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Wagner, Robin A - DNR

From: Kris Gould 
Sent: Sunday, January 09, 2022 10:01 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Kris Gould   

  
  

  
  

  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
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Wagner, Robin A - DNR

From: Sarah Kervin 
Sent: Sunday, January 09, 2022 6:40 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
As a mother, a Wisconsinite, and someone who has seen too many friends and family suffer from cancer I can say that 
any action you can take to protect Wisconsin citizens from pfas will be wholely supported.  Everyone deserves access to 
clean, safe water and we need to protect this resource. Thank you.  
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Sarah Kervin   
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Wagner, Robin A - DNR

From: PAt Pesko 
Sent: Saturday, January 08, 2022 1:11 PM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
PAt Pesko   

  

  
 

  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
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Wagner, Robin A - DNR

From: N M 
Sent: Saturday, January 08, 2022 12:42 PM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Public health and safety are critical and protecting our water is an ageless concern. Please work to ensure it is as pure as 
possible. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
N M   
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Wagner, Robin A - DNR

From: Kathleen  King 
Sent: Saturday, January 08, 2022 12:50 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Kathleen  King   

  
  
 

 
  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
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Wagner, Robin A - DNR

From: Ellen Paul 
Sent: Friday, January 07, 2022 12:17 PM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Many people in Wisconsin drink water daily from groundwater wells not just municipal wells.  I am a resident of Prairie 
du Sac, and live not too far from the former Badger Army Ammunition Plant, a source of serious contamination, 
including that of PFAS.  Please make rules that cover all possible sources of PFAS and other toxic chemicals.  
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Ellen Paul   
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Wagner, Robin A - DNR

From: John Engel 
Sent: Friday, January 07, 2022 11:34 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Safe drinking water should be a right of every American. We have the technology. Get it done. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
John Engel   
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Wagner, Robin A - DNR

From: Susan Lindell 
Sent: Friday, January 07, 2022 11:03 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
I support regulating PFAS in our water. Important for all  people and animals.  
Let?s not have another Flint. Different pollutants but still makes people sick. 
Wisconsin deserves clean water. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Susan Lindell   
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Wagner, Robin A - DNR

From: Terry Gunning 
Sent: Friday, January 07, 2022 11:02 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Terry Gunning   
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Wagner, Robin A - DNR

From: James Abele 
Sent: Friday, January 07, 2022 9:59 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
The Citizens of Wisconsin have a right to and a expectation of clean water.  The WDNR is vested with the responsibility 
by the Citizens of Wisconsin, not the special interests, to promulgate rules and regulations, based on sound science and 
data, to provide clean water for Wisconsin residents.  I believe it's reasonable to set standards in line with our 
neighboring states who have already moved farther forward in this process. And urge you to do so, Thank you 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
 James Abele   
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Wagner, Robin A - DNR

From: Mark Boyce 
Sent: Friday, January 07, 2022 8:57 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Hi. How many more ruined lives, Erin Brockovich's and long drawn out law suits do we have to witness before something 
so  obvious is done. Clean water is the right of humanity, not the sewer of businesses. PFAS are a huge problem and it 
should be the responsibility of those who put them into the environment in the first place. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Mark Boyce   
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Wagner, Robin A - DNR

From: Rose Stietz 
Sent: Friday, January 07, 2022 8:49 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
By greed, fracking, and other abuses  we have contaminated our underground water thereby  jeopardizing our very 
future.  We need to make every minute and action count if we are to pass on a livable planet on to future generations. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Rose Stietz   
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Wagner, Robin A - DNR

From: Katie Bohlin 
Sent: Friday, January 07, 2022 8:40 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
My house, along with many of my neighbors, uses well water. It is important to all of us to have clean water for our 
familes. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Katie Bohlin   
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Wagner, Robin A - DNR

From: Vivian Norton 
Sent: Friday, January 07, 2022 8:38 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Those who are against regulations are like antivaccers. They don?t want government regulations until they get sick they 
demand every service available. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Vivian Norton   

  
  
  

 



2

  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
 
 



1

Wagner, Robin A - DNR

From: William Goell 
Sent: Friday, January 07, 2022 8:37 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
William Goell   

  
 

  
 

  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
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From: Erika Reise 
Sent: Friday, January 07, 2022 8:35 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Our own city well had levels of PFAS that many residents weren't comfortable with (even if they fell within regulations), 
and thankfully they were able to switch us to a safer well. Military jets do training exercises nearby, and the firefighting 
foam they use affected our groundwater. I never thought this would be a concern in Wisconsin, but here we are. Let's 
take action now to prevent this from becoming a bigger problem than it already is. 
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Erika Reise   
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From: David Fallow 
Sent: Friday, January 07, 2022 8:21 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
David Fallow   

  
 
  

 
  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
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From: Nancy Kell 
Sent: Friday, January 07, 2022 8:16 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
I am located about 4‐5 miles from the Hayward WI airport and am concerned about the possibility of PFAS affecting our 
water quality.  Are there plans to continue water testing throughout our state?  Water quality and protection of our 
Great Lakes needs to be at the top of the list of environmental concerns.  
 
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Nancy Kell   
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From: A Schultz 
Sent: Friday, January 07, 2022 8:39 AM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
A Schultz   

 
 
  

 
  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 



From: Karen Ackroff 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:08:28 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Karen Ackroff 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: james hanger 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:07:21 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Wisconsin has a responsibility to protect our water sources from pollution. We are privileged to have an abundance
of pristine water, lets keep it clean.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

james hanger 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Eric Linn-Miller 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:06:21 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Let's get ahead of what we know will be become a bigger problem as we learn more about the extent of PFAS
damage to life and the ongoing environment.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Eric Linn-Miller 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Matthew Farrelly 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:06:10 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Matthew Farrelly 
 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Lori Richter (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:05:31 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Lori Richter 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Lester Miller 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:04:45 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Lester Miller 
 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Jackie Weiss 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 9:40:48 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jackie  Weiss 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Debby Roegner
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 9:32:41 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Debby  Roegner  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Scott Bruner 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 8:05:25 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Scott Bruner 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Jacqueline Sullivan 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Friday, January 07, 2022 8:09:30 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

The damages from PFAS are irreversible. Therefore, they should be completely banned.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jacqueline Sullivan 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: John Strudl 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 7:17:15 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We really need to think about the future when it comes to setting these regulations. We know that PFAS are not safe
when they exceed 70 parts per trillion and we also know that they are forever chemicals with extremely long half
lives. These chemicals can grow in potency as they go up the food chain so we need to take what we learned in the
60s with DDT and more strictly regulation these chemicals to keep water safe for us today and our future
generations!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

John Strudl  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-



From: Thomas Mittelstaedt 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 10:23:48 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Thomas Mittelstaedt 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Jean Roach 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 10:19:11 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I support DNR rules to protect our drinking water. Water is life and destruction of this resource by allowing PFAS
to migrate into our groundwater must be stopped.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jean Roach 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Kathy Allen
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 8:50:53 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kathy Allen 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: John Ambelang 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 8:41:09 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

The poisoning of our environment is a big deal??our descendants will pay a big price.  The poor especially.  We can
not sit by and allow unnecessary suffering.  We need to be human in the deepest sense.  Let's keep Wisconsin water
clean! 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

John Ambelang 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Katherine Zimmerman 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 8:36:15 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Why is there some who have the great privalge of clean water and others who have to suffer without. Then there are
some who think they have clean water, but they actually have contaminated water. It is not fair. We need strong
regulations for PFAS and Nitrates because it is destroying the water resource in Wisconsin in which we are so very
lucky to have. Stop contamination by eliminating PFAS! Please do what is right for Wisconsin people and Wildlife!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Katherine Zimmerman 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Katherine Kratcha (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 8:02:55 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I want the DNR to monitor for PFAS in groundwater. We know PFAS is dangerous to health and groundwater is the
source of drinking water for many Wisconsinites, including most of my family. And, having these forever chemicals
in water anywhere is a threat to all types of water over time.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Katherine Kratcha 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: John Gosling (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 7:26:11 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Dear Legislators:. Just like the repeal of Act 302 to cease use of single use plastics, clean water and air are musts for
a clean and vibrant society!
Thanks for joining in the effort.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

John Gosling 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Pat Chuchwa
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 4:42:48 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

The Chuchwars have a home in a rural farm area in Northern Wisconsin. Our water quality is not regulated by any
local government. We rely on the State and in turn the DNR to insure that our water from the tap is safe for
consumption.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Pat Chuchwar 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Dawn Williams 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 3:41:42 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Groundwater should receive the same monitoring and/or protections that drinking water does as many Wisconsinites
use groundwater for their homes. In addition, these chemicals are harmful and pervasive to wildlife as well.
Industries should not be able to produce chemicals for use without extensive safety protocols in place to ensure the
substances are not harmful. Yet again and again, the public and the environment faces the consequences when it is
learned that we have been poisoned for decades. It is ridiculous that business is favored over the health of people
and the environment.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Dawn Williams 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.



From: Patrick Wilson 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 12:17:55 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Please support strong PFAS regulations. PFAS is a big problem in tbe La Crosse area and I'm sure it will be
increasing in the future.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Patrick Wilson 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Joan m Janus 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 7:13:41 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Joan m Janus 
.

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Lynn Shoemaker 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 10:39:56 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Lynn Shoemaker 
.

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: JoAnne Friedman
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 10:26:46 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

These chemicals are forever, is that what we want our legacy to be. Protect the children and give them a future!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

JoAnne Friedman 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Gina Gladwell 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 9:50:06 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Gina Gladwell 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Liz Whitlock 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 9:32:26 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Liz Whitlock 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Karilyn Parrott 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 9:22:43 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We need to have water that is free of PFAS.  My husband and I have recently moved from IL and was dismayed to
find WI is so behind other states.

It's time for action. 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Karilyn  Parrott 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Yvonne Besyk 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 8:10:34 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I support PFAS regulations to keep Wisconsin waters clean and drinking water safe.  These forever chemicals are
far too harmful, causing cancer and birth defects among other things, to allow them to continue to be unregulated.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Yvonne Besyk 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Diana Jonen 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 7:57:49 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We must test for PFAS, due to the persistence of these chemicals, how widespread they are in even the least likely
places, and their detrimental health effects.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Diana Jonen 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Renee Jaeckle 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 7:51:41 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Why is our water not top priority! It?s the cause of many diseases our bodies are made up of water! If we drink
toxins in our water we?re poisoning our bodies!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Renee Jaeckle 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.





From: Michael Bose 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 7:34:02 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Water is essential for all life. Please don't put profit before the health of current and future generations. Please vote
to put regulations on PFAS in ground water.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Michael Bose 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Mariette Nowak 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 4:55:23 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

All Wisconsinites have a right to clean water. PFAS have leaked into groundwater and are linked to negative health
outcomes like cancer, increased cholesterol, reproductive concerns, and impacts to the immune system.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Mariette Nowak 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Michael and Susan O"Loughlin (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 4:22:36 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Michael and Susan O'Loughlin 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Elizabeth Girard (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 1:25:19 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Keep PFAS out of the water

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Elizabeth Girard 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: janet anderson 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 1:14:42 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I support the DNR taking a strong stand on regulating PFAS in groundwater.
The DNR is developing a set of rules to regulate PFAS in water throughout Wisconsin. There have been public
comments on PFAS regulations in firefighting foam, drinking water, surface water, and now groundwater.
Groundwater standards are set at the state level.

Clean water is essential to all life, we all rely on it, and we must regulate this substance that is causing harm to
people, families, children, and communities. 

Again, PFAS must b regulated so that WI citizens can be assured of clean and safe water. 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

janet anderson 



From: Arthur Kaprelian 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 11:34:55 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Arthur Kaprelian 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Tim McCollow 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 10:56:02 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Clean drinking water is a basic need. Pls ignore the clout of WMC and do the right thing to protect WI families.
Keep up the great work DNR

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Tim McCollow 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Don Ferber 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 10:41:17 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

PFAS is part of a class of pollutants that last for a long time and where we don't even understand the full impacts.
We already have many other ongoing toxic exposures include micro-plastic particles, lead, nitrates, etc., where this
just adds to the multiple exposures and toxins, and we know even less about the combined effects. We need to use
the precautionary principle and have the strongest possible standards that respect human and environmental health
first, not corporate profits, and then revise them if warranted.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Don Ferber 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-



From: Rand Friedenfels 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Thursday, January 06, 2022 7:24:29 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Water is life... do not pee in the pool! 
Wis. is known for it's water all over the world, let make sure it is in a good way.
Thanks, R

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Rand Friedenfels 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Joyce Frohn 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 6:24:17 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Joyce Frohn 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Krista Place 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:53:06 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I want clean water

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Krista Place 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: DENNIS BALDRY 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:24:20 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

DENNIS BALDRY 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.





From: Joan Wolf 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:16:22 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I live in rural Stoddard and use a well for our drinking water. The farms around me use wells. I support the
development of rules regarding PFAS contamination in groundwater. Clean Groundwater is necessary for our crops
and animals as well as people.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Joan Wolf 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Nancy Johnson 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:13:48 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Nancy Johnson 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Peter Roop 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:13:32 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

My family is on a well in Oconto County.  We drink our water after filtering it as we paid for a well test and found
chemicals in it which we don't want to ingest.

We also "own" part of a wetlands which we do not contaminated as it provides water for fish, mink, deer, any
number of birds, foxes, squirrels, and a wolf!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Peter Roop 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-



From: Everett Fuchs (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:06:27 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Everett Fuchs 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Bridget Palecek (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 4:05:03 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I live in the country and have a well, so ground water is of the utmost importance to me.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Bridget Palecek 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: John Duffin 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:54:45 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

As a resident in Menasha, WI, I have followed the important issue of lead contamination in some local residents'
drinking water.  Although I am lucky not to have lead contamination, I remain very concerned about PFAS
contamination.  Safe drinking water is vital to all of us.

The standards the DNR is proposing will allow them to monitor for PFAS in groundwater, which is the source of
drinking water for many Wisconsin residents, and which is not regulated the way public water systems are.  I
support the DNR proposals.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

John Duffin 



From: Emily Grandy 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:50:05 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Emily Grandy 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Kevin Breckenfeld 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 6:01:43 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Why is my water source of less value  than that of a municipality ?   I am EXTREMELY concerned with the
contamination of my well water and would like to see ANY well be tested if a citizen wishes it to be.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kevin Breckenfeld 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Cynthia Polski Hinck 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:34:30 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

As you consider PFA levels for Wisconsin ground water, I am asking you to please support strong limits. I live in
rural Somerset Township, and as many, many other Wisconsin residents do, I rely on my well for safe, clean water.
Our ground water is a shared and precious resource. Your decisions will affect Wisconsin for many years to come.
Thank you!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Cynthia Polski Hinck 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Brenna Hamilton 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:28:17 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Brenna Hamilton 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Peggy Morsch (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:26:28 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Citizens count on governmental entities to plow our streets, issue our hunting licenses and protect the water that our
families consume.  It?s time to not only clean up the waterways our governments have allowed to pollute our air and
water but more importantly, prevent it from happening in the future.  Our focus on jobs and making money, without
fully considering the results manufacturing have on the future generations sets us up for slow suicide.  If we don?t
do something now, the longest living generation will not be us but rather our parents.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Peggy Morsch 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-



From: Bruce a. lisiecki 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:21:01 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Bruce a. lisiecki 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Diane Twardy 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:16:22 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

our health matters!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Diane Twardy 
 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.





From: Kyle N 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:08:46 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kyle N 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Charles Smith 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:07:33 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Charles Smith 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Dave Mezera (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:07:05 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Our home is dependent on drinking water from our 1200 ft. well. PFAS and related chemicals should be closely
monitored to keep them out of our groundwater.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Dave Mezera 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Patricia Nadreau 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:02:59 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I care about my state

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Patricia Nadreau 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Libby Stupak 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:43:13 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We must eliminate PFAS for the health of all.  It time that addressing health issues be strangled by business.  They
should be held accountable for ignoring the warnings and going with business as usual, whatever the consequences. 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Libby Stupak 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Carter O"Brien 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:02:01 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

All citizens have the basic right to clean, unadulterated water. Poisoning our water must be a punishable crime. Zero
PFAS.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Carter O'Brien 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Alexia Jandourek 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 3:00:37 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We are way past the time we should have bee doing everything and anything we can do to make things safer and
cleaner for us and the environment. Please do something now.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Alexia Jandourek 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Kim Irvin 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:56:56 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kim Irvin 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Diane Bucaro 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:53:46 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Please consider the need to regulate waterways in Wisconsin to reduce drinking water contamination. This is
important for our generation and future generations to be healthy.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Diane Bucaro 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Debra VanGetson 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:50:59 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I bought a house in Wisconsin because of the its natural beauty, stunning lakes, year-round recreation, and the
opportunity for a healthy lifestyle.  We must establish standards to control PFAs in our groundwater to maintain the
very qualities that first attracted me (and thousands more like me) to this state.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Debra VanGetson 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Ralph Knudson 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:45:56 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I'm a retired family physician now living in LaCrosse.  My research on PFAS history and toxicology has convinced
me that PFAS manufacturers have known about serious health dangers to the public for decades; yet they have
chosen to displace widespread toxic risk to people and environment with an unaccountable waste stream while
ensuring themselves a steady profit stream.  They don't care about anything but profit margins in this case.  Our only
recourse is to force accountability through government protections and assessment of liability.  We are sacrificing
long-term liveability in favor of short-term convenience as consumers...while allowing PFAS related business to
maintain profit at our expense. 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Ralph Knudson 



From: Jonathan Helstad 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:43:33 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Stop playing politics with our health and ensure clean water!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jonathan  Helstad  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Barb Rodgers 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:40:07 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We can not knowingly pollute our environment !  Please keep PFAs and all other contaminants out of the water
through appropriate policy and enforcement. Our future is at stake.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Barb Rodgers 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Joseph Brhel 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:37:15 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

It becomes increasingly apparent just how critically important clean water is to our wellbeing. NOW is the time to
take steps to insure the health of future generations.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Joseph Brhel 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Ax DeLessio-Parson 
To: DNR 140 Groundwate  Qual ty S a da ds
Subject: DG-15-19 Comments
Date: Wednesday  January 05  2022 2:30:25 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

As a social scientist, I am deeply concerned when I see policymakers paying more attention to media/noise on social media - instead of science, the facts-based arguments that are not about any of us as individuals, but instead about advancing the public interest. I hope you are like me in one way: when I
die, I want to know I did everything in my power to ensure future generations have a planet and know how to take care of her resources. Please take the time to read the details - educate yourself and others - this ltool lets you see by zip code all the harm coming from our taps: https://secure-
web.cisco.com/1ViH-
CBZNoSuP3VB1bkotkLU2QYj6mtO9RqWE1ct1_LqcahVo7aTbQaIejndEcv0IFk2dxcn3A5__TXThrbdITu76EAR1SAaknWzLcaq4L_JRI1O45HGt9ywB4rw2A9lXrnsPBUcOUtdcASmgOTQ4AEY6w4VCSieZjViYrKduMCoz6UALDm9sLLxHOVOsoKRUb5tDTfkbIxPrWRz1N4vYCGpt9QAFbowNMx-
ZWtXhmnpyL-80yHprh0JgvT1hjvk2fvsFWH43X4G-F3-DhQf0T4V3uQiQ7rgsm5x5I-OiNOBJmSi6Z8IirUl--FPjiTqORPoQS5bqxkiUDJHYNzeQUw/https%3A%2F%2Fwww.ewg.org%2Ftapwater%2F PLEASE TAKE ACTION NOW AND SET HIGH GROUNDWATER STANDARDS OUR LIVES
DEPEND ON IT!!!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up everywhere in Wisconsin. They are linked to many negative health outcomes,
including cancer, increased cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' health. States must move forward ahead of federal progress to control
PFAS pollution; Wisconsinites are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and PFOA to protect Wisconsinites? health. Setting these standards is
particularly important because it will allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set groundwater standards that are equal to drinking
water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS which have replaced PFOS and PFOA in many industries. It should
also measure total organic fluorine in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making process.

Sincerely,

Ax DeLessio-Parson 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-5500.



From: Jan Peebles 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:33:47 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jan Peebles  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Scott Greiman (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:27:40 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

we need to monitor our ground water for farm chemicals ammonia nitrates and all other pollutants it is a matter of
preventing cancer and other life threatening diseases

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Scott Greiman 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Susan Haug 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:26:58 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Susan Haug 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: William Jefferson 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:22:09 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

William Jefferson 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Nancy Febry 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:12:12 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

It matters to me because I have grandchildren. I want them to have clean water like I had when I was growing up.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Nancy Febry 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Ann Gainey 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 5:03:35 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Water is a source of life. Without it we will not survive. Why wouldn?t you ensure that we have safe drinking
water?
Why would you choose toxic chemicals and money over safe drinking water? 
America pays for this eventually with medical and health care costs.
This doesn?t make social and economic sense

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Ann Gainey 
 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-



From: Susan Kelly 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 7:25:23 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

This should matter to everyone but as water is our why we are alive, I?d like to drink clean water with a clear
conscience

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Susan Kelly  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.



From: Matt Alles 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:25:35 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I am a citizen of Wisconsin and my family gets all of our drinking water from a private well. It is very important to
us that our groundwater be protected from the infiltration of PFAS. Please support strong regulations to prevent
groundwater contamination with PFAS.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Matt Alles 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Nick Dangeur 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:57:45 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Perhaps the most important resource all of mankind has to survive on earth is clean water. We must take care of this
precious need. Allowing PFAS in our water systems will contaminate it for all generations in the future. We can't
afford to kick the can down the road like we have for so many environmental and health issues we now face.  Let's
work on this issue together...Now!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Nick Dangeur 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Marjorie Lewis 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:55:01 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Marjorie Lewis 
.

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Alanna Congdon 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:49:35 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I want my kids to have access to safe, clean drinking water.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Alanna Congdon 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Catherine Fontanazza 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:48:20 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

We must protect the ground water, stop corporations and chemical companies from harming peoples health and
killing people a

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Catherine Fontanazza  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Ruby Dow 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:44:16 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

As a retired public health professional, it is important to me that groundwater standards for PFAS chemicals be
developed.  PFAS chemicals are linked to negative health outcomes like cancer, increased cholesterol, reproductive
concerns, and impacts to the immune system.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Ruby Dow 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Indrani Ghosh 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:41:00 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Please keep our waterways free from pollutants. The health of the residents matter. Please think of the younger
generation.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Indrani  Ghosh  
 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Alisa Norquist 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:37:07 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I support the rule to regulate and to help monitor PFAS in groundwater. PFAS are linked to negative health
outcomes like cancer, increased cholesterol, reproductive concerns, and impacts to the immune system. This is a
clear public health issue. This rule will help to make our communities healthier places to live and have businesses.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Alisa Norquist 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: James Lavin 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:35:06 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Like many we depend on well water for our homes and livestock. We don?t have the means to remove PFAS that
can forever contaminate our wells. We can do better than use these chemicals!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

James Lavin 
 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Jeffrey Schmid 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:32:36 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jeffrey Schmid 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Kathryn McKenzie 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:23:54 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

In Douglas County farm fields that are mostly used for grazing animals have been receiving biosolids from Western
Lake Superior Sanitary District in Duluth for many years.  These have been tested and contain high levels of PFOS
family compounds.  Currently there is no monitoring of ground and surface water and soil on and near these farms. 
Farmers like it because soils are deficient in what nutrients these biosolids present and the cost to distribute is born
by the supplier.  Other than the issue of sending pollutants across state lines how will you help test these areas--
water and soil?  Should that cost be born locally when other areas of the state have had DNR monetary support for
testing?  I think that testing should be equitable.  Firefighting foam has been used on airfields in Douglas County
and to fight the Husky oil refinery fire.  The water and soil in these environs is most likely polluted.  How will your
rules help remediate and or inform citizens of these conditions? 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kathryn McKenzie 



From: Tanya Milanowski 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:23:57 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

The water that I grew up with in the very northern part of Wisconsin had fabulous drinking water with artesian wells
but the lower you go down the state the water quality quickly dissolves into horrible tasting water. Most people have
to have multiple filters on the house water system to be able to use the water to drink or wash clothes and dishes.
This is terrible and needs to be cleaned up.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Tanya  Milanowski  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Charles Balleine 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:23:16 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Charles Balleine 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Robert Clarksen
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:21:28 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Robert Clarksen 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Wanda Elliott 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:19:34 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I live in Tomah WI which is only 35 miles from French Island, Lacrosse WI where PFAS were found in there well
water. It's not a good thing anywhere so please allow the DNR to monitor for PFAS in groundwater.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Wanda Elliott 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Leigh Begalske 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:15:45 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

PFAS chemicals contribute to a host of health issues. Please do everything within your power to keep PFAS out of
Wisconsin's drinking water supply.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Leigh Begalske 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Jodi Escalante (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:14:09 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Why would you let industry pollute our most vital resource?  Quit following the money.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Jodi Escalante 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Deb Martin 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:13:17 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I want to ensure safe drinking for all people in our state.  It is a matter of pride, too.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Deb Martin 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Barbara Clark
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:10:13 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

This is the water all the people of Wisconsin depend on - to drink, to bathe, to wash, for their pets and farm animals,
for recreation, for their businesses and to water crops.  No matter if we live in an urban, suburban or rural area - we
are all in this together.  Please keep this in mind when making your decision.
Thank you.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Barbara Clark 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Brian Simurdiak 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:09:28 PM
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Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Brian Simurdiak 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Michael Dally 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:07:05 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Michael Dally 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Mark Turchik (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:06:22 PM
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Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Mark Turchik 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Keith Johnson
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:18:31 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Keith Johnson 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Susan Baca 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:06:04 PM
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Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Clean water is vital for life of every kind. Please do all you can to keep our Wisconsin water safe and clean.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Susan Baca 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Diane Palecek 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:05:37 PM
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Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Clean water is the basis of a healthy existence for all living things. This is important to me because I value life and a
clean, safe environment. Our children and grandchildren are counting on us!  And we should depend on science in
making this decision, not on special interests.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Diane Palecek 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Bill Maertz 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:04:45 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Wisconsin is known for its' clean water.  Let us keep it that way

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Bill Maertz 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Aleks Kosowicz (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:03:15 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

The quality of our health is inextricable from the quality of our natural resources. Please protect our abundant
waters. We are fortunate to have all that we do, and we should safeguard them as though our lives depend upon it--
because they do.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

 Aleks  Kosowicz  

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Cheryl Sohn 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:00:00 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I definitely want PFAS to be monitored and to not have them in the drinking water.mPeople living in rural areas
depend on wells for drinking water, and we most preserve clean drinking water for all people. We just moved to
Wisconsin in 2021, and lack of standards and unpure wells kept us from being able to seriously consider buying a
home with a well.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Cheryl Sohn 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Mary Radue (
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:58:41 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

And now that you've read all the intellectual arguments for why addressing PFAS are important, I'd like to make it
personal.

I wish I lived in a world where citizens didn't have to fight so hard for clean air, clean water, clean soil and a
habitable climate.  The health of our citizens and the natural world around us should drive all of our decisions.  If
that was the focus, I'm guessing industry would figure out how to adapt.  In the long run, unhealthy people, and an
unhealthy planet destroys capitalism. The way we are doing business now is not sustainable.  Do the right thing,
even if it's not the easy thing.  Thank you.  

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Mary Radue 



From: Louise Krus 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:57:58 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Louise Krus 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Don McClure 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:56:07 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Don McClure 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Elizabeth Materna 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:55:38 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Please keep Wisconsin waters clean! I have a child and we spend a lot of time on the water for swimming, boating,
fishing. Please keep our community happy and healthy!

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Elizabeth Materna 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Cheryl Sohn 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:55:27 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I definitely want PFAS to be monitored and to not have them in the drinking water.mPeople living in rural areas
depend on wells for drinking water, and we most preserve clean drinking water for all people. We just moved to
Wisconsin in 2021, and lack of standards and unpure wells kept us from being able to seriously consider buying a
home with a well.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Cheryl Sohn 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Lisa Bey 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:14:25 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Lisa Bey 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Cheryl Sohn 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:55:09 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I definitely want PFAS to be monitored and to not have them in the drinking water.mPeople living in rural areas
depend on wells for drinking water, and we most preserve clean drinking water for all people. We just moved to
Wisconsin in 2021, and lack of standards and unpure wells kept us from being able to seriously consider buying a
home with a well.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Cheryl Sohn 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Patti Gmeiner 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:52:10 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Patti Gmeiner 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Deborah Wendt 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:51:38 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I want myself and my children and my grandchildren to drink clean water not polluted water.  This matters to make
the world a safe and better place when we care about our water and ourselves and our families. I think this should be
stated world wide.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Deborah  Wendt 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Michael Cornelissen 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:50:57 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Without clean air and water we have nothing.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Michael Cornelissen 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Kelsey Saari 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 12:50:36 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kelsey Saari 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Sally Ann Brickner 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:09:43 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Access to safe water for drinking, cooking, and personal cleanliness is essential and is a human right. I expect that
the WI Department of Natural Resources will do all in its power to protect this most precious and vital resources
from contamination with "forever" chemicals known as PFAs. My concern is especially for the most poor and
vulnerable who depend on access to a public good and who cannot afford to pay separately for clean, clear, safe
supplies of water should our public wells be contaminated.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Sally Ann Brickner 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-



From: Marie Barbe 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:08:10 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

It is crucial to ensure that everyone has equal access to clean drinking water which requires all chemicals to be
strictly regulated.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Marie Barbe 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Kitty Pityer 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:05:01 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

I strongly support strict guidelines regarding PFAS in our water and elsewhere in the environment as well.  Clean
water is essential to humans, wildlife and the planet.  It needs to be more important than profit.  It can takes millions
of dollars to clean up a toxic situation.  Please make that unnecessary by setting guidelines that protect the
environment.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Kitty Pityer 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Julie Hoel 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:04:03 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Everyone needs clean water. It?s the job of government to make sure this happens! Please regulate ground water to
insure safety.

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Julie Hoel 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Michael Vivoda 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 1:59:18 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Michael Vivoda 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Joan Arnold 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Wednesday, January 05, 2022 2:28:52 PM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Make rules strong for keeping our drinking water safe from PFAS.  Companies should not damage our water for the
profits they make off of us in whatever product they make.  Also the ones who made these chemicals ought to be the
ones who pay for the clean up.   Most of us don't even know that we have PFAS in our water. 

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Joan Arnold 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977-
5500.



From: Bill and Cindy Verschay
To: DNR 140 Groundwater Quality Standards
Subject: Comments for Hearing Order DG 15-19 ( NR140)
Date: Friday, January 07, 2022 1:12:03 PM

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is
safe.

We are writing in support of Hearing Order DG 15-19 putting numerical standards to
minimize the concentration of polluting substances in the groundwater. One of Wisconsin’s
biggest assets could be our water resources, however that is quickly diminishing with the
widespread and harmful pollutants that have been and still are being released into the
groundwater of WI. In Wisconsin over 2/3s of the residents depend upon private wells where
routine testing is prohibitive. This puts many many people and businesses at risk for harmful
health effects from polluting substances.

Having lived within the Town of Peshtigo contamination plume for over 30 years, we are
acutely concerned about all pollutants but particularly about all PFAS compounds. This ruling
does not cover PFAS as a class, however it is a strong beginning to addressing PFAS
contamination. Many of the health effects that have been found for PFAS are present in our
family, friends and neighbors at a rate higher than average. Additional harmful effects to
children and family are being discovered, who knows where it will end? Pub.Med.gov has
recently released a report showing that prenatal exposure to perfluoroalkyl substances is linked
to increasing risk of Type 1 diabetes. https://pubmed.ncbi.nlm.nih.gov/32634666/ Without
controls our drinking water as well as irrigation sources/food production will continue to cause
adverse affects for Wisconsinites.

It has been 8 years since JCI/Tyco discovered extensive ground water contamination on their
site. They waited over 3 years to tell the affected public. We are now 8 years out from
discovering the contamination and affected residents do not have a stable supply of
drinking/bathing water. Wisconsin needs to move NOW to put concrete limits in place to help
stem the tide of this happening over and over again. This quote from the live hearing sums up
our thoughts

"We are looking at comparing human health — the literal health and future of our children 
— with corporate profits. If corporate profits were removed from this equation, there would 
be no opposition. I can see no path other than support for the proposed permanent rule 
changes if we are to protect the health and future of Wisconsin”

Please do not put the profits of a few select businesses ahead of the health and welfare of all 
Wisconsinites. Don’t wait for Federal legislation as it will be delayed and it will not cover private 
wells. 
Thank you 

Bill and Cindy Verschay 
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Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:08 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 7:18 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Barbara Dahlgren 

 
 

 
Organization:  
 
Comments: I appreciate that the DNR is taking steps to mitigate the risks of severe illness and disease for Wisconsinites 
by monitoring and limiting exposure to PFAS chemicals.  This is a good step forward, but due to the incredibly bad 
effects on humans and the environment, and due to the fact that some other states already have stricter rules than that 
which is proposed in CR 21‐101 in place, I ask that the proposed rule ought to be even stricter.  Not only will this be 
better for public health, but also because the rule will not be implemented for years, we need to make up for lost time 
where monitoring hasn't occurred. 
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Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:07 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 5:13 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Casey Bilyeu 

 
 

 
Organization:  
 
Comments: Please restrict the use of PFAS! As an avid angler, I worry about the quality of the water in our streams for 
both wildlife and humans. Please do the right thing.  
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Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:07 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 4:32 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Mary Janes 

 
 

 
Organization:  
 
Comments: Reduce PASF's.  Save our planet, and our children. 
 
 
 





1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:05 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 3:08 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc  
Subject: Public comment on CR 21‐101 
 
Name: Mark Smith 

 

 
Organization:  
 
Comments: Please regulate all toxins‐ including PFAS.  Thank you. 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:05 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 1:45 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Rick Bruening 

 
 

 
Organization: Wisconsin Green Party 
 
Comments: PFAS chemicals should be eliminated from our water or made as close as possible to zero. 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:05 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 1:54 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Sheryl Benning 

 

 
Organization:  
 
Comments: Please limit the PFAS chemicals allowed in our water. These chemicals are a threat to humans and animals. 
Thank you 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:04 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 1:58 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: David Schwab 

 

 
Organization: Wisconsin Green Party 
 
Comments: I strongly support regulations to limit the amount of cancer‐causing PFAS chemicals in our water. These 
“forever chemicals” are clearly linked to life‐threatening diseases, and even tiny trace amounts can cause deadly harm 
to human and animal health. Scientists have not found any safe level of PFAS contamination above zero. Any amount of 
PFAS in the human body can lead to conditions including cancer, liver damage, decreased fertility, increased risk of 
asthma and thyroid disease, and other serious illnesses and conditions. Michigan has already passed even stricter 
standards for regulating PFAS than the standards proposed by Wisconsin’s DNR. Water is life. We should not allow 
polluters to poison our water with “forever chemicals” that will continue to harm our people and planet for countless 
years to come. 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:04 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 2:01 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: R, Michael Ehr 

 

 
Organization: N/A 
 
Comments: We cannot live without clean water.  Water is Life.  We simply cannot allow these forever chemicals to enter 
our life source.  Stronger regulation is needed in the future so chemicals are fully tested and evaluated before they enter 
the marketplace.  It appears all too often that money buys politicians and profit reigns over citizen health.  This cannot 
be allowed any longer. 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:04 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 2:02 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: DEBORAH ELSAS 

 
 

 
Organization: Green Party, Sierra Club, 350 Madison, Madison DSA 
 
Comments: The Wisconsin Green Party supports regulations to limit the amount of cancer‐causing PFAS chemicals in our 
water. These so‐called “forever chemicals” are clearly linked to life‐threatening diseases, and even tiny trace amounts 
can cause deadly harm to human and animal health. The DNR must stand up against destructive capitalist greed and 
protect our lives and our earth. 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:04 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 2:23 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Mark Steinbuck 

 

 
Organization:  
 
Comments: I am writing to urge the DNR and all governing bodies relevant to such issues to tightly restrict all use of 
PFAS chemicals in Wisconsin. These are known carcinogenic, mutagenic, harmful and persistent chemicals that I as a 
resident and father do not want anywhere near myself or my family. I work in an industry that widely uses this class of 
chemicals, and am involved in efforts to eliminate them from our supply chain. More and stronger state regulations on 
the use or sale of these chemicals, or consumer products containing these chemicals, is absolutely essential pressure for 
these efforts. Whatever benefits we get from these chemicals are absolutely not worth the cost in human and 
ecosystem health. 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:03 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 2:27 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc:   
Subject: Public comment on CR 21‐101 
 
Name: Peter Valeo 

 
 

 
Organization:  
 
Comments: PFAS are unbelievably destructive to the biome and people of the area. Their use should be discontinued 
and replaced by less harmful alternatives. 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:02 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 2:34 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc  
Subject: Public comment on CR 21‐101 
 
Name: Ren LaDassor 

 

 
Organization:  
 
Comments: I support the stop of the use of chemicals that include PFAS. The state of our groundwater and large bodies 
of water is appalling and unsafe as it is. Do what is right for generations to come and protect the beauty and safety of 
Wisconsin's waters. 
 
 
 



1

Wagner, Robin A - DNR

From: Rheineck, Bruce D - DNR
Sent: Wednesday, January 12, 2022 11:08 AM
To: DNR 140 Groundwater Quality Standards
Subject: FW: Public comment on CR 21-101

 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Bruce D. Rheineck 
Phone: (608) 266‐2104 
BruceD.Rheineck@wisconsin.gov 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Software‐Notification@legis.wisconsin.gov <Software‐Notification@legis.wisconsin.gov>  
Sent: Tuesday, January 11, 2022 10:36 PM 
To: DNR Administrative Rules Comments <DNRAdministrativeRulesComments@wisconsin.gov> 
Cc  
Subject: Public comment on CR 21‐101 
 
Name: Mark Giese 

 

 
Organization:  
 
Comments: The current proposal would limit the amount of PFOA and PFOS, two of the most common PFAS compounds, 
to 20 parts per trillion. However, scientists have not found any safe level of PFAS contamination above zero. Any amount 
of PFAS in the human body can lead to conditions including cancer, liver damage, decreased fertility, increased risk of 
asthma and thyroid disease, and other serious illnesses and conditions. Michigan has already passed stricter standards 
for regulating PFAS than the standards proposed by Wisconsin’s DNR. 
 
I believe that water is life and we should not allow polluters to poison our water with “forever chemicals” that will 
continue to harm our people and planet for countless years to come. I support regulations to strictly limit PFAS levels in 
our water, with the larger goal of eliminating PFAS pollution as soon as we can. 
 
Thank you. 
 



From: Deb Muraro 
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments
Date: Tuesday, January 11, 2022 9:22:50 AM

CAUTION: This email originated from outside the organization.
Do not click links or open attachments unless you recognize the sender and know the content is safe.

Dear Bruce Rheineck - Wisconsin Department of Natural Resources,

Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration
to address PFAS. This widely-used family of chemicals is an emerging water concern and has been popping up
everywhere in Wisconsin. They are linked to many negative health outcomes, including cancer, increased
cholesterol, reproductive concerns, effects on the immune system, and more. Clearly, it warrants this WDNR
response.  

PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect
Wisconsinites' health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites
are experiencing the impacts of PFAS contamination right now.

When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists
with the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for
PFOS and PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will
allow the DNR to test for PFAS as it monitors groundwater, which is the source of drinking water for many
Wisconsin residents, and which is not regulated the way public water systems are. Pro-active states have set
groundwater standards that are equal to drinking water standards in order to ensure no loss of groundwater resources
for human use, and I encourage Wisconsin to do the same. .

Development of groundwater standards for PFAS chemicals will also enable the state to identify and control
polluted sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX
and PFHxS which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine
in water samples to understand the total amount of mystery fluorochemicals that have not yet been discovered by
scientists and regulators.

Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule-making
process.

Sincerely,

Deb Muraro 

This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club.
If you need more information, please contact Lillian Miller at Sierra Club at core help@sierraclub.org or (415) 977-
5500.
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My name is Doug Oitzinger.  I am a past Mayor of the City of Marinette, and I am a current 

member of our City Council. 

In October of 2013, Tyco discovered that the groundwater underneath their Fire Technology 

Center in the City of Marinette had been contaminated with PFAS from firefighting foam 

routinely discharged into the environment. This contamination registered in the hundreds of 

thousands of parts per trillion. Tyco did not report this to the DNR for another three years.  In 

November of 2016 Tyco, who was newly acquired by Johnson Controls , reported to the DNR 

that PFAS contamination had been discovered in the groundwater.  In late 2017, the public was 

made aware of the fact that private wells had been contaminated with PFAS in the Town of 

Peshtigo. 

As of today, over eight years have passed since the discovery of PFAS in the groundwater on 

Tyco/JCI’s property, and it’s been over five years since the DNR was made aware of it.  It has 

been over four years since the residents learned that they had been ingesting poison every time 

they drank a glass of water and every time they gave their child a glass of water to drink from 

their private well. 

The contaminated groundwater is still there underneath the Fire Technology Center, it is still 

there in every contaminated well, it is still there under my house, and it will be there long after 

anyone hearing my testimony is still alive. 

The proposed groundwater standard of 20 parts per trillion is reasonable, it is well within the 

range of standards adopted by other States, and it is long overdue.  It will be months before this 

rule works its way through the bureaucratic flowchart to reach its final approval.  And even 

then, after all the vetting and public input, the Legislature’s Joint Committee for the  Review of 

Administrative Rules (JCRAR) may kill it.  But that will be on their hands and their conscience.  

I support this proposed rule which will move us closer to protecting our children from being 

poisoned by PFAS. I support this rule because it is based on science and not on maximizing 

profit for polluters. I support this rule because inaction will lead to more stories like ours, more 

years of hidden contamination, and more of Wisconsin’s children being at risk from simply 

drinking a glass of tap-water from their home or their school’s water fountain. 

The time is now to do the right thing.  Pass this rule because the only actual “stakeholders” in a 

PFAS contamination site are the people being poisoned. 

Thank you. 



From:
To: DNR 140 Groundwater Quality Standards; DNR Administrative Rules Comments
Subject: dnr140groundwaterqualitystandards - Public Comment - Written _ attended Hearing but Technical Difficulties
Date: Tuesday, January 11, 2022 1:41:51 PM

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is
safe.

To Whom This May Concern:

I am writing in support of groundwater standards for PFAS in #wisconsin for the health and
future of our local community and our state!!! I am a resident living in the Town of Peshtigo
and a Town of Peshtigo Board Supervisor. Many of the residents living in this area were
unknowingly drinking contaminated drinking water and exposing their families to sickness
and disease. Because these are forever chemicals the damage can't easily be undone, and many
in our community have been impacted by the high level of cancer rates. Even after 3 years, the
people of this area are still being exposed to high levels of PFAS. I attended the virtual public
hearing and listened to the overwhelming testimony across the state pleading for action. The
number of testimonies given told us that people want to see this come to fruition and that
public health was at risk. Because a majority of Wisconsinites depend on Groundwater for
their drinking water source -the time to start passing standards is now. Approximately 2/3 of
Wisconsin residents depend on wells for their drinking water. When I first became involved in
this crisis, the reason given for not passing any measures was it was isolated and unique to this
area. However, we are finding now that PFAS contamination is impacting many communities
throughout Wisconsin - I believe 90 plus sites have been identified. The rule-making process
for the DNR can be up to 3 years which is frightening for public health and concerning to me.
The DNR should start using some of the emergency rule-making authority NOW. It is sad to
think after the 3-year process of public hearings and citizen input and All the science and data
the legislators can put a hold on actions to help make sure families do not continue to be
unknowingly contaminated water. I am grateful that the DNR has taken steps towards some
standards and I am hopeful there will be some movement for Wisconsinites before the
problem becomes worse. We need to be a State that is proactive for our people and not
reactive. It is time to put the people first. We can't let corporate profits be valued more than the
health and safety of our communities. Thank you for the opportunity to give input. This is a
step in the right direction, but so much more needs to be done.
Sincerely,
Kristen Edgar
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From: Dr. Jed Downs 
Sent: Tuesday, January 04, 2022 9:10 AM
To: DNR 140 Groundwater Quality Standards
Subject: Comment on proposed standards

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Are the new proposed groundwater standards for PFAS being deliberately written/developed to allow for widespread 
substitution of other PFAS monomers than PFOA and PFOS?  To me it appears that industry is being given a green light 
to substitute other monomers that have not been properly assessed for long term safety and which will have similar 
forever abilities to persist in nature.  We can know that shorter chain monomers have shorter half lives in the body 
without knowing that they don’t have similar risks for cancer, endocrine disruption, low birthweight, etc.  Regulations 
are being set for TCE, PERC, tri‐chloropropane, but at this point could an industry substitute fluorine  or bromine for 
chlorine and be allowed to discharge because studies and rules don’t exist to curb their use or to make the producers 
and users of the products responsible for their pollution of the public square.  You must know that C7, C9, C10, C11 PFAS 
are in the pipeline as substitutes. 
 
I laud the DNR for finally promulgating some rules for health and safety relative to the pesticides, agricultural chemicals,  
and metalloids/metals.  I think the rules are biased toward manufacturers and against other residents of Wisconsin.  If I 
lived on French Island or in Marinette, or even near a different airport I’d really be pissed not only about the fact I have 
had an unwanted exposure, but also at the loss of property value that my home with undrinkable water would suffer.  I 
would be pissed at the need for fish consumption advisories.  Please remember that citizens of Wisconsin need to be 
protected, not megapolluters, be they CAFO’s or Tyco.   
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Wagner, Robin A - DNR

From: Paul Lucas 
Sent: Sunday, January 09, 2022 3:50 PM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19 Comments

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
Dear Bruce Rheineck ‐ Wisconsin Department of Natural Resources,  
  
Thank you for the opportunity to provide input on this rule. I welcome the action taken by the Evers Administration to 
address PFAS. This widely‐used family of chemicals is an emerging water concern and has been popping up everywhere 
in Wisconsin. They are linked to many negative health outcomes, including cancer, increased cholesterol, reproductive 
concerns, effects on the immune system, and more. Clearly, it warrants this WDNR response.    
 
PFAS have been found in communities including Madison and Marinette, and we must act now to prevent further 
exposure. I support the development of a groundwater standard for PFAS chemicals, which will protect Wisconsinites' 
health. States must move forward ahead of federal progress to control PFAS pollution; Wisconsinites are experiencing 
the impacts of PFAS contamination right now. 
 
When it comes to PFAS regulation, it is crucial that we follow the lead of scientists, not industry interests. Scientists with 
the Wisconsin Department of Health Services have proposed an individual and combined limit of 20 ppt for PFOS and 
PFOA to protect Wisconsinites? health. Setting these standards is particularly important because it will allow the DNR to 
test for PFAS as it monitors groundwater, which is the source of drinking water for many Wisconsin residents, and which 
is not regulated the way public water systems are. Pro‐active states have set groundwater standards that are equal to 
drinking water standards in order to ensure no loss of groundwater resources for human use, and I encourage Wisconsin 
to do the same. .  
 
Development of groundwater standards for PFAS chemicals will also enable the state to identify and control polluted 
sites that leach PFAS into groundwater. Wisconsin should set similar limits for chemicals like PFBS, GenX and PFHxS 
which have replaced PFOS and PFOA in many industries. It should also measure total organic fluorine in water samples 
to understand the total amount of mystery fluorochemicals that have not yet been discovered by scientists and 
regulators. 
 
Thank you for your work to protect Wisconsinites? health and for the opportunity to be a part of this rule‐making 
process.  
  
Sincerely,  
  
Paul Lucas   

  

  
 

  
This message was sent by KnowWho, as a service provider, on behalf of an individual associated with Sierra Club. If you 
need more information, please contact Lillian Miller at Sierra Club at core.help@sierraclub.org or (415) 977‐5500. 
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Wagner, Robin A - DNR

From: Kathryn McKenzie 
Sent: Friday, January 07, 2022 2:37 PM
To: DNR 140 Groundwater Quality Standards
Subject: PFAS Comments

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

I applaud the beginning of the setting of standards for these chemicals. I hope that the rules will be put into law. I am 
aware that industry and municipalities and others who must test and follow guidelines for standards are not happy with 
these proposals. When will we begin if not now? The health of our population is too important to stop before we begin. 
 
These are my current concerns: 
 
Private wells will not be tested. Counties now test for heavy metals, nitrate, bacteria but not for Pfas chemicals in 
private wells. Counties need to know which company's testing protocol and labs are substantial. The state must make 
this knowledge available to county health and land conservation departments so that public getting well tests must be 
able to opt in or out of these tests for the extra fees paid in part or whole by counties and the public. If particular areas 
that have been subjected to Pfas runoff are identified by any means there must be a way to prioritize these areas based 
on distance, population demographic, density, soil types, land use. To be left out of already participatory sites for 
remediation or help does not seem adequate to me. 
 
In Douglas County where I reside we have the remnants of the Husky Oil Refinery explosion where Pfas containing fire 
suppression foam was used. We have at least one county airport where foam was used. We have farms‐‐100 or more 
registered to receive biosolids from Duluth's Western Lake Superior Sanitary District‐where the potential for 
contamination with Pfas that was land spread resides. The city of Superior wants to partner with Duluth to use both 
cities' biorefuse to make publically distributed compost. That frightens me as citizens are uninformed. Swimming 
beaches on Lake Superior's shores, tributaries and inland lakes are tested for bacteria and posted when exceedences are 
reached. When will the same apply to Pfas concentrations and how often.? How will the funding formulae be reached in 
the public's water? When will citizens be informed or manufactures be given mandates to stop use and production of 
these substances in homes and factories? 
 
As I am currently the recipient of some of the disorders these chemicals cause I am angry and growing increasingly more 
informed and ready to form the assault on those who cannot or will not start to abide by these standards. 
 
Kathryn McKenzie 
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Wagner, Robin A - DNR

From: jack holmes 
Sent: Friday, January 07, 2022 8:21 PM
To: DNR 140 Groundwater Quality Standards
Subject: Ground water

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 

Wisconsin must have strong laws to protect our ground water. 
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Wagner, Robin A - DNR

From: Carolyn and Glen 
Sent: Wednesday, January 05, 2022 4:24 PM
To: DNR 140 Groundwater Quality Standards
Subject: Ground Water Comments

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Jan. 5, 2022 

Wisconsin Department of Natural Resources 

Bruce Rheineck101 S. Webster StreetPO Box 7921Madison, WI 53707 

Re: Comments on Proposed Rule DG-15-19 Related to Groundwater Quality for PFAS 

Dear Mr. Rheineck, 

Thank you for the opportunity to voice concerns/comments relating to setting numerical standards to minimize the 
concentration of polluting substances in groundwater. I live in La Crosse Wisconsin, an emerging PFAS capitol of 
Wisconsin. Wisconsin is a state in the United States of America not a “Third World Country.” Yet, some citizens of La 
Crosse can’t drink their water, do their laundry, take a shower or water their gardens any longer. Why? The groundwater 
is contaminated with PFAS and VOC’s. They have no safe drinking water like other PFAS contaminated communities in 
Wisconsin. 

The health impacts of PFAS exposure are an evolving science right now and I believe that we are seeing only the tip of 
the iceberg. Research and technological improvements are providing the medical field with information how PFAS 
exposure is impacting health, whether it breast milk in newborns, immune residence to vaccines (COVID), increased 
cholesterol levels, increased risk of thyroid disease, testicular cancer, and other immune disorders. Science is also 
providing us information on how short chain and other alternatives to PFAS are just as detrimental and in some cases even 
worse than legacy PFAS. 

The EPA has been “missing in action” for 50 years with our own government one of the highest PFAS polluters in the 
United States. Our own military sounded the alarm in the 1970’s about PFAS and environmental pollution. Waiting and 
counting on the EPA to establish anything of substance would be negligent. Even with EPA’s “strategic roadmap for 
PFAS” the urgency for government agencies to take action is described yet the EPA sets no national numerical standards 
for groundwater.It is critical to be more aggressive in the numerical standard setting and the DNR has the responsibility to 
do so. 

Not only does the DNR have the authority, they been entrusted to protect the health and welfare of Wisconsinites. Our 
groundwater is precious and as global weather trends increase rains (flooding) and droughts our groundwater will become 
critical for humanity and economic survival. Establish robust safe PFAS numerical standards for ground water and hold 
all violators accountable. Stop this insanity.  

Sincerely, 

Carolyn Mahlum-Jenkins 
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Wagner, Robin A - DNR

From: Ghy Thi 
Sent: Monday, January 10, 2022 8:31 PM
To: DNR 140 Groundwater Quality Standards
Subject: DNR Rule NR140

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

Dear sir or madam,  
 
I am writing in support of rule NR140. We citizens of Wisconsin need standards set for acceptable standards on PFAS 
compounds in our water. This is a much needed first step towards resolving the widespread problem of PFAS 
contamination. Thank you for your time. 
 
Sincerely,  
 
Mandy 
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Wagner, Robin A - DNR

From: Town of Peshtigo Sup4 
Sent: Tuesday, January 11, 2022 1:42 PM
To: DNR 140 Groundwater Quality Standards; DNR Administrative Rules Comments
Subject: dnr140groundwaterqualitystandards - Public Comment - Written _ attended Hearing but Technical 

Difficulties

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
To Whom This May Concern: 
 
I am writing in support of groundwater standards for PFAS in #wisconsin for the health and future of our local 
community and our state!!! I am a resident living in the Town of Peshtigo and a Town of Peshtigo Board Supervisor. 
Many of the residents living in this area were unknowingly drinking contaminated drinking water and exposing their 
families to sickness and disease. Because these are forever chemicals the damage can't easily be undone, and many in 
our community have been impacted by the high level of cancer rates. Even after 3 years, the people of this area are still 
being exposed to high levels of PFAS. I attended the virtual public hearing and listened to the overwhelming testimony 
across the state pleading for action. The number of testimonies given told us that people want to see this come to 
fruition and that public health was at risk. Because a majority of Wisconsinites depend on Groundwater for their 
drinking water source ‐the time to start passing standards is now. Approximately 2/3 of Wisconsin residents depend on 
wells for their drinking water. When I first became involved in this crisis, the reason given for not passing any measures 
was it was isolated and unique to this area. However, we are finding now that PFAS contamination is impacting many 
communities throughout Wisconsin ‐ I believe 90 plus sites have been identified. The rule‐making process for the DNR 
can be up to 3 years which is frightening for public health and concerning to me. The DNR should start using some of the 
emergency rule‐making authority NOW. It is sad to think after the 3‐year process of public hearings and citizen input and 
All the science and data the legislators can put a hold on actions to help make sure families do not continue to be 
unknowingly contaminated water. I am grateful that the DNR has taken steps towards some standards and I am hopeful 
there will be some movement for Wisconsinites before the problem becomes worse. We need to be a State that is 
proactive for our people and not reactive. It is time to put the people first. We can't let corporate profits be valued more 
than the health and safety of our communities. Thank you for the opportunity to give input. This is a step in the right 
direction, but so much more needs to be done.  
Sincerely, 
Kristen Edgar 
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Wagner, Robin A - DNR

From: Cheryl Nenn 
Sent: Tuesday, January 11, 2022 5:08 PM
To: DNR 140 Groundwater Quality Standards
Cc: Jennifer Bolger Breceda
Subject: Public Comments regarding DG-15-19 proposed groundwater standards

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

To Whom It May Concern, 
 
On behalf of Milwaukee Riverkeeper, we are largely in support of proposed amendments to ch. NR 140, Wis. Adm. Code, 
which would add new state groundwater quality standards for 17 substances and revise existing standards for another 8 
substances. These substances have been studied by the Department of Health Services (DHS) at the request of WDNR in 
their "Cycle 10" list. WDNR requested that DHS review toxicologic information on 27 substances and, if appropriate, 
provide recommendations for health‐based groundwater quality standards for these substances. These proposed 
groundwater standards are based on this scientific evaluation from DHS experts, and considering standards and 
guidance set by US EPA and adjoining states.  
 
The vast majority of these substances can find their way to groundwater resources, and pose a huge risk to human 
health, and over 2/3rds of Wisconsinites use groundwater for drinking water. Contaminated groundwater can also affect 
surface water of streams, and downstream drinking water supplies. 
 
In particular, we are in support of the proposed numeric standards for PFAS in groundwater of 2 ng/l PAL for PFOS and 
PFOA and a 20 ng/l MCL for an enforcement limit. We would be in support of these limits singly or as a combined limit. 
EPA is not currently planning to establish PFAS standards in groundwater, so it is even more imperative that the State 
act. We also support proposed state actions to establish numeric standards for PFOA and PFOS in surface water and 
drinking water.  
 
We have extensive groundwater contamination near and around the Mitchell International Airport in Milwaukee, and 
we know this contamination is affecting Wilson Creek and the Kinnickinnic River, which drain to our water supply. We 
also suspect widespread groundwater contamination in other parts of the Milwaukee River Basin with historical or 
existing industry that uses these substances. In addition, there are still significant numbers of homes in the Milwaukee 
River Basin on well and septic, all at risk from these substances proposed for regulation.  
 
