncertainty factors to take into account the differences between animals and people and to consider possible effects on special populations. An

additional factor was applied to account for the limited availability of data. Based on the application of these uncertainty factors and the

available research studies, scientists recommend a screening level of 1 part per million (1 ppm), or lower, of MCHM in drinking water.

CDC used the following calculation to establish a short-term screening level of 1 part per million (ppm) for the MCHM spill in the Elk River:

Where:

DW Advisory = Drinking Water Advisory

NOEL = No Observed Effect Level in the experimental species (100 mg/kg/day)

BW = Body weight of a child (10 kg)

UF = Uncertainty factors that address differences between animals and humans (10X), address differences accounting for sensitive

humans (10x), and account for weaknesses in the toxicological database (10X).

Intake = The estimated intake from drinking water of a 10 kg child (1 liter/day).

NOEL (mg/kg/d) BW (kg) UF (unitless) Intake (L/day) DW Advisory (mg/L or ppm)

100 10 1000 1 1

What studies were used in calculating the 1ppm recommendation?

We evaluated several studies from the manufacturer of MCHM to develop the recommended level of 1 ppm. These included the Pure MCHM

28-day oral study and the Crude MCHM LD-50 oral study.

We then extrapolated downwards to come up with the recommendation for a level that we believe would not be associated with any adverse

health effects. This methodology is widely accepted and commonly used in environmental public health and risk assessment.

Pure MCHM 28-day Daily Oral Study Details - Rats received 0, 25, 100, and 400 mg/kg/day, 5 days a week, for 4 weeks. In this study, the

administration of 400 mg/kg/day for 4 weeks was associated with erythropoietic, kidney, and liver effects, including increased liver weight,

inflammation, and kidney tubular degeneration. The study determined that the No Observed Effect Level was 100 mg/kg/day.

Crude MCHM Acute Single Dose Oral Study Details - Male and female rats were dosed with 500, 1000, and 2000 mg/kg, followed by a 14-day

observation period. The acute LD50 was calculated as 933 mg/kg for males and 707 mg/kg for females.

Information about PPH

Toxicologic information on PPH and DiPPH is limited. Based on the Material Safety Data Sheets (MSDS) provided by the manufacturer, the

reported toxicity of this material appears to be lower than the toxicity of MCHM (LD50 > 2000 mg/kg for the primary component of PPH vs.

825 mg/kg for MCHM). Given the small percentage of PPH in the tank, it is likely that any amount of PPH currently in the water system

would be extremely low.



An initial review of the currently available toxicologic information does not suggest any new health concerns associated with the release of PPH.

At this point, toxicologic information about PPH is limited; however, CDC/ATSDR will continue to work closely with the State of West

Virginia and its Federal partner agencies to search for additional relevant information. Based on the currently available toxicologic information,

scientists have recommended a screening level of 1.2 ppm (parts per million) for drinking water.

How was the 1.2 ppm short-term screening level for propylene glycol
phenyl ether (PPH) calculated?

Scientists used the information available on PPH to calculate a short-term screening level recommendation. From the studies available, scientists

used the lowest No Observed Adverse Effect Level (NOAEL) for PPH in the calculations to be as conservative as possible. A screening level

was not calculated for dipropylene glycol phenyl ether (DiPPH) because a NOAEL is not available. However, the limited toxicological

information available and the similar chemical structure of PPH and DiPPH suggest that the screening value calculated for PPH would also be

protective for DiPPH.

The calculations for the short-term screening level used uncertainty factors to take into account the differences between animals and people and

to consider possible effects on special populations. An additional factor was applied to account for the limited availability of data. Based on the

application of these uncertainty factors and the available research studies, scientists recommend a screening level of 1.2 parts per million (1.2

ppm), or lower, of PPH in drinking water.

We believe that the short-term screening level is protective for both chemicals and we would not expect any adverse health effects at this level.

Out of an abundance of caution, pregnant women may want to use an alternative source of drinking water until the system is documented to be

at non detectable levels.

Our Federal partners have reviewed and concur with our approach and the short-term screening level recommendation. We will continue to seek

and review additional information as it becomes available.