We do question the proposed glyphosate preventative action limit (PAL) of 1 mg/l or 1 ppm and maximum contaminant 
level (MCL) of 10 ppm for groundwater in Wisconsin. Minnesota has a PAL of 0.5 ppm (500 ppb) and an MCL of 0.7 ppm 
(700 ppb) for glyphosate in drinking water. In addition, EPA has an established MCL of 700 ppb for drinking water for 
glyphosate. Why should the Wisconsin glyphosate groundwater standard be so much higher or less stringent? Does that 
standard presume there will be additional groundwater treatment for glyphosate prior to groundwater being used for 
drinking water? Is that a correct assumption and do most groundwater treatment systems treat glyphosate and other 
chemicals of concern on the Cycle 10 list?  
 
We are aware that there has been pushback to establishing these standards from industry groups as listed in the 
Economic Impact Statement. The extreme risk to human health from many of these compounds‐‐PFOA, PFOS, TCE, 
molybdenum, glyphosate‐‐that have been shown to cause cancer and other human health issues, justifies that the State 
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act with expedience to establish these groundwater standards. In addition, these groundwater standards, found in 
NR140, Wis. Adm. Code, are not self‐implementing and have no direct regulatory or enforcement mechanism. Proposing 
new or revised standards in and of themselves does not create any implementation or compliance cost. The regulatory 
agencies will have some costs as part of their existing responsibilities to implement these proposed changes, but they 
are minimal. In addition, there are statutory requirements that regulatory agencies review, amend, or create rules to 
implement groundwater and surface water standards to protect public health and the environment.  
 
There are likely several million dollars of costs expected to be incurred by industry on an annual basis from these 
proposed changes, impacting industries that use these chemicals as part of their operations and/or contain these 
chemicals in their wastestream or sludge. However, preventing widespread contamination of groundwater and drinking 
water supplies is MUCH less expensive than having to construct or connect a community to an entirely new drinking 
water supply. The proposed costs for addressing known water supply issues due to PFOA and PFOS contamination alone 
far exceed the expected costs from these proposed standard changes.  
 
In conclusion, we support the approval of these standards, with some concern over the glyphosate standard not being 
stringent enough. Any expenses from establishing new or improved groundwater quality standards are far outweighed 
by proposed costs of these substances to public health and public/private water supplies.  
 
Thank you for your consideration of these comments. 
 
Cheryl Nenn 
‐‐  

Cheryl Nenn (she/her) 

Riverkeeper 

Milwaukee Riverkeeper 

main: 414.287.0207 direct: 414.378.3043 

find me at: 600 E. Greenfield Ave. | Milwaukee, WI 53204 

Follow us: 
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Out of an abundance of caution, the Milwaukee Riverkeeper office is closed until further notice. Milwaukee Riverkeeper has been hard at work helping our waters 
thrive since 1995, and we plan to continue doing just that. Our team is working remotely, and can be reached via voicemail or email. We apologize in advance for 
any delay in responding and appreciate your patience during this time. 

For updates on our programming and events visit: www.milwaukeeriverkeeper.org  
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Wagner, Robin A - DNR

From: DNR 105 PFAS Rule
Sent: Thursday, December 09, 2021 8:15 AM
To: Rheineck, Bruce D - DNR
Subject: FW: support for DNR DG-24-19 revision of Chapter NR 809

Hi Bruce, 
 
Below are some comments on your rule. 
 
Thanks, 
Meghan 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 
Meghan Williams (she/her/hers) 
Cell: 608-590-8052 
MeghanC3.Williams@wisconsin.gov 
 

From: ANN T BEHRMANN    
Sent: Wednesday, December 8, 2021 10:00 PM 
To: DNR 105 PFAS Rule <DNR105PFASRule@wisconsin.gov> 
Subject: support for DNR DG‐24‐19 revision of Chapter NR 809 

 

CAUTION: This email originated from outside the organization.  
Do not click links or open attachments unless you recognize the sender and know the content is safe. 

 

To whom it may concern at WI DNR, 
 
I am a pediatrician here in Madison who is interested in and does public education on environmental risks to 
health from pollution. I was in clinical practice for 38 years in Wisconsin and internationally but was motivated 
to move to Madison in 1978 for my pediatric residency at UW Hospitals and to swim, canoe and sail on 
Wisconsin lakes and rivers. I grew up in Kentucky and Ohio and swam and sailed in the Ohio River downstream 
from the Dupont Chemical Plant near Parkersburg, West Virginia.  
 
As both a physician and swimmer in Wisconsin, I support the DNR’sd proposal of enforcement standards that 
would set an individual and combined limit of 20 parts per trillion (PPT) for PFOS and PFOOA, recommended 
by the Wisconsin Department of Health’s evidence based research. In addition I support the DNR’s proposal to 
set surface water standards at a maximum concentration of 8 PPT for discharges of PFOS into surface water, 
PFOA maximum concentration of 20 PPT for surface water used for drinking, and 95 PPT for all other surface 
water PFAS compound discharges. 
 
As recommended to the WI DNR by Drs. Gervais and Davidson, members of the Wisconsin Environmental 
Health Network (WEHN), I urge the DNR to establish standards that DHS recommends for another 10 
individual PFAS chemicals and combined standards for 4 PFAS.  
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The health of Wisconsinites depends on reliable science based standards and enforcement. I realize with these 
forever chemicals, the DNR must help us reduce exposure to PFAS compounds in our daily lives and during 
recreation. I also hope the DNR can help persuade the Wisconsin Legislature, with the Governor and the 
Federal Government’s assistance, to allocate funding both for affordable testing of municipal and private 
water sources for PFAS compounds and for cleanup of PFAS contaminated water and soil as found in the 
plumes at Truax Air field in Madison. 
 
See https://cswab.org/pfas/about‐the‐pfas‐campaign/ and these excellent health resources 
https://cswab.org/pfas/pfas‐library/ 
https://www.figo.org/figo‐calls‐removal‐pfas‐global‐use 
https://www.healthychildren.org/English/safety‐prevention/all‐around/Pages/Limiting‐Childrens‐Exposure‐to‐
Forever‐Chemicals.aspx 
https://www.env‐health.org/how‐pfas‐chemicals‐affect‐women‐pregnancy‐and‐human‐development‐health‐
actors‐call‐for‐urgent‐action‐to‐phase‐them‐out/ 
 
 
Sincerely,  
 
Ann Behrmann MD 
 
Pediatrician 
PSR WI Treasurer and WEHN Steering Committee member 
Adjunct Faculty UW‐Madison Center for South Asia 
Past Program Director, ICATCH grants 
https://services.aap.org/en/community/aap‐sections/global‐health/icatch/ 
 

 
 
 
 

 
 

. 
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Wagner, Robin A - DNR

From: Susan Trier 
Sent: Wednesday, December 08, 2021 8:44 PM
To: DNR 140 Groundwater Quality Standards
Subject: DG-15-19

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe. 
 
 
I’m writing to ask the DNR to take action and set ground water standards for PFAS as soon as possible—Wisconsin can 
not wait for the EPA to define the issue. If Wisconsin waits for the EPA,  valuable time will be lost as well as funding 
sources from the Build Back Better plan. Other states are ahead of Wisconsin on this issue. In addition, Wisconsin 
communities will not move forward independently without DNR direction. 
 
Thank you. 
Susan Trier 

 
 

 
 
Sent from my iPhone 



 

Written Comment on NR 140 Proposed Standards 

January 7, 2022 

George J. Kraft, Ph.D.  PH 

 

 
 

 

Thank you for this opportunity to comment on the proposed NR 140 standards under 
consideration at this time. 

I have been working in the public interest on groundwater matters for over 40 years; as a DNR 
hydrogeologist in the 1980s, a University educator and researcher through the 1990s, 2000s, and 
2010s, and now as a UW System professor emeritus.   

I had a bit part working on the 1980s (at that time) pioneering groundwater quality legislation 
that became 1983 Act 410.  At that time, Wisconsin had a “nondegradation standard,” i.e., no 
amount of groundwater pollution was acceptable.  I helped work to educate the Wisconsin 
citizenry that such a standard was unworkable, and that moving to a health-based and 
scientifically-justified system of numerical standards was both workable and protective of the 
groundwater resource and public health.   

The Act passed with widespread support from both political parties. I consider that when Act 410 
passed, the state made a promise to the people of Wisconsin to look after their interests and 
public health through a level and nonpolitical system of standard setting. 

The process worked pretty well for a fair amount of time.  But mischief cropped up beginning in 
about 2007 over a standard for how much of the weed killer alachlor should be in groundwater.  
That mischief, it appeared to me, involved collusion among Monsanto (an herbicide 
manufacturer), its lobbyist, and the chair of the Assembly Natural Resources Committee.  Their 
strategy seemed to be not bringing to light important contradictory science – that’s fair game -  
but rather to torpedo the standard setting process by disparaging the level work and reputations 
of agency scientists following the Act 410 process.  This was tobacco industry tactics. 

The mischief continued:   Wisconsin did not even consider updating NR140 standards from 2010 
to 2019, due to rumored political considerations. 

In my view, the politicking and can-kicking that has entered the groundwater standards process 
breaks the trust made with the Wisconsin public in the 1980s.  Enough!  This is serious business 
that affects present day and future Wisconsinites. 

I support the proposed NR140 standards and urge the Department to proceed with haste.  I think 
the process for standard setting was robust, transparent, and with great opportunity for public 
input. 



I detect that the pushback on new standards regards PFAS compounds.  PFAS are obviously 
widespread and affect thousands of Wisconsinites.  And the lack of standards is hindering 
investigation and clean-up of contaminated sites.   

Many of those opposing the standard advocate for waiting on a federal standard.  My recollection 
is that many times in the past Wisconsin implemented its own standard when one was not 
forthcoming at the federal level.  Statute clearly allows it.  And by the way, if a federal standard 
is set, statue allows the Wisconsin standard to revert to the federal one.   

Groups claim that the feds will have a standard in a year or two.  I have no faith in this claim and 
find it hollow.  Groups that oppose state efforts will simply move their work to Washington and 
kick the can there.  Look at the can-kicking that was involved in trying to revise something 
plainly needed like the arsenic drinking water standard several years ago.  That example should 
give us no hope in rapid federal action on PFAS. 

In closing, I support the proposed NR140 standards, including those for PFAS chemicals, and 
urge rapid action without caving to disingenuous objectors. 

 



From:
To: DNR 140 Groundwater Quality Standards
Subject: Support for Board Order DG-15-19
Date: Friday, December 17, 2021 7:45:21 AM

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is
safe.

Please see my reasons fur strongly supporting Board Order DG 15 19 below.

Thank you,

Brianne Connelly
 

These are the ONLY protections for private wells, which a third of WI families rely on for

their drinking water. Nothing the EPA does will impact or protect private wells, so

Wisconsin’s groundwater standards are absolutely critical for protecting families with

private wells. form PFAS pollution.

No one should be forced to bear the financial and health burden of industrial pollutants

contaminating our water resources in order to protect corporate profits.

The proposed standards are informed by the best science available to protect public health

and are in line with those put forward by other states.
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Bnocen MIUNG GonPoRATloN
409 SOUTH CHURCH ST., BERLIN, WI 54923
(920) 361-2388 . FAX (920) 361-2826

www.badgerminin gcorp.com

January LL,2022

Bruce Rheineck

Wisconsin Department of Natural Resources (WDNR)

101 S Webster Street

PO Box 7921

Madison, Wl 53707

D N RL40G rou ndwate rQua I itVSta nda rds(OWisconsi n.gov

DN RAd minitrativeRulesComments@Wisconsin.gov
(via E-mail)

RE: "10th Cycle" - Proposed Amendments to ch. NR 140, Wis. Adm. Code, Groundwater Quality

Standards - PUBLIC COMMENT SUBMITTAI

Dear Mr. Rheineck:

Badger Mining Corporation (BMC) is providing the following timely written public comments for your

consideration in response to the amendments being proposed to ch. NR 140, Wis. Adm. Code, to revise

existi ng State groundwater q ua lity sta nda rds.

BMC is a family-owned business committed to producing high-quality industrial silica sand products,

operating our facilities in an environmentally responsible manner and ensuring the health and wellness

of our Associates and of the communities in which we operate.

BMC also operated a nonhazardous solid waste landfill at one of properties, which WDNR-approved

closure construction was completed in 1993 and 1994. Trichloroethene (TCE) is a constituent that has

been detected beyond the design management zone above ch. NR 140, Wis. Adm. Code, Groundwater

euality standards. BMC is committed to continuing to monitor the landfill to document the integrity and

function of the closure construction and source control measures and to document that the site remains

protective of human health and the environment. We also believe that over two decades of monitoring

has shown that the impact is well defined, shows stable to decreasing concentrations and does not pose

a threat to human health or the environment'

BMC is not in supoort of the proposed arnendment to reduce the existing TCE Enforcement Standard (ES)

from 5.0 pg/L to 0.5 Ug/L and the Preventive Action Limit (PAL) from 0.5 pg/L to 0.05 pg/L'

We do not feel that there is a strong toxicological basis for either of the TCE ES or PAL to be reduced to by

an order of magnitude.

We are a family owned values driven industrial sand supplier with a Team

of awesome assocrafes passionately pursuing excellence and stakeholder satisfaction



Page 2 of 2

The States of Michigan, lllinois and lowa TCE groundwater standards are established at 5 pg/1.

Additionally, currently the analytical laboratory TCE Limit of Detection (LOD) is O.28 Ve/L and Limit of

Quantitation (LOQ) t.L 1rylL for drinking water analysis and LOD of O.47 pg/L and LOQ of ],921tg/Lfor
groundwater analysis. This is a huge issue for the laboratories and for the clients depending on sound

analytical results.

Lastly, the economic impact that this is going to pose on landfill sites, like ours, as well as NR 700 sites.

Many sites will be forced to undergo reinvestigation and remediation. Numerous "closed cases" will be

reopened to access compliance with the new standard. Responsible parties who thought their sites where

defined or closed (and whose properties may have been bought and sold over time) will likely be very

surprised to find out the site has been reopened. WDNR is not currently positioned to handle this.

tn conclusion, BMC believes that the WDNR should really consider leaving the TCE ES at 5.0 pg/L and the

PAL at 0.05 pe/1.

BMC appreciates the opportunity to submit these public comments. Please feel free to contact me at

(920) 361-2388 or tthoma@badsermininscorp.com with any questions.

Sincerely,

TrvtWyo
Tiffany J. Thoma

Environmental Team Leader

Badger Mining Corporation

409 S. Church Street, Berlin, Wl 54923

o (s2o) 361-2388 / C(e20l2e0-2e38
tthoma@bad nrnscoro.com
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January 11, 2022 
 
Bruce Rheineck 
Department of Natural Resources  
101 S. Webster Street  
PO Box 7921  
Madison, WI 53707  
   
 
Submitted electronically via: DNR140GroundwaterQualityStandards@Wisconsin.gov  
 

Re:  Comments on Draft Groundwater Quality Standards for PFAS – DG-
15-19 

 
Dear Mr. Rheineck: 
 

The 3M Company (“3M”) appreciates the opportunity to review and comment on the 
groundwater standards proposed by the Wisconsin Department of Natural Resources (“DNR”) 
on November 4, 2021 (“Proposed Rule”).  The Proposed Rule establishes groundwater 
enforcement standards and preventative action limits for various constituents, including 
perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA).  3M is a science-based 
company with substantial experience, expertise, and product stewardship of these chemicals.  For 
PFOS and PFOA, DNR proposes an enforcement standard of 20 ppt, departing from the federal 
health advisory of 70 ppt.  The comments below focus on those two chemicals.   

 
The Proposed Rule violates Wisconsin’s groundwater statute by failing to categorize and 

rank the substances prior to issuing new standards.  Wisconsin’s application of the cited studies 
used to support the groundwater standards resulted in several errors and inconsistencies that it 
needs to address before promulgating groundwater standards.   

 
For these reasons, PFOA and PFOS do not meet the requirements to be regulated as 

substances of public health concern in groundwater as defined by Wisconsin law.  3M 
respectfully urges DNR to address the issues discussed below as it works to finalize the Proposed 
Rule.   

 
I. THE PROPOSED RULE IS PROCEDURALLY FLAWED AND VIOLATES 

WISCONSIN’S GROUNDWATER STATUTE  

Wisconsin’s groundwater law requires DNR to categorize and rank substances it 
proposes to regulate by identifying detection levels in groundwater and considering the public 
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health implications of the substances at issue.  The detection level identification and public 
health considerations underpin the enforcement standards and must be available for public input. 
Otherwise, the public cannot meaningfully comment, which renders the rulemaking process 
arbitrary and capricious.  Here, DNR did not explain the category or rank of PFOS and PFOA, 
nor did it show how it considered the public health factors.  

A. The Proposed Rule fails to explain the category or rank of PFOS and PFOA 

Wisconsin law specifies the procedure DNR must follow to categorize and rank 
substances that are identified as having a reasonable probability of entering state groundwater 
resources.1  To inform DNR’s categorization and ranking, “[e]ach regulatory agency shall submit 
to the department a list of those substances which are related to facilities, activities and practices 
within its authority to regulate and which are detected in or have a reasonable probability of 
entering the groundwater resources of the state.”2  There is no indication in the Proposed Rule 
that the required substance list was submitted to DNR and, if it was, that DNR complied with the 
statutory requirements to categorize and rank the substances at issue.3 
 

Once a substance is identified, DNR is required to categorize the substance based on 
detection levels, whether it is of public health concern, or if it has a reasonable probability of 
being detected and is of public health concern, all of which are defined by statute.4  

 
After DNR categorizes the listed substances, it is required to rank those substances within 

categories based on criteria identified by statute.5  The Proposed Rule fails to comply with these 
procedural requirements.  DNR provided information on its website about detections of PFOS 
and PFOA in various locations in the state, but it did not provide this information or a summary 
of it with the rule, and it did not categorize or rank PFOS or PFOA based on these detections. 
The Proposed Rule is therefore procedurally flawed, not only for these reasons, but also because 
DNR failed to provide a rational basis for its decision-making.      

                                                 
1 Wis. Stat. Ann. § 160.05. 
2 Id. at § 160.05(1). 
3 This is particularly troubling given that PFOA and PFOS were voluntarily phased out more than a decade ago, 
EPA has instituted rules that prevent companies from manufacturing or importing PFOS or PFOA precursors, and it 
is well-documented that serum values of PFOA and PFOS have declined dramatically in the United States.  EPA has 
reported a decrease of over 75% in the 95th percentile serum PFOS concentrations between the 1999-2000 cycle and 
the 2015-2016 cycle.  See Order Granting Approval of a Proposed Rule Change To Align Certain MSRB Rules to 
Securities Exchange Act Rule 15 l, 85 Fed. Reg. 14115 (July 1, 2020). 
4 Wis. Stat. Ann. § 106.05(3)-(4).   
5 Id. at § 160.05(4).   
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B. DNR failed to consider the statutory public health factors   

Once DNR categorizes a substance, DNR must determine whether the substance is a 
public health or public welfare concern, taking into account certain listed factors including6  
whether the substance may cause or contribute to an increase in mortality, illness or incapacity or 
other adverse health effects.7  DNR designated PFOS and PFOA substances of public health 
concern – but with no indication of whether or how it considered the required listed factors.  
Although unclear, it appears DNR simply relied on the recommendation made by the Wisconsin 
Department of Health Services (“DHS”) without following the statutorily-mandated process.8  
For this reason alone, the Proposed Rule is procedurally flawed and would not withstand judicial 
scrutiny.9  

 
Even if DNR had complied with the prescribed procedures and considered the public 

health factors, Wisconsin’s action identifying and proposing to regulate PFOS and PFAS as 
substances of public health concern in groundwater is not consistent with the best available 
science.  Although 3M has provided extensive technical comments on other proposed regulatory 
actions related to PFOA and PFOS in Wisconsin, DNR does not appear to have considered those 
or other comments in order to ensure sound and scientifically based decision-making.  For 
example, 3M recently commented on Wisconsin’s surface water quality standards and maximum 
contaminant levels and incorporates those comments by reference here.10  To reiterate, multiple 
entities have concluded, after analyzing hundreds of scientific studies, that (1) a causal 
relationship between certain adverse health effects and exposure to PFAS is lacking and (2) the 
scientific evidence does not support a correlation between high real-worlds levels of PFAS 
exposure and significant adverse impacts on human health.  In summary, DNR should have (i) 
considered this body of scientific evidence when deciding whether to designate PFOS and PFOA 
as substances of public health concern, and (ii) allowed the public to provide input on its 
consideration of each of the listed factors.       

                                                 
6 Wis. Stat. Ann. § 160.05(6)(a)-(b).   
7 Id. at § 160.05(6)(b)(1)-(4).   
8 See Order of the State of Wisconsin Natural Resources Board Amending Rules, DG-15-19 at 1 (Nov. 4, 2021), 
available at https://dnr.wisconsin.gov/sites/default/files/topic/Rules/DG1519DraftRule2.pdf, last visited Dec. 31, 
2021.   
9 Wis. Stat. Ann. § 227.57(4) (“The court shall remand the case to the agency for further action if it finds that either 
the fairness of the proceedings or the correctness of the action has been impaired by a material error in procedure or 
a failure to follow prescribed procedure.”). 
10 Final Comments on Wisconsin Surface Water Quality Public Health Significance Levels, Dec. 15, 2021; Final 
Comments on Wisconsin MCL DG-24-19, Dec. 8, 2021.   
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II. THE GROUNDWATER STANDARDS MUST BE RECALCULATED TO 

CORRECT ERRORS AND FOCUS ON TARGET POPULATION 

A. The toxicological interpretation of data on PFOA requires revisions to 
consistently focus on the identified target population 

DHS, Kieskamp et al. (2018),11 and EPA (2016a)12 identified the most sensitive, critical 
effect of PFOA toxicity as decreased bone development and accelerated male puberty in 
offspring after maternal exposure.  This effect was reported by Lau et al. (2006)13 and 
pharmacokinetically interpreted by Kieskamp et al. (2018).  DHS based its assessment on the 
interpretation by Kieskamp et al., but some data are misrepresented and need to be corrected. 
Furthermore, the subsequent calculations by DHS require adjustments to yield a scientifically 
supportable acceptable daily intake (“ADI”), and the target population must be consistent across 
all considerations.  Kieskamp et al. derived human equivalent doses (“HEDs”) for PFOA under 
consideration of varying parameters, such as half-life in humans, duration of breastfeeding, and 
percentile of population.  DHS decided to use the overall average (HED50) based on a half-life 
of 2.3 years and 12 months of breastfeeding.  Limitations in DHS’s application of this study are 
described below.  

 
1. The Kieskamp study results are presented inaccurately and should be 

corrected 

DHS considered only the choices that Kieskamp et al. (2018)14 offered and in several 
important ways Kieskamp et al.’s options are erroneously presented.  Clearly, transcription errors 
(detailed below) warrant correction.  In addition, studies that were not considered by DHS, as 
outlined below, offer more scientifically supportable options for assumptions related to the 
pharmacokinetics of PFOA.  

 
The table “Predicted Human Equivalent Doses (HEDs) for Given Half-Life and 

Breastfeeding Duration (ng/kg-d)” on p. 168 of the Recommended Public Health Groundwater 
Quality Standards Scientific Support Documents for Cycle 10 Substances (June 2019 P-02434V) 
is identified as an adaptation of Table 1 from the Kieskamp et al. publication.  
 

                                                 
11 Kieskamp, K.K., R.R. Worley, E.D. McLanahan, and M.A Verner. 2018. Incorporation of fetal and child PFOA 
dosimetry in the derivation of health-based toxicity values. Environ Int. 111:260-267. 
12 EPA. 2016a. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA). In. Vol EPA 822-R-16-
0052016. 
13 Lau C, Thibodeaux JR, Hanson RG, et al. 2006. Effects of perfluorooctanoic acid exposure during 
pregnancy in the mouse. Toxicol. Sci. 90(2):510-518. 
14 Id. 
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Screen shot of the respective table, yellow highlight added. 
 
The excerpted table correctly represents the values for the 1st percentile values. Half of 

the values for the 50th percentile are transposed, however, and all values are too low by a factor 
of 10.  For a half-life of 2.3 years, the 50th percentile data should read 700, 540, and 500 ng/kg-d 
for 6, 12, and 24 months of breastfeeding, respectively.  A significant take-away from Kieskamp 
et al. is missed through this error in this presentation of their data, which is that HED50s are 
almost 1 order of magnitude higher than the HED01 values.  The corrected view of the dose-
response curve’s shape and position along the dose scale provides a realistic understanding of 
potency.  It is imperative that DHS ensure that correct values are used throughout, and that these 
higher-than-presented values are appropriately acknowledged and discussed. 

 
2. The choice of half-life warrants broader review and focus on the most 

vulnerable population 

Kieskamp et al. (2018)15 bracketed their choice of half-lives for PFOA based on 
publications by Olsen et al. (2007)16 and Bartell et al. (2010).17  DHS highlights reviews by EPA 
(2016a, 2016b)18 and a draft document by the Agency for Toxic Substances and Disease Registry 
(ATSDR 2018)19 that chose the same minimum (EPA) and maximum (ATSDR) values for half-
lives.  The half-lives recommended by Dourson and Gadagbui (2021),20 in the range of 0.5 to 
1.5 years, are ignored.  Importantly, with respect to the maximum value derived by ATSDR, 
DHS used the draft 2018 ATSDR document, which was later updated and finalized in 2021 

                                                 
15 Id. 
16 Olsen, G.W., J.M. Burris, D.J. Ehresman, J.W. Froehlich, A.M. Seacat, J.L.Butenhoff, et al. 2007. Half-life of 
serum elimination of perfluorooctanesulfonate, per-fluorohexanesulfonate, and perfluorooctanoate in retired 
fluorochemical production workers. Environ. Health Perspect. 115(9):1298–1305. 
17 Bartell, S.M., A.M. Calafat, C. Lyu, K. Kato, P.B. Ryan, and K. Steenland. 2010. Rate of decline in serum PFOA 
concentrations after granular activated carbon filtration at two public water systems in Ohio and West Virginia. 
Environ. Health Perspect. 118(2):222–228. 
18 EPA. 2016a. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA). In. Vol EPA 822-R-16-
0052016. 
EPA. 2016b. Health Effects Support Document for Perfluorooctanoic Acid (PFOA). In. Vol EPA 822-R-16-
0032016. 
19 ATSDR. 2018. Toxicological Profile for Perfluoroalkyls - Draft for Public Comment. In: Registry AfTSaD, ed. 
Atlanta, GA2017 
20 Dourson M., and B. Gadagbui. 2021. The Dilemma of perfluorooctanoate (PFOA) human half-life. Regul. 
Toxicol. Pharmacol. 2021 Nov;126:105025. doi: 10.1016/j.yrtph.2021.105025. Epub 2021 Aug 14. PMID: 
34400261. 
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(ATSDR 2021).21  In Table 3-5 of the finalized document, ATSDR lists an elimination half-life 
as low as 2.1 years (Zhang et al. 2013).22  That half-life was specifically derived from a cohort of 
females ≤50 years of age.  DHS’s intent to consider exposure in utero and from breastfeeding 
should bring its focus to studies in women of reproductive age, not to studies in males or mixed 
cohorts.  Therefore, DHS should consider these recent developments and the effect of a shorter 
half-life on deriving groundwater standards.  A new HED50 should be calculated based on the 
elimination half-life reported for the target population (i.e., women of reproductive age). 

 
3. The calculation of an acceptable daily intake ignores the elimination 

of uncertainty regarding interspecies differences in kinetics 

In the Recommended Public Health Groundwater Quality Standards Scientific Support 
Documents for Cycle 10 Substances, DHS derived a safe concentration in groundwater based on 
what it determined to be an ADI from the Kieskamp et al. (2018)23 study.  To derive this ADI, 
DHS “applied a total uncertainty factor of 300 to account for differences between people and 
research animals (10), differences among people (3), and using a LOAEL instead of a NOAEL 
(10).”  Given that the HED50 is derived from pharmacokinetic modeling, an interspecies 
uncertainty factor of 10 is not warranted.   

 
EPA (2016a)24 derived an HED point of departure (POD) of 0.0053 mg/kg-d.25  EPA then 

applied an interspecies uncertainty factor of 3 to the HED POD based on data from Lau et al. 
(2006)26 to account for “differences in the ways humans and rodents respond to the PFOA that 
reaches their tissues.”  EPA recognized that the HED was derived based on pharmacokinetic 
modeling, and that it therefore only warranted the use of an uncertainty factor for toxicodynamic 
interspecies differences.  Other states (Minnesota, Vermont, Massachusetts) that used the Lau et 
al. (2006)27 study also only applied an interspecies uncertainty factor of 3 (Post 2021).28  In 
contrast, DHS erroneously applied an uncertainty factor of 10, ignoring the elimination of 
uncertainty regarding kinetics.  This error warrants recalculation of the proposed standard with 
the correct uncertainty factor of 3.  

 
The multiple errors, misconceptions, and inconsistencies identified above warrant 

significant revisions to the proposed groundwater standards. 
 

                                                 
21 ATSDR 2021. Toxicological profile for Perfluoroalkyls. Atlanta, GA: U.S. Department of Health and Human 
Services, Public Health Service. 
22 Zhang, Y., S. Beesoon, L. Zhu, et al. 2013. Biomonitoring of perfluoroalkyl acids in human urine and estimates of 
biological half-life. Environ. Sci. Technol. 47(18):10619-10627. 
23 Kieskamp, K.K., R.R. Worley, E.D. McLanahan, and M.A Verner. 2018. Incorporation of fetal and child PFOA 
dosimetry in the derivation of health-based toxicity values. Environ Int. 111:260-267. 
24 EPA. 2016a. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA). In. Vol EPA 822-R-16-
0052016. 
25 This value, much like the values in the table above, is misrepresented by DHS. It reads 530 ng/kg-d, but it should 
read 5,300 ng/kg-d. 
26 Id. 
27 Id. 
28 Post, G.B. 2021. Recent US State and Federal Drinking Water Guidelines for Per- and Polyfluoroalkyl 
Substances. Environ. Toxicol. Chem. Mar;40(3):550-563. doi: 10.1002/etc.4863. Epub 2020 Nov 2. 
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B. The toxicological interpretation of data on PFOS requires revisions to 
address inconsistencies and uncertainties in the most sensitive endpoint 

Though DHS used the ATSDR oral minimal risk level (MRL) to derive the groundwater 
quality standard for PFOS, it evaluated Lai et al. (2017)29 because it is a study more recent than 
those considered by ATSDR and met DHS’s inclusion criteria. Lai et al. (2017)30  There are 
numerous technical problems with the study that prevent one from drawing a reliable conclusion 
as to whether PFOS really impacted the functions of mouse testes.  

 
Lai et al. (2017)31 did not follow the routine practice in assessing the complete functional 

and anatomical aspects of mouse testes.  The study only provided body weight, testes weight, 
epididymal sperm count, and serum testosterone levels.  A guideline-driven laboratory 
developmental study should prescribe body weight, food consumption, and organ weight.  It 
should also include histopathology on liver, kidney, spleen, brain, pituitary, adrenal, prostate, 
testes, seminal vesicle, epididymis, and cauda epididymis.  In addition, this study only looked at 
sperm count in epididymis.  It should have encompassed full spermatogenesis parameters, which 
include sperm counts in both epididymis and testes, motility, progressive motility, production 
rate, and morphology (microscopic evaluation).   

 
Although the study authors claimed to have observed some elevations in HETE 

metabolites (breakdown products of arachidonic acid) in the testes via LOX enzyme, only 15-
HETE showed a dose-response whereas the other three did not (5-HETE, 8-HETE, or 12-HETE, 
all these are mediated by LOX).  Although the omic-analyses (transcriptome and lipidome) can 
inform some steps of a biochemical pathway, they cannot be used as a surrogate to represent 
testicular functions. 

 
Lai et al. (2017)32 omits internal serum PFOS dosimetry data (even though they did 

measure the PFOS concentration in testes)—the absence of the serum dosimetry information 
exerts an additional layer of uncertainty because of the shorter half-lives of PFOS and PFOA in 
animals compared to humans.  Therefore, at an equivalent administered dose, greater serum 
levels would be observed in humans compared to other mammals (Post 2021).33  Blood serum 
concentrations should be used as the basis for comparison across species rather than 
administered doses.  Testicular PFOS concentrations alone would not be sufficient for this 
comparison.  Given that the study does not meet the scientific criteria for assessing PFOS 
toxicity in humans, it is not appropriate for DHS to list Lai et al. (2017)34 as a potential critical 
study for PFOS. 
 

                                                 
29 Lai, K.P., J.C. Lee, H.T. Wan, et al. 2017. Effects of in Utero PFOS Exposure on Transcriptome, Lipidome, and 
Function of Mouse Testis. Environ. Sci. Technol. 51(15):8782-8794 
30 Id. 
31 Id. 
32 Id. 
33 Post, G.B. 2021. Recent US State and Federal Drinking Water Guidelines for Per- and Polyfluoroalkyl 
Substances. Environ. Toxicol. Chem. 40(3):550-563. doi: 10.1002/etc.4863. Epub 2020 Nov 2. 
34 Lai, K.P., J.C. Lee, H.T. Wan, et al. 2017. Effects of in Utero PFOS Exposure on Transcriptome, Lipidome, and 
Function of Mouse Testis. Environ. Sci. Technol. 51(15):8782-8794 
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1. Uncertainties in the use of immunotoxicity as the most sensitive 
endpoint for PFOS should be assessed 

Although Lai et al. (2017)35 was listed as a critical study, it was not used by DHS in the 
derivation of the proposed groundwater standard.  The intermediate oral MRL for PFOS (2 
ng/kg-d) from the ATSDR Draft Toxicological Profile for Perfluoroalkyls (2018)36 was used to 
derive the PFOS groundwater standard.  ATSDR issued a final Toxicological Profile for 
Perfluoralkyls in 2021, which should be cited and reviewed for updated studies and more recent 
science (ATSDR 2021).37  

 
ATSDR (2021)38 selected a two-generation oral reproduction study in rats by Leubker 

et al. (2005)39 to derive the oral PFOS MRL.  This is the same critical study selected by EPA 
(2016c)40 for derivation of the 20 ng/kg-d PFOS oral reference dose.  ATSDR selected a NOAEL 
of 0.1 mg/kg-d based on delayed eye-opening and reduced offspring weight.  ATSDR derived a 
HED of 515 ng/kg-d using an empirical clearance model and a PFOS half-life of 5.4 years (see 
comments on half-life below).  EPA (2016c)41 calculated a similar HED of 510 ng/kg-d, also 
using a half-life of 5.4 years. 

 
To derive the MRL from the HED, ATSDR (2021)42 applied a total uncertainty factor of 

30, including an interspecies uncertainty factor of 3 using dosimetric adjustments and an 
intraspecies uncertainty factor of 10 to account for human variability.  In contrast with EPA’s 
practice, ATSDR (2021)43 applied an additional modifying factor of 10 to account for potentially 
more sensitive immunotoxicity effects.  The applicability of this arbitrary modifying factor 
should be reconsidered given that there are significant inconsistencies in the literature for PFOS 
immunotoxity effects.  DHS acknowledges the uncertainties in EPA’s (2016c)44 assessment of 
PFOS immunotoxicity, noting that there are “uncertainties related to the mode of action, level, 
duration, and timing of exposure.”  DHS notes that these immunotoxicity effects are “potential” 
and the epidemiological studies cited by DHS (Table B-2) show mixed immunotoxicity 
responses.  Regulatory standards should not be based on toxicological endpoints that are not 
fully substantiated by literature.  Based on the scientific uncertainties of PFOS immunotoxicity 

                                                 
35 Id. 
36 ATSDR. 2018. Toxicological Profile for Perfluoroalkyls - Draft for Public Comment. In: Registry AfTSaD, ed. 
Atlanta, GA2017 
37 ATSDR 2021. Toxicological profile for Perfluoroalkyls. Atlanta, GA: U.S. Department of Health and Human 
Services, Public Health Service. 
38 Id. 
39 Luebker, D.J., M.T. Case, R.G. York, et al. 2005. Two-generation reproduction and cross-foster studies of 
perfluorooctanesulfonate (PFOS) in rats. Toxicology 215(1-2):126-148. 
40 EPA. 2016c. Drinking Water Health Advisory for Perfluorooctane sulfonic acid (PFOS) In. Vol EPA 822- R-16-
0042016. 
41 Id. 
42 ATSDR 2021. Toxicological profile for Perfluoroalkyls. Atlanta, GA: U.S. Department of Health and Human 
Services, Public Health Service 
43 Id. 
44 EPA. 2016c. Drinking Water Health Advisory for Perfluorooctane sulfonic acid (PFOS) In. Vol EPA 822- R-16-
0042016 
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as the most sensitive endpoint, DHS should reconsider its use of a modifying factor of 10 for 
development of groundwater standards. 

 
2. The choice of half-life warrants broader review and focus on the most 

relevant and vulnerable population 

Both EPA (2016c)45 and ATSDR (2021)46 used a PFOS half-life of 5.4 years to derive the 
oral reference dose or intermediate oral MRL, respectively.  This half-life is derived based on a 
study of occupationally exposed fluorochemical production workers with a median age of 61 and 
range between 55 and 75 (Olsen et al. 2007).47  More recent studies, such as Li et al. (2018),48 
determined a half-life of 3.4 years for PFOS based on residents exposed to PFOS through 
municipal drinking water.  This study yielded a half-life of 3.1 years for a cohort of women aged 
15–50 years.  Women of reproductive age are the target population for the critical effect.  The 
elimination half-life of PFOS in this population should be pivotal for deriving the HED, rather 
than the study by Olsen et al. that only included two females.  The shorter half-life indicates 
more rapid clearance for the target population than previously assumed by EPA and ATSDR. 
Additionally, the drinking water pathway assessed by Li et al. (2018)49 is more reflective of 
human exposures through groundwater than the occupationally exposed population cited in 
Olsen et al. (2007).50  DHS should apply this more recent and relevant assessment of the PFOS 
half-life in the derivation of groundwater standards.  

 
C. The exposure assumptions for the calculation of safe concentrations of PFOA 

and PFOS in groundwater ignore the very nature of the data they are based 
on 

DHS used an HED50 to derive the ADI for PFOA.  This HED50 is the material human 
equivalent dose that results in the same fetal/infant dosimetry as the fetal/pup dosimetry derived 
by Kieskamp et al. (2018).51  That fetal/pup dosimetry, in turn, was based on the applied 
maternal dose to the dam.  This means that the HED50 and, thus, the ADI is for human mothers. 

                                                 
45 Id. 
46 ATSDR 2021. Toxicological profile for Perfluoroalkyls. Atlanta, GA: U.S. Department of Health and Human 
Services, Public Health Service 
47 In the DHS report (p. 186), this study is incorrectly referred to as Olsen et al. 2010, but the citation in the 
references correctly refers to Olsen et al. (2007).  Olsen, G.W., J.M. Burris, D.J. Ehresman, J.W. Froehlich, A.M. 
Seacat, J.L. Butenhoff, et al. 2007. Half-life of serum elimination of perfluorooctanesulfonate, per-
fluorohexanesulfonate, and perfluorooctanoate in retired fluorochemical production workers. Environ. Health 
Perspect. 115 (9):1298–1305. 
48 Li, Y., T. Fletcher, D. Mucs, K. Scott, C.H. Lindh, P. Tallving, and Jakobsson, K. 2018. Half-lives of PFOS, 
PFHxS and PFOA after end of exposure to contaminated drinking water. Occup. Environ. Med. 75:46-51. 
49 Id. 
50 Olsen, G.W., J.M. Burris, D.J. Ehresman, J.W. Froehlich, A.M. Seacat, J.L. Butenhoff, et al. 2007. Half-life of 
serum elimination of perfluorooctanesulfonate, per-fluorohexanesulfonate, and perfluorooctanoate in retired 
fluorochemical production workers. Environ. Health Perspect. 115 (9):1298–1305 
51 Kieskamp, K.K., R.R. Worley, E.D. McLanahan, and M.A Verner. 2018. Incorporation of fetal and child PFOA 
dosimetry in the derivation of health-based toxicity values. Environ Int. 111:260-267. 
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Likewise, in the derivation of the ATSDR (2021)52 oral MRL for PFOS, the HED is based on the 
maternal serum dosimetry and not that of the offspring.  However, DHS applied exposure 
assumptions for infants (10 kg body weight, water consumption of 1 L per day, relative source 
contribution of 100%) and refers to Chapter 160, Wisconsin Statutes.  The scientific disconnect 
between the nature of the HED and the mandated exposure assumptions requires DHS to revise 
its approach by focusing on either maternal or fetal/infant exposure—but not a hybrid of both. 

 
D. Justification is needed for a combined PFOS and PFOA standard based on 

differences in potency and modes of action    

DHS proposes a combined standard of 20 ng/L for the sum of PFOA and PFOS based on 
DHS’s assumption that “PFOS and PFOA can cause similar effects in humans and animals.” 
However, DHS has not demonstrated that these chemicals act through the same mode of action 
or that the demonstrated effects are sufficiently similar.  DHS states that developmental effects 
are the most sensitive endpoint for PFOS, but contradictorily has also selected the ATSDR oral 
MRL, which assumes  that immunotoxicity is the more sensitive endpoint for PFOS, as the basis 
for the groundwater standard.  Immunotoxicity is not considered as the most sensitive endpoint 
for PFOA, which indicates that PFOA and PFOS may act through different modes of action or 
may exert different potencies on the same effect.  Because of this, two separate standards should 
be independently derived. 

 

******* 

3M appreciates the opportunity to provide comments on the proposed regulation and 
requests that DNR issue a revised proposal categorizing and ranking substances consistent with 
statutory requirements, and update its analysis to reflect the best available science.  
 
 
 

                                                 
52 ATSDR 2021. Toxicological profile for Perfluoroalkyls. Atlanta, GA: U.S. Department of Health and Human 
Services, Public Health Service 



 

 

Bruce Rheineck  
Department of Natural Resources  
101 S. Webster Street  
PO Box 7921  
Madison, WI 53707 

January 6th, 2022 
 
DNR Board Members,  
 
Thank you for taking the time to review my testimony in support of Board Order DG-15-19, relating to 
the numerical standards to minimize the concentration of polluting substances in groundwater.  While I 
am solely the Representative of the 90th District, I believe this rule will have wide impacts on 
constituents across northeastern Wisconsin in the quality of their drinking and ground water.  
 
Green Bay is one of the many places to call home in our state that contain PFAS and other contaminants 
in our water sources. Marinette, our next-door neighbor, has a known PFAS contamination site from the 
Tyco Fire Products facility, and research continues to show how this ‘forever-chemical’ moves through 
our groundwater systems. My constituents and community members from the Greater Green Bay metro 
area are now more concerned than ever before about the health of our groundwater. Frequent questions 
from the community include, ‘How high is the concentration of PFAS in the Bay? Where do these 
contaminants come from and who is responsible? And, is my drinking water safe for my family?’ 
Unfortunately, my community has good reason for serious concern. A study from the University of 
Wisconsin Sea Grant in the summer of 2020 showed that the highest rates of PFAS loading, or the 
spreading of particles from a smaller tributary to a larger body of water, from the surrounding area into 
Green Bay come from the Fox and Menominee Rivers.1  
 
The people of Wisconsin deserve safe and clean water - passing this Board Order is a step in the right 
direction, and I urge your support in its passage.  
 
Thank you for your consideration.  
 
Sincerely,  

 
Kristina Shelton 
(she/her/hers) 
State Representative, 90th Assembly District 

                                                 
1 Lake Talks: Forever Chemicals- PFAS in the Green Bay Watershed 

https://www.youtube.com/watch?v=z7JwR6n1rtg
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January 11, 2022 

Bruce Rheineck 
Department of Natural Resources 
101 S. Webster Street 
PO Box 7921 
Madison, WI 53707 
 
Via email to: 
DNR140GroundwaterQualityStandards@Wisconsin.gov  and  
DNRAdministrativeRulesComments@wisconsin.gov 
 
RE: Proposed Amendments to Chapter NR 140, Wisconsin Administrative Code, Groundwater 
Quality, Relating to Setting Numerical Standards to Minimize the Concentration of Polluting 
Substances in Groundwater 

The Wisconsin Natural Resources Board has proposed an order to amend NR 140.10 Table 1, 140.20 Table 
3 and Appendix I to Table 1 relating to setting numerical standards to minimize the concentration of 
polluting substances in groundwater. On behalf of the Hexavalent Chromium of the American Chemistry 
Council, we submit the attached comments from ToxStrategies for the Board’s consideration.  

As described in detail in the attached comments, Wisconsin is proposing a new groundwater standard for 
hexavalent chromium (Cr(VI)) of 70 ppt, equivalent to 0.07 parts per billion. The average groundwater 
concentration of hexavalent chromium in the US ranges from 1-5 ppb, so this standard is orders of 
magnitude below naturally occurring levels. The background level of Cr(VI) in Wisconsin’s drinking water 
is an average of 330 ppt and thus the proposed standard is much lower than background levels. 

The very low proposed environmental standards for Cr(VI) are not consistent with the best available science 
and the proposed standard implies that nearly all water sources in the state of Wisconsin pose an 
unacceptable cancer risk. Such a conclusion can only be drawn here where an outdated approach has been 
used for the health assessment of Cr(VI) by the state of Wisconsin. In Wisconsin, the Cr(VI) levels do not 
pose an appreciable public health risk. 

The outdated approach used for the health assessment underpinning the proposed groundwater standard 
omits most of the large body of published research since 2011 on the Cr(VI) mode of action. Additionally, 
the EPA/OEHHA analyses referenced in the Wisconsin health assessment as a basis for the proposed action 
are also out of date. The draft EPA IRIS assessment from 2010 cited was sent to an EPA peer review panel 
that noted that there were many data gaps, and that EPA should wait to finalize an assessment until MOA 
research underway at the time was completed – the MOA research funded by the ACC Hexavalent 
Chromium Panel. The Mode of Action research on hexavalent chromium has produced over 30 papers in 
peer-reviewed journals in the last 8 or so years. The major research findings include the following: 

- Biological events leading to tumor formation in mice exposed to Cr(VI) occurred only at high levels, 
levels far greater than levels found in drinking water  

- No toxicity or tumor formation was observed in mice or rats exposed to concentrations of hexavalent 
chromium in drinking water at EPA’s current MCL of 100 ppb for total chromium 

mailto:DNR140GroundwaterQualityStandards@Wisconsin.gov
mailto:DNRAdministrativeRulesComments@wisconsin.gov
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- No toxicity or tumor formation was observed at 1,400 ppb, over 10 times the MCL 

- Hexavalent chromium has a non-mutagenic mode of action in the small intestine  

The findings of the MOA research and all the data is publicly available at this link: https://cr6study.info/. 

Other regulatory agencies that have concluded that the mode of action in the small intestine is non-
mutagenic, including TCEQ, Health Canada, the WHO, and the Japanese Food Safety Authority, have all 
reviewed and referenced the major published research from the MOA research in setting drinking water 
levels. They are in agreement with the MOA research that the weight of evidence shows a non-mutagenic 
mode of action in the rodent small intestine. 

The current groundwater standard for total chromium in Wisconsin is based on the federal MCL of 100 
micrograms/liter. This value is based on US EPA’s reference dose (RfD) for Cr(VI) which is based on a 
study using Cr(VI) (as opposed to Cr(III) or total chromium). As such, the current Wisconsin MCL of 100 
micrograms/liter is essentially a safe value for hexavalent chromium.  

The total chromium value was developed prior to the publication of significant technical information, 
including a more recent 2-year cancer bioassay on Cr(VI) in drinking water (NTP 2008), as well as a decade 
of follow-up, peer-reviewed published research investigating the mode of action (MOA) for the tumors 
observed on the NTP (2008) bioassay. 

We thank the Board for considering these comments. For additional information or for any questions, please 
contact me at eileen_conneely@americanchemistry.com or (202)-249-6711. 

 

Thank you, 

Eileen Conneely 

Eileen Conneely 
Senior Director, Chemical Products & Technology Division 
 

https://cr6study.info/
mailto:eileen_conneely@americanchemistry.com
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Comments on Wisconsin’s Proposed Standard for Cr(VI) 
As noted below, Wisconsin’s draft report on hexavalent chromium (Cr(VI)) does not 
seem to adopt the usual tenets of human health risk assessment nor does it follow 
established methods for data interpretation and integration. As we discuss below, the very 
low proposed environmental standards for Cr(VI) are not consistent with the best 
available science and the proposed standard implies that nearly all water sources in the 
state of Wisconsin pose an unacceptable cancer risk. If such a conclusion were to be 
drawn, it would not be due to the carcinogenic potency of Cr(VI), but rather the outdated 
approach used for the health assessment of Cr(VI) by the state of Wisconsin. In 
Wisconsin, the Cr(VI) levels do not pose an appreciable public health risk.  
 
Health Effects 
The brief Health Effects section cites only a total of five references, including an ATSDR 
review document and the NTP (2008) cancer bioassay on Cr(VI) (NTP 2008; ATSDR 
2012). It omits most of the large body of published research from 2011 through the 
present on the Cr(VI) mode of action.  Below are specific comments on this section. 
 
Page 1, Health Effects, 2nd paragraph, 2nd sentence: It is insufficient to simply say that 
“previous studies” have shown teratogenic effects and may cause mutagenic effects. 
What is the quality of the studies that reported teratogenic effects? Notably, 
teratogenicity has not served as a basis for proposed or finalized Cr(VI) toxicity criteria 
in several recent assessments (U.S. EPA 2010; Health Canada 2016; TCEQ 2016; FSCJ 
2019; WHO 2019). Regarding mutagenicity, the drafters need to clarify what types of 
studies have shown mutations? In vitro? In vivo? Both? Under what exposure context? In 
what assays/systems? There are top-tier in vivo mutation studies on Cr(VI) that greatly 
inform the relevance of the very generic statement about mutagenicity in the Wisconsin 
report. 
 
Page 1, Health Effects, 2nd paragraph, 3rd sentence: The statement about studies 
demonstrating interactive health effects is a non sequitur. Notably, one of these three 
papers cited in the Health Effects section, (Fan et al. 2012), only reports gene expression 
changes in the mouse liver. Such changes in gene expression are difficult to interpret in 
the absence of other data to phenotypically anchor transcript responses to biological 
changes. Importantly, mice and rats exposed to Cr(VI) in the 2-year NTP (2008) cancer 
bioassay did not develop liver tumors, so it is unclear why Fan et al. (2012) is cited. 
 
Overall, the Heath Effects section lacks citation to the most recent published research and 
does not include any references after 2016. 
 
Current Standard 
The current groundwater standard for total chromium in Wisconsin is based on the 
federal MCL of 100 µg/L. This value is based on U.S. EPA’s reference dose (RfD) for 
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Cr(VI) which is based on a study using Cr(VI) as opposed to Cr(III) or total chromium. 
As such, the current MCL of 100 µg/L is essentially a safe value for Cr(VI).  
 
Standard Development 
Wisconsin argues that the state must use a federal number unless one does not exist or 
there is “significant technical information that was not considered when the federal 
number was established…”. While it is true that the US EPA does not have final toxicity 
criteria specifically for Cr(VI), the basis for the RfD and MCL for total chromium derives 
from a study with Cr(VI) and therefore the RfD and MCL are effectively Cr(VI) values. 
 
Nevertheless, the total chromium value was developed prior to the publication of 
significant technical information that warrants consideration by Wisconsin for setting 
safety standards for Cr(VI). This technical information includes a more recent 2-year 
cancer bioassay on Cr(VI) in drinking water (NTP 2008), as well as a decade of follow-
up, peer-reviewed published research investigating the mode of action (MOA) for the 
tumors observed on the NTP (2008) bioassay (see below).  
 
The paragraph on page 4 under the heading “EPA Oral Reference Dose (2010)”, 
describes EPA’s proposed chronic RfD in U.S. EPA’s draft IRIS assessment (U.S. EPA 
2010). This value is based on intestinal hyperplasia observed in mice. In subsequent years 
it has been recognized that the incidence data for intestinal hyperplasia was incorrect, 
stemming from a misleading/confusing presentation of that incidence data by the NTP in 
three publications (NTP 2008; Stout et al. 2009; Witt et al. 2013).  This was 
communicated in a memo to Dr. Vincent Cogliano (Acting Director, Integrated Risk 
Information System) of the U.S. EPA National Center for Environmental Assessment on 
November 7, 2016 (Attachment 1). As such, the RfD in U.S. EPA (2010) requires 
revision before it could be adopted by the state of Wisconsin. Moreover, newer technical 
data indicate that the RfD is higher than 0.0009 mg/kg-d, possibly as high as 0.003 
mg/kg-d. This latter value matches the current IRIS value for total chromium (again 
based on Cr(VI) study) but is based on far more scientific data (see below).  
 
Oncogenic Potential 
Cr(VI) is unequivocally carcinogenic to rodents exposed chronically to very high oral 
concentrations: mouse small intestine at ³30 ppm Cr(VI) and rat oral cavity at 180 ppm 
Cr(VI) (NTP 2008). According to U.S. EPA’s UCMR3 data, the median and 95th 
percentile Cr(VI) levels in US water systems is 0.001 and 0.003 ppm Cr(VI), 
respectively. Figure 1 (below) shows the concentration-response for tumors in the NTP 
bioassay relative to the existing federal MCL (dotted vertical line) and environmental 
Cr(VI) levels (symbols at 0.003 ppm). Also marked on Figure 1 is Wisconsin’s proposed 
safety standard of 70 ng/L, which is equivalent to 0.07 µg/L or 0.00007 ppm Cr(VI). This 
proposed value is 14-fold lower than the median concentration in US water supplies.  It 
should be noted that the concentrations used in the NTP cancer bioassay were 5000 to 
180000 times higher than the median levels found in the UCMR data, and were so high 
as to cause intestinal cytotoxicity and diffuse epithelial hyperplasia (DEH) in the small 
intestine. As explained below, this chronic toxicity from high dose exposure resulted in 
the formation of intestinal adenomas and carcinomas in mice (Figure 1). The apparent 
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requirement for cytotoxicity to cause cancer is inconsistent with linear low-dose 
extrapolation methods that result in the improbable risks of 1/1,000,000 at 0.00007 ppm, 
1/100,000 at 0.0007 ppm, 1/10,000 at 0.007 ppm, and 1/1000 at 0.07 ppm Cr(VI) or 
approximately the MCL of 0.1 ppm Cr(VI). 
 
 
 

 
Figure 1. Oral carcinogenicity of Cr(VI). (A) Incidence of diffuse epithelial hyperplasia (DEH) in the 
duodenum and the combined adenoma/carcinoma (A/C) incidence in the duodenum and jejunum of B6CF1 
mice exposed to Cr(VI) in drinking water for 2 years. (B) Incidence of oral tumors (squamous cell 
carcinoma) in F344 rats exposed to Cr(VI) in drinking water for 2 years. The vertical dotted line in each 
plot represents the current MCL for total chromium (0.1 ppm). The lowest data points in each plot represent 
the control group assigned 0.003 ppm Cr(VI), the 95th percentile Cr(VI) concentration in U.S. water 
sources. The red arrows correspond to the water standard proposed by Wisconsin (70 ng/L) based on the 
theoretical 10-6 (one-in-a-million) cancer risk.  
 
 
There are two errors in the subsection labelled “EPA Cancer Slope Factors” on pages 5-6. 
First, the text states that rats developed intestinal tumors and mice developed oral tumors. 
Second, after stating that EPA chose to use the male small intestine data due to the better 
fit of the multistage model, it is then stated that the female mouse data was associated 
with less uncertainty. These statements seem incongruent.  
 
On pages 6 and 7 there is a very brief discussion of the literature search, identification of 
key studies and mention of MOA research. However, one of the 25 key studies listed in 
Table A-1 is Suh et al. (2014), which describes a small subset of adverse effects from a 
larger study described in Thompson et al. (2011). While the latter study reports some of 
the same effects observed in the NTP (2008) bioassay, it includes two additional, lower, 
more environmentally-relevant concentrations of Cr(VI). Moreover, this study was 
conducted at the same laboratory as the NTP Cr(VI) bioassay, and serves as the basis for 
several subsequent publications investigating the pharmacokinetics and MOA for the 
tumors observed in the NTP bioassay. These data, which are summarized below, have 
been used in conjunction with the NTP (2008) bioassay to develop safety criteria for 
Cr(VI) that differ greatly from the 70 ng/L value proposed by the state of Wisconsin. The 
development of an alternative toxicity value for Cr(VI) is also described below. This 
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value uses more data than used by the state of Wisconsin or any of the toxicity criteria 
cited by the state of Wisconsin which were developed approximately a decade ago before 
critical data designed to inform the risk assessment of Cr(VI) were published.  
 
Review of 10 Years of Target MOA on Cr(VI) Oral Carcinogenicity  
 
Derivation of toxicity criteria for Cr(VI) using an RfD (or TDI) approach that is protective 
of both cancer and noncancer effects is supported by the numerous studies available in 
the literature that were designed specifically to address the MOA for intestinal tumors 
in mice, and have been conducted after the release of the NTP (2008) report. The work 
initially began with an hypothesized MOA using accepted MOA and human relevance 
frameworks (Thompson, Haws, et al. 2011), and has culminated in published MOAs and 
adverse outcome pathways (Thompson et al. 2013; Thompson, Suh, et al. 2017; Bhat et 
al. 2020). The MOA is shown in Figure 2, and closely follows the accepted MOA for the 
fungicides captan and folpet (U.S. EPA 2004; Cohen et al. 2010). 
 
 

 

Figure 2. Proposed threshold MOA for Cr(VI)-induced intestinal tumors. Cr(VI) is reduced to Cr(III) by 
gastric and intestinal lumen fluid and contents. Cr(III) has minimal uptake relative to Cr(VI). With exposure 
to high concentrations of Cr(VI) the key events are as follows: (1) unreduced Cr(VI) is available for 
absorption into villus enterocytes (red circles), (2) Cr(VI) causes cytotoxicity in villus enterocytes that can 
lead to villus blunting, (3) crypt hyperplasia (note lengthening of the crypt depth) occurs to regenerate 
lost villus enterocytes, and (4) increased cell replication increases the chance of spontaneous mutation in 
intestinal crypt stem cells (indicated by x). Ultimately, chronic regenerative hyperplasia can lead to 
adenoma formation. Adapted from: (Moffat et al. 2018) 

 
There is considerable evidence that high concentrations of Cr(VI) cause cytotoxicity in 
intestinal villi and compensatory crypt cell hyperplasia. Critically, this has been observed 
after only 1 week of exposure in two separate studies in mice (Thompson, Proctor, et al. 
2011; Thompson, Wolf, et al. 2015), suggesting that mice in the highest treatment 
groups of the NTP (2008) bioassay experienced an increase in cell proliferation 
throughout the entire 2-year study. Because every round of cell proliferation has an 
increased chance of spontaneous mutation, this increase in proliferation likely explains 
why mice developed intestinal tumors whereas rats did not. 
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In addition to evidence for cytotoxicity and regenerative cell proliferation, several 
studies conducted after the NTP (2008) bioassay have investigated genotoxicity in the 
target organs. Two studies found no evidence for Cr(VI)-induction of crypt micronuclei 
(MN) in the duodenum following exposure to up to 180 ppm Cr(VI) for 7 or 90 days 
(O'Brien et al. 2013; Thompson, Wolf, et al. 2015). Mutation analyses in mice exposed to 
≤180 ppm Cr(VI) for 90 days did not exhibit increases in kras codon 12 GAT mutant 
frequency (O'Brien et al. 2013). A transgenic rodent (TGR) mutation assay in gpt delta 
mice found no evidence of increased mutant frequency in the duodenum following 
exposure to Cr(VI) for 28 or 90 days (Aoki et al. 2019). Transgenic Big Blue rats exposed 
to 180 ppm Cr(VI) for 28 days did not exhibit increased cII transgene mutant frequency 
in the duodenum—despite detection of high levels of chromium in the duodenal tissue 
(Thompson, Young, et al. 2017). Mice exposed to 5 and 20 ppm Cr(VI) for nine months 
did not exhibit increased DNA-protein crosslinks or oxidative DNA damage in the 
stomach or duodenum (De Flora et al. 2008).  
 
Consistent with evidence for Cr(VI) toxicity being initiated in the villi and the lack of 
genotoxicity in crypts of a highly proliferative tissue receiving large amounts of 
exposure, synchrotron-base X-ray fluorescence (XRF) microcopy reveals the presence of 
chromium fluorescence in the duodenal villi of mice exposed to 180 pm Cr(VI) for 7 or 
90 days, but not in the proliferative crypt compartment where stem cells 
reside (Thompson, Seiter, et al. 2015; Thompson, Wolf, et al. 2015). These data indicate 
that the crypt compartment is largely protected from direct contact with chromium. 
Coupled with pharmacokinetic data indicating nonlinearities in the amount of chromium 
escaping reduction in the rodent stomach and reaching the small intestine (see below), 
there is little/no scientific support for a hypothesis that low-dose Cr(VI) exposures, e.g., 
current environmental monitoring levels, causing mutations that would lead to 
intestinal cancer. 
 
Although F344 rats did not develop intestinal tumors in the 2-year NTP cancer bioassay 
(NTP, 2008), they did develop tumors of the oral mucosa originating around the gingiva 
of the upper molar teeth at 180 ppm. Notably, no other tumors were observed, nor 
were such tumors observed in B6C3F1 mice. Some scientists have posited that these 
tumors provide evidence of a mutagenic MOA, albeit without any target tissue data 
(McCarroll et al. 2010). However, it was recently demonstrated that exposure to 180 
ppm Cr(VI) did not increase cII transgene mutant frequency in the gingiva of Big Blue 
transgenic rats (Thompson, Young, et al. 2015). In fact, a transcriptomic analysis from 
the oral mucosa of rats and mice exposed to ≤180 ppm Cr(VI) for 7 or 90 days did not 
find any significant changes in gene expression (Thompson et al. 2016), indicating 
that Cr(VI) likely had little/no direct effect in the oral tissue. Indirect non-genotoxic 
mechanisms for the oral tumors in rats at 180 ppm Cr(VI) have been discussed 
elsewhere (Suh et al. 2014).   
 
In summary, there is considerable evidence for a non-genotoxic MOA involving chronic 
villus cytotoxicity following by regenerative cell proliferation for intestinal tumors in 
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mice. While the MOA for oral tumors in rats remains uncertain, a top tier TGR assay 
provides no evidence of a mutagenic MOA. Moreover, the oral tumors observed in rats 
at 180 ppm Cr(VI) is 180,000-fold higher than the median background levels of 0.001 
ppm Cr(VI). As will be shown below, several organizations have recently used the data 
summarized above to develop threshold toxicity criteria protective of both cancer and 
noncancer.  
 
Finally, we note that page 7 of the Wisconsin report remarks that the above studies 
primarily come from one research group. We are not sure what was implied, but the 
mode of action research published over the last decade has come from a diverse 
collective of experts with experience working in and with regulatory agencies, contract 
research laboratories, and government bodies like the U.S. Army Engineer Research and 
Development Center.  
 
 
Derivation of an RfD or TDI Protective of Cancer and Noncancer Effects of Cr(VI)  
 
The toxicity criteria proposed by Wisconsin, that has been adopted from other 
regulators, were developed prior to the research highlighted above (NJDEP, 2009; 
USEPA, 2010; McCarroll et al., 2010; OEHHA, 2011). In fact, this new research meets the 
definition of “significant technical information that was not considered when the federal 
number was established…”. As such, Wisconsin should not adopt any of these older 
toxicity criteria. Instead, Wisconsin should review recent regulatory assessments that 
have reviewed the new research. Of note, these regulatory bodies have concluded that 
the MOA for intestinal tumors is non-mutagenic and therefore have not developed 
cancer slope factors for Cr(VI), but rather have developed toxicity criteria based on RfD 
and TDI values (Health Canada 2016; TCEQ 2016; FSCJ 2019; WHO 2019). These more 
recent regulatory assessments should take precedence over prior values that clearly do 
not represent the current state-of-the-science (NJDEP 2009; U.S. EPA 2010; OEHHA 
2011)).   
  
Additionally, while much of the MOA research informs the risk assessment of Cr(VI), 
many of the new toxicity criteria still rely on the underlying NTP (2008) bioassay. As an 
example, Thompson and colleagues developed an oral RfD based on intestinal 
hyperplasia and internal dosimetry estimates obtained from physiologically-based 
pharmacokinetic (PBPK) modeling. Briefly, exposure scenarios in the NTP bioassay were 
converted to estimates of Cr(VI) moving from the stomach into the small intestine and 
subsequently into each segment of the mouse small intestine (e.g., duodenum). These 
internal dose estimates were linked to corresponding incidence data for hyperplasia in 
the NTP (2008) bioassay and subjected to benchmark dose (BMD) modeling to derive a 
point of departure (POD) for intestinal hyperplasia in mice. This POD was reduced by a 
3-fold uncertainty factor to account for potential species differences in 
pharmacodynamic responses to Cr(VI). A human Cr(VI) PBPK model was then used to 
estimate the daily lifetime exposure that results in the same internal POD in humans as 
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mice. This value was further reduced by a 3-fold uncertainty factor to account for 
potential human variability in pharmacodynamic responses as well as a data-derived 
human pharmacokinetic variability factor based on differences in estimated internal 
dosimetry in individuals with normal gastric pH and abnormally high gastric pH to 
account for sensitive individuals unable to reduce Cr(VI) to Cr(III) in the acidic 
environment of the stomach. This resulted in an RfD of 0.003 mg/kg-day, which matches 
the existing IRIS value albeit using a higher quality underlying assay (i.e., NTP (2008)) 
and risk assessment methods using PBPK and BMD modeling. This value corresponds to 
0.1 ppm Cr(VI), which matches the existing federal MCL of 0.1 ppm for total chromium 
that was based on studies with Cr(VI) (i.e., the MCL was a de facto value for Cr(VI)). The 
fact that the new value matches the existing MCL indicates that regulators can now have 
more confidence that the exiting MCL is health protective. In the following section, we 
compare Cr(VI) levels in the state of Wisconsin as reported in U.S. EPA’s UCMR3 data to 
the proposed Wisconsin toxicity value. 
 
 
Comparison of Wisconsin Cr(VI) Levels to their Proposed Standard of 70 ng/L  
 
The U.S. EPA measures currently unregulated contaminants in drinking water pursuant to 
the Safe Water Drinking Act (SDWA). In the Third Unregulated Contaminant 
Monitoring Rule (UCMR3), Cr(VI) was measured in public water systems (PWS) 
between 2013 and 2015.  According to the U.S. EPA, these data “serve as a primary 
source of occurrence and exposure information that the agency uses to develop regulatory 
decisions”, (USEPA, 2012). All large PWSs, serving drinking water to greater than 10,000 
people, were required to participate for a 12-month period. Additionally, 800 PWSs 
were selected to represent smaller systems which service fewer than 10,000 people.  
 
For Wisconsin, the Cr(VI) data from the UCMR3 Occurrence database (USEPA, 2017) 
were analyzed along with U.S. EPA’s Safe Drinking Water Information System (SDWIS) 
Federal Reports data from 2015 (SDWIS, 2015). SDWIS provides information for each 
PWS, including: PWS type, population served, counties served, and cities served. All 
non-detected observations were imputed a value of one-half the minimum reporting 
limit (MRL) for Cr(VI), (i.e. 0.03/2 = 0.015 ug/L or 15 ng/L), and units were then 
converted from ug/L to ng/L. The analyses presented below were conducted using 
ggplot2 in R v4.0.4, RStudio v1.4.1106, ESRI’s ArcGIS Pro v2.8.29751, Microsoft Excel 
v16.50 and U.S. EPA’s ProUCL v5.1. 
 
Wisconsin reported drinking water measurements of Cr(VI) from 93 PWSs representing a 
total population served of 2,934,723. A total of 1,140 measurements were reported, of 
which 808 samples were reported at detectable levels of Cr(VI). Figure 3 below shows 
the range of concentrations (minimum to maximum) of Cr(VI) reported by each PWS. 
Wisconsin’s proposed Cr(VI) drinking water standard of 70 ng/L is presented on the plot. 
Figure 4 shows this same data along with the current total chromium MCL of 100,000 
ng/L.  Of the 93 Wisconsin PWSs tested, 48 PWSs had at least one measured Cr(VI) 



 

ToxStrategies, Inc. 23501 Cinco Ranch Blvd, Suite B226, Katy, TX 77494 
Office (281) 712-2062 Ext. 2002  •  Fax (832) 218-2756  • www.toxstrategies.com 

— 8 — 

concentration below 70 ng/L, 73 PWSs had at least one measurement above 70 ng/L 
(Figure 3), and none of the PWSs had measurements greater than the current MCL of 
100,000 ng/L (Figure 4).  
 
 
 
 

 
Figure 3: Concentrations of Cr(VI) in Wisconsin Public Water Sources used in UCMR3 Occurrence Data. 
Each bar represents the range of concentrations measured for each PWS. A line representing the 
proposed Wisconsin Standard of 70 ng/L is presented. 
 

 
Figure 4: Measured Concentrations of Cr(VI) in Wisconsin Public Water Sources used in UCMR3 
Occurrence Data (same as Figure 3) but with a red line added representing the current Chromium MCL of 
0.1 ppm, or 100,000 ng/L (presented for scale and context). As in Figure 3, each bar represents the range 
of concentrations measured for each PWS.  
 
The full distribution of Cr(VI) measurements is shown in Figure 5.  Concentrations of 
Cr(VI) in drinking water ranged from the 15 ng/L (i.e. the MRL/2) to 3300 ng/L, with a 
median measurement of 180 ng/L. Notably, 64% of measurements exceed the proposed 
Cr(VI) standard of 70 ng/L.  
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Figure 5: Distribution of All Measured Concentrations of Cr(VI) Data in Wisconsin Public Water Sources. A 
line representing the MRL (30 ng/L), as well as a line representing the proposed standard (70 ng/L) are 
presented. 
 
 
 
Figure 6 includes two maps of Wisconsin which focus on only the subset of data 
that exceeds particular levels of interest.  In both maps, the white areas 
indicate counties which did not have UCMR3 data. Of the 72 counties in Wisconsin, only 
38 counties (or approximately 53%) had PWSs that were included in UCMR3 
testing. The map on the left demonstrates that none of the drinking water in the counties 
in Wisconsin with UCRM3 data exceed the MCL of 0.1 ppm total chromium.  The map 
on the right shows Wisconsin counties (in yellow to red) that had a 
median Cr(VI) concentration greater than the proposed Cr(VI) standard of 70 ng/L.  The 
gray counties in the right map had median Cr(VI) concentrations in drinking water at 
levels less than 70 ng/L. Of the 38 counties tested in the UCMR3 data, 30 counties (or 
approximately 79%) had a median measured concentration of Cr(VI) greater than the 
proposed Cr(VI) standard of 70 ng/L. Major cities in Wisconsin (Milwaukee, Madison, 
and Green Bay) have the highest population affected by Cr(VI) concentrations greater 
than 70 ng/L.   
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Figure 6: Map showing no Wisconsin counties included in the UCMR3 data exceeded the current MCL of 
0.1ppm (left) and map showing Wisconsin counties that had a median measured concentration of Cr(VI) 
greater than 70 ng/L and count of population affected (right).  
 
Overall summary statistics for the Cr(VI) in Wisconsin drinking water reported in UCMR3 
can be found in Table 1.   Across all samples, the mean concentration is 333 ng/L and 
the 95th upper confidence level on the mean (95UCL mean) is 397 ng/L.  Cr(VI) 
concentrations in water can vary based on source (i.e. groundwater or surface water). 
Using both non-parametric and classical analysis of variance (ANOVA) tests, the central 
measures (i.e. mean/median) for groundwater and surface water were compared to test 
for any statistically significant difference. These tests indicated statistical significance 
between drinking water sources.  Mean Cr(VI) concentrations for groundwater and 
surface water were 379 ng/L and 225 ng/L, respectively.    
 
 
Table 1.  Summary Statistics for Cr(VI) in Wisconsin Drinking Water data in UCMR3   
 

Grouping % 
Detects 

N 
Samples 

N Samples > 
70 ng/L 

% of 
Samples     
> 70 ng/L 

Population 
Served 

Population 
Served, Avg 

Cr(VI) > 70 ng/L 

% of 
Population 

Avg > 70 
ng/L 

Cr(VI) in water (ng/L) 

Min Mean 95UCL 
Mean 

Max 

All UCMR3 Data 71% 1140 734 64% 2934723 2502465 85% 15 333 397 3300 
Groundwater 
Samples 60% 800 420 53% 1178899 839212 71% 15 379 466 3300 
Surface Water 
Samples 97% 340 314 92% 1755824 1663253 95% 15 225 280 1895 

 
If the UCMR3 dataset is representative of all PWS servicing Wisconsin, approximately 
85% of the population would be exposed to concentrations of Cr(VI) greater than 70 
ng/L. According to the Wisconsin Public Water Systems Annual Drinking Water Report, 
71% of the state’s population is served by PWS (n=4,011,857), while 29% is served by 
private wells (n=1,670,077) (Wisconsin DNR, 2020). Although there are no private well 
data included in this analysis, wells are also sourced by groundwater which has been 
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statistically shown to have higher concentrations of Cr(VI) than surface water samples 
(Table 1).  
 
As an alternative analysis, values obtained from the Wisconsin 2020 Annual Drinking 
Water Report for the proportion of Wisconsinites serviced by water type were used to 
calculate the overall population exposed to concentrations greater than the proposed 
standard.  It was reported that 69% of the Wisconsin population is served by groundwater 
sources (n=4,086,187) and 31% is served by surface water sources (n=1,807,531). Using 
these ratios and the percentage of the WI population with average Cr(VI) concentrations 
exceeding 70 ng/L in Table 1 (i.e. 71% of the population for groundwater sources and 
95% for surface water sources), the overall population of Wisconsin that could be 
exposed to levels above the proposed standard is 78%. By comparison, it seems likely 
that 100% of the population served by the water sources represented in the UCMR3 data 
is below the current MCL of 0.1 ppm total chromium (Figure 6). Considering that this 
value is supported by the best available science (Thompson et al. 2018) and similar 
values are proposed by other regulators (Health Canada 2016; TCEQ 2016), data indicate 
that proposed value of 70 ng/L leads to the unsupported conclusion that Cr(VI) levels in 
Wisconsin water sources pose a health risk. 
 
Because the State of Wisconsin is proposing a Cr(VI) standard based on outdated 
information, one might conclude that a large fraction of the drinking water in the state 
poses an unacceptable cancer risk when this is clearly not the case. The State of 
Wisconsin should withdraw this proposed standard and conduct a more thorough risk 
assessment for Cr(VI).  Importantly, the State of Wisconsin should utilize the work of 
Health Canada, TCEQ, FCSJ and WHO to guide it in conducting a more robust risk 
assessment. 
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VIA Email 
November 7, 2016 
 

Vince Cogliano, Ph.D. 
Acting Director, Integrated Risk Information System 
National Center for Environmental Assessment 
USEPA Headquarters  
Ariel Rios Building  
1200 Pennsylvania Avenue, N.W.  
Mail Code: 8601P  
Washington, DC 20460 

RE:  Draft IRIS Assessment of Hexavalent Chromium   

Dear Dr. Cogliano, 
 
As discussed in our August 10, 2016 meeting in Arlington, VA, my colleagues and I are preparing a risk 
assessment manuscript on hexavalent chromium [Cr(VI)]. While preparing the manuscript I discovered that 
the reporting of incidence data for duodenal diffuse epithelial hyperplasia in the NTP (2008) report1 is 
unclear. I believe this has led to some confusion in terms of the specific data modeled for purposes of 
developing toxicity values. Specifically, the Summary Table on Page 10 of the NTP Report shows the 
incidence of intestinal diffuse epithelial hyperplasia based on the number of animals necropsied (N=50 in 
each dose group). In contrast, Tables C4 (male mice) and D4 (female mice) of the NTP Report show the 
incidence of diffuse epithelial hyperplasia based on the number of tissues examined microscopically, with 
the N for each of the dose groups ranging from 39-48 for male mice and from 42-48 for female mice. This 
information is summarized in Tables 1 and 2: 
 
Table 1. Incidence Comparison in Male Mice (Diffuse Epithelial Hyperplasia) 

SDD (mg/L) Lesions/no. animals necropsieda Lesions/no. examined microscopicallyb 
0 0/50 0/39 

14.3 11/50 11/43 
28.6 18/50 18/45 
85.7 42/50 42/48 

257.4 32/50 32/40 
aNTP (2008), Summary Table on page 10 
bNTP (2008), Table C4 
 

                                                
1 NTP (2008) "National Toxicology Program technical report on the toxicology and carcinogenesis studies 
of sodium dichromate dihydrate (CAS No. 7789-12-0) in F344/N rats and B6C3F1 mice (drinking water 
studies), NTP TR 546." NIH Publication No. 08-5887. 
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Table 2. Incidence Comparison in Female Mice (Diffuse Epithelial Hyperplasia) 
SDD (mg/L) Lesions/no. animals necropsieda Lesions/no. examined microscopicallyb 

0 0/50 0/42 
14.3 16/50 16/42 
57.3 35/50 35/48 
172 31/50 31/42 
516 42/50 42/48 

aNTP (2008), Summary Table on page 10 
bNTP (2008), Table D4 
 
The incidence data modeled in the U.S. EPA (2010) Draft Assessment2 is based on the number of animals 
necropsied. However, because diffuse epithelial hyperplasia is determined microscopically, I believe that it 
is more appropriate to characterize incidence based on the number of intestinal specimens examined 
microscopically. As noted in the individual animal data tables associated with the NTP Report, several 
intestinal sections were either missing or autolysis precluded microscopic evaluation, resulting in less than 
50 animals examined in each group. I have consulted with several expert pathologists who agree that the 
incidence of diffuse epithelial hyperplasia should be based on the number of tissues examined 
microscopically rather than the number of animals necropsied.  
 
In a forthcoming manuscript on Cr(VI), my colleagues and I intend to use incidence data based on the 
number of tissues examined microscopically.  
 
Sincerely,  
 
 
 
Chad M. Thompson, Ph.D. 
Managing Scientist 
 
CC:  
C. Gibbons, Gibbons.catherine@Epa.gov 
A. Sasso, Sasso.alan@Epa.gov  
T. Berner, berner.ted@epa.gov  
Docket_ORD@epa.gov - Submission to EPA dockets EPA-HQ-ORD-2014-0313-0001 and EPA-HQ-
ORD-2010-0540 
 

                                                
2 U.S. EPA (2010) "Toxicological review of hexavalent chromium in support of summary information on 
the integrated risk information system (IRIS). External Review DRAFT." U.S. Environmental Protection 
Agency, Washington, D.C. 



 

 

 

 

 

 

 

January 5, 2022 

To: Wisconsin Department of Natural Resources  

From: Senator Melissa Agard, 16th Senate District 

Re: Testimony on Proposed Ground Water Quality Standadrds and PFAS  

 

As the State Senator from the 16th Senate District, I am here to register my support of these Department of 

Natural Resources’ rules related to PFAS contamination and groundwater.  

Water is life. Access to clean water is a human right, and in Wisconsin it is imperative that we have 

leadership that prioritizes this necessity for communities across Wisconsin. I am grateful that Governor 

Tony Evers and the Wisconsin of Department Natural Resources are doing exactly that.  

Across our state, PFAS are polluting our water sources, posing huge concerns for public health and the 

health of our wildlife and natural spaces. PFAS contamination is a public health crisis. No one should ever 

be without access to clean water and be afraid of eating the fish that is harvested from our lakes or the 

animals that drink from them. We must take PFAS seriously and act aggressively to mitigate the damaging 

effect of PFAS, but also protect our uncontaminated water sources.  

PFAS contamination is a huge concern for my district - I have held listening sessions and met with folks 

across my district and PFAS is almost always a concern for those I talk with. It is imperative that standards 

are put in place to limit the level of PFAS in our water. To protect our health, wildlife, and water, I am 

proud to support these rules being proposed by the DNR.  

Wisconsin should be the gold standard for water quality. This is an important first step to getting there. 

 

 

 

 
 

 

 



From: Clean Water Action Council of Northeast Wisconsin
To: DNR 140 Groundwater Quality Standards
Subject: Attn: Adam DeWeese – DG/5 re: PFAS Rule Making
Date: Monday, January 10, 2022 11:25:49 AM
Attachments: sigimg0

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is
safe.

Department of Natural Resources
Attn: Adam DeWeese – DG/5

Dear Adam,

Clean Water Action Council of Northeast Wisconsin has many members
living in areas where there is known PFAS contamination. We support the
permanent rule DG-15-19 to set state standards for PFOA and PFOS in
ground water.

We cannot wait for the federal government to set standards and thereby
pose unnecessary risk to Wisconsin residents. Wisconsin Manufacturers
and Commerce and other industry groups are putting profits over people
when they urge delaying the proposed individual and combined limit of 20
parts per trillion for PFOS and PFOA in ground water. As you know, this
limit is based on Wisconsin Department of Health Services
recommendations, which were developed using the best scientific
information available.

There is clear need for environmental justice here. Please let the science
guide the DNR to pass standards that will protect citizens, especially those
less able to provide safer drinking water for themselves and their families.

Sincerely,

Dean Hoegger

Dean Hoegger, President & Executive Director
920-421-8885
contact@cleanwateractioncouncil.org
P.O Box 9144
Green Bay, WI 54308
www.cleanwateractioncouncil.org
office at MAC Hall, A307, UWGB

Confidentiality Notice:

mailto:contact@cleanwateractioncouncil.org
mailto:DNR140GroundwaterQualityStandards@wisconsin.gov
mailto:contact@cleanwateractioncouncil.org
http://secure-web.cisco.com/1JmR5JQE-o-Oub9mJnAJ0J7vWaqhpglIzaDiJyQa1tdw0bgbczoEj77agJLhqpwIo5HLxhJGxxpgZgKATopCuLi8aQzhtQK1AROCXcz8WSvAmCxoni0PgyQ8K9huKtIxkFdv3myM8fKN_mTExRLzSYGiPAF_3PUQY57trqHVTIwZhIVPNipDp6EQq1TBAYZY_wGhq828gJZGdKViHlQObNrVDgY2793By7Q1Qf2kn_zGiS_kmsXW3mvBpRWJqY7xRy8Nf6ddcmJKJ1Ym7mhkfmXG6EnNZ7fhXasf3PVzLwfCRxqOasl_o_7QhifFiYKGRlRuBhzP3xlLP1-ll2qbYuw/http%3A%2F%2Fwww.cleanwateractioncouncil.org


This message contains confidential information intended only for the use of the individual or entity named.
If the reader of this message is not the intended recipient, the reader is hereby notified that any
dissemination, distribution, copying or other use of this message is strictly prohibited and is hereby
instructed to return or destroy this copy of this message.



  
  

Date:   January 11, 2022 

TO:    Bruce Rheineck, Department of Natural Resources  

FROM:   William Reeves, Bayer Crop Science 
      Amy Winters, President, Capitol Strategies, LLC  

RE:    
Board Order DG-15-19, NR 140 Cycle 10 - Proposed Standards for 
Imidacloprid and Glyphosate  

___________________________________________________________________________  

Bayer appreciates the opportunity to comment on Board Order DG-15-19, Cycle 10 revisions to 
NR 140.   Bayer fully supports Wisconsin's goal of protecting groundwater resources and 
ensuring the safety of drinking water and we have no objection with scientifically sound, health-
based groundwater quality standards. However, we strongly oppose the Wisconsin Department of 
Health's recommendation to establish a public health enforcement standard for Imidacloprid of 
0.2 ug/L as it does not reflect the most recent federal number available from EPA or utilize 
studies that are relevant and science based.  We are also opposed to the proposed Glyphosate 
preventive Action Limit of 10% of the enforcement standard which is based on the incorrect 
assertion that glyphosate is genotoxic or mutagenic. Glyphosate is not genotoxic or mutagenic. 
  
The enforcement standard of (0.2 µg/L) and Preventative Action Limit of 0.02 µg/L 
recommended by the Wisconsin DHS for Imidacloprid is largely based on Sun and Clark, 2016 
and Sun et al., 2017.  The conclusions drawn by the authors from these studies are appropriately 
tentative and they do not speculate on the relevance of these findings to human health.  We 
firmly believe the evidence is far too limited to support their use and it is inconsistent with 
standard scientific or regulatory practices.   
  
In addition, the WI DHS Scientific Support Document for Imidacloprid references an earlier EPA 
assessment (USEPA. Imidacloprid: Revised Human Health Risk Assessment: 2010).  This has 
now been superseded by Imidacloprid: Human Health Draft Risk Assessment for  
Registration Review in 2017 (Link) which was not utilized by DHS or referenced in the Cycle 10 
recommended standard for Imidacloprid.  This 2017 EPA document was subject to an open 
public comment period.  EPA’s schedule for the Registration Review of Imidacloprid (Link) lists 
release of the Proposed Interim Decision (PID) for the first quarter of FY2020.   
  
As pointed out in both the Scope Document and Chapter 160, Wis. Stats., requires that DHS "use 
the most recent federal number as the recommended enforcement standard unless one does not 
exist or there is significant technical information that was not considered when the federal 
number was established and that indicates a different number should be used.”  The DHS 
recommended standard for Imidacloprid is not consistent with this mandate.  
  
The proposed enforcement standard and PAL are unreasonably low and would, if promulgated, 
unnecessarily alarm the public if detections occurred in their water supply.  To put it in  

  



  
 

perspective, a calculation of the daily allowed intake for a 22 lb child drinking 1 liter or about 4 
cups of water per day based on EPA’s 0.08 mg/kg/d allowed exposure (8 mg/kg/d with 100x 
uncertainty factor) would calculate to an allowable 800 ppb in water.   Wisconsin’s 0.2ppb limit 
is therefore 4,000 times less, and would require someone to drink 4,000 L or 16,907 8 oz. glasses 
of water per day for life to reach the EPA allowable limit.  For a 150 lb adult, it would be 27,000 
liters per day or 114,122 8oz. glasses of water at 0.2 ppb to reach the EPA limit.  
  
We are also concerned that the Wisconsin Department of Health's Recommended Public Health 
Groundwater Quality Standards Scientific Support Documents for Cycle 10 Substances 
document submitted to DNR on June 21, 2019 was apparently sent as a final document to the 
EPA who uploaded it to the Imidacloprid docket on August 16th 2019, more than one year after 
the docket was last closed and before the Wisconsin proposed standards have gone through any 
regulatory review, including the approval of this scope statement and public comment.   We 
believe this action was extremely disingenuous and does not follow Wisconsin's open 
government regulatory process of public review and legislative oversight before enactment.    
 
DHS based its proposal to calculate a Preventive Action Limit for glyphosate at 10% of the 
enforcement standard on the incorrect assertion that glyphosate is mutagenic and teratogenic. 
DHS cites EPA’s 2017 glyphosate human health risk assessment (HHRA)1 and the Agency for 
Toxic Substance and Disease Registry’s 2019 toxicological profile for glyphosate2 as the sources 
of these assertions. EPA concluded that glyphosate is not genotoxic or teratogenic. ATSDR 
reported on findings from the scientific literature but did not draw any conclusions that would 
support claims that glyphosate is mutagenic or teratogenic. EPA reviewed 84 genotoxicity studies 
for its 2017 Revised Issue Paper on the carcinogenicity of glyphosate3. EPA concluded that 
glyphosate is not genotoxic or mutagenic as part of its decision to place glyphosate in category E, 
“unlikely to be carcinogenic to humans”. Regulators around the world including the European 
Food Safety Authority (EFSA)4, the European Chemicals Agency (ECHA)5, and the leading 

 
1 EPA. 2017. Glyphosate: Draft Human Health Risk Assessment in Support of Registration Review. 
https://beta.regulations.gov/document/EPA-HQ-OPP-2009-0361-0068. 
2 ATSDR. 2019. Toxicological Profile for Glyphosate. 
https://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=1488&tid=293. 
3 EPA. 2018. Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential. 
https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0073 
4 EFSA. 2015. Conclusion on the peer review of the pesticide risk assessment of the active substance glyphosate. 
https://www.efsa.europa.eu/en/efsajournal/pub/4302 
5 ECHA. 2017. Committee for Risk Assessment Opinion proposing harmonised classification and labelling 
at EU level of glyphosate (ISO); N-(phosphonomethyl)glycine. https://echa.europa.eu/documents/10162/2f8b5c7f-
030f-5d3a-e87e-0262fb392f38 



health authorities in Germany6, Australia7, Canada8, New Zealand9, Japan10 have reached similar 
conclusions. No regulatory agency in the world that has considered the full body of data for 
glyphosate has concluded it is genotoxic. 
 
With respect to teratogenicity, EPA stated in the 2017 HHRA, “There is no evidence of increased 
susceptibility (quantitative or qualitative) following in utero exposures to rats and rabbits.” As 
part of its review, EPA considered product registration studies conducted under internationally 
accepted protocols under good laboratory practices as well as over 400 publications from the 
scientific literature before reaching its conclusions11. EPA’s review encompasses ATSDR’s 
review and includes product registration studies that ATSDR did not consider. No regulatory 
agency in the world that has considered the full body of data for glyphosate has concluded it is 
teratogenic.  
  
Bayer requests that the proposed Imidacloprid standard and Glyphosate standard be delayed until 
they can go through further review and modification to ensure that the best available science is 
utilized to set the standards. 
  
Please contact Amy Winters at (608) 235-8443 amywinters@capitol-strategies.net with any 
questions or for additional information.  
  
Thank you.  

  
Regulatory Scientific Affairs, Bayer Crop Science  

   
President, Capitol Strategies, LLC  

  

 
 
6 Germany. 2013. Renewal assessment report (RAR) on the active substance glyphosate prepared by the rapporteur 
Member State Germany in the framework of Regulation (EU) No 1141/2010, December 2013. Available at 
www.efsa.europa.eu  
7 APVMA. 2016. Regulatory position: consideration of the evidence for a formal reconsideration of glyphosate. 
https://apvma.gov.au/node/20701 
8 PMRA. 2017. Re-evaluation Decision RVD2017-01, Glyphosate. https://www.canada.ca/en/health-
canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/decisions-
updates/registration-decision/2017/glyphosate-rvd-2017-01.html 
9 NZ EPA. 2016. Review of the Evidence Relating to Glyphosate and Carcinogenicity. 
http://www.epa.govt.nz/Publications/EPA_glyphosate_review.pdf 
10 FSCJ. 2016. Risk Assessment Report: Pesticides – Glyphosate. 
https://www.jstage.jst.go.jp/article/foodsafetyfscj/4/3/4_2016014s/_article 
11 EPA. 2017. Glyphosate - Systematic review of open literature. https://www.regulations.gov/document?D=EPA-
HQ-OPP-2009-0361-0067 
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January 11th, 2022 

Re: Comments on Board Order DG-15-19 relating to setting numerical standards to 
minimize the concentration of polluting substances in groundwater 

Clean Wisconsin is a non-profit environmental advocacy organization working on clean water, 
clean air and clean energy issues. We were founded over fifty years ago and have over 30,000 
members and supporters around the state. We employ scientists, policy experts and attorneys to 
protect and improve Wisconsin’s air and water resources. 
 
Clean Wisconsin supports the numerical groundwater standards for PFOA, PFOS, pesticides, and 
other pollutants put forward by the Wisconsin Department of Natural Resources after rigorous 
scientific review by the Department of Health Services. Our comments will be focused on the 
proposed standards for PFAS compounds and pesticides. 
 
We thank the Department of Natural Resources for taking this step towards protecting Wisconsin 
residents from harmful exposure to toxic PFAS. Scientific understanding of the health impacts of 
PFAS is continually evolving, but there is good evidence for PFAS exposure being related to a 
variety of problems including thyroid disease, liver damage, kidney and testicular cancer, 
reduced response to vaccines, lower birth weights, delayed organ development, and increased 
cholesterol levels.  
 
PFAS contamination of groundwater is a problem that needs to be addressed immediately. This 
is evidenced by PFAS detections in private wells at concentrations up to 95 times the proposed 
standard, as well as the dozens of known PFAS contamination sites around the state. These 
proposed rules represent a first step towards protecting the public from the harmful effects of 
these chemicals. As the Economic Impact Analysis indicates, the economic value of public 
health benefits of promulgating these standards will likely far exceed the compliance costs.  
 
Similarly, the proposed standards for pesticides on this list address known contamination 
concerns in Wisconsin. Sampling of private wells in vulnerable agricultural areas by the 
Department of Agriculture, Trade and Consumer Protection routinely finds many of these 
pesticides in private drinking wells. For example, imidacloprid was found in over 10% of wells 
tested between 2017-2020, with at least seven wells having concentrations above the health-
based standard being proposed by this rule.  
 
1. These standards are needed to protect private well users in Wisconsin. 
 
Approximately one third of Wisconsinites get their drinking water from private wells, all of 
which draw from groundwater. Since neither federal nor state drinking water standards apply to 
private wells, these standards are essential to protect the millions of Wisconsinites whose 
drinking water would be left unprotected by existing or proposed drinking water standards. 
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2. The proposed standards are based on the best available science. 
 
All new standards proposed by this rule are based on a detailed review of the current scientific 
literature conducted by the Department of Health Services. For example, the proposed PFAS 
standards are consistent with federal agency evaluation of recent scientific literature indicating 
the EPA’s health benchmark of 70 ppt for PFOS and PFOA established in 2016 was inadequate 
to protect the public. The Agency for Toxic Substances and Disease Registry’s Toxicological 
Profile for Perfluoroalkyls reviewed the recent scientific literature and determined that a safe 
exposure level lower than the level used by the EPA is warranted.1 These proposed standards are 
consistent with this updated understanding of health impacts at lower levels than previously 
thought.  

3. The PFAS standards help to protect the health and safety of our agricultural products. 

Agriculture is culturally and economically important to Wisconsin, and these standards will 
provide protection to the integrity of this industry. Contaminated groundwater used for livestock 
feed or irrigation water can result in PFAS ending up in agricultural products and entering the 
food chain. There are examples of PFAS contamination of milk in dairy herds due to 
contaminated groundwater, resulting in significant economic harm for the farms.2 Due to 
examples like this, The Maine PFAS taskforce concludes that “potential impact to farms can be 
severe.”3  

Similarly, industrial PFAS groundwater contamination has made its way into the food chain via 
contaminated water used for irrigation. Food such as eggs and fish have been found to be 
contaminated with PFAS, prompting authorities to establish agricultural and food product 
standards.4 

4. PFAS contamination disproportionately affects BIPOC and low-income communities. 

The Union of Concerned Scientists published a report5 finding that non-military PFAS 
contamination sites are more likely to be located closer to minority and low-income populations. 
For example, around the 23 sites examined in Michigan, 48% more minorities and 49% more 
low-income people lived within 5 miles of the PFAS contamination sites than would be expected 

                                                             
1 https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf 
2 Laca, Anna-Lisa. 2019. Air Force Pollution forces New Mexico dairy to euthanize 4,000 cows. Wisconsin State 
Farmer. www.wisfarmer.com/story/news/2019/02/19/air-force-pollution-has-poisoned-everything-dairy-
farm/2920729002/; Maine PFAS Task Force. 2020. Managing PFAS in Maine. Final report from the Maine PFAS 
Task Force. January 2020. 
3 Maine PFAS Task Force. 2020. 
4 Goldenman, Gretta, et al. 2019. The cost of inaction: A socioeconomic analysis of environmental and health 
impacts linked to exposure to PFAS. Nordic Council of Ministers. 
5 Desikan, Anita, Jacob Carter, Shea Kinser, and Gretchen Goldman. 2019. Abandoned Science, Broken Promises: 
How the Trump Administration’s Neglect of Science Is Leaving Marginalized Communities Further Behind. 
Cambridge, MA: Union of Concerned Scientists. https://www.ucsusa.org/resources/abandoned-science-broken-
promises 
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if the sites and populations were randomly distributed. Although these data were not from 
Wisconsin, this potential disproportionate impact on vulnerable communities should be noted.  
 

5. The proposed standards should only be a first step in protecting the public from harmful 
PFAS. 

 

PFOA and PFOS are only two of thousands of PFAS compounds. They are the best-studied and 
understood PFAS, so they make for a logical starting point. However, Wisconsin needs to 
continue to work to reduce all PFAS contamination of our water resources, and groundwater 
standards for additional PFAS compounds must follow those proposed for PFOA and PFOS. 
Importantly, we need to stop this pollution before it enters our water instead of trying to clean it 
up afterwards. These rules send the signal to industry to avoid introducing PFAS to water or 
wastewater whenever possible. 
 

6. The proposed pesticide standards may not sufficiently protect against interactive effects. 
 

While we support the proposed pesticide standards and understand the scientific limitations of 
developing such standards, we note that these standards may not be sufficiently protective given 
the potential interactive effects of a given pesticide with co-occurring contaminants. The 
standards for each pollutant proposed here were based on consideration of that pesticide in 
isolation. However, groundwater affected by agricultural pollutants is often contaminated by 
multiple pesticides as well as by elevated nitrate levels. For example, Department of Agriculture, 
Trade and Consumer Protection targeted sampling in 2019 found that half of the wells sampled 
in Central Sands counties had between six and 15 different pesticides in the water.6 The health 
effects of pesticide mixtures is not well understood; nor are the interactions between pesticides 
and elevated nitrate levels.7 There is significant concern that adverse health effects could occur at 
lower levels when considering such mixtures.  
 
7. In addition to protecting public health, the proposed pesticide standards may also protect 

pollinator biodiversity. 
 

Wisconsin’s Department of Agriculture, Trade and Consumer Protection has expressed concern 
that groundwater contaminated with neonicotinoids that is used for irrigation could adversely 
affect pollinators and other non-target insects.8 To the extent that these standards result in 

                                                             
6 Wisconsin Department of Agriculture, Trade and Consumer Protection. 2019. Targeted Sampling Summary 
Report, 2019. Available at: https://datcp.wi.gov/Documents/TargetedSamplingSummary2019.pdf 
7 Hernandez et al. 2017. Toxicological interactions of pesticide mixtures: an update. Archives of Toxicology 91: 
3211-3223; Rizzati et al. 2016. Effects of pesticide mixtures in human and animal models: an update of the recent 
literature. Chemico-Biological Interactions 254: 231-246. 
8 Wisconsin Department of Agriculture, Trade and Consumer Protection. 2019. Neonicotinoid pesticides in 
Wisconsin Groundwater and Surface Water. ARM Pub. 315  
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reduced use of these neonicotinoid pesticides, pollinator populations—well known to be 
declining around the country—could benefit from reduced inadvertent exposure.  

Respectfully submitted this 11th day of January, 2022. 

Scott Laeser 
Water Program Director 
Clean Wisconsin 
 
Additional Contributors: 
Paul Mathewson 
Staff Scientist  
Clean Wisconsin 
 
Evan Feinauer  
Staff Attorney 
Clean Wisconsin 
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TO:  Bruce Rheineck, Department of Natural Resources 
     
FROM: Wisconsin Manufacturers & Commerce 
   Wisconsin Paper Council  
  Wisconsin Civil Justice Council  
  Wisconsin Water Alliance 
  Wisconsin Dairy Alliance 
  Midwest Food Products Association 
  American Chemistry Council 
  Venture Dairy Cooperative 
 

DATE: January 11, 2022 
 
RE: Comments on DG-15-19 (NR 140) – State groundwater standards for PFOA, 

PFOS, TCE, and other substances 
 

 

The above referenced organizations – Wisconsin Manufacturers & Commerce, Wisconsin Paper 
Council, Wisconsin Civil Justice Council, Wisconsin Water Alliance, Wisconsin Dairy Alliance, 
Midwest Food Products Association, American Chemistry Council, and Venture Dairy 
Cooperative – appreciate the opportunity to comment on the Department of Natural Resources’ 
(“Department” or “DNR”) proposed DG-15-19.  

To begin, please note that this proposed groundwater rule (DG-15-19) is different from the 
Perfluorooctanesulfonic acid (PFOS) and Perfluorooactanoic acid (PFOA) surface water (WY-
23-19) and drinking water (DG-24-19) rules because it impacts several substances beyond PFOS 
and PFOA. The proposed DG-15-19 establishes new groundwater standards for 17 substances 
and revises existing standards for another 8 substances. This includes a new combined standard 
of 20 ppt for PFOS and PFOA, which mirrors the proposed standards for the drinking water rule. 
The rule also includes a new standard of 70 ppt for Hexavalent Chromium. 
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In addition, this rule proposes stricter state standards for a number of substances. Of particular 
concern to our coalition, the Department is proposing to reduce the existing enforcement 
standard (ES) for Trichloroethylene (TCE) by an order of magnitude. The ES is being reduced 
from 5 to 0.5 micrograms per liter. For 1,4-Dioxane, the ES is being reduced from 3 to 0.35 
micrograms per liter. 

PFOA and PFOS are the two most widely studied of a family of more than 5,000 PFAS 
compounds. Our organizations support reasonable, science-based regulations of PFOA and 
PFOS. However, these regulations must be lawful, properly applied, and use the best available, 
peer-reviewed science. Unfortunately, that is not what the Department is seeking to do with this 
proposed rule.  

Our organizations have a number of concerns with the proposed DG-15-19. To summarize our 
key concerns: 

1. The compliance costs for this rule exceed the $10 million dollar statutory threshold, and 
thus requires legislative enactment of a bill prior to moving forward with the rule. The 
DNR is both underestimating the total compliance costs of the rule and misapplying the 
estimated costs it included in the revised EIA. 

2. In many instances, the Department is misapplying science and going beyond EPA 
standards. This includes proposing standards based on internal analyses that are not 
subject to scientific peer review. 

3. In reference to PFAS, the DNR lacks statutory authority for the proposed standard. The 
Department is proposing a combined standard for PFOA and PFOS, which is not 
permitted by state statute.  

As a result, our coalition urges the Department to make substantive modifications to DG-
15-19 in reference to the proposed groundwater standards for PFOA, PFOS, TCE, 
Hexavalent Chromium, and 1,4 Dioxane: 

 In reference to PFOA and PFOS, the DNR should adopt the EPA’s health advisory levels 
of 70 ppt, or allow the EPA to propose standards under the Safe Drinking Water Act.  

 In reference to TCE, the DNR should remove the proposed standard and follow the 
EPA’s drinking water maximum contaminant level (MCL) of 5 micrograms per liter.  

 In reference to Hexavalent Chromium, the DNR should remove the proposed standard of 
70 ppt from the rule and instead allow the EPA to propose a standard under the Safe 
Drinking Water Act.  

 In reference to 1,4-Dioxane, the DNR should remove the proposed standard of 0.35 
micrograms per liter pending completion of an ongoing EPA review of the need for a 
federal MCL. 

The other concerns of our coalition are outlined below. Many of these concerns echo those 
already raised during the various public comment opportunities, including comments filed on the 
preliminary scope statement, comments filed on the draft economic impact analysis (EIA), and 
concerns raised during various stakeholder meetings held by the Department. In addition, since 
the proposed groundwater standard mirrors the proposed drinking water standard for PFOA and 
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PFOS (20 ppt combined for PFOA and PFOS), many of these concerns echo what was already 
raised in the coalition’s comments on DG-24-19. 

I. Background on Coalition:  

Our organizations represent a diverse coalition of stakeholders interested in sound, peer-
reviewed standards for the chemical compounds under consideration in DG-15-19:  

Wisconsin Manufacturers & Commerce (WMC) is the largest general business association in 
Wisconsin, representing approximately 3,800 member companies of all sizes, and from every 
sector of the economy. Since 1911, its mission has been to make Wisconsin the most competitive 
state in the nation to do business. WMC members depend on fair, predictable environmental 
standards that do not unduly target or harm Wisconsin businesses.  

The Wisconsin Paper Council (WPC) is the premier trade association that advocates for the 
papermaking industry before regulatory bodies, and state and federal legislatures to achieve 
positive policy outcomes. WPC also works to educate the public about the social, environmental, 
and economic importance of paper, pulp, and forestry production in Wisconsin and throughout 
the Midwest.  

The Wisconsin Civil Justice Council’s (WCJC) mission is to promote fairness and equity in 
Wisconsin’s civil justice system, with the ultimate goal of making Wisconsin a better place to 
work and live. WCJS’s positions are set by its board that consists of representatives of 
Wisconsin’s leading business and professional organizations.  

The Wisconsin Water Alliance (WWA) is a non-partisan statewide organization. Its mission is 
to help protect the state’s water resources and advocate for sound water policies that benefit 
current and future generations of Wisconsin families, cities, businesses, farmers and others. 

The Wisconsin Dairy Alliance (WDA) represents modern regulated dairy farms in Wisconsin 
and works diligently to preserve Wisconsin’s heritage as the Dairy State. This non-profit 
organization advocates for the truth by contesting unnecessary regulations that do not protect 
natural resources. 

The Midwest Food Products Association (MWFPA) is a trade association founded in 1905 
representing the food processing industry in the states of Wisconsin, Minnesota and Illinois. 
MWFPA’s purpose includes advocating on public policy issues including food safety, 
workforce, and environmental regulations.  

The American Chemistry Council (ACC) is America’s oldest trade association of its kind, 
representing more than 190 companies engaged in the business of chemistry – an innovative, 
economic growth engine that is helping to solve the biggest challenges facing our country and 
the world. Its members are the leading companies engaged in all aspects of the business of 
chemistry. ACC believes that if America is to remain a country that innovates and competes 
globally, it must do so with a thriving American chemical industry.  
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Venture Dairy Cooperative (VDC) works with legislators and their staff and key statewide 
business allies to combat unnecessary regulations, reduce government bureaucracy and advance 
smart policy to support the future of our dairy farmers. Its mission is to positively affect policy at 
the state and local levels, improve public perception of agriculture and protect the overall use of 
technology and innovation in how we grow and raise food. 

II. The Final Economic Impact Analysis includes flawed assumptions and 
problematic and unlawful statements. 

The final economic impact analysis (EIA) by the Department contains deeply problematic 
assumptions and unlawful statements. There was no separate comment period provided by the 
Department for the final EIA, which differs significantly from the draft EIA,1 so the comments 
of our coalition on the final EIA are incorporated herein. 

II-A. The EIA states that “Because ch. NR 140, Wis. Adm Code groundwater standards are not 
self-implementing and have no regulatory enforcement mechanism, there is no cost directly 
attributable to the standards.” 2 However, chapter 227 rulemaking requires the Department to 
include these costs in its estimate.  

Throughout the final EIA, the Department appears to be making the claim that the cost 
associated with the proposed NR 140 standards is zero dollars. The DNR asserts that the 
standards themselves create no compliance costs for businesses or other regulated entities. 
Instead, the costs should be attributed to the subsequent implementation of these standards by 
other regulatory programs after these groundwater standards are promulgated. 

This argument is absurd for two reasons. First, it is wholly inconsistent with ch. 227 statutory 
requirements. Section 227.137(3)(b) requires the Department to analyze “implementation and 
compliance costs that are reasonably expected to be incurred.” There is simply no statutory 
exception for rules that are not “self-implementing.” Moreover, “but for” the adoption of these 
standards, there would not be costs incurred in other regulatory contexts. Thus, regulatory costs 
that are incurred in other regulatory contexts are a direct result of this rule. These costs must be 
included. 

Second, as a practical matter, if these compliance costs are not included in this rulemaking, it is 
unclear when many of these costs would actually be considered. Many regulatory programs, such 
as general permits, directly reference NR 140 groundwater standards. In other words, there are 
“Day 1” costs associated for businesses once this rule is promulgated, absent any other 
regulatory action. In order for these compliance costs to be considered as a part of rulemaking 
(as required by ch. 227 rulemaking), these costs must be considered now. 

                                                 
1 It should be noted that the Department’s original draft EIA appears to have been removed from the DNR’s 
permanent rules webpage as well as their NR 140 webpage 
(https://dnr.wisconsin.gov/topic/Groundwater/NR140.html). It is unclear why this occurred. 
2 See paragraph 3 of Section 9 of the Department’s EIA, pg.1. 

https://dnr.wisconsin.gov/topic/Groundwater/NR140.html
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II-B. The DNR wrongly implies in the updated EIA that the proposed standards are peer-
reviewed, when they are not. 

The final EIA makes multiple references to the use of “peer-reviewed research” and “peer-
reviewed scientific research” when recommending the proposed standards in DG-15-19. Our 
coalition does not dispute that the Department of Health Services (DHS) may have reviewed 
peer-reviewed research when proposing standards for PFOA, PFOS, TCE, etc. when proposing 
its Cycle 10 recommendations to the DNR. 

However, the key fact remains that the DHS Cycle 10 recommendations themselves – the ones 
the DNR is proposing within DG-15-19 – were not subject to any scientific peer-review process. 
Instead, the Department of Health Services made recommendations for Wisconsin-only 
standards for substances such as PFOA and PFOS. In particular, the proposed PFOA and PFOS 
standards are not based on recommendations from the EPA. Moreover, they do not mirror the 
recommendations from any neighboring state. 

II-C. The final EIA still fails to provide compliance cost estimates “as a single dollar figure,” as 
required by Wisconsin law.  

The Department’s EIA alternates between providing a compliance cost estimate of zero, and 
providing an estimate of “$9,537,243 maximum over any two-year period.” While the second 
estimate is closer to the statutory requirement, both estimates are inconsistent with statutory 
requirements. Specifically, s. 227.137(3)(b)1. requires “total implementation and compliance 
costs…expressed as a single dollar figure.” 

Providing two different estimates does not meet this statutory requirements. Moreover, providing 
an estimate over a two-year time frame also does not meet this requirement, unless the 
Department is asserting that there are no additional costs outside of that two year period (which 
is clearly not the Department’s claim). The DNR’s failure to include an estimate of the total 
compliance costs of DG-15-19 is therefore unlawful. 

III. A DNR Guidance Document (“Attachment C” for the Economic Impact 
Analysis) includes multiple flawed and unlawful assumptions. 

To further justify its analysis, the Department released “Attachment C” for the EIA. While the 
document provides a more detailed compliance cost analysis, it also makes additional unlawful 
assumptions and inappropriately excludes key costs. 

III.-A. The Department asserts it has been regulating PFAS as a hazardous substance since 2018, 
and therefore key compliance costs can be excluded. 

In this document, the Department wrongly asserts that since it has been regulating PFAS as a 
hazardous substance since 2018, it does not include in its EIA implementation and compliance 
costs for investigation and remediation costs under Wisconsin’s hazardous substance law (Wis. 
Stat §292.11). Specifically, the Department indicates that responsible parties “will see no change 
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in their cleanup responsibilities” as a result of the rule. Therefore, the Department contends these 
costs should be excluded. 

However, section 227.10 requires the DNR to “promulgate as a rule each statement of general 
policy and each interpretation of a statute which it specifically adopts to govern its enforcement 
or administration of that statute.” This admission by the DNR demonstrates it has had a 
“statement of general policy” in reference to PFAS since 2018. This action by the Department is 
a violation of ch. 227 rulemaking requirements, and is therefore unlawful. Moreover, these 
compliance costs cannot be excluded simply because the Department has been unlawfully 
enforcing an existing requirement. Instead, they must be included. 

III-B. The Department further asserts it has been regulating hexavalent chromium as a hazardous 
substance, and therefore these costs can be excluded. 

The Department also makes no attempt whatsoever to quantify costs associated with the 
proposed standard for hexavalent chromium. Instead, the EIA indicates that it is already 
regulating this substance as a hazardous substance. Again, this action is unlawful because the 
Department is enforcing an unpromulgated standard, and the Department cannot avoid including 
compliance costs due to its current (unlawful) standard.  

IV. In the Final EIA, the Department is both underestimating the total costs of the 
rule and misapplying the estimated costs it included in its final EIA. If costs are 
properly estimated and applied, the rule exceeds statutory limitations under chapter 
227 rulemaking requirements. 

The EIA as currently presented by the Department is flawed because it grossly underestimates 
the costs associated with this rule proposal. 

The REINS Act (2017 WI Act 57) requires the DNR to provide policymakers and the public an 
accurate representation of the costs associated with the rule, and ensures that agencies could not 
unilaterally impose expensive mandates on businesses and taxpayers without legislative 
oversight. More specifically, Wis. Stat. § 227.137 provides that agencies must prepare an 
economic impact analysis for a proposed rule, and determine whether the rule is expected to 
result in $10 million or more in compliance and implementation costs to be incurred by 
businesses or others in any two-year period.  

WMC, WPC, and other stakeholders submitted comments on the draft EIA in June 2021. At that 
time, it was noted that the initial EIA was woefully inadequate and failed to make a basic 
estimate of many costs anticipated to be incurred as a result of the rule. The final EIA provided 
by the Department outlined a maximum 2-year cost estimate of $9,537,243. It also provides an 
average annual cost over a 5-year permitting cycle of $3,284,171.    

In direct contrast to the Department’s EIA, our review, as outlined below, resulted in maximum 
2-year costs that exceeded the $10,000,000 statutory threshold several times over, even at the 
low end of the estimations. 
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More specifically, our estimate showed significant one-time costs for the following chemicals: 

PFOA/PFOS:  $67M-$81M 
TCE (Low):    $2M-17.5M 
TCE (High): $87.5M 
Hexavalent:     Unknown 
1,4-Dioxane:   Unknown 
 
The data also demonstrates an annual operating cost for the following chemicals: 
 
PFOA/PFOS: $13.6M-73M 
TCE (Low): $4.5M 
TCE (High):  Unknown 
Hexavalent: Unknown 
1,4-Dioxane: Unknown 
 
It is very clear that the costs associated with this rule (outlined below) will exceed the $10 
million statutory threshold. This requires the Department to stop the rulemaking process 
associated with the groundwater standards until a bill authorizing the Department to move 
forward is enacted by the Legislature.  