CDC/ATSDR used the following calculation to establish a short-term screening level of 1.2 parts per million (ppm) for the PPH spilled in the

Elk River:

Where:

DW Advisory = Drinking Water Advisory

NOAEL = No Observed Adverse Effect Level in the experimental species

BW = Body weight of a pregnant mother (EPA Exposure Factor Handbook, 2011 Edition)

UF = Uncertainty factors that address differences between animals and humans (10X), address differences accounting for sensitive

humans (10x), and account for weaknesses in the toxicological database (10X).

Intake = The estimated intake from drinking water of a pregnant mother in liters

Calculating using 75 kg BW and 2.5 L daily consumption rate:

NOAEL (mg/kg/d) BW (kg) UF (unitless) Intake (L/day) DW Advisory (mg/L or ppm)

40 75 1000 2.5 1.2 ppm

What is CDC/ATSDR’s role when responding to a chemical spill?

CDC/ATSDR plays a role in preparing the nation for many kinds of public health threats, including natural and man-made disasters. When a

disaster occurs, CDC/ATSDR responds to and supports national, state, local, and tribal partners to save lives and protect health.

Emergency response begins at the local level. The Centers for Disease Control and Prevention/Agency for Toxic Substances and Disease



Centers for Disease
Control and Prevention  
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Registry (CDC/ATSDR) provides assistance at the request of local and state authorities.  While CDC/ATSDR does not take a leading role in

responding to emergencies in a state or community, we help ensure that local and state public health departments are ready by providing

technical assistance, advice, and expertise to strengthen their abilities to respond to all types of emergencies and build more resilient

communities.

In the event of an emergency, this support includes providing scientific and logistical expertise, and deploying specialized personnel and critical

medical assets to the site of an emergency. CDC/ATSDR also helps these partners recover and restore public health functions after the initial

response.

When responding to a spill, CDC/ATSDR will

Act independently and objectively to make public health recommendations based on currently available science;

Review and assess environmental, health and community information and data;

Communicate with relevant federal, tribal, state, and local health and environmental agencies, and always the communities, while

investigating a hazardous waste site or release;

Provide and explain the results of our evaluations, medical consultations, and investigations to states, communities, and tribes;

Provide environmental health education for states, health care providers, communities, and tribes;

Provide emergency response assistance for acute hazardous materials accidents;

Refer individuals to specialists in environmental medicine for health care follow-up;

Refer public health issues or problems to appropriate federal, tribal, state or local governmental entities when they do not fall

within CDC or ATSDR's areas of responsibility.

However, as part of an emergency response, by law CDC/ATSDR cannot

Conduct large-scale site or release-related environmental sampling (responsibility of the Environmental Protection Agency and state

environmental agencies);

Enforce regulations (ATSDR is an advisory, non-regulatory environmental public health agency);

Provide medical treatment and health care services.

What is CDC/ATSDR’s legal authority?

Responding to chemical or toxic substance exposures is one of ATSDR’s primary responsibilities.  ATSDR derives it legal authority from the

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), commonly known as the "Superfund law", and

subsequent amendments by the Resource Conservation and Recovery Act of 1976 (RCRA) and Superfund Amendments and Reauthorization

Act of 1986 (SARA).  CERCLA is the law that gives ATSDR the authority to provide federal assistance in chemical emergencies.

Additional Information

American Water Updates (http://www.amwater.com/wvaw/about-us/news.html)

CDC’s Letter to the West Virginia Department of Health and Human Resources (http://www.wvdhhr.org/CDCGuidance.pdf)

Summary Report of Short-term Screening Level Calculation and Analysis of Available Animal Studies for MCHM

(pdf/MCHM-Summary-Report.pdf) [PDF - 150KB]

Summary Report of Short-term Screening Level Calculation and Analysis of Available Animal Studies for Dipropylene

Glycol Phenyl Ether (DiPPH) and Propylene Glycol Phenyl Ether (PPH) (pdf/DiPPH-PPH-calculation.pdf) [PDF - 56KB]

Toxicological Information on MCHM  (http://toxnet.nlm.nih.gov/cgi-bin/sis/search/r?dbs+hsdb:@term+@DOCNO+8182)

West Virginia Department of Health and Human Resources (http://www.wvdhhr.org/)

West Virginia Governor’s State of Emergency Updates (http://www.governor.wv.gov/Pages/State-of-Emergency.aspx)
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