IV. A. Costs Analysis Associated with Proposed NEW PFOS and PFOA Groundwater Standards  

PFOS and PFOA are two PFAS that have been most extensively studied. Neither PFOS nor 
PFOA are currently manufactured in the United States and have not been manufactured in the 
United States for years. Thus, contamination associated with these substances is largely a result 
of historic use.  

As mentioned previously, the Department has proposed a combined ES of 20 ppt, and a PAL of 
2 ppt. To put this in context, one ppt is the equivalent of one second in about 32,000 years, or 
about one ounce in 7.5 billion gallons of water.  

As noted previously, in Attachment C to the EIA, the Department wrongly asserts that since it 
has been (unlawfully) regulating PFAS as a hazardous substance since 2018, it does not include 
in its economic impact analysis implementation and compliance costs for investigation and 
remediation costs under Wisconsin’s hazardous substance law (Wis. Stat §292.11). Unlike what 
is being proposed in this rule, there are currently no numeric standards in administrative rule or 
statute that specifies a groundwater standard for PFOA or PFOS. Again, the Department cannot 
avoid the administrative rule requirement to identify the cost associated with its proposed rule 
when promulgating a specific numeric standard when no such numeric standard currently exists 
in law. Thus, a cost estimate is provided below.  

It is difficult to estimate the number of sites that may require remediation, but given the 
extremely stringent nature of the proposed standard, we estimate that there may be as many as 
100 sites with PFOA/PFOS levels exceeding the proposed groundwater standard of 20 ppt and 
another 100 exceeding the PAL of 2 ppt. As there is no evidence to indicate the possibility of 
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bioremediation of these substances, natural attenuation is not a viable approach to remediation. 
Further, our organizations are not aware of commercially available approaches to remediating 
PFOA/PFOS contamination in the ground (in situ). Consequently, groundwater would need to be 
pumped to the surface for treatment (i.e., pump and treat).  

Based on data collected by the Madison Water Utility, a system for treating PFOA/PFOS 
groundwater contamination will range from $670,000 to $812,000 to install and from $136,000 
to $733,000 annually to operate.3 Extrapolating to the estimate of 100 sites statewide produces a 
total capital cost associated with compliance with the groundwater standard for PFOA/PFOS of 
between $67 and $81 million, with annual operating costs of $13.6 to $73 million.  

Assuming that the Department requires monitoring only at the 100 sites we estimate will exceed 
the proposed PAL of 2 ppt but not the standard of 20 ppt, total annual costs would range from 
$51,000 to $200,000. As noted above, a requirement for remediation at any of these sites would 
significantly increase the cost.  

IV. B. Costs Analysis Associated with Current Implementation of PFOA & PFOS Requirements  

The Department asserts that it has the authority to develop site-specific groundwater standards in 
the absence of a rule establishing groundwater enforcement standards. Furthermore, the 
Department has required entities it has identified as responsible parties to take certain actions 
regarding PFAS, such as sampling to determine whether a site has PFAS contamination. The 
issue of whether DNR has such authority is currently subject to litigation.  

As noted previously, all costs associated with PFOA and PFOS requirements related to 
groundwater must be incorporated into the EIA. In addition, our organizations are aware of 
several active examples of substantial costs incurred in relation to PFOA and PFOS remediation. 
This includes businesses that have spent approximately $775,000 - $1,200,000 per year per 
business. Given DNR involvement, the agency should at least be indirectly aware of some of 
these substantial costs imposed on the regulated community. Unfortunately, these costs are not 
reflected in the final EIA.  

Finally, Leather-Rich, a specialty dry cleaner located in Oconomowoc, expects to spend more 
than $1.5 million to investigate and remediate PFAS. In addition, investigation and remediation 
of TCE is expected to cost more than $550,000. These costs exceed the estimated value of the 
property at $1.8 million, and the owners are currently unable to sell the business due to the 
ongoing DNR investigation. 

IV. C. Costs Analysis Associated with Proposed Revision to Trichloroethylene (TCE) 
Groundwater Standard  

                                                 
3 See “Well 15 Feasibility Study for PFAS Removal: Bench-Scale Testing Report” by TRC prepared for the Madison 
Water Utility; 
https://www.cityofmadison.com/water/documents/2021_Well_15_Feasiblity_Study_PFAS_Removal_Report_Final
.pdf.  

https://www.cityofmadison.com/water/documents/2021_Well_15_Feasiblity_Study_PFAS_Removal_Report_Final.pdf
https://www.cityofmadison.com/water/documents/2021_Well_15_Feasiblity_Study_PFAS_Removal_Report_Final.pdf
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TCE is a chemical that has been used for a variety of purposes, including as a degreasing solvent 
for metal equipment. The DNR is proposing to reduce the existing ES and PAL for TCE by an 
order of magnitude. The ES is being reduced from 5 to 0.5 micrograms per liter, and the PAL is 
being reduced from 0.5 to 0.05 micrograms per liter. The Department estimates that TCE is 
present at about 1000 closed remediation sites and 750 current sites. Although the levels of TCE 
at these sites are unknown, a very conservative estimate might suggest that 10 to 20 percent will 
exceed the proposed groundwater standard of 0.5 ppm – totaling 100 to 200 of the closed sites 
and 75 to 150 of the current sites.  

The Department may allow for natural attenuation of TCE contamination at some sites, rather 
than requiring treatment to reduce the amount of TCE. While the Department may take that 
approach at many of the 175 to 350 sites estimated to exceed the proposed standard, it is likely 
that they will require groundwater treatment at some of the sites – depending on the TCE levels 
present and the proximity of the site to residences, groundwater wells, or surface water. 
Assuming this would apply to 10 to 20 percent of the sites, 20 to 70 sites would need to be 
reopened or to have their treatment plans revised to achieve additional cleanup of TCE levels. 
Remediation of TCE can be accomplished in situ, but pump and treat systems may be necessary 
in some cases. Installation costs can vary from $100,000 to $250,000 or more, depending on the 
approach taken. Based on the assumption of 20 to 70 sites requiring treatment, the total capital 
cost would range from $2 to $17.5 million with annual operating costs ranging as high as $2 
million.  

For the remaining sites for which the Department determines that natural attenuation is 
appropriate, regular monitoring of TCE levels will be required. These costs may total as much as 
$2.5 million annually.  

Alternatively, at the high end, it is possible that all of the approximately 1000 closed TCE 
remediation sites will require treatment. TCE is difficult to detect below 0.5 ppm, which 
certainly could impact remediation efforts. A conservative estimate would be $50,000 per site for 
remediation efforts. If we applied this figure to all closed and open TCE sites, the estimated 
compliance cost of this proposed standard is $87.5 million.  

IV. D. Costs Analysis Associated with Proposed Revision to 1,4-Dioxane Groundwater Standard  

1,4-Dioxane was used as an additive in formulations of 1,1,1-trichloroethane (TCA) which 
replaced TCE as a degreasing solvent at many of the manufacturing sites in the state. It is likely, 
therefore, that many of the sites where TCE has been identified also have levels of 1,4-dioxane. 
The Department is proposing to significantly reduce the existing ES and PAL for the substance. 
The ES is being reduced from 3.0 to 0.35 micrograms per liter, and the PAL is being reduced 
from 0.3 to 0.035 micrograms per liter.  

1,4-Dioxane is not tracked in the DNR’s Bureau for Remediation and Redevelopment Tracking 
System (BRRTS), and our coalition was not able to find information on the number of 
groundwater sites that may have 1,4-Dioxane contamination. Therefore, we have not attempted 
to estimate the number for purposes of developing an estimate of the costs associated with 
complying with the proposed standard. Like PFOA and PFOS, however, natural attenuation is 
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not a viable approach for reducing levels of 1,4-Dioxane, as the evidence for bioremediation of 
the substance is limited. In addition, typical carbon adsorption systems do not remove 1,4-
Dioxane. Thus, advanced oxidation systems would be required at sites where the proposed 
standard is exceeded. These systems are more expensive to install and operate such that a system 
installed to remove 1,4-Dioxane likely will exceed $1 million. Even for existing remediation 
sites using carbon adsorption, the addition of an advanced oxidation system will significantly 
increase the cost.  

IV. E. Land Application of Industrial Wastewater Biosolids from Paper Facilities 

DNR’s revised EIA contains information relating to land application of biosolids. As an initial 
matter, we note that land application of wastewater residuals from paper facilities has been an 
important and valuable alternative to landfilling, from both an environmental perspective and 
economic perspective.  Limiting application rates may increase demand for landfills, increase 
greenhouse gases as residuals are trucked greater distances to landfills and as residuals 
anaerobically decompose, as well as increase the need for conventional fertilizer use. DNR 
should consider these impacts as it develops any policies that may further restrict the beneficial 
use of this material. 
 
Moreover, these materials serve as a beneficial soil amendment due to their high carbon content. 
The carbon in the residuals increases the water holding capacity of the soils, and reduces 
leaching of potential pollutants, such as nitrates, to groundwater.  
 
Attachment C, section 1.4 of the DNR’s revised EIA for this proposed rule includes estimated 
costs associated with industrial facilities that discharge liquid wastewater or biosolids through 
land treatment systems. DNR identified 18 industrial facilities with a WPDES permit that may be 
sources of PFOS/PFOA. Of these 18, DNR indicates that five of these facilities are 
paper/packaging manufacturers that land-apply wastewater residuals.  
 
In evaluating annual costs, DNR assumes that one of these facilities will be impacted each year 
for five years. This assumes that DNR permits 20 percent of the WPDES permits each year (one 
permit), as permits expire after five years. As an initial matter, this assumption is likely incorrect.  
While DNR may renew approximately 20 percent of permits each year, there is no reason to 
believe that, with this small sample size, only one of these specific permits would be permitted 
each year. Thus, this assumption could underestimate the costs resulting from this rule in any 
given year. This is potentially significant because, as mentioned above, the Department is 
restricted under state law from moving forward with a rule until a bill is enacted if the estimated 
cost of a proposed rule is $10 million or more in a two-year period.   
 
The DNR includes several costs in its estimated cost associated with the proposed PFOA/PFOS 
standards. The Department estimates sampling would be conducted four times a year, at a cost of 
$600, for a total per facility of $2,400 per year.  
 
In addition, the Department assumes that facilities would decrease application loading rates to 
ensure the PFOA and PFOS standards are not exceeded. Thus, the DNR assumes additional lands 
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would be available for land application, and that facilities would not have to dispose of the 
material through an alternative method, such as landfilling 
 
The DNR estimates the following costs would be incurred as a result of having to find additional 
lands for land application: 
 

 Cost to mobilize and transport a portion of their residuals meant for existing land to 
another location: $30,000 per facility/year. 

 Cost to solicit landowners who would accept the material, and to obtain DNR approval 
for new sites: $25,000 per facility/year. 

 Costs for consultant and modeling to determine acceptable application rates: $17,500 per 
facility/year.  

DNR provided no information regarding how it estimated the dollar amounts associated above, 
other than to state the costs estimates were “based on the department’s experience.” In addition, 
it is unclear how DNR determined the amount of reduction in application rates would be 
necessary to comply with DNR’s proposed standards. Thus, it is difficult to comment on DNR’s 
cost estimate because it is unclear how it was derived. We request DNR provide an explanation 
of how it derived the amount of reduction that would be needed, as well as the associated costs to 
reach that reduction.  
 
DNR estimates the cost to comply with DNR-proposed PFOA/PFOS groundwater standards 
would be $72,000 per facility/year, plus $2400 for per facility/year for sampling, for a total of 
$74,400 per year, per facility. We believe DNR grossly underestimates the costs that would 
result if there are additional restrictions on the land application of residuals. In addition to the 
negative environmental impacts referenced above, if this material would need to be landfilled, 
the additional costs associated with these restrictions would be enormous. Costs would include 
consulting, engineering, and construction expenses associated with expanding existing landfills, 
or permitting and establishing new landfills. Consequently, while we do not currently have cost 
figures available, we may provide DNR with additional information regarding potential cost 
impacts associated with this standard as it applies to land applications of residuals.  

IV.-F EIA Summary: 

The DNR is both underestimating the total costs of the rule and misapplying the estimated costs 
it included in its final EIA. If costs are properly estimated and applied, the rule exceeds statutory 
threshold for requiring legislative action before moving forward with this rule. In addition, the 
DNR must calculate costs based on the year in which the costs are incurred, as specified in 
statute, and not assume that the costs will be amortized. Amortizing costs is a violation of ch. 
227 rulemaking, and fails to provide policymakers with an accurate understanding of the costs 
associated with the rule.   

V. The DNR should let the EPA finish its work on a drinking water standard for PFOA 
and PFOS prior to moving forward with a state groundwater standard because 
groundwater is a major source of drinking water in Wisconsin. 
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Our coalition is deeply troubled by the DNR’s insistence on moving forward with expensive, 
Wisconsin-only groundwater standards for PFOA and PFOS when federal drinking water 
standards for these substances are under development. In October of 2021, the EPA announced 
its “PFAS Strategic Roadmap.”4 According to this action plan, the EPA intends to issue proposed 
drinking water standards on PFOA and PFOS in “Fall 2022.” In short, regulated entities may 
have to begin complying with a Wisconsin-only standard mere months before a mandatory 
federal standard is proposed. 

During this rulemaking process, DNR staff has suggested that Wisconsin-only groundwater 
standards for PFOA and PFOS are necessary because the EPA is only preparing to propose 
drinking water standards and not groundwater standards. This argument is absurd, as 
Department staff is well aware that EPA MCLs for drinking water are routinely utilized to 
inform state standards for both drinking water and groundwater. As noted in the DNR’s own rule 
analysis: 

“The U.S. Environmental Protection Agency (EPA) establishes health-based drinking 
water maximum contaminant levels (MCLs), cancer risk levels, and health advisories 
(HAs) that are used to assess the quality of groundwater drinking water supplies 
[emphasis added].”5  

The Department’s rule analysis goes on to analyze the “federal drinking water MCLs” for several 
different substances. 

More importantly, subject to some exceptions, ch. 160 of the statutes generally requires the 
Department to utilize the federal drinking water standard as the state’s groundwater standard. 
Such a requirement is not unique to Wisconsin. To cite one example, neighboring Illinois, Iowa, 
and Michigan have a groundwater standard of 5 ppb for TCE – mirroring the federal standard. 

Moreover, as a policy matter, groundwater standards should generally follow drinking water 
standards established at the federal level, instead of creating a state patchwork of varying 
standards and thresholds. A national approach helps to ensure all citizens receive the same level 
of drinking water protections that have been vetted through the rigorous Safe Drinking Water 
Act process. Such a practice also provides some measure of certainty to businesses, water 
ratepayers and consumers. 

Finally, federal drinking water standards for PFOA and PFOS are expected to be proposed in the 
fall of this year by the Biden EPA. The agency is currently developing enforceable National 
Primary Drinking Water Regulations (NPDWRs) for both substances. Wisconsin must comply 
with these federal drinking water standards. While it may be legally possible for the state to have 
a different groundwater standard for PFOA and PFOS than the EPA’s drinking water MCL, it is 
difficult to understand how different groundwater and drinking water standards would be 

                                                 
4 PFAS Strategic Roadmap: EPA’s Commitments to Action 2021-2024; 
https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf  
5 See Section 6. Summary of, and Comparison with, Existing or Proposed Federal Statutes and Regulations. 

https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf
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practically implemented, be cost-effective for businesses and wastewater treatment plants, or 
fully comply with ch. 160 standard-setting requirements. 

More likely, if the DNR adopts the proposed 20 ppt for PFOA and PFOS now for groundwater, it 
may subsequently propose new standards for these substances after the EPA’s drinking water 
standards are established. This would mean another round of substantial compliance costs for 
businesses and other regulated entities in the state, including the installation of expensive PFAS 
treatment systems in the state. 

If the DNR feels it must propose groundwater standards for PFOA and PFOS today, our coalition 
again urges the Department to adopt the federal health advisory level of 70 ppt put forward by 
the Obama EPA. Such a standard is far less burdensome for the regulated community, and is 
consistent with Wis. Stat. ch. 160 standard-setting requirements and past practice by the 
Department. 

VI. The DNR is misapplying research from DHS in proposing the 20 ppt combined 
standard for PFOA and PFOS. 

As previously noted, the DNR is proposing to adopt a combined standard of 20 ppt for PFOA 
and PFOS in DG-24-19. This proposed standard is based on a recommendation by the DHS. 
Notably, this recommendation is not peer-reviewed. Moreover, the DHS recommendation 
misinterprets the principal study it cited in its recommendation. 

Generally speaking, Wisconsin law requires state agencies to set daily intake values for 
chemicals that follow federal values set by the EPA. However, s. 160.13(2)(b)2. allows DHS to 
recommend an alternative value if there is “significant technical information which is 
scientifically valid and which was not considered when the federal value was established” to set 
a different value. In its Cycle 10 recommendations of values for PFOA and PFOS, DHS relied 
heavily on its interpretation of the results of a 2018 paper by KK Kieskamp on pregnancy and 
lactation in mice to propose the 20 ppt combined standard. In fact, DHS called the Kieskamp 
paper its “principal study” in recommending a 20 ppt standard for PFOA.6 

The Kieskamp paper concludes that dosimetry for pregnant/lactating mothers “should be 
considered when developing health-based toxicity values.” However, it is important to 
understand that the Kieskamp paper is not a toxicology study. It is a modeling paper that 
attempts to estimate dosimetry guidelines for pregnant/lactating mothers using modeled results 
based upon effects observed on mice. As with any use of modeling, there is inherent uncertainty 
in the accuracy of the modeled results. This uncertainty is compounded by the fact that 
Kieskamp utilized a mice study that actually used some pharmacokinetic parameters obtained 
from rats – not mice.7 In addition, the paper modeled milk-to-plasma partition coefficients for 
both mice and humans as being constant, despite acknowledging that this modeling parameter 
may change during lactation, which would skew the results.  
 

                                                 
6 Cycle 10 Recommendations on PFOA – 2019; 
https://dnr.wi.gov/topic/Contaminants/documents/pfas/PFOAScientificSupport.pdf  
7 Rodriguez et al. 2009 

https://dnr.wi.gov/topic/Contaminants/documents/pfas/PFOAScientificSupport.pdf
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Finally, the Kieskamp paper further acknowledges that “additional human pharmacokinetic data 
and reporting of internal PFOA tissue levels over time will greatly improve the application of the 
approach proposed in this study” [emphasis added]. This acknowledgement suggests that the 
science is far from settled with respect to utilizing the Kieskamp paper as the basis for 
establishing regulatory standards. 
 
Rather than using health-based toxicity values like those utilized by the Obama EPA when it 
developed its 70 ppt health advisory for PFOA and PFOS, Kieskamp attempts to reinvent the 
science based upon computer modeling with the shortcomings referenced above. There is not a 
scientifically justifiable reason for doing so, especially when considering the fact that even 
Kieskamp acknowledges that toxicity-based reference doses like those used by EPA “are by 
definition protective of the population at large, including fetuses and nursing infants” 
[Emphasis added]. The “scientific validity” of departing from the EPA’s toxicity-based reference 
dose (which already protects fetuses and nursing infants) to instead follow dosimetry contrived 
from a modeling paper that is not a toxicology study cannot withstand scrutiny. For all of these 
reasons, the Kieskamp modeling paper simply does not rise to the level of technical and 
scientific rigor necessary to meet the statutory off-ramp from utilizing a federal number under s. 
160.13(2)(b)2. of the Wisconsin Statutes. The Obama EPA’s “federal number” of 70 ppt must be 
used in the rule. 
 
Moreover, the validity of the DHS findings have been called into serious question by the 
scientific community, and the DNR is well aware of these shortcomings. On September 23, 
2020, the DNR held a stakeholder meeting as part of its public input process for the PFOA/PFOS 
drinking water rule (DG-24-19). At that time, the American Chemistry Council did a stakeholder 
presentation8 that raised serious concerns with the DHS model utilized to propose the 20 ppt 
standard, particularly how it misapplied the Kieskamp paper. 

ACC concluded that the DHS recommendations significantly overestimated risks. The DHS 
evaluation inappropriately included certain types of exposure in its model, which resulted in a 5-
6 times lower acceptable concentration. The DHS model also predicted levels of exposure 2-3 
times higher than observed by the empirical data. Given these discrepancies, ACC urged the 
DNR to conduct a “robust review” of the DHS recommendation before moving forward with 
recommendations related to PFOA and PFOS.  

In addition, it should be noted that DHS calculated the proposed drinking water MCL for PFOA 
and PFOS using exposure factors for a young child (10 kg), despite the fact that the Kieskamp 
paper examined impacts of water consumption on a pregnant/lactating mother. Specifically, DHS 
calculated the proposed drinking water MCL for PFOA and PFOS using a bodyweight of 10 kg 
(22 lb) and a water consumption rate of 1 L/d (equivalent to a drinking water ingestion rate to 
bodyweight ratio of 0.1 L/kg-d), which clearly does not correspond to a pregnant/lactating 
mother potentially passing PFOA through the placenta or milk per the Kieskamp model. This is 

                                                 
8 Risotto, Steve; ACC Position on Adoption of DHS Recommendation for PFOA/PFOS; September 23, 2020; 
https://dnr.wisconsin.gov/sites/default/files/topic/DrinkingWater/NR809/ACCPresentation.pdf  

https://dnr.wisconsin.gov/sites/default/files/topic/DrinkingWater/NR809/ACCPresentation.pdf
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another incongruity that calls into question the appropriateness of the Kieskamp paper as the 
basis for establishing a Wisconsin regulatory standard. 

It should also be noted that when DHS made its Cycle 10 recommendation on PFOA, it pointed 
to a draft report from the Agency for Toxic Substances and Disease Registry (ATSDR). This 
report sets “minimum risk levels” (MRLs), and the agency strongly cautions that “MRLs are not 
intended to define clean up or action levels.” Moreover, while the ATSDR MRLs undergo a 
review process, the DHS model itself that references the MRLs is not subject to any such peer 
review. 

Unfortunately, despite these serious problems with the DHS analysis, the DNR is moving 
forward with the DHS recommendations for the combined standard of 20 ppt of PFOA and 
PFOS. To the best of our knowledge, no review of the DHS recommendation was ever 
conducted by the DNR in response to stakeholder recommendations or legitimate questions 
raised surrounding the science and methodology used to arrive at the 20 ppt combined standard. 

VII. The DNR lacks statutory authority to set a combined standard for PFOA and 
PFOS. 

DNR lacks the statutory authority to propose a combined standard. The DNR is relying on Wis. 
Stat. ch. 160 of the statutes to propose this combined standard of 20 ppt for PFOA and PFOS. 
However, the agency lacks the explicit statutory authority required to propose a combined 
enforcement standard for any two PFAS compounds or any two chemicals.  

The statutes only contemplate the adoption of a single standard for each “substance of public 
health concern.” Nowhere in the applicable statutes is the authority granted to propose a 
combined standard. In fact, Wis. Stat. §160.07 directs the Wisconsin Department of Health 
Services to recommend to DNR an “enforcement standard for each substance submitted to 
it…which is designated as of public health concern….”  Moreover, Wis. Stat. §160.07 requires 
DNR to “propose rules establishing the recommendations of the department of health services as 
the enforcement standard for that substance….” (emphasis added).  Thus, state law requires the 
establishment of enforcement standards on a chemical by chemical basis.  

Moreover, the executive branch is well aware that it lacks the statutory authority for the action 
proposed in this rule. In his 2021-’23 budget recommendation, Governor Evers specifically 
proposed new statutory language in s. 160.07 to authorize the Department of Health Services to 
recommend a combined standard for PFAS compounds. Specifically, that proposed language 
stated the following:  

“SECTION 2294. 160.07 (4) (f) of the statutes is created to read:  

160.07 (4) (f) In recommending an enforcement standard for a perfluoroalkyl or polyfluoroalkyl 
substance, the department of health services may recommend individual standards for each 
substance, a standard for these substances as a class, or standards for groups of these 
substances.”  
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To clarify, this provision was rejected by the Legislature, and not included in the final version of 
the budget (2019 WI Act 58) that was signed into law. If the agency already had the authority to 
propose combined standards for PFAS compounds, such language would be unnecessary. 
Nonetheless, DHS and the DNR have continued to advance a combined standard of 20 ppt under 
this rulemaking.  

This proposed combined standard also violates Wis. Stat. ch. 227 rulemaking requirements. 
Specifically, s. 227.10(2m) prohibits an agency from enforcing “any standard, requirement or 
threshold...that is not explicitly required or explicitly permitted by statute or by a rule.” The 
actions by DHS and DNR to set a combined standard for two substances of concern is not 
explicitly authorized by s. 160.07 or any other statute. Thus, the proposed combined standard in 
this rule is unlawful. 

VIII. The Department should continue to follow the EPA’s MCL for TCE of 5 
micrograms per liter, as provided by Wisconsin statutes. 

Another important provision of this rule relates to the state standard for TCE. TCE is a chemical 
that has been used for a variety of purposes, including as a degreasing solvent for metal 
equipment. As referenced previously, the Department is proposing to reduce the existing 
enforcement standard (ES) and preventative action limit (PAL) for TCE by an order of 
magnitude. The ES is being reduced from 5 to 0.5 micrograms per liter, and the PAL is being 
reduced from 0.5 to 0.05 micrograms per liter. 
 
Our coalition supports maintaining the existing groundwater standard of 5 micrograms per liter 
for TCE for the following reasons: 

 The EPA’s recommended MCL – last reviewed by the Obama EPA in 2016 – is 5 ppb. 
The state should continue to follow this federal standard. 

 Wisconsin’s proposed standard would make the state an outlier among its neighboring 
states. Illinois, Iowa, and Michigan all have a groundwater standard equivalent to 5 ppb. 

 Maintaining the existing standard would allow the regulated community to avoid 
expensive compliance costs for a “Wisconsin-only” TCE groundwater standard. 

 
VIII A: Chapter 160 and the EPA’s MCL of 5 ppb: 
 
With certain exceptions, Wis. Stat. ch. 160 generally directs the state to follow federal numbers 
and standards when setting state groundwater standards, as groundwater is a major source of 
drinking water. Specifically, if one “federal number” exists, s. 160.07(4)(a) direct DHS and DNR 
to utilize this number. One relevant number for TCE is 5 ppb. This is the maximum contaminant 
level (MCL) under the Safe Drinking Water Act.9 
 
To be clear, this federal number is not disputed by the Department of Health Services (DHS). 
Indeed, it was acknowledged by DHS in its Cycle 10 recommendation to the DNR. Specifically, 
DHS states the following: 
 

                                                 
9 See 40 CFR 141.161 
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There are two federal numbers for TCE: the maximum contaminant concentration 
and EPA’s drinking water concentrations based on a cancer risk level 
determination. The drinking water concentrations at various cancer risk levels are 
based on the latest scientific information for TCE. While the EPA has reviewed 
the MCL for TCE as part of their six year reviews, they have not taken action to 
update the MCL [emphasis added] because of other ongoing regulatory actions. 
Based on the latest scientific information for TCE, DHS recommends adopting the 
drinking water concentrations based on a cancer risk level determination as the 
enforcement standard.10 

 
In other words, in its Cycle 10 recommendation, DHS both acknowledges that the current 
standard of 5 ppb is a federal number, and that the standard was recently reviewed by the EPA 
and no action was taken. Indeed, the EPA under former President Obama reviewed its TCE 
drinking water MCL as part of its six-year review in 2016. The EPA determined that the TCE 
standard was “not appropriate for revision at this time due to recently completed, ongoing, or 
pending regulatory action.” 
 
Instead, DHS references a 2011 Toxicological Review of Trichloroethylene (TCE)11 by the EPA 
to inform its recommended groundwater standard of 0.5 ppb for TCE. EPA is obviously aware of 
its own study, and certainly could have referenced it to recommend a new MCL for TCE when it 
conducted its own review in 2016. However, it declined to do so. 
 
The decision by DHS to not follow the EPA MCL for TCE is very problematic. It suggests the 
agency believes it is more adept at interpreting the implications of an EPA-authored study than 
the EPA itself. It is also unclear, at best, if the EPA intended for its 2011 Toxicological Review 
to be utilized as the sole basis for setting new state-based drinking water or groundwater MCLs, 
as DHS/DNR is proposing to do. 
 
Finally, if a new standard for TCE is necessary, the DNR should first allow the EPA to propose a 
new drinking water standard under the Safe Drinking Water Act. Although the EPA does not 
propose groundwater standards, as noted previously, Wisconsin and multiple other states use the 
EPA’s drinking water MCLs as a basis for groundwater standards. If Wisconsin continued with 
this practice for TCE, it would help the state avoid setting another expensive “Wisconsin-only” 
standard for groundwater. 
 
VIII. B. Illinois, Iowa, and Michigan Follow the EPA’s MCL: 
As required by Wis. Stat. ch. 227 rulemaking requirements, the Department’s final Economic 
Impact Analysis (EIA) includes a review of groundwater MCLs for TCE among our neighboring 
states.12 This review is summarized in Table 1 below: 

                                                 
10 See Recommended Public Health Groundwater Quality Standards: Scientific Support Documents for Cycle 10 
Substances – June 2019, pg. 212; 21 June 2019; https://www.dhs.wisconsin.gov/publications/p02434v.pdf.  
11 Toxicological Review of Trichloroethylene – In Support of Summary Information on the Integrated Risk 
Information System (IRIS); September 2011; 
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0199tr/0199tr.pdf.  
12 See Section #18 “Compare with Approaches Being Used by Neighboring States (Illinois, Iowa, Michigan and 
Minnesota), pgs. 15-16 of the final EIA. 

https://www.dhs.wisconsin.gov/publications/p02434v.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0199tr/0199tr.pdf
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Table 1: Groundwater MCLs for TCE – Wisconsin and Neighboring States 

State Groundwater MCL 
Illinois 5 ppb 
Iowa 5 ppb* 
Michigan 5 ppb 
Minnesota 0.4 ppb 
Wisconsin 0.5 ppb** 

*Iowa does not use specific state groundwater standards, but utilizes the EPA MCL of 5 ppb.  
**Proposed standard under DG-15-19. 

 
As noted above, Illinois, Iowa, and Michigan all have a state groundwater MCL equivalent to 5 
ppb for TCE. The only exception is Minnesota, which has a “Health Risk Limit” of 0.4 ppb for 
TCE. Wisconsin’s proposed standard of 0.5 ppb would make the state a substantial outlier among 
its neighboring states, most of whom defer to the EPA’s MCL. 
 
Our coalition urges the DNR to remove the proposed 0.5 ppb MCL from the proposed DG-15-
19. Instead, the Department should maintain the existing standard of 5 ppb – the current MCL 
from the EPA under the Safe Drinking Water Act 

IX. The proposed standard for hexavalent chromium is inconsistent with the best 
available science, and is substantially below naturally occurring levels. 

Within DG-15-19, the DNR is proposing a new groundwater standard for hexavalent chromium 
(Cr(VI)) of 70 ppt (equivalent to 0.07 parts per billion). However, the average groundwater 
concentration of hex chrome in the US ranges from 1-5 ppb, so this standard is orders of 
magnitude below naturally occurring levels. The background Cr(VI) in Wisconsin’s drinking 
water is an average of 330 ppt. Thus, the DNR is proposing to set a standard below background 
levels. 
 
The very low proposed groundwater standard Cr(VI) is not consistent with the best available 
science and the proposed standard implies that nearly all water sources in the state of Wisconsin 
pose an unacceptable cancer risk. If such a conclusion were to be drawn, it would not be due to 
the carcinogenic potency of Cr(VI), but rather the outdated approach used for the health 
assessment of Cr(VI) by DHS. In Wisconsin, the Cr(VI) levels do not pose an appreciable public 
health risk. 
  
The outdated approach used for the health assessment underpinning the proposed groundwater 
standard omits most of the large body of published research since 2011 on the Cr(VI) mode of 
action. Additionally, the EPA and California Environmental Protection Agency’s Office of 
Environmental Health Hazard Assessment (OEHHA) analyses referenced in the health 
assessment as a basis for the proposed action are also out of date. The draft EPA IRIS assessment 
from 2010 cited was sent to an EPA peer review panel that noted that there were many data gaps, 
and that EPA should wait to finalize an assessment until Mode of Action (MOA) research 
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underway at the time was completed – the MOA research funded by the ACC Hexavalent 
Chromium Panel.13 
 
The MOA research on hexavalent chromium has produced over 30 papers in peer-reviewed 
journals in the last several years. The major research findings include the following: 

 Biological events leading to tumor formation in mice exposed to Cr(VI) occurred only at 
high levels, levels far greater than levels found in drinking water;  

 No toxicity or tumor formation was observed in mice or rats exposed to concentrations of 
hexavalent chromium in drinking water at EPA’s current MCL of 100 ppb for total 
chromium; 

 No toxicity or tumor formation was observed at 1,400 ppb, over 10 times the MCL and; 
 Hexavalent chromium has a non-mutagenic mode of action in the small intestine.  

 
The 2010 EPA IRIS draft utilized by DHS assumed Cr(VI) was a mutagen and thus set a very 
conservative number. However, a revised IRIS draft assessment is expected to be released during 
the federal Fiscal Year 2022 – likely by this summer. 
 
Other regulatory agencies have concluded that the mode of action in the small intestine is non-
mutagenic. In particular, the World Health Organization (WHO), the Texas Commission on 
Environmental Quality (TCEQ), Health Canada, and the Japanese Food Safety Authority have all 
reviewed and referenced the major published research from the MOA research in setting 
drinking water levels. They are in agreement with the MOA research that the weight of evidence 
shows a non-mutagenic mode of action in the rodent small intestine. 
 
The current groundwater standard for total chromium in Wisconsin is based on the federal MCL 
of 100 micrograms/Liter. This value is based on EPA’s reference dose (RfD) for Cr(VI) which is 
based on a study using Cr(VI) (as opposed to Cr(III) or total chromium). As such, the current 
Wisconsin MCL of 100 micrograms/Liter is an appropriate and lawful value for hexavalent 
chromium.  
 
Finally, DHS argues that the state must use a federal number unless one does not exist or there is 
“significant technical information that was not considered when the federal number was 
established” under ch. 160.14 While it is true that the EPA does not have final toxicity criteria 
specifically for Cr(VI), the basis for the RfD and MCL for total chromium derives from a study 
with Cr(VI) and therefore the RfD and MCL are effectively Cr(VI) values. 
 
As an aside, it is disappointing that DHS utilized the “significant technical information” 
provision of ch. 160 to propose Wisconsin-only standards for PFOA and PFOS that are far more 
stringent than the existing federal number of 70 ppt (EPA’s health advisory level). However, 
when “significant technical information” exists pointing to a less stringent standard for 
hexavalent chromium, DHS declined to utilize these peer-reviewed studies. This is an 

                                                 
13 The findings of the MOA research and all the data is publicly available at this link: https://cr6study.info/   
14 See Recommended Public Health Groundwater Quality Standards from DHS, pg. 7; 
https://www.dhs.wisconsin.gov/publications/p02434v.pdf.  

https://cr6study.info/
https://www.dhs.wisconsin.gov/publications/p02434v.pdf
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unfortunate double-standard that the DNR should address by revising these chemical standards in 
the draft DG-15-19. 
 
To conclude, our coalition urges the Department to remove the proposed value of 70 ppt for 
hexavalent chromium from DG-15-19. This recommended value is not based on the most recent, 
best available peer-reviewed science, but instead on a draft EPA IRIS assessment from more 
than a decade ago. The proposed value is also significantly lower than the average drinking water 
in Wisconsin. Instead, the DNR should maintain the current groundwater standard for total 
chromium in Wisconsin of 100 micrograms per liter, which is consistent with the EPA’s MCL 
for drinking water. 
 

Conclusion: 
 
The previously mentioned organizations – Wisconsin Manufacturers & Commerce, Wisconsin 
Paper Council, Wisconsin Civil Justice Council, Wisconsin Water Alliance, Wisconsin Dairy 
Alliance, Midwest Food Products Association, American Chemistry Council, and Venture Dairy 
Cooperative – again appreciate the opportunity to comment on the Department of Natural 
Resources’ proposed DG-15-19.  

This proposed rule, while deeply problematic, can be improved with substantial modifications. 
Again, these modifications include the following: 

 In reference to PFOA and PFOS, the DNR should adopt the EPA’s health advisory levels 
of 70 ppt, or allow the EPA to propose new standards under the Safe Drinking Water Act.  

 In reference to TCE, the DNR should remove the proposed standard and follow the 
EPA’s drinking water maximum contaminant level (MCL) of 5 micrograms per liter.  

 In reference to Hexavalent Chromium, the DNR should remove the proposed standard of 
70 ppt from the rule and instead allow the EPA to propose a standard under the Safe 
Drinking Water Act.  

 In reference to 1,4-Dioxane, the DNR should remove the proposed standard of 0.35 
micrograms per liter pending completion of an ongoing EPA review of the need for a 
federal MCL. 

These changes are necessary because the Department is proposing standards that are not peer-
reviewed and not based on the best available science. In addition, the DNR failed to properly 
include all of the compliance costs associated with the proposed rule, as required by ch. 227 
rulemaking requirements. 

Thank you for considering our coalition’s comments. As always, we would welcome the 
opportunity to discuss these comments further with the Department. 



 
 

Public Comment in FAVOR of a permanent rule to revise chapter NR 140  
relating to setting numerical standards to minimize the concentration  

of polluting substances in groundwater (Board Order DG-15-19) 

January 6, 2022 
 

My name is Laura Olah I am here today on behalf of Citizens for Safe Water Around Badger. For more than 30 
years, CSWAB has worked for a healthy and sustainable environment by engaging and empowering communities 
affected by military and industrial contamination. 
 
I live near the former Badger Army Ammunition Plant in rural Sauk County, the source of 4 separate groundwater 
contaminant plumes. Three have migrated offsite, contaminating nearby drinking water wells and discharging to 
the Lower Wisconsin Riverway.  
 
In 2018, the military at Badger hosted a public informational meeting to report on their preliminary PFAS 
investigation. Army officials explained that PFOA and PFOS had been detected in groundwater at concentrations 
that did not pose a risk to public health. No one said anything about other forms of PFAS.  Just the two – that was 
it.  
 
Months later, in response to our Open Records request, we found the complete data set which showed that the 
summed total concentration of all PFAS chemicals tested was actually much higher – in fact, 4 times higher.   
 
So what happened? The Army only shared test results for PFOA and PFOS, and intentionally omitted all other PFAS 
detections because, they argued, that full disclosure was NOT required as the additional PFAS analytes are “not 
regulated by the State”.  
 
We have experienced first-hand that without clear and comprehensive state regulation of all forms of PFAS, 
communities like my own are not fully informed and are therefore at increased risk for exposure and harm.  

And our community is not alone.  In other host communities in Wisconsin, concentrations of PFOA & PFOS 
combined have been detected in groundwater at Fort McCoy (near Sparta) at concentrations as high as 121,000 
ng/L, at General Mitchell’s 440th in Milwaukee 10,800 ng/L, at Volk Field Air National Guard in Camp Douglas 
23,000 ng/L and at the Wisconsin Air National Guard Truax Field in Madison 39,841 ng/L. Military contractors in 
communities like Spooner are being allowed to burn and detonate PFAS-containing energetics in the open air.     
 
Access to federal funding for investigating and cleaning up Wisconsin’s military sites is tied to the federal CERCLA 
(Superfund) process which identifies how state standards are evaluated. In particular, we emphasize that it is 
promulgated state environmental standards that may qualify as an “Applicable or Relevant and Appropriate 
Requirement” (ARAR) for remedial action.  
  
As recently as last month, the Pentagon issued a memo that as a matter of policy, DoD (as the lead agency) 
identifies a properly promulgated, consistently implemented State standards (versus advisories) as an ARAR for a 
specific removal action.  Removal actions to address PFAS may include sampling public and private drinking water 
wells and determining if DoD is the source of PFAS impacts, and initiating certain removal actions such as providing 
alternative drinking water. Right now, these tasks are being funded largely by the State.   
 
For these reasons and more, we strongly support ALL of the health-based groundwater standards recommended 
by independent toxicologists at the Wisconsin Division of Health and proposed by the Wisconsin DNR.   
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Date:  January 11, 2022 
 
TO:  Bruce Rheineck, Department of Natural Resources 
 
FROM: Wisconsin Farm Bureau  
                         Corn Growers Association 
                         Dairy Business Association  
 Wisconsin Potato and Vegetable Growers Association 
                         Midwest Food Products Association 

Wisconsin Pork Association 
 Wisconsin Agri-Business Association 
   CropLife America  
 
RE:  NR 140 Cycle 10 - Opposition of Proposed Standard for Glyphosate 
 
 

 

 

Thank you for the opportunity to comment on Board Order DG-15-19 relating to Cycle 10 revisions to 
NR 140.   Human and environmental safety are top concerns when farmers make pest control 
decisions, and we fully support Wisconsin's continued commitment to establish science-based 
groundwater standards for agricultural pesticides. However, we strongly oppose the proposed standard 
for Glyphosate. 
 
DHS based its decision to calculate a Preventive Action Limit for glyphosate at 10% of the 
enforcement standard on the incorrect assertion that glyphosate is genotoxic or mutagenic. Glyphosate 
is not genotoxic or mutagenic.  
 
EPA reviewed 84 genotoxicity studies for its 2017 Revised Issue Paper on the carcinogenicity of 
glyphosate. EPA concluded that glyphosate is not genotoxic or mutagenic as part of its decision to 
place glyphosate in category E, “unlikely to be carcinogenic to humans”. Regulators around the world 
including the European Food Safety Authority (EFSA), the European Chemicals Agency (ECHA), and 
the leading health authorities in Germany, Australia, Korea, Canada, New Zealand, Japan have 
reached similar conclusions. 
 
It is critical that sound science is utilized in establishing Wisconsin's NR140 standards so that the 
public is not needlessly alarmed about detections in their water and farmers do not unnecessarily lose 
the use of crop protection tools or have burdensome restrictions applied. 

 
We request that the proposed Glyphosate standard be revised to reflect the current science or be 
removed from the rule until it these concerns are addressed, and the standard is modified.  We also 
request that the proposed standard utilizes the 2017 USEPA Revised Issue Paper and goes through a 
peer review process to ensure that the recommended enforcement standard and PAL are truly science-
based, follows Wisconsin's statutory requirements, does not unnecessarily alarm the public and does not 
put Wisconsin farmers at an economic disadvantage. 

 

https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0073
https://www.efsa.europa.eu/en/efsajournal/pub/4302
https://echa.europa.eu/-/glyphosate-not-classified-as-a-carcinogen-by-echa
https://www.bfr.bund.de/en/the_bfr_has_finalised_its_draft_report_for_the_re_evaluation_of_glyphosate-188632.html
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612 W. Main Street, #200 Phone: (608) 256-0827
Madison, WI 53703 www.lwvwi.org

DATE: January 10, 2022

TO: Bruce Rheineck
Department of Natural Resources
101 S. Webster Street
PO Box 7921
Madison, WI  53707
Email: DNR140GroundwaterQualityStandards@Wisconsin.gov

RE: Permanent rule Board Order DG-15-19 to revise NR 140 relating to setting numerical standards
to minimize the concentration of polluting substances in groundwater.

The League of Women Voters of Wisconsin has long been a strong supporter of efforts to protect the
environmental quality of our state, including the quality of our water.  It is the League’s position that
access to clean drinking water is a fundamental human right.  The League of Women Voters of Wisconsin
therefore appreciates the opportunity to comment on permanent rule Board Order DG-15-19 to revise
NR 140.

Chapter NR 140 establishes numeric groundwater quality standards to minimize the concentration of
polluting substances.  The NR 140 list of standards currently covers 146 harmful substances.  Board
Order DG-15-19 proposes to revise the standards for 8 of those substances and adds standards for 17
emerging contaminants, including two PFAS compounds (PFOA, PFOS) and several neonicotinoid
insecticides such as imidacloprid.

Since groundwater is the source of drinking water for about 70 percent of Wisconsin’s residents, those
standards are important criteria used to protect the state’s public health and welfare.  Groundwater also
plays a critical role in supporting Wisconsin’s agricultural and tourism industry; for example,
groundwater is used to irrigate crops and groundwater feeds trout streams.  It is of utmost importance
that this list is kept up-to-date, based on current scientific evidence of the long-term effects of the above
mentioned harmful substances.

The League of Women Voters of Wisconsin therefore supports Board Order DG-15-19 to revise NR 140
and provides two examples to highlight the urgency of this revision:

PFAS are a group of highly toxic compounds that bioaccumulate in humans and animals.  Yet there is
currently no comprehensive federal approach to PFAS contamination.  Some states have developed their
own regulations; Wisconsin has not yet done so.  As a result, PFAS has already been found to be a
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serious contaminant of groundwater in a number of Wisconsin locations. Several cities have had to shut
down one or more of their wells and bottled drinking water has to be supplied to residents in some
locations (Campbell, Eau Claire, La Crosse, Madison, Marinette, Peshtigo, Rhinelander).

Neonicotinoid insecticides are highly soluble compounds used on a wide variety of Wisconsin crops,
including corn, soybeans, and peas.  They affect the nervous system of insects, causing paralysis and
death when applied at high concentrations.  While this is desirable for eliminating biting and sucking
pests, it also affects non-target insects like bees and other pollinators as well as aquatic invertebrates.
Furthermore, scientists have in recent years come to understand that neonicotinoids can mimic
hormones which affect the activities of the human endocrine system.  A state-wide DATCP survey found
neonicotinoids in many groundwater locations.  More than 50 percent of field-edge monitoring wells, for
example, tested positive for neonicotinoids. Imidacloprid was detected in some wells at concentrations
exceeding the proposed preventive action limit (PAL).

To develop the standard for imidacloprid, DHS did a careful analysis of 6 studies published since EPA’s
risk assessment and found that problems with male reproduction, insulin and glucose regulation and
learning/memory functions occur at values lower than the current EPA reference dose.  For PFOA and
PFOS, the League agrees that the standards should be the ones already defined by DHS and proposed in
DG-24-19 for drinking water, which is 20 ppt individually and combined.

The League of Women Voters of Wisconsin expressed its support of the Statement of Scope (SS 90-19) in
a letter dated June 8, 2021 and now strongly supports the revised and new standards proposed in
DG-24-19.  We are, however, disappointed that new standards for only two PFAS compounds are being
proposed. We continue to support DHS’s work on the toxicity of additional PFAS compounds under Cycle
11.

The League strongly supports DG-15-19 and considers the rule an important first step toward protecting
the residents of Wisconsin from emerging contaminants like PFOA, PFOS, and imidacloprid.  The cost of
implementing the rule is minimal considering the enormous cost savings gained by reducing exposure to
all of the contaminants referred to in DG-15-19.  The League urges the department to move forward
with this rule as quickly as possible before more wells need to be abandoned and more residents need
to be supplied with bottled water.

Thank you for the opportunity to comment on DG-15-19
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From: DeWeese, Adam D - DNR <Adam.DeWeese@wisconsin.gov> 
Sent: Tuesday, November 23, 2021 10:31 AM
To: Phelps, William L - DNR <William.Phelps@wisconsin.gov>; Tsoris, Constantine - DNR
<Constantine.Tsoris@wisconsin.gov>
Cc: Rheineck, Bruce D - DNR <BruceD.Rheineck@wisconsin.gov>
Subject: RE: Coliform bacteria comment
This looks very good folks. I approve.
We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did.

Adam DeWeese
Pronouns: he/him/his
Chief, Public Water Supply Section – Bureau of Drinking Water and Groundwater
Wisconsin Department of Natural Resources
Phone: 608-264-9229
Cell Phone: 608-630-2204
Adam.DeWeese@wisconsin.gov

 dnr.wi.gov

   
Under the Revised Total Coliform Rule (RTCR), the US EPA has changed the regulatory status of total
coliform bacteria in public drinking water systems. EPA has dropped the maximum contaminant level
(MCL) violation for total coliform bacteria and has established an MCL for Escherichia coli (E. coli)
bacteria. Total coliform bacteria include bacteria that naturally occur in the environment, and total
coliform are, with a few exceptions, not harmful to humans. Under the RTCR, detection of total
coliform bacteria is used as an indicator of possible microbial pathways into a public drinking water
system. The RTCR includes a "treatment technique" response for detection of total coliform bacteria
in a water supply system. This response requires investigation of the sanitary condition of the
system, and action to correct any defects found. E. coli bacteria are a sub group of coliform bacteria
considered to be a more specific indicator of fecal contamination and the potential for pathogens to
be present in drinking water. Under the RTCR, detection of E. coli bacteria in a public water supply
system is a MCL violation.
The department is proposing health based groundwater quality standards for E. coli bacteria. There
are currently health based groundwater quality standards for total coliform bacteria in ch. NR 140.
The enforcement standard for total coliform bacteria in ch. NR 140 is no bacteria present in a
collected groundwater sample. Exceedance of an enforcement standard in ch. NR 140 compels the
department to require the owner or operator of a facility, practice or activity to take action to
achieve compliance with the enforcement standard. As total coliform bacteria may be naturally
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occurring in the environment, detection at a regulated site might mean that NR 140 response
actions would be required to address the presence of naturally occurring coliform bacteria in
groundwater.
To avoid this situation, and to be consistent with the RTCR, the department should revise the status
of total coliform bacteria in ch. NR 140 to make it an indicator parameter. Detection of total coliform
bacteria as an indicator parameter in NR 140 would allow the department to require sampling for E.
coli bacteria, and investigation of possible microbial pathogen groundwater contamination, but
would not compel the department to require the owner or operator of a facility, practice or activity
to take action to achieve compliance with a total coliform enforcement standard in cases where
total coliform bacteria are naturally occurring in the environment.



 

 

January 11, 2022 
 
Bruce Rheineck 
Department of Natural Resources  
101 S. Webster Street 
P.O. Box 7921 
Madison, WI 53707  
 
Via Email to DNR140GroundwaterQualityStandards@Wisconsin.gov and 
DNRAdministrativeRulesComments@wisconsin.gov 
 
RE: League of Wisconsin Municipalities comments regarding Board Order DG-15-19 
 
Mr. Rheineck: 
 
The League of Wisconsin Municipalities, a nonprofit and nonpartisan association of 594 cities and 
villages, many of which own and operate municipal wastewater treatment plants. On behalf of our 
members, the League welcomes the opportunity to submit the following comments on the proposed 
revision of Ch. NR 140 establishing numerical groundwater quality standards for several compounds 
including PFOA and PFOS. The League has been a member of several PFAS related department working 
groups and recognizes the magnitude of work that has gone into developing rules to address these 
emerging contaminants.  
 
Wisconsin has long been a leader in the protection of groundwater and the development of laws and 
administrative code which provide the necessary authority. The League appreciates and supports the 
standards setting process in Wisconsin which is based on credible science, and we generally support the 
approach to the regulation of emerging contaminants found within this rule proposal. However, there are 
two areas we would like to recommend the department provide a greater review in the costs of alternatives 
proposed in the revision as they relate to PFOA and PFOS.  
 
The first area we would like to highlight relates to biosolids management. The EIA states that if a treatment 
facility is not able to land apply biosolids due to PFAS levels, other retention, management, and disposal 
options are readily available. Unfortunately, this is not entirely true. Other disposal options are fraught 
with challenges including extensive infrastructure investments for storage or incineration, shipping and 
disposal costs for out of state options, or significant dewatering to dispose in a landfill if a landfill will 
take the semi-solid waste. Even if a landfill accepts the waste, that leachate may come back to the 
wastewater treatment plant creating a continuous disposal cycle. To require the use any of these options 
as alternatives to land applying biosolids should, at a minimum, require the department to do a better 
analysis of the true costs associated with alternatives to better prepare wastewater customers for the rate 
impact they may witness.  
 
In addition to biosolids and disposal alternatives, the League continues to believe that the potential costs 
associated with pit trench dewatering have not been adequately assessed in this EIA. Attachment C to the 
EIA for the proposed rule explains that because pit trench dewatering is discharged to surface water and 
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not groundwater, the proposed rule is not anticipated to have impacts associated with this activity. 
However, the League’s municipal wastewater concern with pit trench dewatering in the context of NR 
140 is that the acceptance of pit trench dewatered discharges at a treatment plant, which is common 
practice for construction projects, could result in increased PFOA and PFOS in our wastewater and 
biosolids. If municipal wastewater treatment facilities were to require treatment for pit trench dewatering 
discharges to ensure there is no impact on the wastewater or biosolids at our facilities, such treatment 
would add significant additional costs on the construction projects around the state. Just as in the biosolids 
and disposal section above, the League requests that the department consider these costs in the final 
evaluation of this proposed rule.   
  
Thank you again for the opportunity to provide municipal comments on NR 140 related to numeric 
groundwater quality standards for PFOA and PFOS. We would appreciate the departments further review 
and analysis on the items mentioned above. The League of Wisconsin Municipalities continues to be 
supportive of the department’s rule revision efforts and we look forward to opportunities to partner with 
the department in these continued efforts.  
 
Kind Regards, 
 
Toni R Herkert 
Toni Herkert, Government Affairs Director, Wisconsin League of Municipalities  
 
 
 



Delivered via electronic mail 

 

January 11, 2022 

 

Bruce Rheineck 

Wisconsin Department of Natural Resources 

101 S. Webster Street 

PO Box 7921 

Madison, WI 53707 

DNR140GroundwaterQualityStandards@Wisconsin.gov  
RE: Comments on Draft Rule DG-15-19 

 

Dear Mr. Rheineck: 

 

Midwest Environmental Advocates (“MEA”) submits these comments in support of Draft Rule 

DG-15-19 (“the Proposed Rule”), which will establish and revise numerical enforcement 

standards for pollutants in groundwater pursuant to Chapter 160 of the Wisconsin Statutes. Of 

particular concern for MEA, the Proposed Rule seeks to establish new groundwater standards for 

perfluorooctane sulfonate (“PFOS”) and perfluooroctanoic acid (“PFOA”). 

PFOS and PFOA are only two out of thousands of toxic chemicals in the per- and polyfluoroalkyl 

substances (“PFAS”) family. While we support the proposed standards for PFOS and PFOA, we 

renew our concern regarding the need to regulate PFAS as a family. 

I. DNR MUST PROMULGATE GROUNDWATER REGULATIONS FOR PFAS, AS A MATTER OF POLICY 

AND LAW, TO PROTECT PUBLIC HEALTH  

The Department of Natural Resources (“DNR”) is required to engage in rulemaking for all 
substances of public health concern for which the Wisconsin Department of Health Services 
(“DHS”) develops enforcement standard recommendations.1 DHS provided DNR recommended 
public health groundwater quality standards in June 2019, including recommendations for two 
PFAS, PFOA and PFOS.2 Given these recommendations, DNR is now required to promulgate 
groundwater rules, as noted, and is also required to establish by rule preventative action limits 
for all substances with enforcement standards.3 

DNR has much broader jurisdiction to regulate groundwater than other regulatory agencies like 
the U.S. Environmental Protection Agency (“EPA”) and, thus, should act now to protect public 
health from PFOA and PFOS contamination of groundwater. While EPA can regulate groundwater 
that provides drinking water by establishing health-based drinking water maximum contaminant 
levels (MCLs), it has not yet done so, and any such regulations are years away. In addition, EPA 

 
1 Wis. Stat. § 160.07(5). 
2 DHS, Recommended Public Health Groundwater Quality Standards, Scientific Support Documents for "Cycle 10" 
Substances (June 2019). 
3 Wis. Stat. § 160.15(1). 
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does not otherwise generally regulate groundwater as such. Thus, both because of DNR’s 
statutory mandates and because no other regulatory agency has comprehensively addressed 
groundwater contamination from PFOS and PFOA, the instant regulations must be finalized. 

II. THE PROPOSED RULE IS BASED ON SOUND SCIENCE AND DESIGNED TO PROTECT OUR 

MOST VULNERABLE POPULATION  

MEA applauds DNR for following DHS recommendations on restricting PFAS in groundwater at 

levels necessary to protect the health of all Wisconsinites. As indicated in the DNR’s plain 

language analysis of the Proposed Rule, the 20 ppt standard is based on DHS recommendations 

developed for groundwater standards pursuant to Chapter 160 of the Wisconsin Statutes. That 

statute effectively requires DHS to recommend drinking water standards designed to protect our 

most vulnerable populations. DHS must recommend standards based on the “acceptable daily 

intake,” or levels protective of a person weighing 10 kilograms, or approximately 22 pounds, 

drinking one liter of water per day, “where that water is the only source of the substance for the 

person.”4 In other words, when DHS makes recommendations under Chapter 160, those 

recommendations must protect infants and toddlers.  

Infants and toddlers are particularly vulnerable to exposure to PFAS through drinking water. 

Infants and small children drink more water in proportion to their size, their brains and organs 

are growing rapidly, their immune systems are still developing, and they have more time to 

bioaccumulate environmental toxins like PFAS in their bodies. As opposed to adults and children 

who eat a variety of food, infants only consume formula or breastmilk, which, if contaminated, 

leads to overall higher concentrations in their bodies at any given time. In addition, studies on 

children have shown links to adverse impacts on the immune system with a decreased response 

to vaccines. These results may have long term effects on immune function resulting in increased 

risk for future infections, auto immune disease, and cancer.  

DHS made its groundwater standard recommendations after an exhaustive epidemiological 

review of the available science. While Chapter 160 requires DHS to recommend enforcement 

standards based on existing “federal numbers”, and EPA established a drinking water lifetime 

health advisory level of 70 ppt for PFOS and PFOA in 2016, DHS may recommend more stringent 

standards if there is significant scientific information available that was not considered when the 

federal numbers were established.5 New information was available and DHS determined that the 

EPA’s health advisory level was not adequately protective of infants.  

The science regarding exposure to PFAS and the associated adverse health impacts will continue 

to develop in the coming years and may suggest that even more stringent drinking water 

standards are necessary. Subsequent groundwater standard recommendations are indicative of 

that trend and include a combined drinking water recommendation of 20 ppt for six PFAS, not 

 
4 Wis. Stat. § 160.13(c). 
5 Wis. Stat. § 160.07(4)(e). 



just PFOA and PFOA.6 We have more than enough information to know that these chemicals are 

dangerous in infinitesimal amounts and that we need to interrupt exposure pathways and 

otherwise limit exposure as quickly and as much as possible. Establishing the drinking water 

standards proposed in DG-15-19 will help accomplish that goal and safeguard the health of all 

Wisconsinites, including our most vulnerable. 

III. THE PROPOSED RULE WILL ESTABLISH A NEEDED REGIME TO MITIGATE THE SEVERE 

HEALTH RISKS ASSOCIATED WITH PFAS EXPOSURE THROUGH DRINKING WATER  

The Proposed Rule, based on DHS science-based recommendations, will protect approximately 

two-thirds of Wisconsinites who rely on drinking water from groundwater supplies. It is well-

established that drinking contaminated water is a significant PFAS exposure pathway. Thus, we 

support the promulgation of groundwater quality standards to mitigate the severe health risks 

associated with this type of toxic exposure.7  

The Proposed Rule will provide DNR with crucial tools to address PFAS contamination. Once 

statewide groundwater standards have been established, the agency will be able to use PFAS 

testing and monitoring data under its groundwater quality program. Groundwater quality data, 

in turn, will help determine what source control and restoration responses regulated entities 

must undertake to improve or maintain groundwater quality across the state. Further, the data 

will provide valuable information to water systems about the concentration levels of PFAS 

contamination; information that will guide their protective action to ensure their constituents 

are being served with safe drinking water. Finally, groundwater quality data will be particularly 

useful in assessing remediation and cleanup liability under Wisconsin’s Spills Law. In sum, the 

Proposed Rule will allow DNR to manage a comprehensive protective regime that will benefit the 

public health of Wisconsin and, ultimately, will restore public confidence in safe drinking water.  

IV. THE PROPOSED RULE WILL PROVIDE BENEFITS TO COMMUNITIES IN NEED OF 

ENVIRONMENTAL JUSTICE  

Environmental justice and equity are guiding principles of the statewide response to PFAS 

pollution.8 Promulgating groundwater water quality standards will provide risk reduction 

benefits to vulnerable populations facing disproportionate health risks from PFAS pollution.   

While health studies have shown that exposure to PFAS substances is widespread, studies also 

show that low-income communities and communities of color are disproportionately impacted 

 
6 DHS, Recommended Public Health Groundwater Quality Standards, Scientific Support Documents for "Cycle 11" 
Substances (November 2020). 
7 Agency for Toxic Substances and Disease Registry (ATSDR), Toxicological Profile for Perfluoroalkyls, May 2021, 
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf  
8 Wisconsin PFAS Action Plan (Dec. 2020), 
https://widnr.widen.net/content/d4vyg9qqwj/pdf/EM_PFASActionPlan.pdf 

https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
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by PFAS contamination.9 The Union of Concerned Scientists found 15% more low-income 

households and 22% more people of color living within five miles of a site contaminated with 

PFAS than expected based on national census data, showing that higher exposure in vulnerable 

communities likely increases the health risks associated with PFAS exposure.10 This pattern of 

unequal distribution of risks has been found at the state level. In Michigan––a state with one of 

the most systemic PFAS testing regimes––49% more low-income households and 48% more 

people of color are living within the five-mile radius of a PFAS-contaminated site.11 Similarly, a 

California report found that PFAS pollution is remarkably worse in the most vulnerable 

communities of the state.12  

There is no reason to believe that this patten will be different in Wisconsin as it has been 

previously found with other contaminants.13 In any event, testing and monitoring requirements 

from the Proposed Rule will elucidate the extent of the environmental injustice of PFAS pollution 

in the state. Thus, DNR should move forward with this rulemaking process as an actionable 

commitment towards environmental justice. Finally, we urge the agency to develop a plan to 

conduct a detailed report on how PFAS-related drinking water contamination disproportionately 

affects environmental justice communities.14 This will help DNR in the allocation of information 

and resources to disadvantaged communities pursuant to state regulatory programs and the 

Infrastructure Investment and Jobs Act.  

V. DNR SHOULD NOT RELINQUISH ITS PRIMARY DUTY TO PROTECT WISCONSINITES 

FROM GROUNDWATER CONTAMINATION BY WAITING ON THE FEDERAL 

GOVERNMENT  

Wisconsin should not relinquish its responsibility over groundwater contamination and wait on 

the federal government to mitigate the health risks associated with PFAS exposure through 

drinking water. First, the federal government is lagging significantly behind the states in 

 
9 PFAS Contamination Is an Equity Issue, and President Trump’s EPA is Failing to Fix it, Union of Concerned 
Scientists (Oct. 30, 2019), https://blog.ucsusa.org/genna-reed/pfas-contamination-is-an-equity-issue-president-
trumps-epa-is-failing-to-fix-it/  
10 Center for Science and Democracy at the Union of Concerned Scientists, Abandoned Science, Broken Promises 
(Oct. 2019), https://www.ucsusa.org/sites/default/files/2019-10/abandoned-science-broken-promises-web-
final.pdf  
11 The PFAS Project Lab at the Northeastern University, PFAS Contamination is an Equity Issue, and President 
Trump’s EPA is Failing to Fix It (Oct. 31, 2019), https://pfasproject.com/2019/10/31/pfas-contamination-is-an-
equity-issue-and-president-trumps-epa-is-failing-to-fix-it/  
12 Natural Resources Defense Council, Dirty Water: Toxic “Forever” PFAS Chemicals are Prevalent in the Drinking 
Water of Environmental Justice Communities (Aug. 2021), https://www.nrdc.org/sites/default/files/dirty-water-
pfas-ej-communities-report.pdf   
13 Environmental Working Group, In Midwest Farm States, Nitrate Pollution of Tap Water is More Likely in Lower-
Income Communities (June 23, 2021), https://www.ewg.org/news-insights/news/midwest-farm-states-nitrate-
pollution-tap-water-more-likely-lower-income  
14 See Uloma Igara Uche et. al., Community-Level Analysis of Drinking Water Data Highlights the Importance of 
Drinking Water Metrics for the State, Federal Environmental Health Justice Priorities in the United States, Int. J. 
Envt‘l Res. Public Health (2021), https://www.mdpi.com/1660-4601/18/19/10401/htm  
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regulating PFAS. Second, while EPA has signaled its intent to develop drinking water standards 

for PFOS and PFOA under the Safe Drinking Water Act in the upcoming years, the federal 

government does not directly regulate contaminants in groundwater nor in private wells. That 

duty falls solely with DNR under Chapter 160. Finally, waiting on the federal government may 

prevent the state from using groundwater quality data to efficiently use the much-needed federal 

funding available through the Infrastructure Investment and Jobs Act to address PFAS pollution.15 

For these reasons, DNR must promulgate the Proposed Rule. The people of Wisconsin cannot 

afford further delays for meaningful action to abate PFAS contamination in drinking water.  

 

 

Sincerely,  

Jorge Roman-Romero, Attorney & Equal Justice Works Fellow 
Midwest Environmental Advocates 
jromanromero@midwestadvocates.org 
 

 

 
15 Infrastructure Investment and Jobs Act, Pub. L. No. 117-58 (2021), https://www.congress.gov/bill/117th-
congress/house-bill/3684/text  

https://www.congress.gov/bill/117th-congress/house-bill/3684/text
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Madison, WI  53701-1784 
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January 11, 2022 
VIA EMAIL 

DNR140GroundwaterQualityStandards@Wisconsin.gov 
DNRAdministrativeRulesComments@wisconsin.gov 

Bruce Rheineck 
Department of Natural Resources  
101 S. Webster Street 
P.O. Box 7921 
Madison, WI 53707  
 
RE: Comments of the Municipal Environmental Group – Wastewater Division 
 Board Order DG-15-19 
 
Mr. Rheineck: 
 
We are submitting these comments on behalf of the Municipal Environmental Group–Wastewater 
Division (MEG Wastewater). MEG Wastewater is an organization of over 100 municipalities statewide 
who own and operate wastewater treatment plants. We represent facilities ranging in size from small 
sanitary districts to larger utilities. MEG Wastewater appreciates the opportunity to comment on Board 
Order DG-15-19, proposed rules relating to amendments to Chapter NR 140 setting numerical standards 
for compounds including PFOS and PFOA.  
 
MEG Wastewater supports the regulation of PFAS compounds based on due deliberation and credible 
science and generally supports the approach to the regulation of PFOA and PFOS in groundwater in 
this proposed rule. It is important to note, however, that the proposed rule establishes very restrictive 
standards for PFOA and PFOS that could have significant impacts on the management of biosolids 
from municipal wastewater treatment plants (“WWTPs”). While the department notes potential impacts 
to WWTPs in the economic impact analysis (“EIA”) of this proposed rule, MEG Wastewater believes 
that some of these potential impacts have been underestimated. It is important that these impacts are 
fully considered as the department moves forward with this proposed rule. 
 
First, MEG Wastewater generally supports the triage approach to biosolids management outlined in the 
EIA for the proposed rule. However, MEG Wastewater has concerns about using this approach as a 
basis for calculating costs in the EIA when it has not been through a public evaluation process. The 
approach relies on underlying scientific data, modeling, analyses and other assumptions that require 
further explanation, review, and opportunity for public engagement. This approach should be 
implemented if not as a rule, then at least as guidance to ensure that stakeholders and the public are 
provided with a sufficient opportunity to review and comment on the proposed approach.  
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Second, the EIA suggests that in cases where a WWTP may not be able to land apply biosolids due to 
PFAS levels, other management and disposal methods are readily available. This is not the case. Other 
methods of managing and disposing of biosolids come with major challenges, including requiring 
extensive investments in resources and may result in negative land use and environmental impacts.  
 
For example, significant dewatering is necessary in order to landfill biosolids, which is expensive and 
requires investment in storage at the WWTP. Even when biosolids can be sufficiently dewatered, there 
are substantial burdens associated with transportation costs and the use of landfill space. In addition, 
the suggestion that PFAS-impacted biosolids can or should be landfilled also fails to take a holistic 
view of PFAS regulation. It is anticipated that landfill leachate will be a contributor of PFAS 
compounds to WWTPs that accept landfill leachate. Landfilling potentially PFAS-impacted biosolids 
from these WWTPs could exacerbate this problematic PFAS cycle and create additional operation and 
management challenges for both WWTPs and landfills. With respect to incineration, there are both 
limited options for WWTPs to effectively use incineration and significant expenses necessary to invest 
in this disposal method. It is not a simple task for a WWTP to use either of these options for disposal 
of biosolids; both require significant resource investments and can impose environmental and land use 
impacts that should be adequately considered in this rulemaking process.  
 
Third, MEG Wastewater continues to believe that the potential costs associated with pit trench 
dewatering have not been adequately assessed in this EIA. Attachment C to the EIA for the proposed 
rule explains that because pit trench dewatering is discharged to surface water and not groundwater, the 
proposed rule is not anticipated to have impacts associated with this activity. However, MEG 
Wastewater’s concern with pit trench dewatering in the context of this proposed groundwater rule is 
that the acceptance of pit trench dewatering discharges at a WWTP, which is common practice for 
construction projects, could result in increased PFOA and PFOS in WWTP wastewater and biosolids. 
As discussed above, the costs to a WWTP for disposing of biosolids containing certain levels of PFOS 
and PFOA could be significant. If a WWTP requires treatment for pit trench dewatering discharges to 
ensure there is no impact on biosolids at the WWTP, such treatment would add significant additional 
costs on the construction project. MEG Wastewater requests that the department consider these costs 
in its evaluation of this proposed rule.   
  
Thank you for consideration of these comments. MEG greatly appreciates the opportunity to participate 
in this process and welcomes further communication with the Department. 
 
Sincerely,  
 
STAFFORD ROSENBAUM LLP 

 
Vanessa D. Wishart 
Paul G. Kent 
 
VDW:mai 



 

 
 
 
 
January 11, 2022 
 
Bruce Rheineck 
Groundwater Section DG/5 
Department of Natural Resources 
P.O. Box 7921 
101 S. Webster Street 
Madison, WI 53707-7921 
 
Re: Comments on proposed rule DG-15-19 
 
Thank you for the opportunity to comment on the proposed rule DG-15-19 related to the setting of numerical 
standards to minimize pollution in groundwater. 
 
We are encouraged that the Department is undertaking the rulemaking process. Consistent rules and regulations 
create an even playing field for all utilities and set clear targets that the District can use when looking toward 
reduction of these compounds within our own operations and the operations of our permitted industrial and 
commercial customers.  
 
While the District supports this rulemaking process in general, we continue to believe that the department has not 
fully considered the potential impact of these rules on WPDES permittees such as the District that have biosolids 
land application programs, undertake major construction projects, and administer industrial pretreatment 
programs. 
 
Biosolids Land Application 
The proposed rule imposes an enforcement standard for PFOS and PFOA combined at 20 ng/l and a preventive 
action limit (PAL) for PFOS and PFOA combined at 2 ng/l. These standards, which approach background levels, are 
restrictive and will impact wastewater utilities in several ways. Of significance, these standards create challenges 
for wastewater utilities that beneficially reuse biosolids to the extent such biosolids are determined by the 
Department to have a reasonable potential to contaminate groundwater.  
 
The District is generally supportive of the triage approach that the Department proposes with respect to land 
application of biosolids. However, the District does not believe the Department has fully considered the potential 
impacts to wastewater utilities in the application of the proposed groundwater rule to the management and 
disposal of biosolids. By setting the PAL at 2 ppt – essentially the level of detection – the Department may be 
significantly limiting the ability of wastewater utilities to continue to land apply biosolids. For example, if a private 
rural well or a monitoring well in any proximity to a land application site provides a test result above the standards 
presented in the proposed rule, there is the potential for the Department to act to limit any additional impacts to 
groundwater if the Department felt that there was reasonable potential for the land application discharge to cause 
the monitoring result to exceed the proposed groundwater standards. The alternative options to land application, 
such as landfilling and incineration, are often technically infeasible, costly, and environmentally fraught.   
 
In addition, the science around the fate and transport of PFAS compounds from land application of biosolids to 
shallow groundwater is still emerging. We are encouraged that the Department is using verified fate and transport 
models and information from neighboring states like Michigan to help guide how the relationship between land 
application of biosolids and groundwater impacts will be regulated. However, additional work is still required to 
fully understand how the land application of biosolids in Wisconsin may impact groundwater resources.  
 



Waste Acceptance and Dewatering 
As part of our waste acceptance program, the District accepts contaminated groundwater that cannot be 
discharged directly to surface waters. These contaminated groundwater discharges may potentially contain PFOA 
and PFOS compounds. With the proposed groundwater standards, there is now a threshold for what levels of 
combined PFOA and PFOS are acceptable in groundwater. However, that threshold under the proposed 
groundwater rule does not align with the thresholds in the proposed surface water rule (Board Order WY-23-19) 
and, as a result, could have unintended consequences related to groundwater discharges.  

While WPDES permit holders that do not discharge directly to groundwater are not the direct subject of the rule, 
the NR 140 standards for combined PFOA and PFOS will influence how waste acceptance programs at utilities 
administer their programs. For example, the current proposed narrative surface water threshold for PFOS is 8 ng/l; 
the proposed groundwater threshold is 20 ng/l for PFOS and PFOA combined. Under this scenario, there could be 
instances where groundwater is below the combined standard of 20 ng/l for PFOA and PFOS but is above the 
surface water standard of 8 ng/l for PFOS. Utilities that are regulated under a WPDES permit and cannot discharge 
PFOS above 8 ng/l will no longer be able to accept groundwater that is over 8 ng/l for PFOS, essentially creating a 
scenario where groundwater could be acceptable to discharge back to groundwater but not to surface water.  

The District’s own construction activities related to the conveyance of wastewater in an efficient manner could 
also be impacted. Many District engineering projects require dewatering, sometimes known as pit-trench 
dewatering. With the proposed rule establishing a new PFOA and PFOS threshold for groundwater, construction 
projects that utilize pit-trench dewatering could be dewatering groundwater that is below the proposed 
groundwater standard but above the surface water standard for PFOS. In these cases, District construction projects 
that require dewatering will now also be required to treat groundwater before discharging to surface waters or 
discharge back to groundwater with no treatment. 

Dewatering volumes on construction projects vary, but on average, a District project discharges around 0.25 MGD 
over the course of the project (from personal communication with a District project engineer). Depending on the 
treatment technology chosen to mitigate PFAS (such as granular activated carbon or ion exchange), costs for on-
site treatment of groundwater for dewatering activities could be more than  an additional $500,000 per project 
(data taken from EPA presentation “PFAS Treatment in Drinking Water and Wastewater State of the Science”). 
With multiple projects each year, that cost increases exponentially to millions of dollars per year. These are costs 
that will necessitate raising rates for the customers we serve, based upon the unintended impacts of meeting the 
proposed PFOA and PFOS groundwater standard and the proposed PFOA and PFOS surface water standard.  

Thank you for the opportunity to comment on the proposed rule. Please feel free to contact Martin Griffin, 
Director of Ecosystem Services, at marting@madsewer.org or 608-222-1201 if you would like more information or 
to discuss this further. 

Regards, 

Michael Mucha, Chief Engineer and Director, Madison Metropolitan Sewerage District 

Martin Griffin, Ecosystem Services Director, Madison Metropolitan Sewerage District 

https://www.epa.gov/sites/production/files/2020-09/documents/r1-pfas_webinar_day_1_session_3_speth.pdf
mailto:marting@madsewer.org


 

 

Date:  January 11, 2022 
 
TO:  Bruce Rheineck, Department of Natural Resources 
 
FROM: Wisconsin Farm Bureau Federation 
 CropLife America 

Midwest Food Products Association 
Wisconsin Corn Growers Association 

 Wisconsin Potato and Vegetable Producers 
 Wisconsin Association of Professional Agricultural Consultants 
 Dairy Business Association 
 Cooperative Network 

Wisconsin Pork Association 
Wisconsin Soybean Association 

 Wisconsin Agri-Business Association 
 Wisconsin Cattleman’s Association 
                         Wisconsin State Cranberry Growers  
     
 
RE:  NR 140 Cycle 10 - Opposition of Proposed Standard for Imidacloprid 
 
 

 

 

Thank you for the opportunity to comment on Board Order DG-15-19 relating to Cycle 10 revisions to 
NR 140.   Human and environmental safety are top concerns when farmers make pest control 
decisions, and we fully support Wisconsin's continued commitment to establish science-based 
groundwater standards for agricultural pesticides. However, we strongly oppose the proposed 
recommendation to establish an enforcement standard for Imidacloprid of 0.2 ug/L. The 
recommendation does not reflect the most recent federal number available from EPA or utilize studies 
that are relevant and science based. 
 
It is critical that sound science is utilized in establishing Wisconsin's NR140 standards so that the 
public is not needlessly alarmed about detections in their water and farmers do not unnecessarily lose 
the use of crop protection tools or have burdensome restrictions applied. 
 
The proposed enforcement standard and preventative action limit (PAL) for Imidacloprid are 
unjustifiably low and could result in farmers having the use of Imidacloprid significantly restricted. To 
put it in perspective, the calculation of the daily allowed intake for a 22 lb child drinking 4 cups of 
water per day based on EPA’s 0.08 mg/kg/d allowed exposure (8 mg/kg/d with 100x uncertainty 
factor) would calculate to  an allowable 800 ppb in water.   Wisconsin’s 0.2 ppb limit is therefore 
4,000 times less and would require that 22 lb child to drink 16,907 8 oz. glasses of water per day for 
life to reach the EPA allowable limit. For a 150 lb adult, it would be 114,122 8oz. glasses of water at 
0.2 ppb to reach the EPA limit. 
 
The DHS Scientific Support Document for Imidacloprid references a 2010 EPA assessment (USEPA. 
Imidacloprid: Revised Human Health Risk Assessment: 2010).  This has now been updated with 
Imidacloprid: Human Health Draft Risk Assessment for Registration Review in 2017.  The 2017 
assessment was not utilized by DHS or referenced in the Cycle 10 recommended standard for 
Imidacloprid.  The 2017 EPA document was subject to an open public comment period during EPA’s 
registration review in 2020. DHS also used two 2017 studies in which the conclusions drawn by the 
authors are appropriately tentative and they do not speculate on the relevance of their findings to 
human health. The evidence is far too limited to support their use and it is inconsistent with standard 



 

 

scientific or regulatory practices. 
 
We request that the Imidacloprid NR 140 standard be revised to reflect the current science or be 
removed from the rule until it these concerns are addressed, and the standard is modified.  We also 
request that the proposed standard utilizes the 2017 USEPA Human Health Risk Assessment, goes 
through a peer review process to ensure that the recommended enforcement standard and PAL are 
truly science-based, follows Wisconsin's statutory requirements, does not unnecessarily alarm the 
public and does not put Wisconsin farmers at an economic disadvantage. 
 



From: Sandra Carey
To: DNR 140 Groundwater Quality Standards
Cc: bruceD.rheineck@wisonsin.gov; Phelps, William L - DNR
Subject: Submissions by the International Molybdenum Association re molybdenum and the current proposal that reviews

chapter NR 140
Date: Tuesday, January 11, 2022 2:58:18 PM
Attachments: image001.jpg

Molybdenum - DNR Stakeholder Group for NR 140 Rule - submission by the International Molybdenum
Association.msg
IMOA Molybdenum WQS - follow-up to today"s call.msg
IMOA - Status update request re DNR"s rule-marking process for molybdenum.msg

Importance: High

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is
safe.

For the kind attention of Bruce Rheineck and William Phelps.
This Email follows up on my call earlier today to William Phelps, when I was explaining that IMOA has
not received any feedback to the comments submitted by our Association during 2020, and
therefore our concern that they may potentially have been overlooked.
Below is a brief summary of our key interactions to-date with your offices on the topic of the
proposed values for molybdenum:
4 June 2020: Email submission of comments to this same Email address (comments re-attached to
this Email, as suggested today by William)
9 June 2020: Participated in the DNR Stakeholder Group for NR 140 Rule that covered several
substances, including molybdenum
12 August 2020: Participated a substance specific meeting about molybdenum between your offices
and IMOA
13 August 2020: As agreed, we followed up after the previous day meeting with an Email and
attachments to Christine Sydow to distribute to the meeting participants ( now also re-attached).
16 April 2021: Emailed Roy Irving to ask if there was any status report on progress. Having kindly
indicate there was no update at that point he requested we contact Bruce Rheineck.
25 June 2021: Emailed Bruce Rheineck to request an update.
Most recently, last week, our understanding is that there was no mention at all of molybdenum in
the public hearing last week on 6 January, and the Notice of Hearing indicates that comments on the
proposed rule must be submitted by 11 January (today).
We therefore make this submission today, to request your kind feedback and soonest engagement
with IMOA to understand if the information in our 4 June 2020 and 13 August 2020 Emails have duly
been considered within your process to-date. If they have been considered, we kindly request an
online meeting or a written document from yourselves with feedback to the various points in our
submission.
Your prompt acknowledgement of receipt of this Email will be highly appreciated, given the
uncertainties surrounding the reception of our earlier Emails. Our primary concern is to ensure that
there has been follow-up and consideration of our submissions, in line with the 12 August 2020
meeting when it was indicated that Sarah Yang was planning to further review the Wisconsin Mo
WQS current draft conclusion in the light of our comments and the then recent May 2020

mailto:sandracarey@imoa.info
mailto:DNR140GroundwaterQualityStandards@wisconsin.gov
mailto:bruceD.rheineck@wisonsin.gov
mailto:William.Phelps@wisconsin.gov


publication of the finalized US ATSDR Moly Tox Profile.
With kind regards, we look forward to your soonest response.
Sandra Carey
Sandra Carey
HSE Executive

International Molybdenum Association (IMOA),
454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.

http://secure-web.cisco.com/1IeMFMoRt9-xtSjfRJ71vIp5ULSIBK6EbI4bDGtkzfodaRJ05qVxu7C8DaZByQBhbsICgpeDz597hcgToHkJa3NCBBZDAqn-8mR945aReW9ELRxKCKK_XYKpF-lFwMo1VLRIerVn61C77Ndf_Q6vfiwW6NJP82fNXJX5418Lqc8dc-JAtCEQJsCk1fPVPlv_4KSGAwKzIu8CpBVZ18a80gyjB_e9hJK-0d3NBumjj0UlueuTfT8fVOiP5BU2z2u9X7HafbvC7SMTzhEA8syefVLdpAy1z8Ka3GbgnENt-jomma90nNXWp1DgOLnESlB7AyfyPa8f1Vn-6vpvLzRKqrw/http%3A%2F%2Fwww.imoa.info%2F
http://secure-web.cisco.com/1oBjI6vg_zZm71tj3lgkN7bG8Cc5j_kStPwIJnT4OsoQMye9bCZpc0KhChAdUrKCBdK-yEp027tDjWAvRwr9L7MX8IPx_s8k0QjDJ66GR-iwNMexPeNEb3fXj3-WahhI2QRxePgsRG8KRSQzYKJaEDGwAzFMTLAkw53LmUF_mZ7MO9IHyyH9eE3hADqLlsutnbPCBMaKkpveMQmgS5DcXOX_9g97i7gnrtga7mUK2UgyaD0_WQXyfBSW9UO2l74cHqF8qpk3QSed1XP791x270VNOR1RakUc3ocP757K84sSuiw2Tr0uLdNYl0kGK4nKqUwtd3jk0KN5geXWn1OD7pQ/http%3A%2F%2Fwww.molybdenumconsortium.org%2F
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From: Sandra Carey <sandracarey@imoa.info>
Sent: Thursday, June 4, 2020 5:21 PM
To: DNR 140 Groundwater Quality Standards
Subject: Molybdenum - DNR Stakeholder Group for NR 140 Rule - submission by the International 

Molybdenum Association

Importance: High

Follow Up Flag: Follow up
Flag Status: Flagged

Please be informed that the International Molybdenum Association has recently become aware of the ongoing rule‐
development for molybdenum, and wishes to participate in the stakeholder group, contributing data and dialogue. 

We have examined the June 2019 Wisconsin Department of Health Services Scientific Support Document for 
Molybdenum, as a Cycle 10 substance, prepared by Dr. Clara Jeong. 

We are concerned to ensure that The Scientific Support Document (SSD) for Molybdenum is revisited and reviewed 
during the ongoing Wisconsin rule‐development process, in the light of the following developments: 

‐ Within the last 10 days, the US ATSDR has published its Toxicological Profile for Molybdenum, dated May 2020. 
Website: https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1482&tid=289 

‐ The SSD comments that it finds relevant guidance values from the Agency for Toxic Substances and Disease 
Registry (ATSDR), and it drew those values from the 2017 draft Toxicological Profile.  

‐ The final published version of the Profile now in May 2020 contains both revised values and revised critical 
studies. 

Whereas in the 2017 draft for public comment the intermediate‐duration oral minimal risk level (MRL) was 
0.008 mg/kg‐d for molybdenum, based on the study by Fungwe et al, the published version now indicates 0.06 
mg/kg‐d and is based on the Murray et al 2014a study , 90‐day subchronic toxicity study of sodium molybdate 
dihydrate in rats. (Reg. Tox. Pharmacology 70(3): 579‐588, http://doi.org/10.1016/j.yrtph.2013.09.003) 

‐ Whereas US ATSDR selects the Murray et al 2014a study as its critical study, we have noted that Table A‐2 
‘Critical Study Selection’ in the Wisconsin SSD, specifically sets aside all three Murray studies as not critical 
studies. The setting‐aside is on the basis that the Murray studies did not observe effects related to reproductive 
or developmental toxicity endpoints at any doses, in contrast to findings from other studies where effects were 
observed. We would urge a revisit of that setting‐aside rationale, taking into account that: 

o all three studies are recent OECD‐guideline compliant GLP studies, whereas the Wisconsin selected
critical studies are not,

o the Murray et al 2014 study is selected by ATSDR as the critical study, with the critical effect being renal
proximal tubule hyperplasia.

For the reasons indicated above, we will therefore welcome further dialogue within the stakeholder group, and we are 
available and keen to engage in discussion about these matters. 

We shall attend the Zoom meeting announced for 09.30 hours on 9 June 2020. 
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In the meantime, we would greatly appreciate an acknowledgement of safe receipt of this Email. 
 
Kind regards. 
 
Sandra Carey 
HSE Executive 
 

 
 
IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom 
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128  
 
IMOA Website: www.imoa.info 
MoCon Website: www.molybdenumconsortium.org 
 
In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants and all IMOA members 
disclaim any and all liability for any claim whatsoever that arises from the provision of technical advice and services rendered through 
IMOA. All warranties and representations, express or implied, are disclaimed. Neither IMOA, its employees, consultants, nor any 
member of IMOA makes any warranty whatsoever with regard to the technical advice and/or service rendered. 
 



From: Sandra Carey
To: Rheineck, Bruce D - DNR
Cc: Dagobert Heijerick
Subject: IMOA - Status update request re DNR"s rule-marking process for molybdenum
Attachments: image001.jpg

Hello Bruce
Just a quick Email to enquire about the status of DNR’s rule-making process for molybdenum, and if
there is any update available yet? A couple of months ago I enquired the same to Roy Irving and he
indicated you are the appropriate person to enquire with.
You may recall that IMOA made a submission prior to the June 2020 webinar, and it was followed up
with a Molybdenum-specific call between IMOA and yourselves on 13 August 2021.
Whilst we are aware that the whole review process lasts until 2002, we are interested to learn if any
(interim) update is available yet.
Thanks in advance for your kind response to this Email, and best regards.
Sandra
Sandra Carey
HSE Executive

International Molybdenum Association (IMOA),
454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.

mailto:sandracarey@imoa.info
mailto:BruceD.Rheineck@wisconsin.gov
mailto:dagobert.heijerick@arche-consulting.be
http://www.imoa.info/
http://www.molybdenumconsortium.org/


From: Sandra Carey
To: Sydow, Christine R - DHS
Cc: Dagobert Heijerick
Subject: IMOA: Molybdenum WQS - follow-up to today"s call
Attachments: image005.jpg

image006.jpg
image002.jpg
List of IMOA PublishedPapers-Feb2019-forcirculation.pdf
PublishedManuscript-2-GenSoMoReprotoxStudy-Jan2019F-1-s2.0-S0890623818303411-main (1).pdf
IMOA PrenatalDevTox study published RTOct2014-1-s2.0-S089062381400238X-main.pdf
IMOA-90 day Repeated Dose Toxicity study SoMo-publishedRTP-Feb2015.pdf

Importance: High

Hello Christine
As agreed during our on-line meeting today, attached please find the IMOA list of peer-reviewed
study publications and, for your ease of reference, the three Murray et al publications I referred to
during the call that are listed in the Wisconsin Mo WQS review documentation. Could you kindly
circulate them to today’s participants in the on-line meeting – thank you.
As commented, it is a significant cause for concern to us that those three studies have to-date all
been acknowledged but then side-lined in the Wisconsin draft conclusion of their Mo WQS review,
whereas in stark contrast US ATSDR selected one of them (the 90-day repeated dose tox study) as
the key study when deriving the intermediate oral MRL in their recently published ATSDR Toxicology
Profile for Molybdenum.
We were pleased to hear that your colleagues, and particularly Sarah Yang, is planning to further
review the Wisconsin Mo WQS current draft conclusion in the light of our comments and the recent
May 2020 publication of the finalized US ATSDR Moly Tox Profile.
We look forward to remaining engaged in the review process as it proceeds. Please do not hesitate
to contact us for any further information you might require, or for further dialogue as necessary.
Kindly ensure that we remain on your circulation lists for notification of future stakeholder meetings.
Please acknowledge safe receipt of this Email.
Kind regards.
Sandra
Sandra Carey
HSE Executive

IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info
MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.

From: Sydow, Christine R - DHS [mailto:ChristineR.Sydow@dhs.wisconsin.gov] 
Sent: 12 August 2020 17:37

mailto:sandracarey@imoa.info
mailto:ChristineR.Sydow@dhs.wisconsin.gov
mailto:dagobert.heijerick@arche-consulting.be
http://www.imoa.info/
http://www.molybdenumconsortium.org/


To: Sandra Carey <sandracarey@imoa.info>
Cc: Dagobert Heijerick <dagobert.heijerick@arche-consulting.be>
Subject: RE: Molybdenum WQS call now in half an hour - IMOA slides to show/share
Thank you. I have forwarded them on to Andrew and will also place them in the meeting
invite and send out.
Chris Sydow
Executive Staff Assistant
Department of Health Services
Office of the Secretary
1 West Wilson Street, Room 650
Madison, WI 53703
Phone: (608) 261-9444
Fax: (608) 266-7882
For meeting requests, should you or anyone else participating with you require an
accommodation or materials in an alternate format, please make your request two weeks in
advance to myself, Christine Sydow.
* * * * * * * * *
NOTICE: This E-mail and any attachments may contain confidential information. Use and
further disclosure of the information by the recipient must be consistent with applicable
laws, regulations and agreements. If you receive this E-mail in error, please notify the
sender; delete the E-mail; and do not use, disclose or store the information it contains.
From: Sandra Carey <sandracarey@imoa.info> 
Sent: Wednesday, August 12, 2020 11:28 AM
To: Sydow, Christine R - DHS <ChristineR.Sydow@dhs.wisconsin.gov>
Cc: Dagobert Heijerick <dagobert.heijerick@arche-consulting.be>
Subject: Molybdenum WQS call now in half an hour - IMOA slides to show/share
Importance: High
Hello Christine
For our call in half an hour’s time, if possible could you load up these few slides that we’d like to
refer to during our call.
Alternatively, I can have them on my computer if you can give me control of the screen at the
appropriate moment.
Looking forward to speaking shortly.
Best regards.
Sandra
Sandra Carey
HSE Executive

IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info
MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants

mailto:sandracarey@imoa.info
mailto:ChristineR.Sydow@dhs.wisconsin.gov
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http://secure-web.cisco.com/1wnZPMXvxewoo_Mut7-7Gh1tlwPqQu5hxh0NLOyIeN8V_cQ-c4mkxcq4Ubu_QzCpPFE6JwzTHW_SA_L4Ms2A8MaUO4wkxzuxaaNaG2-liAAvB2CU-xFrUsQz7bOTmICQVx4ZQm6NRecnP4y6rDmqXTlA_JaW3PaZCl3w0dxES86oDsHQCsadiGTDr2m9E7P6Dj6WO6IPfM3E8c4NdmdufFc7IVRE9oMZW5h-ch9c2dRYbUSvAD55Ha96QEzm-hbj9aRvqux994BLqMSeYd3-eCg/http%3A%2F%2Fwww.imoa.info%2F
http://secure-web.cisco.com/1fVHwqC8PnjNE3VfCESIUQtnTM77G_uSIcrC0Ye27YWix6GZuyrCRsmWANAMO0VIl6d563KGSoAjx1vqsqOE4rcTQkbfXmz_CyKM5_0AkFgs-25Je5OxO7UZC9TePDsGiKBLLqgEBxCD_ix64Cx9OD3iF6dFW7Z1Vj8YeTT3x5_1EAazg87U1HvpYZkGs_CbFzsMnS-idT0CD1rYLYsr2jRaQdczB0qze_gGZdao94tjskZf5VWpYXPHletbs-YjI8NxMbgHLzuzzvIvO5uTD3w/http%3A%2F%2Fwww.molybdenumconsortium.org%2F


and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.

From: Sandra Carey 
Sent: 11 August 2020 15:14
To: Sydow, Christine R - DHS <ChristineR.Sydow@dhs.wisconsin.gov>
Cc: Dagobert Heijerick <dagobert.heijerick@arche-consulting.be>
Subject: RE: Molybdenum - DNR Stakeholder Group - on-line meeting on 12 or 13 August?
Hello Christine
Just an Email to comment that to my knowledge I haven’t received any response to my 7 August
Email below where I confirmed either 12 or 13 August for the on-line call. Can you please give me an
update today, as those dates are tomorrow and the day after.
It’s not a problem if those dates don’t work for yourselves – if that’s the case, just let us have some
other date options.
Thanks and regards.
Sandra
Sandra Carey
HSE Executive

IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info
MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.

From: Sandra Carey 
Sent: 07 August 2020 15:42
To: Sydow, Christine R - DHS <ChristineR.Sydow@dhs.wisconsin.gov>
Cc: Dagobert Heijerick <dagobert.heijerick@arche-consulting.be>
Subject: RE: Molybdenum - DNR Stakeholder Group - confirming date suggestions for August
meeting - IMOA response 2
Hello Christine

Re my earlier Email below, I’m pleased to confirm that either the 12th or the 13th August dates work
for Dagobert and myself, at 09.30 hours your time. Please let us know your choice of dates, dial-ins
and who will be taking part.
Best regards.
Sandra
Sandra Carey
HSE Executive
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IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info
MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.

From: Sandra Carey 
Sent: 27 July 2020 10:05
To: Sydow, Christine R - DHS <ChristineR.Sydow@dhs.wisconsin.gov>
Cc: Dagobert Heijerick <dagobert.heijerick@arche-consulting.be>
Subject: RE: Molybdenum - DNR Stakeholder Group - dates suggestions for August meeting - IMOA
response
Hello Christine
Many thanks for your Email requesting a meeting in follow-up to our correspondence about your
ongoing Mo WQS review, and our participation in the webinar.
This is to let you know that I’m just waiting for my colleague Dagobert to return from vacation in
order to provide firm dates. He’s back on 3 August, but you’ve indicated that week doesn’t work for
you, so how about we pencil in a couple of the following provisional possibilities, and then I’ll
confirm as soon as my colleague is back at work.

Either the 11, 12 or 13th August at 09.30 hours your time (London is 6 hours ahead, and Belgium
(where Dagobert works) is 7). Can you let me know if you keep pencil in those slots (or not), and
then we’ll finalise the date on 3 August.
Best regards.
Sandra
Sandra Carey
HSE Executive

IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info
MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
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with regard to the technical advice and/or service rendered.

From: Sydow, Christine R - DHS [mailto:ChristineR.Sydow@dhs.wisconsin.gov] 
Sent: 20 July 2020 18:17
To: Sandra Carey <sandracarey@imoa.info>
Subject: Molybdenum - DNR Stakeholder Group
Hi Sandra –
Andrew Hoyer-Booth has asked me to reach out regarding some dates and times that
would be good for a meeting.
Looking for some August dates and times except the week of August 3 to August 10th.
Thank you.
Chris Sydow
Executive Staff Assistant
Department of Health Services
Office of the Secretary
1 West Wilson Street, Room 650
Madison, WI 53703
Phone: (608) 261-9444
Fax: (608) 266-7882
For meeting requests, should you or anyone else participating with you require an
accommodation or materials in an alternate format, please make your request two weeks in
advance to myself, Christine Sydow.
* * * * * * * * *
NOTICE: This E-mail and any attachments may contain confidential information. Use and
further disclosure of the information by the recipient must be consistent with applicable
laws, regulations and agreements. If you receive this E-mail in error, please notify the
sender; delete the E-mail; and do not use, disclose or store the information it contains.

mailto:ChristineR.Sydow@dhs.wisconsin.gov
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A two-generation reproductive toxicity study of sodium molybdate
dihydrate administered in drinking water or diet to Sprague-Dawley rats
F. Jay Murraya, Frank M. Sullivanb, Sue A. Hubbardc, Alan M. Hobermand, Sandra Careye,⁎
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A R T I C L E I N F O
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A B S T R A C T

In an OECD Test Guideline 416 multigenerational study, groups of 24 male and 24 female Sprague-Dawley rats
were administered sodium molybdate dihydrate at 0, 5, 17, or 40 mg molybdenum (Mo)/kg bw/day in the
drinking water or 40 mg Mo/kg bw/day in the diet over two generations to assess reproductive toxicity. No
adverse effect on reproductive function was observed at any dose level in either generation as indicated by no
significant dose-related effect on estrus cycles, sperm parameters, mating, fertility, gestation, litter size, pup
survival, growth or postnatal development. Systemic toxicity, including decreased body weight, food con-
sumption (males only) and water consumption, was observed among both sexes given 40 mg Mo/kg bw/day in
the diet. Serum levels of Mo and copper were increased in a dose-related manner. The No Observed Adverse
Effect Levels (NOAEL) are 17 mg Mo/kg bw/day for systemic toxicity and 40 mg Mo/kg bw/day for reproductive
toxicity.

1. Introduction

Molybdenum (Mo), a key constituent of several important enzymes
(e.g. sulfite oxidase, xanthine oxidase, aldehyde oxidase, nitrogenase),
is an essential element for plants, animals and humans [1,2]. Trace
levels are found in a wide variety of foods, with the highest con-
centrations in grains, legumes, nuts and dairy products. Human ex-
posure to Mo occurs primarily via diet and drinking water from Mo
compounds that dissociate at physiological pH to form molybdate ions.
Occupational exposure to Mo may also occur from mining and in-
dustrial processes, such as the manufacture of structural steel and
stainless steel.

The toxicity of excessive dietary exposure to Mo is well known in
cattle and sheep, causing a condition known as “teart” or molybdenosis,
which is characterized by diarrhea, weight loss, discolored coats, and
ultimately death if not treated [3]. This condition in cattle and sheep is
associated with reduced bioavailability of copper (Cu) due to high le-
vels of sulfide in the rumen that interacts with molybdate to form
thiomolybdates [4]. Tetrathiomolybdate is a potent Cu chelating agent,
and it is used in humans for the treatment of Wilson’s disease, which is
associated with high levels of Cu in the body [5].

In humans, the toxicity of Mo is observed to be low, indicating that
the findings in ruminants do not appear to be relevant to humans or
monogastric animals [6]. In an older (1961) environmental epidemio-
logical study, an increased incidence of gout and elevated uric acid
levels were reported among residents living in an area with high levels
of Mo in the soil [7]. However, serious methodological difficulties,
analytical problems in the assessment of blood and urinary copper le-
vels, and the complete absence of any method validation, mean that the
results of that study are widely questioned for their plausibility [2]. No
alterations in uric acid levels were observed in a controlled study in
male volunteers given 500 or 1500 μg per day of Mo orally in the form
of ammonium molybdate in sorghum [8].

The reproductive and developmental toxicity of Mo has been eval-
uated in GLP-compliant studies in laboratory animals. In an OECD Test
Guideline (TG) 414 developmental toxicity study, no evidence of pre-
natal developmental toxicity was observed among the offspring of
pregnant Sprague-Dawley rats given sodium molybdate dihydrate in
the diet at dose levels up to 40 mg Mo/kg bw/day on gestation days
(GD) 6–20 [9]. No effect on semen quality, estrus cycles, or the histo-
pathology of male or female reproductive organs was observed in a
guideline (OECD TG 408) 90-day study with additional reproductive
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toxicity evaluations in Sprague-Dawley rats fed diets containing sodium
molybdate dihydrate at dose levels up to 60 mg Mo/kg bw/day [10].

Developmental and reproductive effects have been reported in
earlier studies in animals exposed to Mo; these studies, which were not
conducted according to regulatory guidelines or GLP, exhibit various
limitations. Fungwe et al. [11] reported increased resorptions and de-
creased fetal body weight among the offspring of Sprague-Dawley rats
given sodium molybdate dihydrate in the drinking water at con-
centrations up to 100 mg Mo/L for at least 8 weeks prior to mating and
through gestation day 21 (GD 21). However, it is not possible to de-
termine the exact dose levels of the test material consumed by the rats
in this study since neither the water intakes nor body weights are re-
ported. This and several other significant limitations of this study are
further addressed in the Discussion section.

Pandey and Singh [12] reported adverse effects of sodium mo-
lybdate on sperm count, motility and morphology, as well as decreased
organ weights (testes, epididymis, seminal vesicles, ventral prostate),
among male Druckery rats administered sodium molybdate by gavage
at dose levels of 12 and 20 mg Mo/kg bw/day for five days per week for
60 days. However, this study was poorly reported with no clear de-
scription of the effects on the testes or the actual numbers of animals
affected, and there were apparent inconsistencies in the statistical
analyses.

Lyubimov et al. [13] reported reduced epididymal weights, sperm
counts, and sperm motility, as well as histologic changes in the testis
and epididymis in CD rats (unreported strain) given 4.4 mg Mo/kg bw/
day as ammonium tetrathiomolybdate for approximately 60 days, but
not at lower doses. There were no effects on the estrus cycle or re-
productive indices among female rats at any dose level. Because tet-
rathiomolybdate is a potent chelator of Cu used to treat Wilson’s disease
and is chemically unlike any other molybdate, it is not representative of
the soluble Mo compounds to which the general population is exposed
that dissociate at physiological pH to form molybdate ions.

Su-ling et al. [14] reported decreased live fetus rate and fetal body
weight and increased malformations among the offspring of pregnant
Wistar rats given up to 40 mg/kg bw/day of “molybdenum acid am-
monium salts” by gavage on gestation day (GD) 7-16. No further in-
formation (e.g., molecular formula, CAS number, source, purity, sta-
bility) on the test material is provided, yet several different ammonium
molybdates exist. The publication is quite brief, and the experimental
procedures are not described in sufficient detail for a full evaluation.

Zhai et al. [15] evaluated the effects of sodium molybdate dihydrate
administered to ICR male mice in the drinking water at concentrations
of 0, 12.5, 25, 50, 100, or 200 mg/l L for 14 days. The authors con-
cluded that Mo had a beneficial effect on sperm parameters at a mod-
erate dose (25 mg/L) but had a detrimental effect at higher doses
(≥100 mg/L). Body weights and food and water consumption were not
reported.

Wang et al. [16] reported changes in semen parameters in male
Kunming mice fed a copper deficient diet, plus Mo and Cu alone or in
combination, in the drinking water. The authors concluded that testi-
cular tissues of mice were adversely affected by high Mo and ex-
acerbated by a Cu- deficient diet. However, the study has numerous
serious flaws. For example, the actual dose levels of Mo and Cu in mg/
kg bw/day were not provided. The chemical form and source of Mo
were not identified. All animals were maintained on an unconventional
low copper diet, which was composed of “wheat, corn, and soybean
grown in a Cu-deficient region in the Guan Village,” and the Cu defi-
cient diet was also deficient in Mo (< 0.17 ppm Mo).

Given the uncertainties in the published literature about the re-
productive toxicity of Mo, the purpose of the current study was to assess
the potential reproductive toxicity of sodium molybdate dihydrate
when given in the drinking water or diet to male and female Sprague-
Dawley rats. This study was conducted in accordance with OECD Test
Guideline 416 [17].

2. Materials and methods

2.1. Test material and formulations

Sodium molybdate dihydrate (Na2MoO4.2H2O) with a purity of 99%
was supplied by Climax Molybdenum Company, Phoenix, AZ. Sodium
molybdate dihydrate was selected as a source of molybdate ion
[MoO4]2− that is representative of the broader class of soluble mo-
lybdenum(VI) compounds, since at physiological pH in biological sys-
tems, soluble molybdenum compounds exist in the form of molybdate
ion [18–20]. For administration in the drinking water, sodium mo-
lybdate dihydrate was formulated in reverse-osmosis deionized water at
least every 14 days and stored at room temperature. For administration
to the animals in the diet, sodium molybdate dihydrate was formulated
in Certified Rodent Diet #5002 (PMI Nutrition International) at Charles
River Laboratories, Inc. (Horsham, PA). The formulations in diet were
prepared as needed based on 42-day stability and stored at room tem-
perature. All samples of feed and water to be analyzed were shipped
overnight to the Diagnostic Center for Population and Animal Health,
Michigan State University, Lansing, MI. Analyses were performed by
inductively coupled plasma - mass spectroscopy (ICP-MS). The amount
of test substance used each week to prepare dosed water and diet was
adjusted weekly based on estimated average body weight and food and
water consumption for the next week of study, to achieve a daily ex-
posure of 0, 5, 17 or 40 mg Mo/kg bw/day from the drinking water or
40 mg Mo/kg bw/day from the diet.

2.2. Animals and housing

The study was conducted at Charles River Laboratories, Inc.
(Horsham, PA), where the animal facilities are accredited by the
Association for Assessment and Accreditation of Laboratory Animal
Care International (AAALAC International). Two hundred sixty (130
males and 130 females) Crl:CD(SD) Sprague-Dawley rats were received
from Charles River Laboratories, Inc. (Raleigh, NC). The rat is the
preferred species for testing according to the OECD 416 Guidelines for
the two-generation reproductive toxicity study. At receipt, the males
and females were approximately 45 and 37 days of age, respectively.
Each animal was acclimated for 7 days prior to assignment to dose
groups based on computer-generated (weight-ordered) randomization
procedures to ensure no significant weight variation among the groups.
Each rat was uniquely identified by a metal ear tag.

All cage sizes and housing conditions were in compliance with the
Guide for the Care and Use of Laboratory Animals [21]. The rats were
individually housed in solid-bottomed cages, except during the coha-
bitation and postpartum periods and during urine collection. During
cohabitation, each pair of rats was housed in the male rat’s nesting box.
During the postpartum period, each dam and delivered litter were
housed in individual nesting boxes with ground corncob nesting ma-
terial (Bed-o’Cobs, The Andersons, Industrial Products Division,
Maumee, OH) until weaning. For urine collection, the rats selected for
collection were individually housed in a stainless steel, wire bottom
metabolism cage. Animal rooms were maintained at a temperature of
22 °C ± 3 °C with a relative humidity of 50% ± 20% and 10 or greater
air changes per hour. A 12-hour light/12-hour dark cycle was main-
tained.

2.3. Study design

The study was designed in accordance with OECD 416 guidelines
[17] and US EPA OPPTS 870.3800 [22] for reproductive toxicity stu-
dies. In addition, the study was conducted in compliance with Good
Laboratory Practices (GLP) as described in the United States Code of
Federal Regulations, Title 40, Parts 160 and 792, Good Laboratory
Practice Standards. Dose formulation analyses and elemental analyses
of blood, urine and tissues were performed at Michigan State University
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(Lansing, MI) according to established Standard Operating Procedures
(SOPs), controls, and approved test methodologies to ensure integrity
and validity of the results generated. These analyses were not con-
ducted in compliance with the GLP regulations; however, this labora-
tory is fully accredited by the American Association of Veterinary La-
boratory Diagnosticians Accreditation Committee.

Groups of 24 male and 24 female parental (P) generation rats were
administered sodium molybdate dihydrate in the drinking water to
provide dose levels of 0, 5, 17, or 40 mg Mo/kg bw/day. An additional
group of 24 males and 24 females was given sodium molybdate dihy-
drate in the diet to provide a dose level of 40 mg Mo/kg bw/day. The
dose levels were chosen based on a range-finder study in rats given
sodium molybdate dihydrate in the drinking water or diet. The drinking
water route of administration was chosen as the main route of exposure
for the current study because it allows comparison with the Fungwe
et al. [11] study and because the range-finder study suggested a pos-
sible decrease in the pregnancy rate (6/10) at 40 mg Mo/kg bw/day in
the drinking water, but not in the diet. Human and animal exposure to
molybdenum, which is an essential trace element, occurs via both diet
and drinking water.

All rats were administered the diet and drinking water ad lib. The
concentrations of sodium molybdate dihydrate in the diet and water
were adjusted periodically, usually weekly, to account for changes in
body weight and food or water consumption. The male rats were di-
rectly exposed to the test or control diet or drinking water for at least 10
weeks before cohabitation, during the cohabitation, and continuing
through to the day of euthanasia (Fig. 1). The female rats were directly
exposed to the test or control diet or drinking water for at least 10
weeks before cohabitation, during the cohabitation, gestation, littering
and post-partum periods (lactation period) and continuing through to
the day of euthanasia. Concentrations of the test substance in the
drinking water and diet were offered to the F1 generation rats in the
same way as for the P generation described above, and the mg Mo/kg
bw/day doses consumed were calculated based on the body weight and
food or drinking water consumption observations starting after weaning
on Postnatal Day (PND) 22. A computer-generated randomization
procedure was used to assign 24 male and 24 female F1 generation rats
to cohabitation within each dose group, one male rat per female rat
avoiding sibling pairings.

F1 and F2 generation pups were directly exposed to the test and/or
carrier control substances after they began consuming food/water
(approximately on PND 15). Pups may also have been exposed to the
test and/or carrier control substances during maternal gestation (in
utero exposure) or via maternal milk or excreta during the lactation
period. After weaning (beginning on PND 22), the selected F1 genera-
tion pups were directly exposed to the test or control diet or drinking
water for at least 10 weeks before cohabitation, during the cohabita-
tion, gestation, littering and post-partum periods (lactation period) and
continuing through to the day of euthanasia. All F2 generation pups
were terminated at weaning.

2.4. Parental observations

Throughout the study, all animals were observed for general health,
mortality and moribundity twice daily. Clinical observations were re-
corded at least weekly during the acclimation period, on the day of
randomization, daily during the dose period, and on the day of sched-
uled euthanasia.

Male rats were individually weighed on the day after arrival, at least
weekly during the acclimation period, at least weekly during the dose
period and on the day of scheduled euthanasia. Female rats were in-
dividually weighed on the day after arrival, at least weekly during the
acclimation period, at least weekly during the dose period, on Gestation
Days (GD) 0, 7, 10, 14, 20, and on PND 0, 4, 7, 14, 21, 28, 35, 42, 49, 56
and 58 and the day of scheduled euthanasia.

Food consumption was measured for male rats at least weekly
during the dose period and for female rats at least weekly during the
dose period, on GD 0, 7, 10, 14, 18, 20 and PND 0, 4, 7, 10, 14, 21, 28,
35, 42, 49, 56 and 58, and on the day of scheduled euthanasia. Water
consumption values were recorded daily during exposure periods and
prior to euthanasia. During cohabitation, when two rats occupied the
same nesting box with one food jar and one water bottle (using the
lower concentration available at the time, as applicable), any replen-
ishment of the food jars and water bottles was documented; individual
values were not recorded or tabulated. Food and water consumption
was not tabulated after PND 14, when it was expected that pups would
begin to consume maternal food and water.

2.5. Mating procedures, reproductive performance and estrus cycles

Each female was mated with one allocated male of the same dosage
group, avoiding sibling pairings, until copulation occurred, or the
mating period elapsed. The cohabitation period consisted of a max-
imum of 10 and 17 days in the P and F1 generations, respectively.
Female rats with spermatozoa observed in a smear of the vaginal con-
tents and/or a copulatory plug observed in situ were considered to be at
Day 0 of Presumed Gestation (GD 0) and assigned to individual
housing. F1 females that did not mate within the first 10 days of co-
habitation were assigned alternate males (same dose group) and re-
mained in cohabitation for a maximum of 7 additional days. P and F1
female rats not mated after completion of the cohabitation period were
assumed to be at GD 0 on the last day of cohabitation.

Estrus cycles were evaluated in the P and F1 generation females by
examining the vaginal cytology of samples obtained by vaginal lavage.
Samples were collected for 14 consecutive days before pairing, during
the cohabitation period until spermatozoa were observed in a smear of
the vaginal contents and/or a copulatory plug was observed.

All P and F1 generation pregnant females were allowed to deliver
naturally and rear their young to weaning (PND 21). Female rats were
evaluated for adverse clinical signs (including any indication of pro-
longed parturition), duration of gestation (GD 0 until the time the first
pup was observed), litter size and viability at birth (number of live and
dead pups at birth). Male and female mating and fertility indices, days

Fig. 1. Schematic diagram of study design.
DS: Day of Study. From start of Dosing P Generation Males and Females.
PND: Post Natal Day. FI Generation Males and Females and F2 Pups. Start of Dosing for F1 generation PND22.
GD: Gestation Day. P Generation Dams and F1 Dams.
PDD: Post Delivery Day: P Generation Dams and F1 Dams.
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in cohabitation, and female conception rates were calculated.

2.6. Litter data

Litters were observed for dead pups at least twice daily and the pups
in each litter were counted once daily during the preweaning period.
Pups that were found dead before examination of the litter for pup
viability (PND 0) were evaluated for vital status at birth. The lungs were
removed and immersed in water. Pups with lungs that sank were
identified as stillborn; pups with lungs that floated were identified as
liveborn and to have died shortly after birth.

Pups that died before scheduled termination were examined for
gross lesions and the cause of death as soon as possible after the ob-
servation was made. Clinical observations of the pups were recorded
daily. Individual pup body weights were recorded on PND 0, 4, 7, 14
and 21.

2.7. Developmental landmarks including anogenital distance and sexual
maturation

All F1 and F2 pups were observed daily for pinna unfolding be-
ginning on PND 2, hair growth beginning on PND 7, incisor eruption
beginning on PND 9, and eye opening beginning on PND 12. The
number of pups meeting the criterion was recorded on each day of
testing. Testing continued until the day the criterion was attained by all
pups in the litter or until the day of scheduled euthanasia. Anogenital
distance was measured for all male and female F2 pups on PND 4.
Sexual maturation was evaluated daily for vaginal opening among fe-
males beginning on PND 27 and for preputial separation beginning on
PND 34 in the F1 generation. Body weights were recorded on the day
the criterion for sexual maturation was achieved.

2.8. Elemental analyses of urine, serum, and tissues

Just prior to or at scheduled euthanasia, urine, blood, liver and
kidney samples were collected from P and F1 males and females for
analysis for Mo, Cu, manganese, cobalt, zinc, iron, selenium and sulfur.
Blood and tissue samples were also collected from F1 and F2 pups
around Day 23 postpartum.

For the P generation rats, a single urine sample was collected over
approximately 24 h from 12 rats/sex/group for males on days 30, 31,
32 or 33 after the first day of dosing (DS) and on DS 106, 108, 109 or
110, and for females on DS 30, 31, 32 or 33, and after delivery on
Postdelivery Day (PDD) 25, 29, 30, 31, 32, 33, 34, 35 or 36, or for
females that mated and did not become pregnant by 30 days after the
day of mating. For the F1 generation rats, a urine sample was collected
over approximately 24 h from 12 rats/sex/group on PND 48, 49, 50 or
51 (males and females), and on PND 144, 145 or 146 (males) and on
PDD 23, 24, 25, 26, 27 or 28 (females), or 47 or 48 days after mating
(females that mated but did not become pregnant). The same animals
were utilized for both urine collections. Food and water remained
available ad libitum during the collection interval. Samples were
maintained at ambient conditions until the collection was complete, at
which time the samples were frozen immediately.

On the day before scheduled euthanasia (for the same P and F1
generation animals selected for urine collections), blood samples
(0.5 ml) were collected from the jugular vein. Blood samples were
collected in the morning and in the afternoon. In addition, blood
samples were collected under isoflurane/oxygen anesthesia from the
inferior vena cava from 2 pups/sex/litter (when possible) on Day
23 ± 2 days postpartum from the F1 and F2 generation pups not se-
lected for continued observation. At euthanasia, the liver and right
kidney were frozen on dry ice until stored in a freezer set to maintain
−80 °C until shipment for tissue analysis.

Blood samples were transferred into serum separator tubes and al-
lowed to clot for at least 30 min at ambient temperature. The samples

were centrifuged for approximately 10 min in a refrigerated centrifuge
at 3500 rpm. The resultant serum was separated, transferred to un-
iquely labeled clear polypropylene tubes, and frozen immediately over
dry ice until stored in a freezer set to maintain −20 °C, as applicable.

The serum, tissue, and urine samples were frozen and shipped on
dry ice to the Diagnostic Center for Population and Animal Health,
Michigan State University, Lansing, MI, for analysis. Serum, tissue and
urine samples were analyzed for concentration of Mo, Cu, manganese,
cobalt, zinc, iron, selenium, and sulfur. Elemental analysis was per-
formed by inductively coupled plasma - mass spectroscopy (ICPMS)
[23]. Serum and tissue samples were diluted 20-fold with a solution
containing 0.5% EDTA and Triton X-100, 1% ammonium hydroxide,
2% propanol and germanium, scandium, rhodium, indium and bismuth
as internal standards. Elemental concentrations were calibrated using a
linear curve of the analyte-internal standard response ratio. NIST
standard reference materials, along with in-house serum pools, were
used as quality controls.

2.9. Termination/necropsy: P and F1 generation adults

A gross necropsy of the thoracic, abdominal and pelvic viscera was
performed at scheduled euthanasia and for all rats that were found dead
or euthanized prior to scheduled termination. P and F1 males were
euthanized by carbon dioxide asphyxiation and necropsied on DS
147–151 and PND 158–167, respectively, after parturition of paired
females. Similarly, P and F1 females were euthanized by carbon dioxide
and necropsied after weaning of their pups on PDD 58–64 for the P
dams, and PDD 24–34 for the F1 dams, respectively. Organ weights
were recorded for all scheduled euthanasia animals, including brain,
epididymis (total and left cauda), adrenal glands, thyroid glands, pi-
tuitary gland, kidney, liver, ovaries, oviducts, prostate gland, seminal
vesicles with coagulating glands (with and without fluids), spleen,
thymus, testes, and uterus. Organ weights relative to body weights were
calculated. Tissues, except for the testes, were routinely processed,
embedded in paraffin, sectioned at 5 μm and stained with hematoxylin
and eosin. All testes were placed in Davidson’s fluid for between 24 and
48 h and were then rinsed and fixed in neutral buffered formalin prior
to sectioning and staining with hematoxylin and eosin. The following
organs were examined microscopically in the adult animals: cervix,
epididymis, adrenal, parathyroid, pituitary, prostate, seminal vesicles
(including coagulating gland), thyroid, kidney, lungs, ovaries, oviduct,
testes, uterus, and any gross lesions/masses. The testes underwent a
detailed qualitative evaluation to assess the progression of stages on the
spermatogenic cycle, cell associations, and proportions expected to be
present during spermatogenesis, along with assessment of interstitial
and supporting cell types (Leydig cells, macrophages, vasculature, and
rete testis). Any cell or stage specific findings were noted.

2.10. Termination/necropsy: F1 and F2 generation pups

All pups not selected for continued observation on PND 24 ± 2
days were euthanized and examined for gross lesions; gross lesions were
preserved in neutral buffered 10% formalin. Pups that died before
scheduled termination were examined for gross lesions and the cause of
death or condition as soon as possible after the observation was made.
The presence or absence of milk in the stomach was determined. The
brain, spleen, and thymus were weighed at necropsy from one arbi-
trarily selected F1 pup not selected for further evaluation per sex/litter
at scheduled euthanasia (when possible). For the F2 pups, organ
weights (brain, epididymis, adrenal, pituitary, prostate, thyroid,
seminal vesicles, kidney, liver, ovaries, spleen, thymus, testes, and
uterus) were recorded at necropsy for one arbitrarily selected pup/sex/
litter (when possible) for the scheduled euthanasia animals. The same
organs were evaluated microscopically in the F2 pups as in the adults.
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2.11. Sperm evaluation: P and F1 generation adults

At the time of necropsy of the P and F1 adult males, an assessment
of the male reproductive system was performed. A similar proportion of
males from each group for the assessment of the male reproductive
system, as appropriate, were euthanized on any one day. Sperm moti-
lity was evaluated using computer-assisted sperm analysis (CASA).
Motility was evaluated following dispersion, into an appropriate
medium, of sperm from each vas deferens. A homogenate was prepared
from the left cauda epididymis for evaluation to determine sperm
concentration (sperm per gram of tissue weight). Sperm concentration
was evaluated using CASA. The remaining portion of the left cauda
epididymis was used to manually evaluate sperm morphology. Sperm
morphology evaluations included the following: 1) determination of the
percentage of normal sperm in a sample of 200, where feasible; and 2)
qualitative evaluation of abnormal sperm. The left testis was used for
evaluation of testicular spermatid concentration via CASA. The left
testis was weighed (both before and after removal of the tunica albu-
ginea) and then homogenized. A sample from the resulting homogenate
was stained with an IDENT Stain Kit from Hamilton Thorne Research,
and a slide was prepared for analysis. Ten fields were analyzed to de-
termine testicular spermatid concentration (spermatids per gram of
tissue weight).

2.12. Ovarian follicle counts and uterine examinations: P and F1 generation
adults

At the time of necropsy of both P and F1 generation females, the
reproductive tract was dissected from the abdominal cavity. The
number and distribution of implantation sites was recorded. Entire left
and right ovaries for the P and F1 generation were embedded in se-
parate paraffin blocks. Consistency in orientation of each ovary was
imperative, such that each ovary was placed into its own designated
block. Each ovary was sectioned beginning at 200 μm within the ovary.
The first section was collected and designated as section 1 for follicle
counts. After advancing the microtome 100 μm, the next section was
collected as section 2. This process continued until a total of five sec-
tions from each ovary were collected for follicle counts, plus one section
collected (between follicle count sections 3 and 4) on a separate slide
for routine histopathological evaluation by the study pathologist. The
five sections were placed on one slide for each ovary.

Each section was quantitatively evaluated for primordial follicles to
include small growing follicles. Presence or absence of corpora lutea
was recorded for each animal. Group means and standard deviations
were calculated for each animal (left, right, and both ovaries com-
bined). Where the sample size was appropriate (n > 2), group mean
values were compared in order to detect any significant differences in
the number of primordial follicles in left ovaries, right ovaries, and both
ovaries combined. Uteri of apparently nonpregnant rats were examined
while being pressed between glass plates to confirm the absence of
implantation sites.

2.13. Statistical analyses

Means, standard deviations and percentages were calculated, as
appropriate. Adult data were evaluated with the individual rat as the
unit measured. Litter values were used in evaluation of pup data, as
appropriate. Clinical observation incidence data, as well as other pro-
portional data were analyzed as contingency tables using the Fisher's
Exact Test [24].

Continuous data, including variables with interval or ratio scales of
measurement, such as body weights, food consumption and percent
motility were analyzed as follows: Bartlett's Test of Homogeneity of
Variances was used to test the hypothesis that all dose groups had equal
variance [25]. A nonsignificant result (p > 0.001) indicated that an
assumption of homogeneity of variance was appropriate, and the data

were compared using the Analysis of Variance (ANOVA) [26]. If that
test was significant (p≤ 0.05), the groups given the test substance were
compared with the control group using Dunnett's Test [27].

If Bartlett's Test was significant (p≤ 0.001), the ANOVA was not
appropriate, and the data were analyzed as follows: The Kruskal-Wallis
Test [28] was used to analyze the data, and in the event of a significant
result (p≤ 0.05), Dunn's Test [29]was used to compare the groups
given the test substance with the control group. Count data, such as
days in cohabitation, the day a developmental landmark appears or
number of implantation sites, were analyzed using the Kruskal-Wallis
Test [28] and in the event of a significant result (p≤ 0.05), Dunn's Test
[29] was used to compare the groups given the test substance with the
control group.

3. Results

3.1. Analysis of drinking water solutions and diet

Stability analyses demonstrated that the test substance is stable in
the carrier control substances (drinking water and diet) for at least 14
days, when prepared and stored under the same conditions used for this
study. All water and diet formulations that were analyzed were found to
be close to the planned concentrations of the test material and thus
appropriate for use. The amount of test substance used each week to
prepare dosed water and diet was adjusted weekly based on estimated
average body weight for the next week of study, to achieve a daily
exposure of 0, 5, 17 or 40 mg Mo/kg bw/day from the drinking water or
40 mg Mo/kg bw/day from the diet. This weekly adjusting of con-
centration was continued throughout the premating period for both
males and females, throughout gestation and lactation for the females,
and until termination for the males.

3.2. Consumed average dosages

The average consumed doses of Mo, based on body weights and
water/diet consumption, were generally close to the targeted dose le-
vels, as shown in Table 1. However, during lactation, the average
consumed doses were higher than the intended doses by18-35% and
2–20% among the P and F1 generation females, respectively.

3.3. Clinical signs and mortality (P and F1 generations)

There were no deaths attributed to the test material in the P or F1
generation. One P generation male rat given 40 mg Mo/kg bw/day in
the diet was found dead on DS 62; this death appeared to be secondary
to aspiration of the bedding material, and no other deaths were ob-
served among high dose males. Among the P generation females, one
control female and one 40 mg Mo/kg bw/day diet female were eu-
thanized due to injury unrelated to the test material (swollen limb on
PDD 23 and fractured palate on PDD 43, respectively). One F1 gen-
eration control group male rat was euthanized on PND 158 with hin-
dlimb paralysis, and one F1 generation male rat in the 17 mg Mo/kg
bw/day drinking water group was euthanized on PND 44 due to severe
eye damage. One F1 generation female 17 mg Mo/kg bw/day drinking
water dose group rat died during blood collection on PDD 30. All other
P and weaned F1 generation rats survived to scheduled euthanasia.

A small but statistically significantly increased number of P male
rats given 40 mg Mo/kg bw/day in the drinking water had “vocalization
to touch” (7/24) compared with the controls (1/24). Dietary adminis-
tration of 40 mg Mo/kg bw/day produced “vocalization to touch” in 5/
24 (NS) P males. Otherwise, no adverse clinical observations related to
the test substance occurred in the P or weaned F1 male rats or female
rats during the premating, gestation or lactation periods.
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3.4. Body weights (P and F1 generations)

Body weights and body weight gains in P-generation male rats were
reduced or statistically significantly reduced in the 40 mg Mo/kg bw/
day diet group compared to the concurrent control group, at each
weekly interval and throughout the study period (Fig. 2a). On DS 71
(last weight prior to cohabitation) and on DS 143, the average body
weight was 94.1% and 91.4%, respectively, of the controls group values
for the 40 mg Mo/kg bw/day diet group. Exposure to sodium molybdate
dihydrate at dose levels up to 40 mg Mo/kg bw/day in drinking water
had no overall significant effect on P-generation male body weights or
body weight gain.

Among the P-generation females given 40 mg Mo/kg bw/day in the
diet, the average body weight was 4% less than controls on DS 71 (the
last day recorded prior to cohabitation) and statistically significantly
reduced (6–7% decrease) during pregnancy on GD 7, 10 and 14 com-
pared to the concurrent control group values, and body weight gains
were statistically significantly reduced (22% decrease) for GD 0 to 7
(Fig. 2b). Lactation body weights were reduced or statistically sig-
nificantly reduced for all days postdelivery evaluated from PDD 0 to 56;
lactation body weight gains did not differ statistically significantly from
the control group values for any interval evaluated. Body weights and
body weight gains in P-generation female rats given sodium molybdate
dihydrate in the drinking water were generally comparable to controls
during the premating, gestation and lactation periods.

Among F1 males given 40 mg Mo/kg bw/day in the diet, body
weights were lower or statistically significantly lower compared to
controls for each weekly interval from PND 22 to 106 (last weight prior
to cohabitation) and post cohabitation until euthanasia (Fig. 2c); on
PND 106 and 162, body weight was 92.9% and 92.4%, respectively, of
the control values, and body weight gains were statistically significantly

reduced from PND 22 to 162. Body weights of F1 males given sodium
molybdate dihydrate in the drinking water were generally comparable
to the concurrent control group throughout the study. Body weight
gains for PND 22 to 106 (last weight prior to cohabitation) were sta-
tistically significantly lower in the 40 mg Mo/kg bw/day F1 male
drinking water group compared to the controls. For the F1 females
administered 40 mg Mo/kg bw/day in the diet, body weights and body
weight gains were comparable among the groups for the pre-mating
period. Body weights for PND 85 and 99 and body weight gains for PND
22 to 106 were statistically significantly lower compared to the control
values. Gestation body weights in the 40 mg Mo/kg bw/day diet dose
group were statistically significantly reduced (7–8% decrease) for GD 0,
14 and 20 compared to the concurrent control group values. Lactation
body weights were statistically significantly reduced for most days of
lactation evaluated; lactation body weight gains differed statistically
significantly from controls from PDD 14 to 21. Among F1 females given
sodium molybdate dihydrate in the drinking water, body weights were
generally comparable to the controls for each week during the pre-
mating, gestation and lactation periods (Fig. 2d). Compared to controls,
statistically significant reductions and/or body weight losses (p ≤ 0.05
to p ≤ 0.01) occurred in the 40 mg Mo/kg bw/day drinking water
group for gestation body weight gain (GD 0 to 20), PDD 21 and PDD 14
to 21 and 0 to 21.

3.5. Food and water consumption (P and F1 generations)

Although food consumption over the entire exposure period did not
differ among the groups, a slightly reduced but statistically significant
decrease in food consumption was observed at about half the weekly
intervals measured among the P generation males given 40 mg Mo/kg
bw/day in the diet, but not in the drinking water. Among P generation
females, food consumption was not statistically significantly affected
during pre-mating, gestation or lactation by administration of 40 mg
Mo/kg bw/day in the drinking water or diet.

Among F1 animals, food consumption was statistically significantly
decreased in males from PND 56 to 106 in the 17 mg Mo/kg bw/day
(drinking water) and 40 mg Mo/kg bw/day (drinking water and diet)
groups. Among F1 females, no significant effect on food consumption
was observed.

Slight decreases in water consumption were observed among P-
generation males given 40 mg Mo/kg bw/day in the diet, but not in the
drinking water; these decreases were statistically significant at only a
few weekly intervals. Water consumption was not statistically sig-
nificantly affected by administration of up to 40 mg Mo/kg bw/day
among P-generation females during pre-mating, gestation or lactation.
Among the F1 generation, water consumption was not statistically
significantly different from controls among males or females given up to
40 mg Mo/kg bw/day in the drinking water or diet.

3.6. Reproductive performance (P and F1 generations)

Administration of sodium molybdate dihydrate in the drinking
water or diet had no significant effect on reproductive performance at
dose levels up to 40 mg Mo/kg bw/day in either the P or F1 generation
(Table 2). The average number of estrus cycles observed during the 14-
day period of vaginal cytology was not altered by exposure to the test
material in the drinking water or diet among either generation of fe-
male rats. The number of females exhibiting persistent estrus or per-
sistent diestrus was not affected by exposure to the test material. The
fertility index and pregnancy rate were not statistically significantly
different from controls among the P and F1 generation male and female
groups exposed to up to 40 mg Mo/kg bw/day in the drinking water or
diet. All pregnant females had liveborn pups.

Table 1
Summary of average consumed doses (mg Mo/kg bw/day) among P and F1
generation male and female rats exposed to sodium molybdate dihydrate in the
drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

P Generation males
Male Rats N 24 24 24 24 24

Premating to
termination
DS 1-143

0 5.1 ± 0.4 18.0 ± 1.3 39.7 ± 3.2 41.3 ± 2.7

P Generation females
Female rats N 24 24 24 24 24

Premating to
cohabitation
DS 1-71

0 5.4 ± 0.4 17.0 ± 1.2 41.4 ± 3.5 40.8 ± 3.0

Gestation GDs 0-20 0 5.1 ± 0.7 16.9 ± 2.0 42.0 ± 5.1 44.7 ± 2.2
Lactation (PDD) 0-

14
0 5.9 ± 0.8 20.0 ± 2.9 54.0 ± 13.2 49.4 ± 9.5

F1 Generation males
Male Rats N 24 24 24 23 24

Premating to
termination
PND 22-162

0 4.9 ± 1.1 17.4 ± 4.1 39.0 ± 9.2 41.3 ± 7.8

F1 Generation females
Female rats N 24 24 24 24 24

Premating to
cohabitation
PND 22- 106

0 5.0 ± 1.3 16.9 ± 4.5 40.3 ± 10.8 42.6 ± 7.1

Gestation GD 0-20 0 4.9 ± 0.7 16.3 ± 2.3 39.6 ± 4.2 40.5 ± 4.4
Lactation (PDD) 0-

14
0 6.0 ± 0.7 19.1 ± 2.2 46.7 ± 4.7 40.7 ± 7.2

DS = days after the first day of dosing for the P generation.
GD = day of gestation for P and F1 generations.
PND = postnatal day – days on study for the F1 generation.
PDD = postdelivery day – applies to both P and F1 dams.
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3.7. Litter data (F1 and F2 litters)

The average number of liveborn pups per litter was not statistically
significantly different from controls in any exposed group in either
generation. Pup survival indices and gender ratios were not affected by
exposure to sodium molybdate dihydrate in the drinking water or diet
(Table 3). Mean pup weight per litter was not statistically significantly
different from the control values for any exposed group in the F1 or F2
generations (Table 4). There were no adverse clinical or necropsy ob-
servations attributable to the test material among the F1 or F2 pups in
any group exposed to up to 40 mg Mo/kg bw/day in the drinking water
or diet.

3.8. Developmental landmarks (F1 and F2 pups)

Administration of up to 40 mg Mo/kg bw/day in the drinking water
or diet did not affect the onset or development of eye opening, hair
growth, incisor eruption, or pinna unfolding among the F1 and F2
generation pups (Table 5). The average anogenital distances for male
and female F2 pups on Day 4 postpartum did not differ statistically
significantly compared to controls among any exposure group. Pre-
putial separation and vaginal patency were not statistically significantly
altered in the F1 generation litters by exposure as high as 40 mg Mo/kg
bw/day in the drinking water or diet; the average body weights on the
day that the sexual maturation biomarker was achieved was not

statistically significantly different from the controls for any group ex-
posed to the test material.

3.9. Sperm evaluation (P and F1 generations)

Exposure to up to 40 mg Mo/kg bw/day in either the drinking water or
diet did not produce a statistically significant decrease in sperm density
(cauda epididymal), spermatid density (testicular) or sperm motility in the P
and F1 generations (Table 6). There was no statistically significant effect on
the mean percentage of normal or total abnormal sperm. In the two groups
of P generation males given 40 mg Mo/kg bw/day, the standard deviation
for total abnormal sperm was larger compared to the other groups; in each
group, the increase in the standard deviation was due to a single male with
52% and 94% abnormal sperm in the groups given 40 mg Mo/kg bw/day in
drinking water the diet and, respectively. In contrast, there was no evidence
of a similar increase in the standard deviation for total abnormal sperm in
any group in the F1 generation.

The percent of sperm with no head was statistically significantly in-
creased in the P generation males given 40 mg Mo/kg bw/day in the diet
compared to the control value. Among the P generation males given 40 mg
Mo/kg bw/day in the drinking water, a slight increase (not statistically
significant) was observed in the percent of no head sperm. These increases
were not considered treatment-related because (1) in both cases, they were
largely attributable to one male each (the same individual males with the
high incidences of abnormal sperm mentioned in the previous paragraph)

Table 2
Reproductive performance of P and F1 generation male and female rats exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

P generation males
Rats in cohabitation, N 24 24 24 23 24
Days in cohabitation, mean ± SD 2.9 ± 2.0 3.2 ± 1.7 2.8 ± 1.9 2.8 ± 1.1 2.7 ± 1.2
Mating Indexa, N/N (%) 23/24

(95.8)
23/24
(95.8)

24/24
(100.0)

23/23
(100.0)

24/24
(100.0)

Fertility Indexb, N/N (%) 22/23
(95.6)

22/23
(95.6)

23/24
(95.8)

22 /23
(95.6)

19/24
(79.2)

F1 generation males
Rats in cohabitation, N 24 24 22 24 24
Days in cohabitation, mean ± SD 2.7 ± 2.0 2.5 ± 1.7 2.3 ± 1.0 2.9 ± 2.4 3.0 ± 2.2
Mating Indexa, N/N (%) 24/24

(100.0)
24/24
(100.0)

22/22
(100.0)

22/24
(91.7)

23/24
(95.8)

Fertility Indexb, N/N (%) 22/24
(91.7)

23/24
(95.8)

21/22
(95.4)

19/22
(86.4)

22/23
(95.6)

P generation females
Rats evaluated, N 24 24 24 24 24
Estrus cycles/14 days, mean ± SD 3.4 ± 0.6 3.4 ± 0.6 3.4 ± 0.6 3.1 ± 0.6 3.3 ± 0.7
Females with persistent estrus, N (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Females with persistent diestrus, N (%) 0 (0.0) 1 (4.2) 0 (0.0) 2 (8.3) 0 (0.0)
Rats in cohabitation, N 24 24 24 24 24
Days in cohabitation, mean ± SD 2.9 ± 2.0 3.2 ± 1.7 2.8 ± 1.9 3.0 ± 1.2 2.7 ± 1.2
Mating Indexa, N/N (%) 23/24

(95.8)
23/24
(95.8)

24/24
(100.0)

24/24
(100.0)

24/24
(100.0)

Fertility Indexb, N/N (%) 22/23
(95.6)

22/23
(95.6)

23/24
(95.8)

23/24
(95.8)

19/24
(79.2)

F1 generation females
Rats evaluated, N 24 24 24 24 24
Estrus cycles/14 days, mean ± SD 3.1 ± 0.7 3.3 ± 0.5 3.3 ± 0.6 3.1 ± 0.6 3.2 ± 0.6
Females with persistent estrus, N (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Females with persistent diestrus, N (%) 1 (4.2) 0 (0.0) 1 (4.2) 1 (4.2) 1 (4.2)
Rats in cohabitation, N 24 24 24 24 24
Days in cohabitation, mean ± SD 2.7 ± 2.0 2.5 ± 1.7 2.4 ± 1.3 3.2 ± 3.6 3.3 ± 3.4
Mating Indexa, N/N (%) 24/24

(100.0)
24/24
(100.0)

24/24
(100.0)

24/24
(100.0)

23/24
(95.8)

Fertility Indexb, N/N (%) 22/24
(91.7)

23/24
(95.8)

23/24
(95.8)

21/24
(87.5)

22/23
(95.6)

*Statistically significantly different from control value, p < 0.05 (None found).
**Statistically significantly different from control value, p < 0.01 (None found).

a Number of rats that mated/number of rats in cohabitation.
b Number of pregnancies/number of rats that mated.
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with approximately 24% and 27% sperm with no head in the diet and
drinking water groups, respectively, (2) no evidence of an increase in the
percent sperm with no head was observed among F1 males given up to
40 mg Mo/kg bw/day in the diet or drinking water, and (3) the percent
sperm with no head was within the historical control range. In summary,
there was no clear evidence of any compound-related effect on sperm
concentration, spermatid concentration, sperm motility or morphology at
dose levels up to 40 mg Mo/kg bw/day by either route of administration in
either generation.

Apparent differences in sperm density and motility, and spermatid
density between the two generations (including in the controls) was due
to an upgrade in the CASA software. After revalidation, the gating
parameters used for the second generation differed from the first gen-
eration resulting in lower density measurements and higher motility
counts in the first generation and higher density counts with lower
percentage motility in the second generation. The gating affects what
the software will identify as a sperm vs. debris, and with more debris
identified as sperm, the motility will appear lower.

Table 3
Natural delivery observations among P and F1 generation females exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

P generation females and litters
Number Pregnant/Number Tested, N (%) 22 /24

(91.7)
22/24
(91.7)

23/24
(95.8)

23/24
(95.8)

19 /24
(79.2)

Delivered litters, N (%) 22 (100.0) 22 (100.0) 23 (100.0) 23 (100.0) 19 (100.0)
Duration of gestation (days), mean ± SD 22.5 ± 0.5 22.6 ± 0.5 22.6 ± 0.5 22.6 ± 0.5 22.6 ± 0.5
Implantation sites/delivered litter, mean ± SD 15.8 ± 2.9 16.1 ± 1.9 16.6 ± 2.0 15.4 ± 2.4 15.9 ± 1.5
Gestation Indexa, % 100 100 100 100 100
Litter size (live + stillbirths), mean ± SD 15.2 ± 3.0 15.2 ± 2.1 15.5 ± 1.9 14.6 ± 2.4 15.3 ± 1.7
Liveborn, mean ± SD 15.1 ± 3.0 15.1 ± 2.2 15.3 ± 2.0 14.5 ± 2.3 15.1 ± 1.8
Stillborn, N (%) 1(0.3) 3(0.9) 4(1.1) 3(0.9) 3(1.0)
Viability Indexb, % 98.5 99.1 99.4 97.9 99.3
Lactation Indexc, % 98.2 98.8 99.1 99.4 99.6
% Male pups/litter on PND 0, mean ± SD 50.2 ± 15.6 50.6 ± 13.0 52.3 ± 14.0 53.0 ± 14.2 54.2 ± 14.8
% Male pups/litter on PND 21, mean ± SD 50.5 ± 15.8 50.5 ± 14.0 52.4 ± 13.8 52.8 ± 14.3 53.9 ± 15.4
F1 generation females and litters
Number Pregnant/Number Tested, N (%) 22/24

(91.7)
23/24
(95.8)

23/24
(95.8)

21/24
(87.5)

22/24
(91.7)

Delivered litters, N (%) 22 (100.0) 23 (100.0) 23 (100.0) 21 (100.0) 22 (100.0)
Duration of gestation (days), mean ± SD 22.9 ± 0.3 23.0 ± 0.2 22.9 ± 0.3 23.0 ± 0.3 22.9 ± 0.4
Implantation sites/litter, mean ± SD 14.8 ± 1.4 15.5 ± 1.8 14.9 ± 3.4 15.1 ± 2.1 15.3 ± 2.4
Gestation Indexa, % 100 100 100 100 100
Litter size (live + stillbirths), mean ± SD 14.3 ± 1.3 15.4 ± 2.2 14.3 ± 3.8 14.5 ± 1.9 14.9 ± 2.2
Liveborn, mean ± SD 14.1 ± 1.4 15.4 ± 2.2 14.0 ± 3.8 14.5 ± 1.9 14.9 ± 2.2
Stillborn, N(%) 4 (1.) 1 (0.3) 6 (1.8) (0.0) 0 (0.0)
Viability Indexb, % 97.7 98.3 97.8 99.3 97.9
Lactation Indexc, % 99.0 98.8 98.4 99.7 98.8
% Male pups/litter on PND 0, mean ± SD 47.8 ± 16.6 52.7 ± 17.8 53.7 ± 13.8 53.7 ± 12.2 54.3 ± 15.3
% Male pups/litter on PND 21, mean ± SD 47.5 ± 16.6 53.4 ± 17.3 53.1 ± 13.0 54.3 ± 12.5 53.8 ± 15.0

*Statistically significantly different from control value, p < 0.05 (None found).
**Statistically significantly different from control value, p < 0.01 (None found).

a Number of rats with live offspring/number of pregnant rats.
b Number of live pups on Day 3 postpartum/number of liveborn pups on Day 0 postpartum.
c Number of live pups on Day 21 (weaning) postpartum/number of live pups on Day 3 postpartum.

Table 4
Litter observations among F1 and F2 generations exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

F1 litters
Litters with one or more liveborn, N 22 22 23 23 19
Live litter size on PND 0,

mean ± SD
15.1 ± 3.0 15.1 ± 2.2 15.3 ± 2.0 14.5 ± 2.3 15.1 ± 1.8

Live litter size on PND 21, mean ± SD 14.6 ± 3.0 14.8 ± 2.2 15.1 ± 1.9 14.1 ± 2.4 14.9 ± 1.8
Pup weight/litter on PND 0, g, mean ± SD 6.5 ± 0.7 6.7 ± 0.5 6.7 ± 0.7 6.8 ± 0.6 6.4 ± 0.6
Pup weight/litter on PND 21, g, mean ± SD 42.0 ± 8.4 42.6 ± 5.4 42.4 ± 7.2 45.4 ± 7.6 41.3 ± 4.9
F2 litters
Litters with one or more liveborn, N 22 23 23 21 22
Live litter size on PDD 0,

mean ± SD
14.1 ± 1.4 15.4 ± 2.2 14.0 ± 3.8 14.5 ± 1.9 14.9 ± 2.2

Live litter size on PDD 21, mean ± SD 13.6 ± 1.1 15.0 ± 2.0 13.5 ± 3.4 14.4 ± 1.8 14.4 ± 1.7
Pup weight/litter on PDD 0, g, mean ± SD 7.0 ± 0.6 6.8 ± 0.5 7.1 ± 0.8 7.0 ± 0.5 6.6 ± 0.4
Pup weight/litter on PDD 21, g,

mean ± SD
48.0 ± 6.7 43.9 ± 6.4 48.6 ± 11.2 47.4 ± 8.2 45.6 ± 5.0

*Statistically significantly different from control value, p < 0.05 (None found).
**Statistically significantly different from control value, p < 0.01(None found).
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Table 5
Developmental landmarks among the F1 and F2 generation pups exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

F1 generation pups
Litters evaluated, N 22 22 23 23 19
Average day of eye openinga, mean ± SD 14.7 ± 0.9 14.6 ± 0.7 14.6 ± 0.9 14.4 ± 0.8 14.8 ± 0.7
Average day of hair growtha, mean ± SD 8.0 ± 0.0 8.0 ± 0.0 8.0 ± 0.0 8.0 ± 0.0 8.0 ± 0.0
Average day of incisor eruptiona, mean ± SD 11.6 ± 0.8 11.7 ± 0.6 11.6 ± 0.9 11.2 ± 0.9 11.9 ± 0.9
Average day of pinna unfoldinga, mean ± SD 3.5 ± 0.6 3.5 ± 0.7 3.4 ± 0.5 3.2 ± 0.4 3.3 ± 0.5
Average day of preputial separationa, mean ± SD 44.6 ± 1.7 44.8 ± 2.6 44.7 ± 1.9 44.2 ± 2.3 45.0 ± 2.0
Average day of vaginal patencya, mean ± SD 31.0 ± 1.5 31.0 ± 1.4 31.8 ± 2.2 31.2 ± 2.7 31.3 ± 2.0
F2 generation pups
Litters evaluated, N 22 23 23 21 22
Average day of eye openinga, mean ± SD 13.0 ± 0.9 13.3 ± 0.6 13.1 ± 0.6 12.8 ± 0.9 13.3 ± 0.7
Average day of hair growtha, mean ± SD 7.0 ± 0.0 7.0 ± 0.0 7.0 ± 0.0 7.0 ± 0.0 7.0 ± 0.0
Average day of incisor eruptiona, mean ± SD 10.1 ± 0.8 10.3 ± 1.1 10.3 ± 1.3 9.8 ± 0.7 10.3 ± 1.1
Average day of pinna unfoldinga, mean ± SD 2.3 ± 0.4 2.3 ± 0.4 2.3 ± 0.5 2.2 ± 0.4 2.2 ± 0.4
Male anogenital distance on PDD 4, mean ± SD 4.77 ± 0.62 4.97 ± 0.47 4.89 ± 0.72 4.50 ± 0.51 4.70 ± 0.42
Female anogenital distance on PDD 4, mean ± SD 2.30 ± 0.21 2.30 ± 0.22 2.13 ± 0.28 2.16 ± 0.28 2.18 ± 0.24

*Statistically significantly different from control value, p < 0.05 (None found).
**Statistically significantly different from control value, p < 0.01 (None found).

a The average day postpartum that at least 50% of the pups tested in the litter had the developmental measure present.

Table 6
Semen evaluation of the P and F1 generation male rats exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

P generation males
Rats evaluated, N 24 24 24a 23 24
Sperm densityb cauda epididymis, mean ± SD 644 ± 377 675 ± 303 672 ± 391 756 ± 396 608 ± 314
Spermatid densityc testes, mean ± SD 51 ± 51 52 ± 46 52 ± 47 54 ± 44 47 ± 34
% Motile sperm,

mean ± SD
89 ± 7 89 ± 10 90 ± 6 88 ± 5 87 ± 14

% Normal morphology sperm,
mean ± SD

96 ± 2.8 95 ± 5.2 94 ± 4.4 93 ± 10 91 ± 17

% Abnormal morphology sperm,
mean ± SD

3.7 ± 2.8 3.9 ± 2.5 5.6 ± 4.4 6.8 ± 10 8.8 ± 17

% Detached head sperm,
mean ± SD

2.2 ± 2.0 3.1 ± 3.9 2.8 ± 1.4 3.4 ± 5.0 5.1 ± 12

% No head sperm,
mean ± SD

1.2 ± 0.9 1.1 ± 1.3 1.3 ± 1.3 2.6 ± 4.9 3.1 ± 5.5*

% Broken flagellum sperm,
mean ± SD

0.4 ± 0.5 0.7 ± 0.7 0.9 ± 2.3 0.7 ± 0.9 0.9 ± 1.5

F1 generation males
Rats evaluated, N 23d 24 22d,e 24 24
Sperm densitybcauda epididymis, mean ± SD 1652 ± 485 1649 ± 388 1747 ± 648 1784 ± 544 2011 ± 578
Spermatid densityc testes,

mean ± SD
406 ± 195 350 ± 116 316 ± 92 331 ± 150 280 ± 90

% Motile sperm, mean ± SD 68 ± 16 67 ± 10 64 ± 12 66 ± 18 68 ± 11
% Normal morphology sperm,

mean ± SD
96 ± 1.9 95 ± 1.8 97 ± 2.2 97 ± 2.0 97 ± 2.4

% Abnormal morphology sperm,
mean ± SD

3.9 ± 1.9 5.0 ± 1.8 3.1 ± 2.2 3.2 ± 1.9 3.2 ± 2.4

% Detached head sperm,
mean ± SD

2.2 ± 1.1 3.0 ± 1.3 1.9 ± 1.7 1.9 ± 1.3 2.3 ± 1.8

% No head sperm, mean ± SD 1.5 ± 1.3 1.4 ± 0.8 1.1 ± 1.0 0.9 ± 0.8 0.9 ± 0.8
% Broken flagellum sperm,

mean ± SD
0.2 ± 0.4 0.5 ± 0.7 0.2 ± 0.4 0.3 ± 0.6 0.04 ± 0.14

*Statistically significantly different from control value, p < 0.05.
**Statistically significantly different from control value, p < 0.01 (None found).

a Two males in the 17 mg Mo/kg bw/day group were excluded from the summaries of the sperm morphology because fewer than 200 sperm were available for
evaluation. One male had zero sperm in the sample for morphology; the other had 10 sperm in the sample.

b Sperm density expressed as million sperm/mL was calculated by dividing the sperm count by the volume in the image area and adjusting for dilution.
c Spermatid density expressed as million spermatid/mL was calculated by dividing the spermatid count by the volume in the image area and adjusting for dilution.

The difference in sperm and spermatid counts and % motile between the P and F1 generations is discussed in the Text Section 3.9.
d Excludes one rat that was euthanized due to adverse clinical observations.
e Excludes one rat that was discovered to be a female on PND 35.
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3.10. Ovarian evaluation (P and F1 generations)

No treatment related effects were observed on ovarian weights or
histopathology in any of the P or F1 treated groups. In the P generation,
a statistically significant increase was noted in the average number of
primordial follicles in the left ovary (but not the right ovary) of females
administered 17 mg Mo/kg bw/day in the drinking water and 40 mg
Mo/kg bw/day in the diet compared to the control group. In the F1
generation, statistically significant increases in the number of pri-
mordial follicles in the right, left, and combined ovaries were observed
in groups given 17 or 40 mg Mo/kg bw/day in the drinking water or
40 mg Mo/kg bw/day in the diet. Only a decrease in primordial follicles
would be considered adverse. The increased primordial follicle counts
were not considered toxicologically important or adverse because: 1) no
effect on fertility, ovarian histology, or ovarian weight was seen in ei-
ther generation, 2) all values were within the historical control range,
and 3) no clear dose-response relationship was observed.

3.11. Necropsy, organ weights and histopathology (P and F1 generations)

No exposure-related macroscopic findings were observed at the
scheduled necropsies of the P and F1 rats of either sex. Some changes in
organ weights were observed, but these were not considered adverse
because: (1) there were no histological changes in any organ evaluated,
(2) the increases in organ weights relative to body weights were a

reflection of decreased terminal body weights, and (3) the few statis-
tically significant decreases observed were inconsistent (across gen-
erations and sexes) and not dose-related.

The absolute and relative liver weights were statistically sig-
nificantly decreased compared to controls among P generation males
given 40 mg Mo/kg bw/day in the drinking water or diet (Table 7).
Among the F1 males, the absolute liver weight was statistically sig-
nificantly decreased at 40 mg Mo/kg bw/day in the diet, but not in the
drinking water; relative liver weights were not statistically significantly
different from controls among the F1 males given the test material in
the drinking water or diet.

In males given the test material in the drinking water, the relative
(but not absolute) weights of the left and right epididymis, left testis
minus the tunica albuginea, paired adrenals, and thyroid/parathyroid
were statistically significantly increased in the 40 mg Mo/kg bw/day F1
group compared to controls. In the group given 40 mg Mo/kg bw/day
in the diet, the relative weights of the thyroid/parathyroid (P and F1
generations) and brain (P generation only) were statistically sig-
nificantly increased compared to the controls. The significant increases
in relative organ weights observed in P and F1 males were not con-
sidered adverse since they reflected the lower terminal body weights in
the 40 mg Mo/kg bw/day groups.

In females, the absolute and relative weights of the thyroid/para-
thyroid were statistically significantly reduced compared to controls
given 17 or 40 mg Mo/kg bw/day in the drinking water in the P

Table 7
Terminal body and organ weights (mean ± SD) of the P and F1 generation male rats exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

P generation males
Rats evaluated, N 24 24 24 23a 24
Terminal body weight (g) 628 ± 72 618 ± 57 621 ± 63 608 ± 57 570 ± 60**

Liver (g) 21.1 ± 3.3 20.5 ± 2.6 20.2 ± 2.7 19.4 ± 2.4* 17.7 ± 2.1**

Kidney, left (g) 2.18 ± 0.24 2.11 ± 0.25 2.04 ± 0.23 2.09 ± 0.33 1.99 ± 0.28
Brain (g) 2.29 ± 0.10 2.25 ± 0.10 2.27 ± 0.08 2.25 ± 0.14 2.25 ± 0.11
Spleen (g) 0.98 ± 0.18 0.94 ± 0.15 1.01 ± 0.14 1.00 ± 0.13 0.94 ± 0.12
Thymus (g) 0.25 ± 0.07 0.25 ± 0.07 0.26 ± 0.09 0.25 ± 0.06 0.22 ± 0.07
Testis, left (g) 1.91 ± 0.18 1.88 ± 0.19 1.92 ± 0.15 1.90 ± 0.15 1.88 ± 0.15
Epididymis, left (g) 0.87 ± 0.11b 0.83 ± 0.07 0.87 ± 0.07 0.86 ± 0.09 0.82 ± 0.08
Cauda epididymis, left (g) 0.39 ± 0.05b 0.39 ± 0.04 040 ± 0.04 0.39 ± 0.06 0.38 ± 0.06
Seminal vesicles w fluid (g) 2.12 ± 0.41b 2.08 ± 0.39 2.09 ± 0.38 2.22 ± 0.41 2.15 ± 0.30
Prostate (g) 1.61 ± 0.19 1.49 ± 0.30 1.44 ± 0.25 1.42 ± 0.28 1.46 ± 0.24
Adrenals, paired (mg) 69 ± 8 72 ± 10 70 ± 10 71 ± 15 66 ± 12
Thyroid/parathyroid (mg) 32 ± 6 32 ± 5 30 ± 5 33 ± 11 39 ± 13
Pituitary (mg) 16 ± 3 17 ± 4 17 ± 4 16 ± 5 17 ± 3
F1 generation males
Rats evaluated, N 23c 24 22d 24 24
Terminal body weight (g) 648 ± 65 646 ± 64 623 ± 62 613 ± 50 598 ± 61*

Liver (g) 22.8 ± 3.2 21.8 ± 3.1 21.1 ± 3.1 20.7 ± 2.9 19.6 ± 2.3**

Kidney, left (g) 2.15 ± 0.24 2.11 ± 0.22 2.06 ± 0.23 2.03 ± 0.25 2.02 ± 0.21
Brain (g) 2.31 ± 0.11 2.24 ± 0.11 2.28 ± 0.09 2.25 ± 0.09 2.24 ± 0.10
Spleen (g) 0.97 ± 0.13 0.95 ± 0.16 0.97 ± 0.18 0.98 ± 0.18 0.95 ± 0.14
Thymus (g) 0.28 ± 0.05 0.27 ± 0.08 0.28 ± 0.07 0.24 ± 0.06 0.28 ± 0.9
Testis, left (g) 1.85 ± 0.14 1.89 ± 0.15b 1.90 ± 0.13 1.88 ± 0.16 1.83 ± 0.24
Epididymis, left (g) 0.80 ± 0.06 0.81 ± 0.07b 0.83 ± 0.06 0.82 ± 0.06 0.78 ± 0.07
Cauda epididymis, left (g) 0.32 ± 0.03 0.33 ± 0.03b 0.33 ± 0.03 0.34 ± 0.04 0.33 ± 0.04
Seminal vesicles w fluid (g) 2.21 ± 0.29 2.25 ± 0.39 2.25 ± 0.32 2.37 ± 0.47 2.12 ± 0.29
Prostate (g) 1.40 ± 0.25 1.51 ± 0.28 1.30 ± 0.24 1.46 ± 0.27 1.38 ± 0.19
Adrenals, paired (mg) 64 ± 13 72 ± 12 66 ± 9 71 ± 12 68 ± 9
Thyroid/parathyroid (mg) 45 ± 6 48 ± 8 46 ± 7 49 ± 8 46 ± 8
Pituitary (mg) 16 ± 4 17 ± 4 16 ± 4 17 ± 4 18 ± 5

* Statistically significantly different from control value, p < 0.05.
** Statistically significantly different from control value, p < 0.01.
a Excludes male rat found dead on day 63 of the study.
b Excludes left testis, epididymis, and cauda epididymis weights for one control P male and one 5 mg Mo/kg bw/day F1 male with small left testis, epididymis, and

cauda epididymis; appearance and weight on right side were normal in both males.
c Excludes one male euthanized due to adverse clinical observations.
d Excludes one male euthanized due to adverse clinical observations and one rat discovered to be a female on PND.
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generation, but not in the F1 generation (Table 8). No significant effect
on thyroid/parathyroid weights was observed in either generation in
the group given 40 mg Mo/kg bw/day in the diet. When the test ma-
terial was administered in the diet, the relative weight of the spleen was
statistically significantly increased (12%) among the P generation (but
not F1) females given 40 mg Mo/kg bw/day. No other difference in
organ weights was observed among P or F1 females given the test
material in the drinking water or diet.

The histological findings observed in the organs were considered
incidental, of the nature commonly observed in this strain and age of
rat, and/or were of similar incidence and severity in control and treated
animals and, therefore, were considered unrelated to ingestion of the
test material. The microscopic evaluation of the testes produced no
clear evidence of a treatment-related effect on spermatogenesis. Among
the P generation males, minimal or mild degeneration of the semi-
niferous tubules was observed in 3 of 24 rats in the 40 mg Mo/kg bw/
day diet group, and in 1 of 24 rats in the 17 mg Mo/kg bw/day water
dosed group. Severe degeneration of the seminiferous tubules was ob-
served in an additional rat in the 17 mg Mo/kg bw/day water dosed
group. No histologic lesions were observed in the testes in any rats in
the 0, 5 or 40 mg Mo/kg bw/day water dosed groups. Among the F1
males, minimal or mild degeneration of the seminiferous tubules was
observed in 2 of 24 rats in the 40 mg Mo/kg bw/day diet group. Severe
degeneration of the seminiferous tubules was observed in 1 of 24 rats in
the 40 mg Mo/kg bw/day water dosed group. Mild granulomatous in-
flammation was observed in the testis of 1 of 24 control rats. No his-
tologic lesions were observed in the testes in any rats in the 5 or 17 mg
Mo/kg bw/day water dosed groups. All F2 male pups necropsied on
PND 22 were sexually immature; as expected, microscopic examination
revealed no active spermatogenesis in the testes.

3.12. Necropsy, organ weights and histopathology (F1 and F2 generation
pups)

No adverse clinical or necropsy observations occurred in the F1 or
F2 pups at doses of the test substance as high as 40 mg Mo/kg bw/day

for either the diet or water exposed groups. No necropsy gross lesions or
clinical observations were considered exposure-related among pups of
either generation as none occurred in more than one to four litters and/
or the observation was not dose dependent.

All F1 pups necropsied at weaning appeared normal except for two
pups from the same litter in the 40 mg Mo/kg bw/day water group that
had dilation of the lateral ventricles of the brain. Similarly, all F2 pups
necropsied at weaning appeared normal except for 2, 1, 3, 0 and 0 pups
each from a different litter in the 0, 5, 17, 40 Mo/kg bw/day dosed
water and 40 Mo/kg bw/day dosed diet group pups, respectively. Two
pups, each from a different litter, in the control group had clear fluid
filled cysts in the kidney, the pup in the 5 mg Mo/kg bw/day dosed
water group had situs inversus of the abdominal viscera, and two of
three pups from three different litters in the 17 mg Mo/kg bw/day
dosed water group had slight dilation of renal pelvis and the third pup
had a clear fluid filled cyst in the kidney.

Necropsy of the F1 and F2 dead/stillborn pups revealed no struc-
tural abnormalities. The incidence of unfed pups (no milk in their
stomach) was 1 or 2 in each of the F1 groups and 2, 3, 2, 0 and 5 pups in
the 0, 5, 17 and 40 mg Mo/kg bw/day dosed water groups and 40 mg
Mo/kg bw/day diet groups, respectively, of the F2 generation.

No effect on absolute or relative organ weights (brain, spleen, and
thymus) was seen among the F1 male and female pups at doses of the
test substance as high as 40 mg Mo/kg bw/day for either the diet or
water exposed groups (Table 9). A statistically significant decrease in
the absolute weights of the brain, spleen, and thyroid/parathyroid
compared to controls was observed among female F2 pups (but not
male pups) exposed to 5 mg Mo/kg bw/day, but not higher doses, in the
drinking water. These reductions were not considered to be exposure
related because they were not dose-dependent. There was a statistically
significant reduction in the thyroid/parathyroid weight among the F2
female pups in the 40 mg Mo/kg bw/day diet dose groups in compar-
ison with the control group value. This reduction was not considered to
be test substance related because it was comparable to the reduction
observed in the 5 mg Mo/kg bw/day water dose group indicating that it
was within the range of normal variation and was only observed in the

Table 8
Terminal body and organ weights (mean ± SD) of the P and F1 generation female rats exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

P generation females
Rats evaluated, Na 21 22 22 23 18
Terminal body weight (g) 332 ± 22 342 ± 29 346 ± 25 334 ± 36 316 ± 17
Liver (g) 11.6 ± 1.0 11.9 ± 1.2 12.2 ± 1.7 11.6 ± 1.4 10.9 ± 1.1
Kidney, left (g) 1.21 ± 0.10 1.18 ± 0.11 1.25 ± 0.10 1.17 ± 0.12 1.20 ± 0.10
Brain (g) 2.12 ± 0.08 2.07 ± 0.08 2.14 ± 0.11 2.09 ± 0.09 2.10 ± 0.11
Spleen (g) 0.66 ± 0.08 0.70 ± 0.08 0.70 ± 0.10 0.72 ± 0.10 0.69 ± 0.09
Thymus (g) 0.27 ± 0.08 0.27 ± 0.04 0.29 ± 0.07 0.24 ± 0.07 0.26 ± 0.09
Ovaries, paired (mg) 121 ± 25 123 ± 24 120 ± 26 119 ± 20 121 ± 26
Adrenals, paired (mg) 92 ± 12 90 ± 10 91 ± 15 85 ± 13 86 ± 14
Thyroid/parathyroid (mg) 36 ± 7 36 ± 7 30 ± 8* 26 ± 5** 32 ± 6
Pituitary (mg) 25 ± 7 24 ± 4 23 ± 5 23 ± 5 25 ± 6
F1 generation females
Rats evaluated, Na 22 23 22 21 22
Terminal body weight (g) 321 ± 18 318 ± 23 324 ± 20 317 ± 27 303 ± 22*

Liver (g) 14.5 ± 1.6 13.7 ± 1.5 13.9 ± 1.5 13.9 ± 2.2 13.1 ± 1.3
Kidney, left (g) 1.33 ± 0.09 1.27 ± 0.10 1.28 ± 0.08 1.27 ± 0.14 1.28 ± 0.12
Brain (g) 2.06 ± 0.11 2.05 ± 0.08 2.05 ± 0.08 2.01 ± 0.10 2.02 ± 0.11
Spleen (g) 0.68 ± 0.09 0.68 ± 0.08 0.69 ± 0.08 0.68 ± 0.09 0.65 ± 0.08
Thymus (g) 0.30 ± 0.07 0.31 ± 0.08 0.30 ± 0.09 0.27 ± 0.08 0.29 ± 0.7
Ovaries, paired (mg) 146 ± 19 167 ± 68 136 ± 19 139 ± 23 144 ± 23
Adrenals, paired (mg) 94 ± 8 93 ± 15 89 ± 12 86 ± 14 88 ± 14
Thyroid/parathyroid (mg) 43 ± 9 46 ± 11 42 ± 10 38 ± 9 41 ± 6
Pituitary (mg) 19 ± 4 20 ± 5 18 ± 6 18 ± 5 20 ± 5

* Statistically significantly different from control value, p < 0.05.
** Statistically significantly different from control value, p < 0.01.
a Females that had not become pregnant or that died or were euthanized prior to scheduled termination were excluded in the terminal organ weight summaries.
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female pups. No other effect on organ weights (brain, spleen, kidney,
liver, thymus, pituitary, adrenals, testes, epididymis, prostate, seminal
vesicles, ovaries, uterus) was observed among male or female F2 pups.
No treatment-related histologic effects were observed among the F2
pups.

3.13. Elemental analyses of serum, urine and tissues

The levels of Mo in the serum of blood samples taken just before
termination show a clear, dose-related increase over the entire dose
range (Fig. 3). In general, the serum Mo concentrations were slightly
higher in males and females given 40 mg Mo/kg bw/day in the diet
compared to males and females given the same dose in the drinking
water. The serum levels of Mo among the F1 adult males and females
were similar to those observed in the P generation. As in the P gen-
eration, administration of the test material produced lower serum levels
of Mo in F1 adult females than in the F1 adult males. Serum levels of Mo
among the F1 and F2 pups sampled at weaning were increased in a
dose-related manner. In contrast to the sex-related difference in serum
Mo levels in adults, the serum Mo levels were similar in male and fe-
male pups in the same dose group.

The only other element measured which showed a dose-related
change at increasing doses of sodium molybdate dihydrate was Cu
(Fig. 3). Serum Cu levels increased up to 5-fold in males and less than 2-
fold in females exposed to 40 mg Mo/kg bw/day. A 700-fold increase in
the mean serum Mo concentration at 40 mg Mo/kg bw/day in the diet

was associated with a 5-fold increase in mean serum Cu in P generation
males; in P generation females, the smaller increase in serum Mo was
associated with a proportionately smaller increase in serum Cu. A si-
milar pattern of dose-related increases in serum Cu was observed
among F1 adult males and females, as well as among the F1 and F2
pups.

Urinary concentrations of Mo were increased in a dose-related
manner in both the P and F1 generations, and the increased levels of Mo
in the urine (expressed as mg Mo/24 h/kg bw) were more pronounced
in males than in females (Table 10). Based on calculations of the per-
centage of the dose excreted in the urine in 24 h, the difference in urine
Mo levels observed between males and females appears to be due to
greater absorption of Mo in males compared to females. Both the adult
P and F1 males excreted a mean of 68% of the administered dose in the
urine in 24 h, whereas the P and F1 females only excreted about 28%
and 44%, respectively, of the administered dose in 24 h. The gender
difference was less pronounced among the pups; the male and female
pups excreted about 84% and 69%, respectively, of the administered
dose in the urine in 24 h.

Liver and kidney levels of both Mo and Cu were also increased in a
dose related manner, with the highest levels being observed in the
kidneys, which were presumably affected by the contribution of Mo in
residual urine (Fig. 4). The concentrations of Mo in these organs were
consistently higher among the male rats compared to the females.

Table 9
Organ weights (mean ± SD) among the F1 and F2 generation pups of rats exposed to sodium molybdate dihydrate in the drinking water or diet.

Dose Group (mg Mo/kg bw/day)

0 5 (water) 17 (water) 40 (water) 40 (diet)

F1 generation male pups
Rats evaluated, N 22 22 23 23 19
Brain (g) 1.52 ± 0.07 1.51 ± 0.08 1.50 ± 0.10 1.51 ± 0.08 1.48 ± 0.12
Spleen (g) 0.21 ± 0.6 0.24 ± 0.7 0.23 ± 0.11 0.25 ± 0.09 0.22 ± 0.07
Thymus (g) 0.21 ± 0.5 0.22 ± 0.04 0.21 ± 0.07 0.23 ± 0.05 0.20 ± 0.07
F1 generation female pups
Rats evaluated, N 22 22 23 22 19
Brain (g) 1.46 ± 0.10 1.46 ± 0.10 1.46 ± 0.07 1.48 ± 0.09 1.44 ± 0.08
Spleen (g) 0.21 ± 0.06 0.23 ± 0.05 0.23 ± 0.09 0.24 ± 0.09 0.21 ± 0.06
Thymus (g) 0.20 ± 0.05 0.22 ± 0.04 0.20 ± 0.05 0.24 ± 0.06 0.21 ± 0.06
F2 generation male pups
Rats evaluated, N 22 23 22 21 22
Liver (g) 3.00 ± 0.27 2.79 ± 0.50 2.98 ± 0.68 2.90 ± 0.43 2.78 ± 0.46
Kidneys, paired (g) 0.84 ± 0.10 0.76 ± 0.10 0.81 ± 0.18 0.81 ± 0.13 0.78 ± 0.11
Brain (g) 1.59 ± 0.08 1.53 ± 0.07 1.56 ± 0.11 1.55 ± 0.08 1.56 ± 0.07
Spleen (g) 0.32 ± 0.05 0.28 ± 0.06 0.33 ± 0.10 0.31 ± 0.06 0.30 ± 0.08
Thymus (g) 0.27 ± 0.05 0.25 ± 0.06 0.27 ± 0.09 0.29 ± 0.07 0.27 ± 0.06
Testis, left (g) 0.18 ± 0.03 0.16 ± 0.03 0.18 ± 0.04 0.17 ± 0.04 0.16 ± 0.04
Epididymides, paired, (g) 0.07 ± 0.01 0.07 ± 0.02 0.07 ± 0.02 0.07 ± 0.02 0.07 ± 0.02
Seminal vesicles (g) 0.05 ± 0.02 0.06 ± 0.02 0.05 ± 0.02 0.06 ± 0.02 0.05 ± 0.02
Prostate (g) 0.05 ± 0.02 0.04 ± 0.01 0.04 ± 0.02 0.05 ± 0.02 0.04 ± 0.02
Adrenals, paired (mg) 23 ± 6 24 ± 6 22 ± 8 25 ± 6 24 ± 7
Thyroid/parathyroida (mg) 9 ± 2 9 ± 3 8 ± 2 9 ± 2 8 ± 2
Pituitary (mg) 3 ± 2 3 ± 2 3 ± 2 3 ± 2 3 ± 2
F2 generation female pups
Rats evaluated, N 22 23 23 21 22
Liver (g) 2.88 ± 0.42 2.50 ± 0.52 2.81 ± 0.65 2.83 ± 0.39 2.68 ± 0.41
Kidneys, paired (g) 0.81 ± 0.09 0.73 ± 0.13 0.80 ± 0.17 0.79 ± 0.10 0.76 ± 0.09
Brain (g) 1.54 ± 0.05 1.47 ± 0.10** 1.54 ± 0.10 1.51 ± 0.07 1.50 ± 0.06
Spleen (g) 0.30 ± 0.04 0.26 ± 0.07* 0.32 ± 0.08 0.30 ± 0.05 0.29 ± 0.06
Thymus (g) 0.27 ± 0.04 0.25 ± 0.06 0.27 ± 0.09 0.29 ± 0.06 0.27 ± 0.06
Uterus, cervix, oviducts (g) 0.09 ± 0.03 0.08 ± 0.03 0.08 ± 0.04 0.10 ± 0.04 0.08 ± 0.03
Ovaries, paired (mg) 30 ± 6 26 ± 9 27 ± 12 29 ± 8 28 ± 7
Adrenals, paired (mg) 22 ± 4 23 ± 7 21 ± 6 21 ± 6 23 ± 8
Thyroid/parathyroida (mg) 10 ± 2 8 ± 2** 10 ± 2 10 ± 2 8 ± 3**

Pituitary (mg) 3 ± 1 2 ± 1 3 ± 1 3 ± 1 2 ± 1

* Statistically significantly different from control value, p < 0.05.
** Statistically significantly different from control value, p < 0.01.
a Fixed weight.

F.J. Murray et al. Reproductive Toxicology 84 (2019) 75–92

87



4. Discussion

This study is the first published two-generation reproductive toxi-
city study in animals of ingested Mo, administered as sodium mo-
lybdate dihydrate, performed according to current testing guidelines
(OECD TG 416) and under GLP conditions. Administration of up to
40 mg Mo/kg bw/day in the drinking water or diet produced no sig-
nificant reproductive toxicity in either generation. Parameters eval-
uated included mating and fertility indices, estrus cycle, ovarian pri-
mordial follicles, sperm count, motility and morphology, reproductive
and other organ weights and histopathology, gestation length, par-
turition, litter size, pup weights and postnatal survival and develop-
mental landmarks. No dose related significant adverse effects were
observed in any of these parameters.

Systemic toxicity was observed at the high dose (40 mg Mo/kg bw/
day), particularly among the males given the sodium molybdate dihy-
drate in the diet. In both generations, statistically significantly lower

body weights were observed consistently throughout the study among
the high dose males receiving the test material in the diet. At the time of
scheduled necropsy, the body weights of the P and F1 males receiving
40 mg Mo/kg bw/day in the diet were approximately 91% and 92%,
respectively, of the control body weights. Among the females, statisti-
cally significantly lower body weights, particularly during gestation
and lactation, were observed among P and F1 rats given the test ma-
terial in the diet, but the percent decrease in body weight gain was less
in females than in males. In comparison, administration of up to 40 mg
Mo/kg bw/day in the drinking water had no statistically significant
effect on body weight or body weight gain in either sex in either gen-
eration. The body weight results in the current study are consistent with
the statistically significant decreases in male and female body weights
in rats given 60 mg Mo/kg bw/day in the diet in an earlier guideline 90-
day repeated dose toxicity study by the current study authors [10]. In
the 90-day study, compared to controls, statistically significant de-
creases in body weight gain and in food conversion efficiency were

Fig. 3. Serum concentrations of molybdenum (μg/ml) and copper (μg/ml) among P and F1 generation male and female rats exposed to sodium molybdate dihydrate
in drinking water or diet (Serum was sampled the day before euthanasia in all cases).
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observed early during the treatment period.
The greater degree of systemic toxicity in males than females may

be explained by a gender-related difference in Mo absorption in the rat.
Administration of sodium molybdate dihydrate in the drinking water or
diet produced a dose-related increase in serum levels of Mo in males
and females of both generations. However, serum Mo concentrations
were generally higher in adult males than in adult females in both
generations (Fig. 3). For example, in the P generation, the average
serum Mo concentration was 6.2 and 8.6 times greater in males than
females when administered 40 mg Mo/kg bw/day in the drinking water
and diet, respectively. Similarly, in the F1 generation, the average
serum Mo level was 4.2 and 4.8 times greater in males than females
given 40 mg Mo/kg bw/day in drinking water and diet, respectively.

The most likely explanation for the gender-related difference in Mo
levels in serum, as well as in liver, kidney and urine, is reduced oral
absorption of Mo in females compared to males. Analysis of the 24-hour
urine samples revealed that, in adult female rats, only about 28–44% of
the administered dose was found in the urine compared to 68% in adult

male rats. The gender-related difference in serum Mo concentrations
was much smaller (1.1 to 1.2-fold greater in males than females) in a
90-day subchronic toxicity study when serum samples were collected
from male and female Sprague-Dawley rats after 12 weeks of exposure
to up to 60 mg Mo/kg bw/day in the diet, and the females were never
pregnant [10].

In both generations of pups, serum levels of Mo at the time of
weaning (PND 22) were also increased in a dose-related manner. In
contrast to adults, however, the serum Mo levels were comparable in
male and female pups in the same dose group. This finding suggests that
whatever factor(s) is responsible for the gender-related difference in
serum Mo levels in adults, it is not present at the time of weaning.

Increasing doses of sodium molybdate dihydrate in either water or
diet were associated with increases in Cu levels in serum, liver, kidneys
and urine among males and females. The Cu/Mo interaction, which was
observed in both adults and pups in both generations in the current
study, was noted previously in 90-day repeated dose toxicity and de-
velopmental toxicity studies by the current study authors, of orally

Table 10
24 h urine molybdenum concentrations (mg Mo per 24 h/kg bodyweight) and percentage of oral dose excreted in urine in.24 h

Dose Group (mg Mo/kg bw/day) Mean % of dose excreted in urine

0 5 (water) 17 (water) 40 (water) 40 (diet)

Molybdenum in urine, mg Mo/24 hours/kg bw (% of dose in 24-hour urine)
P Male

DS 106-110
0.07 3.17

(63.4)
13.35
(78.5)

19.84
(49.6)

32.24
(80.6)

68.4

P Female
PDD 26-37

0.08 1.48
(29.6)

4.72
(27.8)

11.29
(28.2)

10.55
(26.4)

28.0

F1 Male Pups
PND 49-51

0.12 4.30
(86.0)

13.71
(80.6)

36.64
(91.6)

31.54
(78.9)

84.2

F1 Female Pups
PND 50-52

0.10 4.17
(83.4)

11.07
(65.1)

25.01
(62.5)

25.98a

(64.9)
69.0

F1 Male
PND 145-147

0.05 2.84
(56.8)

13.91
(81.8)

27.99
(70.0)

24.91
(62.3)

67.7

F1 Female
PDD 25-28

0.23 2.47
(49.4)

7.82
(46)

17.40
(43.5)

14.51
(36.2)

43.8

DS = days after the first day of dosing for the P generation and days after birth for the F1 generation.
DL – Day of Lactation for P Generation.
PND = postnatal day covers postpartum and lactation.
PDD = postdelivery day for P and F1 dams.

a One outlier excluded from calculation.

Fig. 4. Terminal concentrations of molybdenum (μg/g dry weight) in liver and kidney of P generation male and female rats exposed to sodium molybdate dihydrate
in drinking water or diet.
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administered sodium molybdate dihydrate [9,10]. In the present study,
serum Cu levels increased up to 5-fold in males and less than 2-fold in
females exposed to 40 mg Mo/kg bw/day compared to controls. In the
90-day study, serum Cu levels among rats given 60 mg Mo/kg bw/day
in the diet increased 4-fold in males and 3.4-fold in females. Many es-
sential elements interact with other essential elements. Based on the
constant ratio of Cu/Mo across dose levels in males and females, it is
hypothesized that the interaction between Cu and Mo may neutralize
each other in order to prevent toxic effects due to either excess or de-
ficiency provided a sufficient supply of each of these essential elements
is maintained. The changes in Cu levels observed in the present studies
at doses less than 40 mg Mo/kg/day are considered to represent a
physiological adaptation, not a toxic response, since neither symptoms
of toxicity attributable to the test material nor signs of copper excess or
deficiency were observed at these doses.

The results of the present study do not confirm earlier reports of
reproductive toxicity effects on male and female rats administered Mo.
The results of the current study contrast with those of the Fungwe et al.
[11] study, in which female rats were exposed to sodium molybdate
dihydrate in drinking water containing 0, 5, 10, 50, or 100 mg Mo/L
from weaning at three weeks of age until mating around eleven weeks
of age, and through pregnancy until sacrifice on GD 21. Fungwe et al.
[11] reported increased resorptions and decreased fetal body weight
among the offspring of pregnant rats exposed to sodium molybdate
dihydrate in the drinking water at estimated doses ≥1.6 mg Mo/kg bw/
day. The magnitude of the reported decreases in fetal body weight were
significant, but not dose-related (i.e., 32% and 30% decreases at the
estimated doses of 8.3 and 16.7 mg Mo/kg bw/day, respectively). In
contrast, in the current study, there was no evidence of a decrease in
pup weight at birth or a reduction in the number of live pups per litter
at doses of up to 40 mg Mo/kg bw/day in the drinking water or in the
diet. Similarly, no effect on either resorptions or fetal body weight was
observed in a recent developmental toxicity study by the current study
authors in which pregnant rats were given sodium molybdate dihydrate
in the diet at doses up to 40 mg Mo/kg bw/day on GD 6–20 [9].

Fungwe et al. [11] also reported statistically significant prolonged
estrus cycles in rats exposed to Mo in the drinking water for six weeks at
estimated doses of 1.6, 8.3, and 16.7 mg Mo/kg bw/day. In contrast, in
the current study, no effect on the length of the estrus cycle or the
number of females with persistent estrus or persistent diestrus was

found at doses of up to 40 mg Mo/kg bw/day in the drinking water or
diet in either generation. Similarly, in a recent OECD guideline-com-
pliant, GLP 90-day repeated dose toxicity study by the current study
authors, no effect on the estrus cycle was found in rats given up to
60 mg Mo/kg bw/day in the diet [10].

The inability of the current study to confirm the effects reported by
Fungwe et al. [11] is concerning because that study has been used
historically as the critical study for risk assessments of Mo [2,6]. A
major deficiency of the Fungwe et al. [11] study is that the actual dose
levels are not identified. The publication only states the concentrations
of Mo added to the drinking water, and it does not report the dose levels
actually consumed in mg Mo/kg bw/day. In fact, it is not possible to
accurately calculate the dose levels since neither the water consump-
tion nor the body weights of the rats were reported. The publication
states that the Mo intake by the pregnant rats from water per week in
the 0, 5, 10, 50 and 100 mg Mo/L dose groups were “0, 0.82, 1.65, 7.85,
and 17.64 mg/L.” However, the intake units of “mg/L” is clearly in-
correct, so it is unclear whether these values relate to intake per rat, per
100 g, or per kg body weight. Vyskocil and Viau [6], in a review of the
Fungwe et al. [11] publication, made a variety of assumptions about
body weights and water consumptions in order to calculate dose levels
of 0, 0.9, 1.6, 8.3, and 16.7 mg Mo/ kg bw/day. Subsequently, and in
the absence of OECD test guideline compliant GLP studies until re-
cently, these assumed dose levels have been used extensively world-
wide by regulatory agencies in setting NOAEL and LOAEL values for
Mo.

In a separate publication, Fungwe et al. [30] reported hepatic
concentrations of Mo and Cu among pregnant female rats exposed to
the same drinking water concentrations under the same conditions as in
the Fungwe et al. reproductive toxicity study [11]. Table 11 compares
the liver concentrations of Mo and Cu in female Sprague-Dawley rats in
the Fungwe et al. study [30] with those observed in the current study
and two other recent guideline studies: prenatal developmental [9] and
90-day repeated dose toxicity [10] studies (i.e., “the guideline studies”).
The liver concentrations were determined at the termination of each of
the four studies, including the current study. In the case of the Fungwe
study [30] and the guideline developmental toxicity study [9], the liver
samples were collected on GD 21 and GD 20, respectively. In the cur-
rent study, the liver samples were collected after the lactation period. In
the 90-day study, the liver samples were collected at the termination of

Table 11
Comparison of molybdenum and copper concentrations in the liver of female rats in the 2-generation reproduction, developmental toxicity, 90-day repeated dose,
and Fungwe et al. (1989) studies.

Study Dose (mg Mo/kg bw/day)

2-Generation reproductive toxicity study, P generation 0 5
(water)

17
(water)

40
(water)

40
(diet)

2-Generation reproductive toxicity study, F1 gen. 0 5
(water)

17
(water)

40
(water)

40
(diet)

Developmental toxicity study [9] 0 3
(diet)

10
(diet)

20
(diet)

40
(diet)

90-Day repeated dose toxicity study [10] 0 5
(diet)

17
(diet)

__ 60
(diet)

Fungwe et al. (1989) study [30] 0 0.9
(water)

1.6
(water)

8.3
(water)

16.7
(water)

Molybdenum concentration in liver of female rats (μg/g dry)
2-Generation repro. study, P generation, mean ± SD 2.96 ± 0.04 3.18 ± 0.04 4.10 ± 0.16 6.48 ± 0.43 7.23 ± 0.75
2-Generation repro. study, F1 generation, mean ± SD 2.79 ± 0.06 3.26 ± 0.07 4.57 ± 0.27 7.84 ± 0.59 8.38 ± 0.56
Developmental toxicity study, mean ± SD [9] 2.47 ± 0.14 3.43 ± 0.80 6.14 ± 1.64 9.71 ± 2.20 17.8 ± 2.63
90-Day repeated dose study, mean ± SD [10] 2.46 ± 0.28 3.51 ± 0.45 4.92 ± 0.62 __ 13.0 ± 3.65
Fungwe et al. (1989) study,

mean ± SE [30]
2.38 ± 0.11 4.50 ± 0.21 5.59 ± 0.37 10.7 ± 0.16 13.2 ± 0.14

Copper concentration in liver of female rats (μg/g dry)
2-Generation repro. study, P generation, mean ± SD 14.0 ± 0.24 13.4 ± 0.28 14.0 ± 0.35 20.0 ± 5.0 20.4 ± 3.8
2-Generation repro. study, F1 generation, mean ± SD 12.2 ± 0.42 13.4 ± 0.22 13.9 ± 0.30 15.1 ± 0.83 17.2 ± 0.87
Developmental toxicity study, mean ± SD [9] 12.8 ± 0.68 13.0 ± 1.9 14.7 ± 1.5 17.0 ± 4.6 19.5 ± 3.5
90-Day repeated dose study, mean ± SD [10] 19.2 ± 2.1 23.8 ± 3.6 25.2 ± 5.1 __ 36.3 ± 7.0
Fungwe et al. (1989) study, mean ± SE [30] 101 ± 3.1 112 ± 5.4 108 ± 6.3 131 ± 9.5 159 ± 10.3
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the study in females that were never mated. A comparison of serum
concentrations of Mo and Cu between the Fungwe et al study and the
guideline studies is not possible because Fungwe et al. [30] did not
analyze serum for Mo or Cu.

The concentrations of Mo in the liver were comparable at similar
dose levels in the three guideline studies, as shown in Table 11. In
comparison, Fungwe et al. [30] reported a similar range of hepatic
concentrations of Mo as observed in the guideline studies, but at much
lower dose levels of Mo than in the guideline studies. For example, at
the presumed Lowest Observed Adverse Effect Level (LOAEL) of 1.6 mg
Mo/kg bw/day in the Fungwe study [11], the liver concentration of Mo
was similar to those observed at dose of 17 or 40 mg Mo/kg bw/day in
the guideline studies. This suggests that the actual dose levels ad-
ministered in the Fungwe study [11] were considerably greater than the
dose levels estimated by Vyskocil and Viau [6].

Of note, the Fungwe et al. [11] study used a semi-purified diet with
a low Mo content of only 25 ppb whereas the present study used a
standard commercial diet containing 1800 ppb of Mo. It is noteworthy
that, although Fungwe [30] gave a diet deficient in Mo, the liver con-
centration of Mo in the control group in the Fungwe study was similar
to that observed in the control groups of the guideline studies. Since the
control group in the Fungwe study was given a diet deficient in Mo, it is
unclear why the Mo concentration in the liver of the control group was
not lower in the Fungwe study than in the guideline studies.

The Cu concentration was lower in the semi-purified diet (6.3 ppm)
used by Fungwe et al. [11] compared to the commercial diet (ap-
proximately 12 ppm) used in the current study. A minimum dietary Cu
concentration of 8 ppm is recommended for pregnant rats [31]. Based
on this difference in diets, it has been hypothesized that the low Cu
content of the semi-purified diet used by Fungwe et al. [11], together
with deficiencies of other constituents or nutrients of such a diet, may
have contributed to the observed toxicity in the Fungwe et al. [11]
study. However, an evaluation of the Cu levels observed in tissue in the
various studies does not support this hypothesis, as discussed below.

The Cu concentrations in the liver of the females at termination in
the four studies are presented in Table 11. Importantly, the Cu con-
centrations in the liver were higher at all dose levels in the Fungwe
study [30] than at any dose level in the guideline studies. Notably, the
Cu concentration in the liver of the control group of the Fungwe study
was nearly 10-fold higher than observed in liver of the control groups in
the guideline studies. This observation is also concerning since the
controls in the Fungwe study were reportedly given a lower Cu diet
than were the control groups in the guideline studies. If Cu deficiency
was responsible for the effects reported by Fungwe et al. [11], lower Cu
liver concentrations would be expected in the Fungwe et al. [30] study
compared to those observed in the guideline studies. The data show just
the opposite. Therefore, it is unlikely that the difference in results is
related to Cu deficiency since the liver Cu concentrations were actually
higher in the Fungwe study than in any of the guideline studies. Al-
though Fungwe et al. [11,30] did not measure Cu in serum, the
guideline studies have shown that the concentration of Cu in liver
correlates with the Cu concentration in serum and other tissues.

Notably, the Cu concentration in the liver increased at ascending
dose levels of Mo in all four studies (Table 11). In the Fungwe et al.
elemental analyses [30], the Cu concentration in the liver increased
57% across the dose range of Mo studied. Similarly, in the guideline
developmental toxicity study, the liver Cu concentration increased 52%
across the dose range of Mo. In the current study, 46% and 41% in-
creases in hepatic Cu levels were observed across the dose range of Mo
in both the P and F1 generations. And finally, in the 90-day repeated
dose toxicity study (the study with the highest dose of 60 mg Mo/kg
bw/day), the Cu concentration in the liver increased 89% across the
dose range of Mo.

Another major deficiency of the Fungwe et al. study [11] is the
composition of the diet. The semi-synthetic diet used by Fungwe et al.
was the American Institute of Nutrition rodent diet AIN-76 A. Due to

numerous nutritional and technical problems encountered with AIN-
76 A, this diet was revised in 1993 by the American Institute of Nutri-
tion [31,32]. For example, AIN-76 A was found to be deficient in the
sulfur-containing amino acids because casein, which is low in sulfur
amino acids, was the sole source of protein. Animal studies have shown
that the balance of a sulfur amino acid, methionine, relative to other
amino acids in the maternal diet is critical, as fetal growth is not only
retarded by diets that are deficient but also by those containing excess
[33]. The replacement rodent diet, AIN-93 G, was developed for
growth, pregnancy and lactation [31,32]. Major differences in the new
formulation of AIN-93 G compared with A1N-76 A include: L-cystine
was substituted for DL-methionine as the amino acid supplement for
casein; the amount of phosphorus was reduced to help eliminate the
problem of kidney calcification in female rats; manganese concentra-
tion was lowered to one-fifth the amount in the old diet; the amounts of
vitamin E, vitamin K and vitamin B-12 were increased; and mo-
lybdenum, silicon, fluoride, nickel, boron, lithium and vanadium were
added to the mineral mix [31]. Thus, the Fungwe et al. [11] study was
conducted using a diet that is no longer considered appropriate for
studying reproduction and development.

The Fungwe et al. [11] study has many additional significant lim-
itations. First, the group size (12–14 pregnant rats/dose group) was
inadequate to meet current guidelines. Second, it is not clear whether
the fetus or litter was used as the statistical unit; the correct statistical
unit is the litter. Third, the source and purity of the test material was
not provided. Fourth, the drinking water solutions were not analyzed
for Mo. Fifth, food and water consumptions were not measured in
pregnant animals; food and water consumption from small groups of
non-pregnant animals (n = 6) were used as surrogates for pregnant
animals. Sixth, the evaluation of the fetuses was unconventional (no
soft-tissue or skeletal exam). Seventh, the incidence of resorptions was
unusually low in the control group, and no historical control data was
provided. Eighth, the number of animals evaluated for estrus cycles was
small (n = 6).

The results of the current study are also inconsistent with those of
Pandey and Singh [12], who reported adverse effects on sperm count,
motility and morphology in Druckery rats exposed to sodium mo-
lybdate by gavage at dose levels of 12 and 20 mg Mo/kg bw/day for five
days per week for a 60-day period. In contrast, no effect on sperm
count, motility, morphology, fertility, reproductive organ weight or
histopathology was observed in the current study at doses up to 40 mg
Mo/kg bw/day for a longer duration. Similarly, no adverse effects on
sperm counts, motility or morphology were observed in a recent 90-day
study of rats given up to 60 mg Mo/kg bw/day in the diet [10]. Possible
factors contributing to the discrepancy in findings between the two
guideline studies and the Pandey and Singh [12] study include the
difference in group size (24 vs. 10 males/group), the different strains of
rats (Sprague-Dawley vs. Druckery), and the different routes of ex-
posure (drinking water and diet vs. gavage), although no significant
difference in toxicity was observed between diet and gavage adminis-
tration in a 28-day range-finder study for the 90-day study of sodium
molybdate dihydrate [10].

The NOAEL for reproductive toxicity of 40 mg Mo/kg bw/day in the
current two-generation reproductive toxicity study is approximately
20,000–40,000 times higher than the range of average human dietary
intake of 0.001 to 0.002 mg Mo/kg bw/day [4]. The typical human
serum concentration of Mo is less than 1 ng/ml [4,34,35]. In compar-
ison, at 40 mg Mo/kg bw/day, the serum level of Mo in the P male rats
is at least 15,000-fold (drinking water) and 19,000-fold (diet) greater
than the typical serum Mo level in humans and in the P female rats, at
least 2,400-fold (drinking water) and 2,200-fold (diet) greater than the
typical serum Mo level in humans.

5. Conclusion

Administration of sodium molybdate dihydrate in the drinking
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water and diet to male and female rats at doses up to 40 mg Mo/kg bw/
day through two generations did not result in any adverse effects on
reproductive function or development as indicated by no significant
dose-related effect on estrus cycles, sperm parameters, mating, fertility,
gestation, litter size, pup survival, growth or postnatal development
across generations. Systemic toxicity, evident by statistically sig-
nificantly lower body weight, food consumption (males only) and water
consumption, was observed at 40 mg Mo/kg bw/day among males and
females given the test material in the diet. Higher serum levels of Mo
were observed in males than females following administration of so-
dium molybdate dihydrate, and based on the 24 h urine concentrations,
this appeared to be primarily due to reduced absorption of mo-
lybdenum in adult females compared with males. The NOAELs are
17 mg Mo/kg bw/day for systemic toxicity and 40 mg Mo/kg bw/day
(the highest dose tested) for reproductive toxicity in this study.
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a  b  s  t  r  a  c  t

Molybdenum  is an essential  nutrient  for humans  and  animals  and is  a constituent  of  several  important
oxidase  enzymes.  It  is normally  absorbed  from  the diet  and to a lesser  extent  from  drinking  water  and
the  typical  human  intake  is around  2 �g/kg bodyweight  per day.  No  developmental  toxicity  studies  to
contemporary  standards  have  been  published  and  regulatory  decisions  have  been  based  primarily  on
older studies  where  the  nature  of  the  test  material,  or the  actual  dose  levels  consumed  is uncertain.

In the  current  study  the  developmental  toxicity  of  sodium  molybdate  dihydrate  as a  representative
of  a  broad  class  of soluble  molybdenum(VI)  compounds,  was  given  in  the  diet  to  Sprague  Dawley  rats
olybdate
iet
evelopmental
oxicity
etus

in  accordance  with  OECD  Test  Guideline  414.  Dose  levels  of 0, 3, 10,  20 and  40  mg  Mo/kg  bw/day  were
administered  from  GD6  to  GD20.  No  adverse  effects  were  observed  at any  dose  level  on  the  dams,  or  on
embryofetal  survival,  fetal  bodyweight,  or development,  with  no increase  in  malformations  or  variations.
Significant  increases  in  serum  and  tissue  copper  levels  were  observed  but  no  toxicity  related  to  these  was
observed.  The  NOAEL  observed  in this  study  was  40  mg  Mo/kg  bw/day,  the  highest  dose  tested.

ublis
opper
ats

© 2014  The  Authors.  P

. Introduction

Molybdenum (Mo) is an essential nutrient for humans, as well as
or animals and plants [1]. In humans and other mammals, molyb-
enum is a key component of several important enzymes, including
ldehyde oxidase, sulfite oxidase, and xanthine oxidase [2]. Human
xposure to molybdenum may  occur via the diet, drinking water, or
nhalation from occupational exposure from mining operations and
arious industrial uses. The USA National Research Council (NRC)
as published a Recommended Dietary Allowance (RDA) of molyb-
enum for adult men  and women of 45 �g/day. The average dietary

ntake of molybdenum by adult men  and women is stated to be 109
nd 76 �g/day, respectively, and a Tolerable Upper Intake Level (UL)
s set at 2 mg/day [1]. In a review of intakes in the USA and Europe,

n average adult human intake of molybdenum of about 2 �g/kg
odyweight per day has been reported [3], corresponding to about
40 �g/day for a 70 kg person.

∗ Corresponding author. Tel.: +44 07812 414014.
E-mail addresses: jmurray2@sbcglobal.net (F. Jay Murray), rwt@rti.org (R.W. Tyl),

sullivan@mistral.co.uk (F.M. Sullivan), Asheesh.Tiwary@chevron.com (A.K. Tiwary),
seimoa@gmail.com, sandracarey@imoa.info (S. Carey).

ttp://dx.doi.org/10.1016/j.reprotox.2014.09.001
890-6238/© 2014 The Authors. Published by Elsevier Inc. This is an open access article un
hed  by  Elsevier  Inc.  This  is an  open  access  article  under  the  CC  BY-NC-ND
license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).

In humans, the toxicity of molybdenum compounds has been
observed to be relatively low. In general, soluble molybdenum(VI)
compounds (e.g., sodium molybdate dihydrate) are more toxic
than insoluble molybdenum compounds [4]. Dietary intake of high
levels of molybdenum can alter copper metabolism in humans,
resulting in an increase in copper excretion and elevated levels of
bound plasma copper [5]. The symptoms of molybdenum toxicity
in animals are similar to those of copper deficiency, and copper
supplementation is effectively used to reverse molybdenum toxic-
ity (and vice versa).

Published toxicity studies in rats have suggested that oral
administration of sodium molybdate dihydrate at daily dose lev-
els of 30 and 50 mg/kg bw/day of sodium molybdate can induce
testicular damage [6] and, at drinking water concentrations of
10 mg  Mo/L or greater, interferes with oestrus cycles [7]. The actual
dose levels (mg  Mo/kg/day) used by Fungwe et al. [7] study are
unclear because the authors reported only drinking water concen-
trations (0, 5, 10, 50 and 100 mg Mo/L) without data on maternal
body weights and drinking water consumption; however, by mak-

ing assumptions, Vyskocil and Viau [4] estimated the dose levels
in the Fungwe et al. [7] study were approximately 0, 0.9, 1.6, 8.3
and 16.7 mg  Mo/kg/day, respectively. These estimates, while ten-
uous, will be used throughout this article. Importantly, no effect

der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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n semen quality, oestrus cycles or the histopathology of male or
emale reproductive organs was observed in a recent 90-day, OECD
est Guideline 408 compliant, toxicity study in rats fed diets con-
aining sodium molybdate dihydrate at higher dose levels up to
0 mg  Mo/kg bw/day [8].

A review of the literature revealed limited studies of the poten-
ial developmental toxicity of molybdenum compounds. Fungwe
t al. [7] reported increased resorptions and decreased fetal body
eight among the offspring of pregnant Sprague Dawley rats given

pproximately 1.6 mg  Mo/kg bw/day as sodium molybdate dihy-
rate in the drinking water from postnatal day 21 (PND 21) through
evelopment and mating to gestation day 21 (GD 21). External
xamination of the fetuses did not reveal any significant increase in
he incidence of congenital abnormalities. Histopathological find-
ngs of fetuses of dams given approximately 1.6 mg  Mo/kg bw/day
r greater were reported as “fetuses appeared to be at an earlier
tage of embryonic development,” i.e., a finding consistent with
educed fetal body weight. An important criticism of the study
owever, is that it is not possible to determine the exact dose

evels of molybdenum consumed by the pregnant dams as no data
n water consumption were reported. This is further reviewed in
he Section 4.

In another developmental toxicity study, pregnant Wistar rats
ere given 0, 10, 20, or 40 mg/kg bw/day of a substance described

s “molybdenum acid ammonium salts” by gavage on GD 7–16, but
he specific chemical identity, purity or source of the test mate-
ial was not provided [9]. Significant decreases in the percentage
f live fetuses per litter, fetal bodyweight, and statistically signifi-
ant increases in the incidences of external, visceral and skeletal
alformations were reported at 40 mg/kg bw/day. However the

tudy is very poorly reported, with obvious errors. For example,
t is stated that 75 pregnant rats were randomly divided into 5
roups of 15 rats with a control and 4 treatment groups. In the con-
rol group, the mean number of implanted embryos is reported as
4.11 ± 2.34, yet the total live and dead fetuses are reported as 103
nd 7 respectively, with a 93.6% rate of live fetuses, which is clearly
ncorrect since a total of over 200 implants would be expected. Sim-
lar numbers are reported in the other treated groups. It is therefore
mpossible to assess the results of this study.

Given the uncertainties of the developmental toxicity studies in
he literature, the objective of the current study was  to assess the
otential developmental toxicity of sodium molybdate dihydrate
hen given in the diet to Sprague Dawley rats in a GLP-compliant

uideline study. This study was conducted at RTI International,
SA in accordance with OECD Test Guideline 414 [10]. Sodium
olybdate dihydrate was selected as a source of the molybdate

on [MoO4]2− that would be representative of the broader class of
oluble molybdenum(VI) compounds, since at physiological pH in
iological systems, dissolved molybdenum(VI) compounds exist in
he form of molybdate ion.

. Materials and methods

.1. Test article and diet analysis

Sodium molybdate dihydrate (Na2MoO4·2H2O; SMD), white
rystals, with a purity of 99.9% was supplied by Climax Molybde-
um, Phoenix, AZ, USA. For administration to the animals in the
iet, the SMD  was formulated in Certified Purina Rodent Chow 5002
Purina Mills, Inc., Richmond, IN, USA) at RTI International at various
oncentrations using GLP-compliant procedures and equipment.

nalyses of test chemical in the dosed feed formulations were con-
ucted by Justin Zyskowski, DCPAH, at Michigan State University,
ansing, MI,  USA. Homogeneity of the dosed feed formulations was
valuated at the lowest and highest proposed dietary concentra-
ions.
oxicology 49 (2014) 202–208 203

2.2. Animals and treatment

One hundred and twenty five mated Sprague Dawley rats,
(nomenclature Crl:CD(SD)), were obtained from Charles River Lab-
oratories, Raleigh, NC, at 8–10 weeks of age upon arrival on
gestational day (GD) 0 or 1. Date of detecting a positive vaginal
smear at the vendor was  designated GD 0. All animals were used
in compliance with the NRC Guide for the use of animals [11]. The
test animals were divided into 5 groups of 25 by stratified ran-
domization by body weight on GD 3, to provide uniform mean
body weights across dose groups (±20%). They were housed in the
RTI Animal Research Facility (ARF) in non-barrier rooms in solid-
bottom, polycarbonate caging, singly housed during gestation to
GD 20, with room temperature 72 ± 3 ◦F (∼22 ± 2 ◦C); RH 50 ± 20%;
light cycle 12-h light:12-h dark; and 10–15 air changes per hour.
The Purina diet and City of Durham tap water were available ad
libitum. The drinking water was analyzed monthly by the City of
Durham, NC.

2.3. Elemental analysis of serum, placentae, livers and kidneys

At the termination of the study, blood and other tissue sam-
ples were taken from 10 rats per group as described in Section
2.6.1 and analyzed for molybdenum, copper, zinc, manganese, iron,
cobalt and selenium. Collected samples were frozen in liquid nitro-
gen and shipped on dry ice to the analytical laboratory for analysis
at Michigan State University (East Lansing, MI) using a validated
inductively coupled plasma mass spectrometry (ICP-MS; Agilent
7500ce) method. The same laboratory and instrument was  also
used to analyze the feed samples.

2.4. Study design

2.4.1. Treatment groups
Timed-mated females were assigned to treatment groups by

stratified randomization by body weight as described above. This
study was  conducted with 4 treatment groups and a vehicle control
group, each comprising 25 timed-mated females.

Concentrations of sodium molybdate dihydrate (SMD) in the
diet in parts per million (ppm; mg/kg feed) were prepared, based on
measured intakes from a range-finding study [12], to provide target
molybdenum intakes of 0, 3, 10, 20 and 40 mg  Mo/kg bw/day. The
corresponding sodium molybdate dihydrate concentrations in the
diet were 0, 100, 338, 675 and 1350 ppm, respectively. On GD 0 or
1 (day of arrival at RTI) to GD 5, dams received the control feed ad
libitum. From GD 6 through GD 20, the dosed feed was  presented
to the dams in feed jars, available ad libitum 7 days/week.

2.5. Maternal observations

Clinical observations (out of cage) were conducted and recorded
at least once daily. Clinical observation records included the time
the clinical signs were observed and the severity and duration of
the signs. Daily morbidity/mortality checks were done twice per
day, at least 6 h apart, beginning the day after receipt. Individual
body weights and food consumption were measured on GD 3, 6, 9,
12, 15, 18, and 20, at approximately the same time in the morning
each day.

2.6. Scheduled necropsy

2.6.1. Maternal

On GD 20 final body weights in grams were taken and all dams

were euthanized by CO2 asphyxiation. Serum from 10 arbitrarily
selected females per group, collected via cardiac puncture, liv-
ers and kidneys (2 per female) and placentae from the same 10
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emales/group were frozen in liquid nitrogen and stored at −80 ◦C
ntil shipped to the analytical laboratory, at Michigan State Uni-
ersity, and analyzed for molybdenum, manganese, iron, cobalt,
opper, zinc and selenium concentrations.

Uterus, liver and kidney weights were recorded, ovarian corpora
utea counts performed, and maternal gross lesions were retained
n 10% formalin. Histopathological evaluation of livers and kid-
eys from the remaining 15 pregnant control females and from
5 pregnant high dose females were performed.

.6.2. Embryofetal evaluation
Uterine implantation sites were classified as live fetus, dead

etus, early resorption or late resorption. Live fetuses were diss-
cted from the uterus after maternal termination on GD 20 and
mmediately placed on a moist paper towel over a tray of ice, a pro-
edure that induces anesthesia and subsequent death by lowering
he core body temperature below 25 ◦C [13,14]. All live fetuses were
eighed and sexed and subjected to external examination. Half of

he fetuses were then evaluated by fresh visceral examination after
emoval and fixation of the heads in Bouin’s fluid, and all fetuses,
ntact and decapitated, were stained in Alizarin Red S (for bone)
nd Alcian Blue (for cartilage) [15]. The intact fetal skeletons (50%)
ere then evaluated.

.7. Statistical analyses

All RTI-generated data were collected on the validated RTI
nstem ProvantisTM System, and all statistical analyses were per-
ormed using ProvantisTM software. For all statistical tests, P < 0.05
as used as the criterion for significance and the dam or lit-

er was used as the statistical unit as appropriate. Quantitative
ontinuous data (e.g., maternal body weights and weight gains,
eed consumption in g/day and g/kg body weight/day) were sub-
ected to the ProvantisTM generalized ANOVA/ANCOVA test. This
ecision tree includes analysis of variance (ANOVA) and covari-
nce (ANCOVA), nonparametric analysis of variance, pairwise tests
16,17] for parametric and nonparametric data, and Levene’s test
18] for homogeneity of variance. For each variable analyzed, where
here was evidence of differences between groups, the methodol-
gy also identified those groups, which differed from the control
roup for these variables.

The uterine weight and uterine implant data were subjected to
he Kruskal–Wallis nonparametric analysis of variance, the default
echnique in ProvantisTM [19,20]. When there was evidence of a sig-
ificant group effect, pairwise comparisons of each treated group
ith the control group were performed using Dunnett’s test on the

anks. The fetal weights and sex ratios were subjected to a 1-way
ixed ANOVA, the default technique in ProvantisTM. When there
as evidence of a significant group effect, pairwise comparisons of

ach treated group with the control group were performed using
unnett’s test on group least square means.

Statistical analyses of the Michigan State University analytical
ata on blood and tissue minerals were performed using Students
-test, 2 tailed, heteroskedastic compared with corresponding con-
rols, and P < 0.01 was used as the criterion for significance.

. Results

.1. Chemical analyses of feed

Analyses indicated that the high and low dose formulations
ere stable for at least 28 days at room temperature and that the

ietary dose formulations of sodium molybdate dihydrate (SMD) in
he feed at 0, 100, 338, 675, and 1350 ppm (parts per million) were
ccurate; all dietary samples were well within ±10% of the tar-
et concentrations of molybdenum, and were homogeneous. The
oxicology 49 (2014) 202–208

concentrations of SMD  added to the diet of 0, 100, 338, 675, and
1350 ppm provided target molybdenum concentrations of 0, 40,
134, 268, and 536 ppm. The analyses of molybdenum in the feed
samples gave actual concentrations of molybdenum of 1.75–1.80,
39.7–40.8, 134–139, 264–268, and 540–542 ppm for the 0, 40, 134,
268, and 536 ppm feeds, respectively.

3.2. Maternal results

Of the 125 female rats in the study, only one, in the
20 mg  Mo/kg bw/day dose group, was not pregnant. None of the
females died during the study, and none of the pregnant females
aborted or had complete resorptions at scheduled necropsy. All 25
pregnant females at 0, 3, 10, and 40 mg  Mo/kg bw/day and all 24
pregnant females at 20 mg  Mo/kg bw/day had live litters at sched-
uled termination.

Mean maternal body weights during gestation were equivalent
across all groups on GD 3, 6, 9, 12, 15, 18, and 20, with no sig-
nificant differences in bodyweights or bodyweight gains during
treatment. The mean (±SEM) bodyweights of the groups at start
of treatment on GD 6 ranged from 250 ± 2.53 g to 254 ± 2.61 g, and
on GD 20 ranged from 367 ± 4.75 g to 377 ± 4.65 g with no dose
related trend. The mean maternal feed consumption values in g/day
and g/kg bw/day during gestation were also equivalent across all
groups for all gestational intervals. The mean (±SEM) daily food
intakes between GD 6 and GD 20 in the control, 3, 10, 20 and
40 mg  Mo/kg bw/day groups were 21.2 ± 0.5, 22.0 ± 0.6, 22.7 ± 0.6,
22.8 ± 0.8 and 21.0 ± 0.6 g/day, respectively.

The actual mean ± SEM molybdenum intake during GD 6–20
in the nominal target dose level groups of 3, 10, 20, and
40 mg  Mo/kg bw/day was 2.8 ± 0.07; 9.8 ± 0.24; 20.0 ± 0.68; and
37.5 ± 1.0 mg  Mo/kg bw/day, respectively. The molybdenum con-
tent of the control diet was 1.8 mg  Mo/kg diet, and the drinking
water contained 0.2 �g Mo/L, giving an additional intake of
0.13 mg  Mo/kg bw/day in all groups, including controls, and was
not included in the above intake values.

There were no treatment- or dose-related maternal clinical signs
in any female in any group. At scheduled necropsy on GD 20, there
were no differences across groups for mean terminal body weight,
gravid uterine weight, net body weight (terminal body weight
minus gravid uterine weight), or for corrected mean body weight
change from GD 3 to GD 20. Maternal terminal body weights, and
absolute and relative (to terminal body weight) maternal liver and
paired kidney weights were all statistically and biologically equiv-
alent across all groups.

At terminal necropsy, all maternal kidneys were subjected to
gross pathological examination from all females on study; one
female at 40 mg  Mo/kg bw/day exhibited kidney discoloration, pale,
bilateral, misshapen kidneys, bilateral, and dilation, bilateral, of the
renal pelvis, and one female at 40 mg  Mo/kg bw/day exhibited right
renal pelvis dilation (they both had live litters). All maternal livers
were also subjected to gross pathological evaluation, with no visible
(gross) lesions observed.

Histopathological evaluation of maternal livers and kidneys of
the 15 (of 25) dams per group not used for elemental analyses, indi-
cated no treatment- or dose-related incidences or severities of any
histopathological findings in the top dose group animals compared
with the controls.

3.3. Embryofetal results

The maternal ovarian and uterine implantation data, fetal num-

bers and bodyweights are shown in Table 1 and indicated no
treatment- or dose-related differences across groups for the num-
bers of ovarian corpora lutea/female, the numbers of uterine
implantations/female, for pre- or post-implantation loss, litter size
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Table  1
Summary of uterine implantation data (GD20) from rats exposed to dietary sodium molybdate dihydrate (SMD) on days 6–20 of gestation (GD 6–20).

Dose group: SMD  ppm in diet (mg  Mo/kg bw/day) 0 100 338 675 1350
0  3 10 20 40

Number of females with live fetuses at scheduled termination 25 25 25 24 25
Total  number of corpora lutea 360 364 354 345 364
Number of corpora lutea per female Mean 14.4 14.6 14.2 14.4 14.6

SEM 0.5 0.6 0.4 0.4 0.5
Total  number of implantations 317 322 327 319 313
Number of implantations per female Mean 12.7 12.9 13.1 13.3 12.5

SEM 0.5 0.3 0.3 0.4 0.4
Total  number of pre-implantation losses 43 42 27 26 51
Mean  % per group 11.9 11.5 7.6 7.5 14.0
Total  number of post-implantation losses 9 10 13 14 6
Mean  % per group 2.8 3.1 4.0 4.4 1.9
Number of live fetuses per female Mean 12.3 12.5 12.6 12.7 12.3

SEM 0.5 0.3 0.3 0.4 0.4
Number of live fetuses as % of implantations % 97.2 96.9 96.0 95.6 98.1
Total  number of live fetuses 308 312 314 305 307a

Number of males 152 141 162 155 149
Number of females 156 171 152 150 157

Fetal weight (sexes combined) (g) Mean 4.02 4.04 4.02 4.02 4.04
SEM 0.06 0.05 0.04 0.07 0.07

Fetal  weight (males) (g) Mean 4.13 4.16 4.12 4.13 4.14
SEM 0.06 0.06 0.05 0.07 0.06

Fetal  weight (females) (g) Mean 3.90 3.95 3.91 3.91 3.95

a
i

g
a
m
f
(

i
w

T
O

SEM 

a One fetus inadvertently not sexed.

nd fetal bodyweight. No female in any group had total litter loss,
.e., completely resorbed litter.

The mean numbers of live fetuses/female were similar in all
roups with no statistically or biologically significant differences
mong groups. There were no differences among groups for %
ale fetuses/dam, for mean litter weights/dam, or for individual

etal body weights, with sexes combined or separately, by sex/dam
Table 1).
A summary of fetal defects is presented in Table 2, and the
ndividual malformations observed are shown in Table 3. There

ere no statistically significant dose-related increases in fetal

able 2
ccurrence of external, visceral and skeletal malformations and variations in the fetuses 

Dose group (mg  Mo/kg bw/day) 0 3 

Total number of fetuses examined 308 312
Total  number of litters examined 25 25
External defects

Number of fetuses examineda 307 312
Number showing malformations 0 1
Number of litters affected 0 1
Number showing variations 0 0
Number of litters affected 0 0

Fresh  visceral body-only defects
Number of fetuses examined 150 151
Number showing malformations 0 0
Number of litters affected 0 0
Number showing variations 7 4
Number of litters affected 5 3

Bouin’s head defects
Number of fetuses examined 150 151
Number showing malformations 0 0
Number of litters affected 0 0
Number showing variations 0 0
Number of litters affected 0 0

Skeletal defects
Number of fetuses examined 158 161
Number showing malformations 1 1
Number of litters affected 1 1
Number showing variations 54 69
Number of litters affected 18 21

a In dose groups 0, 10 and 20 mg  Mo/kg bw/day, 1, 1, and 2 fetuses, respectively were n
0.06 0.05 0.04 0.06 0.08

malformations or variations (Table 2). There was  1 externally mal-
formed fetus each at 3 and 40 mg  Mo/kg bw/day; there were 2
fetuses (from 2 litters) at 10 mg  Mo/kg bw/day, and 6 fetuses (from
3 litters) at 20 mg  Mo/kg bw/day with head malformations, and 1,
1, 4, 2 and 1 fetuses (in 1, 1, 4, 2 and 1 litters) with skeletal mal-
formations at 0, 3, 10, 20, and 40 mg  Mo/kg bw/day, respectively.
No treatment related increase in fetal visceral or skeletal variations
was observed. The large numbers of fetuses with skeletal varia-

tions in all groups was anticipated from the historical control rat
data from previous studies in this laboratory in this rat strain. Nasal
sinus, bilateral, enlarged, classified as a head malformation, was

of rats exposed to sodium molybdate dihydrate.

10 20 40

 314 305 307
 25 24 25

 313 303 307
 0 0 1
 0 0 1
 0 0 0
 0 0 0

 151 152 152
 0 0 0
 0 0 0
 11 2 5
 8 2 4

 151 152 152
 2 6 0
 2 3 0
 0 2 1
 0 1 1

 163 153 155
 4 2 1
 4 2 1

 69 65 64
 22 19 22

ot examined externally but did have visceral or skeletal examination.
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Table  3
Individual incidences of fetal malformations by dose group, dam and fetus of rats exposed to sodium molybdate dihydrate.

Dose group (mg  Mo/kg bw/day) Dam and fetus numbers Findings

0 Dam 18, F 7 Short left rib and cartilage agenesis
3 Dam 29, F 12 Umbilical hernia

Dam 36, F 3 Thoracic vertebral centrum, bipartite ossification and bipartite cartilage
10 Dam 51, F 10 Dilated nasal sinus

Dam 60, F 12 Dilated nasal sinus
Dam 63, F 8 Thoracic vertebral centrum, bipartite ossification and bipartite cartilage
Dam 67, F 3 Thoracic vertebral centrum, bipartite ossification and bipartite cartilage
Dam 68, F 1 Thoracic vertebral centrum, bipartite ossification and bipartite cartilage
Dam 64, F 11 Rib 13, right, cartilage agenesis

20 Dam 78, F 1, F 4, F 5 Dilated nasal sinus
Dam 85, F 8, F 10 Dilated nasal sinus
Dam 100, F 10 Dilated nasal sinus
Dam 79, F 5 Thoracic vertebral centrum, bipartite ossification and bipartite cartilage
Dam 99, F 9 Rib 13, right, cartilage agenesis

40  Dam 125, F 7 Tail short and curly; rib 7 branched; rib 11 cartilage branched, and thoracic
vertebral centrum, bipartite ossification and bipartite cartilage

Table 4
Summary of blood serum and tissue levels of elements, which showed significant dose related changes at terminal sacrifice of 10 dams per group.

Dose: SMD  ppm in diet (mg  Mo/kg bw/day) 0 100 338 675 1350
0  3 10 20 40

Blood serum levels
Molybdenum Mean (�g/ml) 0.024 0.68a 2.43a 4.87a 10.04a

SD 0.003 0.42 0.86 0.98 2.20
Copper Mean (�g/ml) 2.02 2.09 2.50a 3.07a 3.98a

SD 0.22 0.34 0.40 0.81 1.12
Placental levels

Molybdenum Mean (�g/g dry) 0.75 3.40 15.74a 26.35a 54.51a

SD 1.53 4.02 10.2 9.12 18.06
Copper Mean (�g/g dry) 21.3 19.1 29.2 34.2a 50.7a

SD 2.71 5.34 11.8 11.3 21.9
Kidney levels

Molybdenum Mean (�g/g dry) 1.51 5.71a 23.0a 38.0a 87.1a

SD 0.10 2.11 9.64 14.7 15.6
Copper Mean (�g/g dry) 42.3 44.1 52.6 63.1 118.2a

SD 16.1 19.1 25.4 31.5 33.3
Liver  levels

Molybdenum Mean (�g/g dry) 2.47 3.43a 6.14a 9.71a 17.8a

SD 0.14 0.80 1.64 2.20 2.63
Copper Mean (�g/g dry) 12.8 13.0 14.7a 17.0 19.5a

SD 0.68 1.94 1.53 4.62 3.46

a Significant difference from controls (P < 0.01).

Table 5
Comparison of molybdenum concentrations in placenta and liver reported by Fungwe et al. [22], with current study results.

Fungwe et al. [22]

Dose: mg Mo/L drinking water 0 5 10 50 100
Suggested dose (mg  Mo/kg bw/day)a 0 0.9 1.6 8.3 16.7

Placental levels
Molybdenum Mean (�g/g dry) 0.60 1.90 4.32 28.15 45.32

SE  1.9 0.29 0.45 8.40 9.30
Liver  levels

Molybdenum Mean (�g/g dry) 2.38 4.50 5.59 10.66 13.15
SE  0.11 0.21 0.37 0.16 0.14

Current study Murray et al. (2014)

Dose: mg Mo/kg bw/day 0 3 10 20 40

Placental levels
Molybdenum Mean (�g/g dry) 0.75 3.40 15.74 26.35 54.51

SD  1.53 4.02 10.20 9.12 18.06
Liver  levels

Molybdenum Mean (�g/g dry) 2.47 3.43 6.14 9.71 17.83
SD  0.14 0.80 1.64 2.20 2.63

a Suggested dose levels on bodyweight basis by Vyskocil and Viau [4] (see Section 4).
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bserved in 2 fetuses (from different litters) at 10 mg  Mo/kg bw/day
nd in 6 fetuses (from 3 litters) at 20 mg  Mo/kg bw/day; there were
o fetuses with head malformations at 0, 3, or 40 mg  Mo/kg bw/day.
etal skeletal defects were observed in regions of the sternebrae,
ibs, thoracic vertebrae and lumbar vertebrae, with no treatment-
r dose-related pattern of incidences or severities.

There were clearly no dose-related incidences of fetal malfor-
ations in any group. Dilated nasal sinus as described above is an

ncommon fetal finding, and it was not considered treatment- or
ose-related in this study.

.4. Chemical analyses of serum and tissues

Analysis of the blood serum, placentae, liver and kidneys for
olybdenum and other elements were performed on 10 dams per

roup selected at scheduled necropsy. Of the elements measured
i.e., molybdenum, copper, manganese, iron, cobalt, zinc and sele-
ium), only molybdenum and copper showed clear dose-related

ncreases in levels. A summary of these results for molybdenum and
opper is presented in Table 4. Dose-related increased copper lev-
ls in serum, kidneys, livers and placentae were variously observed
cross all the doses, with statistically significant increases in all at
he highest dose.

. Discussion and conclusion

This study is the first published developmental toxicity study of
ngested molybdenum in animals performed according to current
esting guidelines (OECD Test Guideline 414) and under GLP con-
itions. Dietary administration of sodium molybdate dihydrate to
regnant rats on GD 6–20 had no significant adverse effect on the
eveloping offspring at dose levels up to 40 mg  Mo/kg bw/day (i.e.,
350 ppm of sodium molybdate dihydrate in the diet). No signifi-
ant effects on litter size, resorptions, sex ratio, fetal body weight,
r fetal malformations and variations were observed at any dose
evel tested.

Although no maternal or embryofetal toxicity was  observed in
his study, the highest dose level of 40 mg  Mo/kg bw/day used in the
tudy is approximately 20,000-fold greater than typical equivalent
uman dietary intake of molybdenum (ca. 2 �g Mo/kg bw/day, as
eported by Turnlund and Friberg [3]). At the high dose level, the
erum level of molybdenum observed in pregnant rats on GD 20
as 10,040 ng Mo/ml, which is more than 400 times greater than

he control rat values and approximately 10,000-fold higher than
he typical human serum level of 1 ng Mo/ml  [3].

Maternal serum and placental concentrations of copper were
tatistically significantly increased compared to controls at doses
f ≥10 and ≥20 mg  Mo/kg bw/day, respectively. However, these
ncreases in copper levels in response to increasing doses of molyb-
enum are considered to represent physiological adaptations, not

 toxic response at these dose levels, since neither symptoms of
aternal toxicity nor developmental toxicity attributable to the

est material were observed. These results are consistent with the
bservation of elevated serum copper in both male and female rats
n a 90-day toxicity study of sodium molybdate dihydrate given in
he diet at dose levels of 17 and 60 mg  Mo/kg bw/day, but not at

 mg  Mo/kg bw/day [8].
The results of the current study are in contrast with those of

he Fungwe et al. [7] study, in which female rats were exposed
o SMD  in drinking water containing 0, 5, 10, 50, or 100 mg  Mo/L
rom weaning at 3 weeks of age until mating at around 11 weeks of

ge, and through pregnancy to sacrifice on GD 21. Fungwe et al. [7]
eported increased resorptions and decreased fetal body weight
mong the offspring of pregnant rats given SMD  in the drinking
ater, (estimated doses ≥1.6 mg  Mo/kg bw/day). The magnitude of
oxicology 49 (2014) 202–208 207

the reported decreases in fetal body weights was  substantial, but
not dose related (i.e., 32% and 30% decreases at the estimated doses
of 8.3 and 16.7 mg  Mo/kg bw/day). In contrast, in the present study,
no effects on resorptions or fetal body weights were observed at
dose levels of up to 40 mg  Mo/kg bw/day.

The difference in results between the current study and the
Fungwe et al. [7] study may  relate to differences in route of admin-
istration, duration of exposure, and composition of the diet. These
investigators administered the test material in the drinking water
whereas the current study gave the test material in the diet, which
would be unlikely to result in such a large difference in toxicity.
The duration of exposure and timing of exposure were different.
In the current study, exposure occurred on GD 6–20, and Fungwe
et al. [7] exposed female rats continuously from weaning through
GD 21. Thus, it is theoretically possible, although unlikely, that the
effects observed in Fungwe et al. [7] were due to exposure prior to
implantation.

Interestingly, Fungwe et al. [7] used a semi-purified diet with a
low molybdenum content of only 0.025 ppm, whereas the present
study used a commercial diet containing 1.8 ppm of molybdenum.
In addition to the very low molybdenum content of the Fungwe
et al. diet, the copper concentration was  lower in the semi-purified
diet (6.3 ppm) compared to the concentration of copper in the com-
mercial diet (11.6 ppm). A minimum dietary copper concentration
of 8 ppm is recommended for pregnant rats [21]. The lower cop-
per concentration in the semi-purified diet in the Fungwe et al.
[7] study, together with deficiencies of other constituents or nutri-
ents of a semi-purified diet, may  have contributed to the observed
toxicity in the Fungwe et al. [7] study.

A major deficiency in the publication by Fungwe et al. [7] is
that the authors only state the concentrations of molybdenum
added to the drinking water and did not report the dose levels
actually consumed in mg  Mo/kg bw/day. It is not possible to cal-
culate the intakes accurately since neither the water intakes, nor
the body weights of the rats are reported. They quote in their
paper that the molybdenum intake by the pregnant rats from water
per week in the controls, 5, 10, 50 and 100 mg  Mo/L dose groups
were “0, 0.82, 1.65, 7.85 and 17.64 mg/L”. The intake units of mg/L
are clearly incorrect, so we do not know if these figures should
relate to intake per rat, per 100 g, or per kilogram bodyweight.
Vyskocil and Viau [4] in a review of the paper, made a variety
of assumptions about the probable rat bodyweights and reported
intakes and arrived at estimated intake levels of 0, 0.9, 1.6, 8.3, and
16.7 mg  Mo/kg bw/day in the controls to top dose levels, respec-
tively. In the absence of better published data the suggested intakes
of 0.9 and 1.6 mg  Mo/kg bw/day have been used extensively world-
wide by regulatory authorities in setting the NOAEL and LOAEL
values for molybdenum.

An interesting comparison however can be made between the
tissue levels of molybdenum found in the Fungwe et al. [7] study
and the current study. Data on molybdenum concentrations in
maternal placenta and liver are presented in an earlier publication
based on the same study [22]. Table 5 shows the placental and liver
concentrations of molybdenum found at termination on GD 21 in
the Fungwe study, and the corresponding data from the current
study on GD 20. The similarity of the tissue levels in the two stud-
ies, suggests that the actual intakes in the Fungwe study may  have
been about 3 or more times higher than was  estimated by Vyskocil
and Viau [4].

Previous toxicity studies of molybdate in rodents have reported
that high doses of molybdate produced toxicity, which is associ-
ated with very high blood and tissue levels of copper. The copper,

however, is tightly bound to carrier proteins in the blood and tis-
sues, and it has been suggested that, despite the elevated copper
levels, the toxicity of molybdate was actually related to a reduction
in bioavailable copper [23–26].
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Copper levels in maternal placenta and liver were also mea-
ured in both the current study and by Fungwe et al. [22]. Both
tudies reported that copper levels in these tissues were markedly
ncreased at increasing levels of exposure to molybdenum. How-
ver, the levels of copper in the control groups were markedly
ifferent between the two  studies. The mean copper concentration

n the placentae in the controls was 21.3 �g/g dry weight in the cur-
ent study, and 138 �g/g dry weight in the Fungwe et al. [22] study.
imilarly, in the liver, the mean copper concentration in the control
roup was 12.8 �g/g in the current study, and 101 �g/g dry weight
n the Fungwe et al. [22] study. It is surprising that the copper tis-
ue levels were substantially higher in the controls in the Fungwe
t al. [22] study compared to the current study, especially since the
ame strain of rat (Sprague Dawley), but from different sources,
ere used in both studies and that the copper concentration in the
iet was higher in the current study.

In another developmental toxicity study, Sun Su-Ling et al. [9]
eported statistically significant changes in the incidence of live
etuses per litter, fetal body measurements and fetal abnormali-
ies in the offspring of pregnant Wistar rats given “molybdenum
cid ammonium salts” by gavage on GD 7–16. However, the spe-
ific chemical identity, purity and source of the test material were
ot provided, and as there are a variety of “molybdenum acid
mmonium salts” it is not clear what substance was  actually tested.
mportantly, the validity of the Sun Su-Ling study is questionable
ecause of clear errors in the published paper, as discussed in the
ntroduction, so this limits the usefulness of the Sun Su-Ling et al.
tudy.

In conclusion, this paper presents the first developmental tox-
city study with a molybdenum substance that is compliant with
ECD TG 414 and conducted and reported under GLP principles.
he NOAEL for both maternal toxicity and developmental toxicity
f molybdenum (given as sodium molybdate dihydrate) in the diet
nder the conditions of this study in rats is 40 mg  Mo/kg bw/day,
he highest dose level tested.

The statistically significant and dose related alterations
bserved in maternal copper levels in serum and tissues are well
nown after exposure to high levels of molybdenum and are con-
idered as physiological adaptations, not a toxic response at these
ose levels of molybdenum.

onflict of interest

FJM and FMS  are consultants to IMOA. SC is an employee of
MOA. AKT works in the molybdenum industry.

ransparency document

The Transparency document associated with this article can be
ound in the online version.

cknowledgements
The study was funded by the International Molybdenum Associ-
tion (IMOA). The study was carried out at RTI International, and we
re grateful to Ms.  Melissa Marr and her technical staff for their dili-
ent work on this study, and likewise to Justin Zyskowski, DCPAH,

[

oxicology 49 (2014) 202–208

at Michigan State University, for the analyses of the elements in the
diet, serum and tissues.

References

[1] National Research Council. Dietary reference intakes for vitamin A, vitamin
K,  arsenic, boron, chromium, copper, iodine, iron, manganese, molybdenum,
nickel, silicon, vanadium, and zinc. Washington, DC: The National Academies
Press; 2001.

[2] Kisker C, Schindelin H, Rees DC. Molybdenum-cofactor-containing enzymes:
structure and mechanism. Annu Rev Biochem 1997;66:233–67.

[3] Turnlund JR, Friberg LT. Molybdenum. In: Nordberg GF, Fowler BA, Nordberg
M,  Friberg LT, editors. Handbook on the toxicology of metals. 3rd ed. New York,
NY: Academic Press; 2007. p. 731–41.

[4] Vyskocil A, Viau C. Assessment of molybdenum toxicity in humans. J Appl
Toxicol 1999;19:185–92.

[5] Deosthale YG, Gopalan C. The effect of molybdenum levels in sorghum
(Sorghum vulgare pers.) on uric acid and copper excretion in man. Br J Nutr
1974;31:351–5.

[6] Pandey R, Singh SP. Effects of molybdenum on fertility of male rats. Biometals
2002;15:65–72.

[7] Fungwe TV, Buddingh F, Demick DS, Lox CD, Yang MT,  Yang SP. The role of
dietary molybdenum on estrus activity, fertility, reproduction and molybde-
num and copper enzyme activities of female rats. Nutr Res 1990;10:515–24.

[8] Murray FJ, Sullivan FM,  Tiwary AK, Carey S. 90-Day subchronic toxicity
study of sodium molybdate dihydrate in rats. Regul Toxicol Pharmacol 2013,
http://dx.doi.org/10.1016/j.yrtph.2013.09.003.

[9]  Sun Su-Ling, Liu M, Hou J. Teratogenicity and mutagenicity of molybdenum in
rats. Carcinog Teratog Mutagen 2007;19:250–2.

10] OECD. OECD guidelines for the testing of chemicals. Section 4. Health effects.
Paris: Organization for Economic Cooperation and Development; 2011.
Available at: http://www.oecd-ilibrary.org/environment/oecd-guidelines-
for-the-testing-of-chemicals-section-4-health-effects 20745788

11] National Research Council. Guide for the care and use of laboratory animals.
Washington, DC: National Academies Press; 2011, ISBN 0-309-15401-4, 248
pp.

12] Tyl RW.  Dose range-finding study for the developmental toxicity evaluation of
sodium molybdate dihydrate (CAS No. 10102 40-6) administrated in the diet
to  CD (Sprague Dawley Rats). Report submitted to IMOA on 08/20/2012; 2012.

13] Lumb WV,  Jones EW.  Veterinary anesthesia. Philadelphia, PA: Lea and Febiger;
1973. p. 452.

14] Blair E. Hypothermia. In: Soma L, editor. Textbook of veterinary anesthesia.
Baltimore, MD:  Williams and Wilkins Co.; 1979 [Chapter 38].

15] Tyl RW,  Marr MC. Developmental toxicity testing – methodology. In: Hood RD,
editor. Developmental and reproductive toxicology, a practical approach. 3rd
ed.  Informa Healthcare; 2012. p. 139–83 [Chapter 7].

16] Dunnett CW.  A multiple comparison procedure for comparing several treat-
ments with a control. J Am Stat Assoc 1955;50:1096–121.

17] Dunnett CW.  New tables for multiple comparisons with a control. Biometrics
1964;20:482–91.

18] Levene H. Robust tests for the equality of variance. In: Olkin I, Ghurye SG,
Hoeffding W,  Madow WG,  Mann HB, editors. Contributions to probability and
statistics. Palo Alto, CA: Stanford University Press; 1960. p. 278–92.

19] Kruskal WH,  Wallis WA.  Use of ranks in on-criterion variance analysis. J Am
Stat Assoc 1952;47:583–621.

20] Conover WJ.  Practical nonparametric statistics. NY: John Wiley & Sons; 1971.
21] Nutrient Requirements of Laboratory Animals. Nutrient requirements of the

laboratory rat, vol. 2, 4th ed. Washington, DC: The National Academies Press;
1995.

22] Fungwe TV, Buddingh F, Yang MT,  Yang SP. Hepatic, placental, and fetal trace
elements following molybdenum supplementation during gestation. Biol Trace
Elem Res 1989;22:189–99.

23] Compere R, Burny A, Riga A, Francois E, Vanuytrecht S. Copper in the treatment
of molybdenosis in the rat: determination of the dose of the antidote. J Nutr
1965;87:412–8.

24] Nederbragt H. The influence of molybdenum on the copper metabolism of the
rat  at different Cu levels in the diet. Br J Nutr 1980;43:329–38.
of molybdenum supplemented rats. J Inorg Biochem 1981;15:293–306.
26] Nederbragt H. Changes in the distribution of copper and molybdenum after Mo

administration and subsequent additional oral or intraperitoneal Cu adminis-
tration to rats. Br J Nutr 1982;48:353–64.

http://dx.doi.org/10.1016/j.reprotox.2014.09.001
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0005
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0010
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0015
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0020
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0025
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0030
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0035
dx.doi.org/10.1016/j.yrtph.2013.09.003
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0045
http://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicals-section-4-health-effects_20745788
http://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicals-section-4-health-effects_20745788
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0055
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0060
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0065
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0070
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0075
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0080
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0085
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0090
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0095
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0100
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0105
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0110
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0115
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0120
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0125
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130
http://refhub.elsevier.com/S0890-6238(14)00238-X/sbref0130


Regulatory Toxicology and Pharmacology 70 (2014) 579–588
Contents lists available at ScienceDirect

Regulatory Toxicology and Pharmacology

journal homepage: www.elsevier .com/locate /yr tph
90-Day subchronic toxicity study of sodium molybdate dihydrate in
rats
http://dx.doi.org/10.1016/j.yrtph.2013.09.003
0273-2300/� 2013 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-SA license (http://creativecommons.org/licenses/by-nc-sa/3.0/).

⇑ Corresponding author.
E-mail address: hseimoa@gmail.com (S. Carey).
F. Jay Murray a, Frank M. Sullivan b, Asheesh K. Tiwary c, Sandra Carey d,⇑
a Murray & Associates, 5529 Perugia Circle, San Jose, CA 95138, USA
b Harrington House, 8 Harrington Road, Brighton BN1 6RE, UK
c Chevron Energy Technology Company, 6001 Bollinger Canyon Road, San Ramon, CA 94583, USA
d International Molybdenum Association, 326 Avenue Louise, 1050 Brussels, Belgium

a r t i c l e i n f o a b s t r a c t
Article history:
Received 21 February 2013
Available online 13 September 2013

Keywords:
Molybdenum
Molybdate
Toxicity
Serum
Diet
Estrus
Sperm
Copper
Rats
This study investigated the subchronic toxicity of molybdenum (Mo) in Sprague–Dawley rats given
sodium molybdate dihydrate in the diet for 90 days at dose levels of 0, 5, 17 or 60 mg Mo/kgbw/day.
The study complied with OECD Test Guideline (TG) 408, with additional examination of estrus cycles
and sperm count, motility, and morphology from OECD TG 416. The overall no-observed-adverse-effect
level was 17 mg Mo/kgbw/day, based on effects on body weight, body weight gain, food conversion effi-
ciency and renal histopathology (females only) at 60 mg Mo/kgbw/day. No treatment-related adverse
effects on reproductive organ weights or histopathology, estrus cycles or sperm parameters were
observed at any dose level. No adverse effects were observed in the high dose animals after the 60-
day recovery period, with the exception that male rats did not fully recover from reduced body weight.
Serum blood, liver and kidney samples were analyzed for molybdenum, copper, zinc, manganese, iron,
cobalt and selenium; high levels of molybdenum and copper were found in the serum, blood, liver and
kidneys of rats treated with 60 mg Mo/kgbw/day. In conclusion, the LOAEL and NOAEL for molybdenum
were determined to be 60 and 17 mg Mo/kgbw/day, respectively.

� 2013 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-SA
license (http://creativecommons.org/licenses/by-nc-sa/3.0/).
1. Introduction

Molybdenum is an essential element for humans, as well as
for animals and plants (Institute of Medicine, 2001). In humans
and other mammals, molybdenum is a key constituent of at least
three important enzymes: sulfite oxidase, xanthine oxidase and
aldehyde oxidase (Kisker et al., 1997). Trace levels of molybde-
num are found in a wide variety of foods, and human exposure
to molybdenum may occur via the diet, drinking water and
occupational exposure from mining operations and industrial
uses.

Various countries have issued recommendations on adequate
intake levels and minimum dietary requirements of molybdenum
(Turnlund and Friberg, 2007). For example, the USA National Acad-
emy of Sciences Food and Nutrition Board (Institute of Medicine,
2001) has estimated the average requirement of molybdenum for
adults is 34 lg/day, corresponding to about 0.5 lg/kgbw/day for a
70-kg adult, whereas the British Expert Committee on Vitamins
and Minerals has estimated molybdenum requirement in the range
100–300 lg/day (1.4–4.3 lg/kgbw/day) (Turnlund and Friberg,
2007).

Human deficiencies of molybdenum have not been linked to
inadequate dietary intake (Nielson, 1999; Turnlund and Friberg,
2007; European Food Safety Authority (EFSA), 2010). Reports of
molybdenum deficiency in humans have been limited to genetic
defects that interfere with the molybdenum cofactor’s ability to
activate molybdoenzymes and to one case of feeding molybde-
num-free total parenteral nutrition (EFSA, 2010).

The toxicity of molybdenum compounds in humans has been
observed to be low, and in general, soluble molybdenum com-
pounds (e.g., sodium molybdate dihydrate) are more toxic than
insoluble compounds (Vyskocil and Viau, 1999). The symptoms
of molybdenum toxicity in humans are reported to resemble those
of copper deficiency, and supplemental copper usually reverses
them. High dietary levels of molybdenum have been shown to af-
fect copper metabolism in humans, resulting in an increase in cop-
per excretion and elevated levels of plasma copper (Deosthale and
Gopalan, 1974). Thiomolybdate is a potent copper chelating agent
and has been used in humans for the treatment of Wilson’s disease,

http://crossmark.crossref.org/dialog/?doi=10.1016/j.yrtph.2013.09.003&domain=pdf
http://creativecommons.org/licenses/by-nc-sa/3.0/
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a condition related to high body copper levels (Suzuki and Ogura,
2000; Quagraine and Reid, 2001).

The toxicity of high dietary levels of molybdenum to cattle and
sheep has been known for many years (Ward, 1994). Excessive
molybdenum causes a condition known as ‘‘teart’’, or molybdeno-
sis, which is characterised by scouring (diarrhea), rapid loss of
weight and condition, the development of harsh, discolored coats,
and ultimately death if not treated. Toxicity occurs in cattle on pas-
tures with relatively high molybdenum contents of 20–100 ppm
compared with 3–5 ppm on ‘‘normal’’ pastures (Turnlund and Fri-
berg, 2007), and the toxicity has been shown to be associated with
reduced bioavailability of copper due to the high levels of sulfur in
the rumen which interacts with molybdenum to form thiomolyb-
dates (Ward, 1994).

Toxicity studies in rats have suggested that molybdenum can
induce testicular damage (Pandey and Singh, 2002), as well as
interfere with estrus cycles and cause developmental toxicity
(Fungwe et al., 1990). However, these studies have significant
limitations, and these findings have not been confirmed in other
studies.

The purpose of the present study was to assess the subchronic
toxicity of sodium molybdate dihydrate when administered orally
(adjusted dietary administration) to male and female rats for
90 days, followed by a recovery period of up to 60 days for the con-
trol and high dose groups. The study was performed in accordance
with OECD Test Guideline 408 (OECD, 2011). In addition, in view of
the observations on testes and estrus cycles in the published liter-
ature, it was decided to include examination of estrus cycles, anal-
ysis of various sperm parameters and detailed histopathology of
reproductive organs. Serum, whole blood and tissue levels of
molybdenum, copper and other trace elements were also
measured.
2. Materials and methods

2.1. Test substance

Sodium molybdate dihydrate (Na2MoO4�2H2O; Lot No. 43006L;
purity >99%) was supplied by Climax Molybdenum Marketing Cor-
poration (Phoenix, AZ). The test substance was selected as a source
of molybdate ion [MoO4]2� that would be representative of soluble
molybdenum(VI) compounds that give rise to molybdate ions un-
der physiological conditions. Sodium molybdate dihydrate may
be expressed in terms of molybdenum equivalents by dividing by
2.5 (the ratio of the molecular weights of sodium molybdate dihy-
drate and molybdenum is 242/95). For example, 50 mg of sodium
molybdate dihydrate is equivalent to 20 mg of molybdenum. The
doses used for this study are expressed herein as mg Mo/kgbw/day.

For dietary administration, the test substance was admixed into
Certified Rodent Diet (No. 2016C; Harlan Teklad, Madison, WI).
Analysis of the diet did not reveal any contaminants which would
be expected to interfere with the studies. For the 90-day study, die-
tary dose formulations were prepared once weekly for the first
4 weeks of the study, then every other week for the rest of the
treatment period to achieve the target dose levels in mg Mo/kgbw/
day. Dietary dose formulations were stored at room temperature
under low humidity conditions when not in use. Homogeneity of
the dietary dose formulations was confirmed, and stability was
confirmed to be at least 5 weeks. Analysis of this basal control diet
showed that the mean content of molybdenum and copper was
906.5 lg/kg and 14.23 mg/kg dry weight, respectively. Based on
this concentration of molybdenum in the control diet and the mea-
sured rate of food consumption, the control group animals received
a mean exposure to molybdenum of approximately 0.08 mg Mo/
kgbw/day.
2.2. Animals and husbandry

Male and female outbred albino rats (Crl:CD�(SD)IGS BR, VAF/
Plus� Sprague–Dawley derived) were used. The animals used for
the 90-day study were supplied by Charles River Laboratories,
Kingston, NY, USA. They were received at the test facility at
approximately 7 weeks of age and stabilized for 2–2.5 weeks, dur-
ing which they were examined for suitability for the study, before
commencing treatment. At the start of dosing, at approximately
9 weeks of age, average body weight of the males was 338.4 g
(range 309.8–377.6 g) and of the females was 229.6 g (range
187.9–263.5 g).

Animals were individually housed in elevated, stainless steel,
wire mesh cages, maintained in rooms under a 12 h light/dark cy-
cle, with a daily average temperature range of 19–23 �C and a daily
average relative humidity range of 34–49%. Feed was available
without restriction. Tap water (New Jersey-American Water Com-
pany, Cherry Hill, NJ) was available without restriction via an auto-
mated watering system. Water analysis did not reveal any
contaminants which would be expected to interfere with the
study.

2.3. Study design

The 90 day toxicity study was performed at Huntingdon Life
Sciences (HLS; East Millstone, NJ) in compliance with Good Labora-
tory Practice (GLP) and in accordance with OECD Guideline 408
(OECD, 2011). In addition, in view of the observations on testes
and estrus cycles in the published literature, it was decided to in-
clude examination of estrus cycles, analysis of various sperm
parameters and detailed histopathology of reproductive organs as
described in the OECD Guideline 416 for a two-generation repro-
duction toxicity study.

Sodium molybdate dihydrate was given by dietary administra-
tion to male and female rats for 91 and 92 consecutive days,
respectively. Rats were assigned to groups using a computerized
random sort program so that body weight means for each group
were comparable as follows: Groups 1 (control) and Group 4 (high
dose) contained 20 animals/sex/group, and Groups 2 (low dose)
and 3 (middle dose) contained 10 animals/sex/group. At the end
of the 90-day treatment period, 10 animals/sex/group were nec-
ropsied. The remaining 10 animals/sex/group in Groups 1 and 4
were continued on untreated diet for up to 60 days. At the end of
the recovery period, they were necropsied.

In the 90-day study, the target doses for Groups 1, 2, 3 and 4
were 0, 5, 17 and 60 mg Mo/kgbw/day, respectively. The dose levels
were selected based on the results of a 28-day range finding study,
conducted at the same laboratory, in which sodium molybdate
dihydrate was given to groups of 5 rats/sex/group in the diet or
by gavage (once or twice daily) for 28 consecutive days at dose lev-
els of 0, 4, or 20 mg Mo/kgbw/day. Also, in the range-finder study,
blood was taken from the jugular vein from 5 rats/sex/group/time
point on day 27 (dietary administration groups) or day 28 (gavage
administration groups) at five time intervals in order to study
blood levels of molybdenum.

There was no mortality or treatment-related clinical signs in
any of the groups of rats in the range-finder study. Decreases in
body weight (8% decrease on day 28; not statistically significant;
n = 5) and body weight gain (19% decrease on day 28; p < 0.05 at
most time intervals; n = 5) were observed among males given the
high dose (20 mg Mo/kgbw/day) in the diet. In females, no effect
on body weight or body weight gain was observed at any dose le-
vel. There were no convincing treatment-related effects on organ
weights or macroscopic or microscopic findings.

Since little evidence of toxicity was found in the range finder
study, it was decided to use a higher dose range in the 90-day
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study of 0, 5, 17 and 60 mg Mo/kgbw/day. The top dose level of
60 mg Mo/kgbw/day is at least 20,000 times the normal human die-
tary exposure of 1–2 lg Mo/kgbw/day (Turnlund and Friberg,
2007). The dietary route of exposure was chosen because this is
the normal route of human exposure and the diets were shown
to be palatable in the 28-day study, producing substantial dose-re-
lated increases in serum molybdenum levels.
2.4. Clinical observations

All animals were observed in their cages twice daily for mortal-
ity and general condition. During the treatment period, all animals
were observed for signs of toxic and pharmacological effects at
least twice daily. Animals were removed from their cages and
examined once pretest and weekly during the study period (except
examinations were performed twice during the first week of the
recovery period). Examinations included observations of skin and
fur, eyes and mucous membranes, respiratory and circulatory ef-
fects, autonomic effects such as salivation, central nervous system
effects, including tremors and convulsions, changes in the level of
motor activity, gait and posture, reactivity to handling or sensory
stimuli, grip strength, and stereotypies or bizarre behavior.
2.5. Ophthalmic examination

An ophthalmic examination was performed on all animals at
pretest and at the termination of the treatment period. The cornea,
anterior chamber, lens, iris, vitreous humor, retina, and optic disc
were examined by indirect ophthalmoscopy.
2.6. Body weight and food consumption

Animals were removed from their cages and weighed twice pre-
test, weekly during the study and terminally (after fasting) just
prior to necropsy. Food consumption was measured pretest, at
Days 2, 4, and 7 during the first week of treatment, and weekly
(at 6 day intervals) thereafter. The amount of food consumed over
a 6-day period during the week was used to determine feed con-
centration calculations for the following week for the first 4 weeks
and every other week during the rest of the study.
2.7. Hematology and blood chemistry

Blood samples were collected via the jugular vein (unanesthe-
tized or lightly anesthetized with isofuorane) or orbital sinus
(lightly anesthetized with isofluorane) using dipotassium EDTA
(for hematological evaluation) or sodium citrate (for coagulation
studies) as an anticoagulant or no anticoagulant (for clinical chem-
istry). Animals were fasted overnight prior to blood collection. The
following hematological parameters were evaluated on a Bayer Ad-
via 120 hematology analyzer: hemoglobin concentration, hemato-
crit, erythrocyte count, platelet count, mean corpuscular volume,
mean corpuscular hemoglobin, mean corpuscular hemoglobin con-
centration, red cell distribution width, total leukocyte count, retic-
ulocyte count, and differential leukocyte count. Coagulation
parameters (prothrombin time and activated partial thrombo-
plastin time) were determined on a mechanical clot detection sys-
tem (STA Compact, Diagnostica Stago Products).

The following clinical chemistry parameters were determined
on a Hitachi 917 chemistry analyzer: aspartate aminotransferase,
alanine aminotransferase, alkaline phosphatase, blood urea nitro-
gen, creatinine, glucose, cholesterol, triglycerides, total protein,
albumin, uric acid, total bilirubin, sodium, potassium, chloride, cal-
cium, and inorganic phosphorus.
2.8. Vaginal cytology/estrus cycles

Daily vaginal smears were taken from each female at approxi-
mately the same time each day and stage of estrus determined
for 3 weeks starting after completing 6 weeks of treatment. The
overall pattern of each female was characterized as regularly cy-
cling (having recurring 4–5 day cycles), irregularly cycling (having
cycles with a period of diestrus longer than 3 days or a period of
cornification longer than 2 days), or not cycling (having prolonged
periods of either vaginal cornification or leukocytic smears). Cycle
length was defined as the number of days from one estrus to the
next. Incomplete cycles were not included in calculating the mean
cycle length.

2.9. Sperm evaluation

Sperm evaluations were performed as outlined in OECD TG 416.
All surviving male animals were processed for sperm counts and
sperm motility at the terminal sacrifice and the recovery sacrifice
using a Hamilton Thorne IVOS sperm analyzer. For sperm and sper-
matid counts, homogenized samples of the right caudal epididymis
and the right testis, respectively, were stained and examined; for
each stained preparation, 10 fields were counted. For sperm motil-
ity, the right vas deferens of all surviving males was excised and
placed in a pre-warmed solution of phosphate buffered saline
and 7.5% bovine serum albumin fraction V in Medium 199. After
a swim-out period, motility was evaluated using at least 200 sperm
and or five microscope field images. Two sperm morphology slides
were prepared for all surviving males at terminal sacrifice and
recovery sacrifice; approximately 200 sperm per animal within
the 2 slides were evaluated.

2.10. Necropsy

All animals were fasted overnight prior to necropsy and eutha-
nized by carbon dioxide inhalation followed by exsanguination. All
animals were subject to macroscopic examination, which included
external surface and all orifices, the external surfaces of the brain
and spinal cord, the organs and tissues of the cranial, thoracic,
abdominal and pelvic cavities and neck, and the remainder of the
carcass.

2.11. Organ weights

Absolute and relative organ weights (based on terminal body
weights) were determined for the adrenal glands, brain, epididy-
mides, heart, kidneys, liver, ovaries, pituitary gland, prostate gland
and seminal vesicles, spleen, testes, thymus, thyroid/parathyroid
glands, and uterus with cervix.

2.12. Histopathology

All organs and tissues obtained during necropsy were
preserved. Slides of these organs and tissues were prepared and
examined microscopically for all Group 1 (control) and Group 4
(high-dose) animals sacrificed at termination of the treatment per-
iod. In addition, the adrenal glands from males and the kidneys
from females in Groups 2 and 3, sacrificed at termination of the
treatment period, and from animals in Groups 1 and 4 sacrificed
at the end of the recovery period were examined microscopically.

2.13. Elemental analysis of serum, whole blood, liver and kidney

Blood and serum samples were taken from 10 rats/sex/group
and analyzed for molybdenum, copper, zinc, manganese, iron, co-
balt and selenium at weeks 4 (serum only) and 12 (serum and
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blood), as well as at 2 and 7 days after cessation of treatment for
the recovery groups (serum only). Liver and kidney samples from
10 rats/sex/group were collected at the end of the treatment period
and the recovery period, and they were flash frozen in liquid nitro-
gen and shipped on dry ice to the analytical laboratory for analysis
of the same elements as the serum samples. Serum, whole blood,
and tissues were analyzed for molybdenum and the other elements
at Michigan State University (East Lansing, MI) using a validated
inductively coupled plasma mass spectrometry (ICP-MS; Agilent
7500ce) method. The same laboratory and instrument was also
used to analyze the feed samples.

2.14. Statistical analysis

Continuous data, including body weights, food consumption,
hematology and clinical chemistry parameters, organ weights
and sperm analysis, were subjected to a Bartlett’s test for variance
homogeneity (Bartlett, 1937). If this was not significant at the 1%
level, then parametric methods were applied using either Wil-
liams’ test (Williams, 1971, 1972) or Dunnett’s test (Dunnett,
1955, 1964). For non-continuous data, statistical tests were ranked
and examined by the Kruskal–Wallis test (Kruskal and Wallis,
1952, 1953). If significant, the Wilcoxon rank sum test (Wilcoxon,
1945) was applied for comparison with the vehicle control group.
For analyses of serum, whole blood and tissue levels of metals
and other elements in the 90-day study, one-sided pairwise com-
parisons of each treatment group with their respective control
were conducted using the R software package version 2.14.1 (R
Development Core Team, 2011).
3. Results

3.1. Analysis of diets

Chemical analysis confirmed that the diets were of appropriate
concentration of molybdenum and that homogeneous dietary mix-
tures were administered. Mean analytical concentrations of
molybdenum in the diets were 91–102% of the nominal concentra-
tions. Exposure to the test substance was generally comparable to
the targeted dose levels, but with the males it was consistently less
than intended and with the females consistently more than in-
tended. Specifically, the actual mean intake of molybdenum at
the nominal dose levels of 5, 17, and 60 mg Mo/kgbw/day was
4.5, 15.1, and 54.8 mg Mo/kgbw/day, respectively, among males
and 5.4, 19.0, and 65.2 mg Mo/kgbw/day, respectively, among fe-
males, giving overall mean intakes of 5.0, 17.1 and 60.0 mg Mo/
kgbw/day.

3.2. Mortality and clinical observations

One male in the group given 60 mg Mo/kgbw/day was found
dead on Day 47. There were no clinical signs prior to death and
no macroscopic or microscopic findings to explain the cause of
death. This single death was considered incidental and unrelated
to the administration of the test substance. There was no mortality
in any other groups. There were no treatment-related clinical signs
or ocular abnormalities in any of the animals.

3.3. Body weight and food consumption

During the 90-day treatment phase, statistically significant de-
creases in body weight gain compared to controls were observed in
males and females exposed to 60 mg Mo/kgbw/day beginning as
early as weeks 1 and 6, respectively (Figs. 1 and 2). At the end of
the 90-day treatment period, the final body weights of males and
females given 60 mg Mo/kgbw/day were 15.1% (p < 0.001) and
5.6% (not statistically significant) less, respectively, than their
respective control values. During the 60-day recovery phase, the
males in the group given 60 mg Mo/kgbw/day showed statistically
significant increases in body weight gains at each weekly interval,
but the absolute body weight was still significantly less than con-
trols (by 9.5%; p < 0.05) at the end of the recovery phase. There
were no treatment-related effects on body weight or body weight
gain among the males or females given 5 or 17 mg Mo/kgbw/day.

In males given 60 mg Mo/kgbw/day, food consumption was sta-
tistically significantly decreased on numerous occasions through-
out the treatment period. Otherwise, compared to controls, no
consistent difference in food consumption was observed in any
of the other groups of males or females receiving the test material.
At 60 mg Mo/kgbw/day, food conversion efficiency was significantly
reduced during the treatment period, particularly among the
males, suggesting that some interference with nutrition, as well
as reduced food consumption, may have played a role in reduced
body weight gain.

3.4. Hematology and clinical chemistry

There were no effects on hematological parameters, apart from
a marginal (61 s), statistically significantly shorter prothrombin
times in males receiving 5, 17 or 60 mg Mo/kgbw/day. These
changes were not considered to be related to the administration
of the test substance because they were slight, not dose-related,
and not observed in females. No significant difference from con-
trols was seen for activated partial thromboplastin time in any
group of males or females.

The results of clinical biochemistry evaluation revealed statisti-
cally significant decreases in total protein and calcium at
60 mg Mo/kgbw/day in males, but not in females. Creatinine and
uric acid levels were statistically significantly reduced compared
to controls among females at all dose levels, but a similar effect
was not observed in males. The changes in clinical chemistry
parameters were not considered to be treatment-related because
they were small in magnitude, not dose-related, due to outliers
in control animals, and/or were consistent with normal biological
variability.

3.5. Estrus cycles and sperm evaluation

There were no test substance-related effects on vaginal cytology
or estrus cycles when observed during weeks 7–9 of the treatment
phase (Table 1). No significant differences were observed in the
mean length of the cycle or the mean number of cycles among
groups of females exposed to molybdenum compared to controls.
One female with an irregular cycle was observed in the control
group and in each treated group.

In males, no effect of treatment was observed on spermatid or
sperm counts (Table 2), or on sperm morphology. No significant ef-
fect on overall sperm motility was observed at any dose level at the
terminal sacrifice, although the 60 mg Mo/kgbw/day males had a
slight but statistically significant decrease in progressively motile
sperm at the terminal sacrifice (59.0% vs. 69.4% in controls). This
slight decrease in progressively motile sperm at the high dose
was likely attributable to the control group having a value that ap-
proached the upper limit for this parameter among historical con-
trol groups (mean of 59.8 ± 16.2%) and was therefore not
considered a test substance-related finding. The sperm morpholog-
ical evaluation found no significant effect in any group on the per-
cent normal sperm or the percent of individual abnormalities (i.e.,
decapitated, abnormal head, abnormal neck, abnormal tail, mid-
tail blob). At the end of the recovery period, there was no signifi-
cant effect on any sperm parameter.



Fig. 1. Mean body weights of male rats in 90 day toxicity study of sodium molybdate dihydrate with 60 day recovery period.

Fig. 2. Mean body weights of female rats in 90 day toxicity study of sodium molybdate with 60 day recovery period.

Table 1
Length of estrus cycles, number of cycles and number of females with irregular cycles among female rats in the 90 day toxicity study of sodium molybdate dihydrate.a

Dose (mg Mo/kgbw/day) Mean length of estrus cycle, days (No. of rats) Mean number of cycles (No. of rats) Number of females with irregular cycles

0 4.0 ± 0.11 (19)b 4.3 ± 0.7 (19)b 1
5 4.1 ± 0.17 (10) 3.9 ± 0.7 (10) 1

17 4.0 ± 0.26 (10) 4.1 ± 0.9 (10) 1
60 4.1 ± 0.29 (20) 4.0 ± 0.9 (20) 1

a Daily vaginal smears were taken from each female at approximately the same time each day and stage of estrus determined for 3 weeks starting after completing 6 weeks
of treatment.

b Mean ± standard deviation (n).

Table 2
Mean sperm motility and counts among male rats at the terminal sacrifice in the 90 day toxicity study of sodium molybdate dihydrate (10 animals per group).

Dose (mg Mo/kgbw/day) Right vas deferens Right cauda epididymis Right testis

Motile sperm (%) Progressively motile sperm (%) Weight (g) Sperm count (millions/g) Weight (g) Spermatid count (millions/g)

0 Mean ± SD 97.3 69.4 0.374 542.7 1.710 91.8
2.6 10.9 0.036 120.5 0.080 21.5

5 Mean ± SD 97.9 60.4 0.399 640.1 1.869 91.4
2.0 14.4 0.045 97.4 0.169 13.9

17 Mean ± SD 98.0 65.6 0.393 649.0 1.797 89.4
1.4 8.1 0.038 152.2 0.135 18.7

60 Mean ± SD 98.1 59.0a 0.374 520.9 1.745 84.7
1.3 6.8 0.032 132.1 0.132 17.1

a Significantly different from the control group (p < 0.05).
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Table 3
Absolute and relative organ weights in male rats fed sodium molybdate dihydrate for 90 days.

Organ Dose group (mg Mo/kgbw/day)

0 5 17 60

Number of rats 10 10 10 10
Final body weight 566.8 ± 46.8a 556.4 ± 40.2 550.7 ± 45.1 482.4 ± 29.5c

Absolute organ weight (g, unless otherwise noted)
Brain 2.19 ± 0.08 2.15 ± 0.12 2.10 ± 0.08b 2.07 ± 0.08c

Kidneys 3.34 ± 0.34 3.34 ± 0.29 3.23 ± 0.23 3.11 ± 0.19
Liver 14.79 ± 1.26 15.13 ± 1.41 14.91 ± 1.67 12.07 ± 0.69c

Heart 1.77 ± 0.25 1.65 ± 0.11 1.62 ± 0.18 1.50 ± 0.13c

Spleen 0.99 ± 0.20 0.91 ± 0.11 0.99 ± 0.20 0.79 ± 0.11c

Thymus 0.266 ± 0.088 0.283 ± 0.081 0.257 ± 0.083 0.252 ± 0.072
Thyroid/para (mg) 32.7 ± 5.9 34.0 ± 8.5 32.2 ± 6.2 31.1 ± 4.9
Adrenal glands (mg) 72.0 ± 9.3 66.5 ± 8.7 69.7 ± 11.9 69.0 ± 9.8
Pituitary gland (mg) 18.8 ± 1.9 16.1 ± 1.5b 16.9 ± 2.0b 18.1 ± 2.0b

Testes 3.43 ± 0.17 3.63 ± 0.40 3.60 ± 0.26 3.55 ± 0.26
Prostate w/semis 3.20 ± 0.30 3.30 ± 0.25 3.26 ± 0.38 3.09 ± 0.26
Epididymides 1.58 ± 0.05 1.64 ± 0.20 1.67 ± 0.12 1.59 ± 0.15
Relative organ weight (% body weight, unless otherwise noted)
Brain 0.388 ± 0.025 0.388 ± 0.032 0.383 ± 0.030 0.431 ± 0.027c

Kidneys 0.591 ± 0.060 0.600 ± 0.043 0.588 ± 0.046 0.646 ± 0.035b

Liver 2.61 ± 0.16 2.72 ± 0.25 2.71 ± 0.20 2.51 ± 0.17
Heart 0.315 ± 0.052 0.296 ± 0.015 0.296 ± 0.032 0.311 ± 0.029
Spleen 0.176 ± 0.039 0.165 ± 0.027 0.180 ± 0.033 0.164 ± 0.022
Thymus 0.046 ± 0.013 0.051 ± 0.015 0.046 ± 0.014 0.052 ± 0.014
Thyroid/para (10�3%) 5.8 ± 1.1 6.1 ± 1.2 5.8 ± 0.8 6.4 ± 0.8
Adrenal glands (10�3%) 12.7 ± 1.6 12.0 ± 1.5 12.7 ± 2.1 14.3 ± 1.9
Pituitary gland (10�3%) 3.3 ± 0.3 2.9 ± 0.2 3.1 ± 0.4 3.7 ± 0.3c

Testes 0.609 ± 0.047 0.654 ± 0.080 0.655 ± 0.042 0.737 ± 0.066c

Prostate w/semis 0.566 ± 0.052 0.594 ± 0.049 0.599 ± 0.112 0.643 ± 0.074b

Epididymides 0.280 ± 0.022 0.296 ± 0.045 0.305 ± 0.035 0.330 ± 0.039c

a Mean ± standard deviation.
b Significantly different from control group at p < 0.05.
c Significantly different from control group at p < 0.01.
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3.6. Organ weights

In males given 60 mg Mo/kgbw/day, absolute organ weights
were statistically significantly decreased compared to control val-
ues for the brain, liver, heart, spleen and pituitary, presumably due
to reduced body weight since no significant decrease in any organ
weight relative to body weight was observed (Table 3). A small, but
statistically significant, decrease in absolute brain weight was also
seen in males at 17 mg Mo/kgbw/day. Brain weight is typically con-
served when body weight decreases. However, the decreases in
absolute brain weight were not considered biologically significant,
because the percent reduction in brain weight (5% at the high dose)
was only one-third of the percent reduction in body weight (15% at
the high dose), there was no evidence of any histopathological ef-
fects in the brain, and a similar effect was not observed in females.
Statistically significant decreases in absolute pituitary weight were
also observed in males at 5 and 17 mg Mo/kgbw/day but were con-
sidered spurious based on the small magnitude of the effect, the
absence of dose–response, and a lack of correlative histopathologic
findings.

In females, which exhibited less evidence of reduced
body weight, there were no significant effects on organ
weights at any dose level, with the exception of the thyroid
(Table 4).

Females given 5, 17 or 60 mg Mo/kgbw/day had small but sta-
tistically significant decreases in absolute and relative
thyroid weights; however, these differences were not
considered treatment-related since the magnitude of the de-
creases were small and not dose-related, there was no histopa-
thological correlate, a similar effect was not observed in males,
and the concurrent control value was high compared to histori-
cal controls.
3.7. Pathology

There were no macroscopic findings at necropsy related to
administration of the test material. Microscopic findings consid-
ered possibly to be related to the test substance were limited to
changes in the kidneys in females at 60 mg Mo/kgbw/day. Two fe-
males from the 60 mg Mo/kgbw/day dose group showed slight dif-
fuse hyperplasia of the proximal tubules in the kidney. Although
this finding was present in only two female rats, it is uncommon
as a background finding in this age of animal, and therefore it
was presumed to be substance-related. Following the 60-day
recovery phase, proximal tubule hyperplasia in the kidneys of fe-
males administered 60 mg Mo/kgbw/day was not observed in any
of the animals.

In males, there were increased incidences of ‘minimal’ and
‘slight’ vacuolation in the cells of the zona fasiculata in the adrenal
cortex of males given 5 or 60 mg Mo/kgbw/day. A dose–response
relationship was not apparent, and this finding was considered
incidental and unrelated to test substance administration. In-
creased cortical vacuolation of the adrenal is a relatively common
background finding in rats that generally reflects normal but vari-
able physiological activity. There were no test substance-related
changes in the male or female reproductive tissues.
3.8. Serum, blood and tissue concentrations of molybdenum and other
elements

Dietary administration of sodium molybdate dihydrate pro-
duced a dose-related increase in molybdenum concentrations in
the serum and whole blood (Table 5). The males had higher serum
and/or whole blood levels of molybdenum than the females (�23%
on average for the three treated groups) at all dose levels at both



Table 4
Absolute and relative organ weights in female rats fed sodium molybdate dihydrate for 90 days.

Organ Dose group (mg Mo/kgbw/day)

0 5 17 60

Number of rats 10 10 10 10
Final body weight 282.9 ± 13.2a 298.3 ± 31.3 298.6 ± 31.0 266.9 ± 22.5

Absolute organ weight (g, unless otherwise noted)
Brain 1.94 ± 0.08 1.92 ± 0.09 1.94 ± 0.08 1.90 ± 0.08
Kidneys 1.88 ± 0.17 1.96 ± 0.27 1.90 ± 0.17 1.83 ± 0.18
Liver 7.62 ± 0.90 7.90 ± 1.18 7.67 ± 0.70 7.07 ± 0.67
Heart 1.06 ± 0.06 1.11 ± 0.16 1.08 ± 0.11 1.00 ± 0.12
Spleen 0.54 ± 0.07 0.54 ± 0.09 0.53 ± 0.06 0.48 ± 0.09
Thymus 0.269 ± 0.071 0.304 ± 0.065 0.252 ± 0.069 0.247 ± 0.073
Thyroid/para (mg) 28.5 ± 4.4 25.0 ± 3.0b 24.9 ± 3.0b 25.1 ± 4.1b

Adrenal glands (mg) 66.6 ± 13.6 65.4 ± 15.7 67.7 ± 12.4 61.1 ± 8.5
Pituitary gland (mg) 22.1 ± 2.8 24.9 ± 4.9 21.4 ± 5.3 21.5 ± 3.5
Ovaries 0.087 ± 0.018 0.075 ± 0.014 0.082 ± 0.013 0.077 ± 0.017
Uterus w/ cervix 0.887 ± 0.454 0.697 ± 0.142 0.739 ± 0.180 0.830 ± 0.195

Relative organ weight (% body weight, unless otherwise noted)
Brain 0.687 ± 0.039 0.650 ± 0.062 0.657 ± 0.086 0.716 ± 0.053
Kidneys 0.666 ± 0.046 0.658 ± 0.060 0.640 ± 0.074 0.686 ± 0.062
Liver 2.69 ± 0.28 2.64 ± 0.20 2.58 ± 0.16 2.65 ± 0.11
Heart 0.375 ± 0.020 0.371 ± 0.031 0.362 ± 0.030 0.374 ± 0.023
Spleen 0.192 ± 0.024 0.181 ± 0.031 0.177 ± 0.013 0.179 ± 0.028
Thymus 0.095 ± 0.024 0.101 ± 0.015 0.084 ± 0.020 0.093 ± 0.026
Thyroid/para (10�3%) 10.1 ± 1.6 8.5 ± 1.2b 8.4 ± 1.0b 9.4 ± 1.6b

Adrenal glands (10�3%) 23.6 ± 5.1 22.0 ± 5.1 23.1 ± 5.9 22.9 ± 2.4
Pituitary gland (10�3%) 7.8 ± 1.0 8.3 ± 1.1 7.3 ± 2.0 8.0 ± 0.9
Ovaries (10�3%) 30.8 ± 6.2 25.5 ± 5.8 27.7 ± 5.9 29.2 ± 7.5
Uterus w/ cervix 0.315 ± 0.166 0.236 ± 0.053 0.249 ± 0.058 0.312 ± 0.075

a Mean ± standard deviation .
b Significantly different from control group at p < 0.05.
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weeks 4 and 12 of treatment (Table 5). This difference is not ex-
plained by the test substance intake results that showed the fe-
males had higher actual intake levels (0, 5.4, 19.0, and
65.2 mg Mo/kgbw/day) compared to males (0, 4.5, 15.1, and
54.8 mg Mo/kgbw/day) at the nominal dose levels of 0, 5, 17, and
60 mg Mo/kgbw/day.

There was no significant accumulation of molybdenum in the
serum, since the week 12 serum results were only slightly greater
than week 4 serum results. Compared to serum levels, the whole
blood levels in week 12 were consistently lower (�55% on average
for the three treated groups, both sexes) suggesting that the major-
ity of the molybdenum was in the plasma rather than in the red
blood cells. During the recovery period, there was a rapid and sub-
stantial reduction in serum molybdenum concentrations at Days 2
and 7 after cessation of treatment in the group given 60 mg Mo/
kgbw/day.
Table 5
Molybdenum concentrations (mean ± standard deviation) in serum, whole blood, liver and

Dose
(mg Mo/
kgbw/day)

Serum week
4 (ng/mL)

Serum week
12 (ng/mL)

Whole blood
week 12 (ng/
mL)

Serum Day 2
recovery (ng/
mL)

Ser
reco
mL

Male
0a 18.72 ± 3.57 19.44 ± 7.18 11.97 ± 1.68 19.10 ± 4.92 20.6
5 1332 ± 379.0 1309 ± 215.5 912.5 ± 212.0 N.D. N.D
17 4688 ± 616.9 4674 ± 1670 2930 ± 778.3 N.D. N.D
60 16277 ± 3660 18497 ± 4339 9903 ± 2291 4382 ± 2365 242

Female
0a 19.86 ± 10.65 17.93 ± 3.47 11.11 ± 2.26 15.14 ± 2.06 33.3
5 991.9 ± 461.3 1121 ± 460.0 720.4 ± 329.1 N.D. N.D
17 3371 ± 710.4 4312 ± 985.7 2628 ± 479.0 N.D. N.D
60 13176 ± 3905 15532 ± 5938 7736 ± 2431 6447 ± 5431 284

N.D. = not determined.
a Group 1 animals received approximately 0.08 mg Mo/kgbw/day from the diet.
Dose-related increases in liver and kidney concentrations of
molybdenum (dry weight) were observed at the termination of
exposure (Table 5). In contrast to the results in serum and blood,
the concentrations of molybdenum in the liver and kidney were
higher in females than males at all dose levels. Sixty days after
exposure, nearly complete recovery to control molybdenum con-
centrations was observed in the liver, but not in the kidney.

Consistent with the well-known interaction between molybde-
num and copper levels in the body, statistically significant in-
creases in copper concentrations in the serum, whole blood, liver
and kidney were observed in both males and females given
60 mg Mo/kgbw/day (Table 6). In the middle dose group
(17 mg Mo/kgbw/day), the levels of copper in the serum in males,
and serum, liver and kidney in females were also significantly in-
creased, although to a lesser extent than observed at the high dose.
At the low dose (5 mg Mo/kgbw/day), the only statistically signifi-
kidney in rats given sodium molybdate dihydrate in the diet.

um Day 7
very (ng/

)

Liver Terminal
sacrifice (lg/
g)

Kidney
Terminal
sacrifice (lg/g)

Liver End of
recovery (lg/
g)

Kidney end of
recovery (lg/
g)

2 ± 4.89 2.22 ± 0.19 0.93 ± 0.16 1.88 ± 0.40 0.91 ± 0.15
. 2.53 ± 0.28 2.30 ± 0.79 N.D. N.D.
. 4.00 ± 1.23 9.52 ± 6.91 N.D. N.D.
6 ± 1187 11.49 ± 5.35 41.66 ± 31.41 2.30 ± 0.36 7.04 ± 5.93

7 ± 49.15 2.46 ± 0.28 0.94 ± 0.13 2.71 ± 0.18 0.97 ± 0.16
. 3.51 ± 0.45 3.83 ± 2.74 N.D. N.D.
. 4.92 ± 0.62 10.94 ± 4.36 N.D. N.D.
2 ± 2201 12.99 ± 3.65 55.04 ± 27.49 4.58 ± 2.29 16.86 ± 18.29



Table 6
Copper concentrations (mean ± standard deviation) in serum, whole blood, liver and kidney in rats given sodium molybdate dihydrate in the diet.

Dose
(mg Mo/
kgbw/day)

Serum
week 4 (ng/
mL)

Serum
week 12
(ng/mL)

Whole blood
week 12 (ng/
mL)

Serum Day 2
recovery (ng/
mL)

Serum Day 7
recovery (ng/
mL)

Liver (lg/g)
terminal
sacrifice

Kidney (lg/g)
terminal
Sacrifice

Liver (lg/g)
end of
recovery

Kidney (lg/g)
end of
recovery

Male
0 1.26 ± 0.29 1.43 ± 0.30 1.12 ± 0.15 1.91 ± 1.22 1.49 ± 0.21 16.96 ± 1.93 30.19 ± 10.59 14.47 ± 2.64 26.31 ± 10.36
5 1.47 ± 0.18 1.62 ± 0.27 1.12 ± 0.14 N.D. N.D. 19.47 ± 2.97 31.13 ± 6.28 N.D. N.D.
17 1.74 ± 0.39b 2.10 ± 0.68a 1.25 ± 0.28 N.D. N.D. 18.77 ± 3.00 39.70 ± 13.67 N.D. N.D.
60 4.51 ± 2.21b 5.79 ± 2.91b 2.53 ± 1.21b 4.14 ± 1.44b 2.92 ± 0.69b 26.32 ± 7.55a 86.04 ± 52.93a 15.14 ± 1.25 43.39 ± 16.77a

Female
0 1.77 ± 0.21 1.95 ± 0.23 1.32 ± 0.15 2.03 ± 0.48 1.91 ± 0.19 19.21 ± 2.06 43.54 ± 11.39 19.16 ± 1.78 43.84 ± 19.83
5 1.97 ± 0.26 2.06 ± 0.34 1.34 ± 0.23 N.D. N.D. 23.85 ± 3.62a 64.34 ± 24.17 N.D. N.D.
17 2.12 ± 0.47 2.56 ± 0.72a 1.40 ± 0.24 N.D. N.D. 25.16 ± 5.06a 67.06 ± 23.77a N.D. N.D.
60 4.51 ± 2.17b 6.63 ± 4.36b 2.14 ± 0.50b 7.02 ± 4.16b 3.56 ± 1.50b 36.32 ± 7.00b 138.72 ± 56.34b 22.34 ± 4.87 74.33 ± 40.12

N.D. = not determined.
a Difference from relative control group statistically significant p < 0.05.
b Difference from relative control group statistically significant p < 0.001.
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cant difference was an increase in the copper concentration in the
liver of females.

4. Discussion

This study is the first published 90-day study of ingested
molybdenum in animals performed according to current guidelines
(OECD TG 408) and under GLP conditions. The study results did not
demonstrate toxicity in rats given sodium molybdate dihydrate in
the diet at dose levels of 5 and 17 mg Mo/kg/day for 90 days. How-
ever, at the highest dose level (60 mg Mo/kgbw/day), toxicity was
evident in both males and females. This high dose is at least
20,000-fold higher than the current estimates of human intake of
1–2 lg Mo/kgbw/day derived from molybdenum-containing food
and water (Turnlund and Friberg, 2007).

At the end of the 90-day exposure period, the high dose males
and females weighed 15.1% and 5.6% less, respectively, than con-
trols. At the high dose, the decreased growth observed in males
was associated with decreased food consumption, and there was
evidence of reduced food conversion efficiency in both males and
females. In earlier toxicity studies in rats, exposure to molybde-
num also produced a decreased body weight gain; however, pair-
feeding experiments demonstrated that reduced food intake was
not the primary cause of weight loss produced by exposure to
molybdenum (Arrington et al., 1965). The greater effect on the
growth of males compared to females at the high dose is not due
to a difference in the ingested dose of Mo since the actual mean
dose of Mo ingested by high-dose males and females was approx-
imately 55 and 65 mg Mo/kgbw/day, respectively. However, the
greater effect on the growth of males may be related to the fact
that serum levels of Mo at the high dose were slightly higher
(about 23% on average) among males compared to females.

Histopathological evaluation revealed test substance-related
findings in the kidneys (slight diffuse hyperplasia of the proximal
tubules) of two 60 mg Mo/kgbw/day females at the terminal sacri-
fice, which were not present in females sacrificed at the end of
the recovery period of 60 days. No other microscopic effects were
observed that appeared to be treatment-related. The effect of
molybdenum on renal function was previously studied in male rats
given 40 or 80 mg Mo/kgbw/day by gavage for 8 weeks (Bompart
et al., 1990). In that gavage study, nephrotoxicity and decreased
body weight were observed at 80 mg Mo/kg/day, but not at
40 mg Mo/kgbw/day. It is interesting to note that excretion of
molybdenum occurs predominantly via the kidneys, which exert
homeostatic regulation over molybdenum balance (CDC, 2012).
Whether the elevated concentrations of copper observed in the
kidneys of the high dose females in the present study (138.7 lg/g
vs. 43.5 lg/g in controls) may have played some role in the histo-
pathological changes in the kidneys is not known, although the
kidney is a target organ for copper toxicity (Hebert, 1993).

The results of the current study do not confirm earlier reports of
reproductive effects on male and female rats exposed to molybde-
num. Pandey and Singh (2002) reported adverse effects of sodium
molybdate on sperm count, motility and morphology in Druckery
rats administered sodium molybdate by gavage at dose levels of
12 and 20 mg Mo/kgbw/day five days per week for a 60 day period.
In contrast, no adverse treatment-related effects on the testes
(weight or histopathology), sperm counts, motility or morphology
were seen in the current study in rats administered larger oral
doses (up to 60 mg Mo/kgbw/day) for a longer duration (90 days).
Possible factors contributing to the discrepancy in findings be-
tween the two studies include the different strains of rats and
the different routes of administration (gavage vs. diet), although
no significant difference in toxicity was observed between the ga-
vage and dietary routes of exposure in our 28-day range-finder
study. However, the Pandey and Singh (2002) study was poorly re-
ported with no clear description of the effects on the testes or the
actual numbers of animals affected, and there were apparent
inconsistencies in the statistical analyses.

The results of the current study are also inconsistent with those
of Fungwe et al. (1990), who reported a significantly prolonged
length of the estrus cycle in rats exposed to molybdenum in the
drinking water for 6 weeks (Fungwe et al., 1990). Although Fungwe
et al. (1990) did not describe the dose levels in terms other than
the concentration of molybdenum in the drinking water, others
have estimated that the NOAEL and LOAEL for estrus cycle effects
were 0.9 and 1.6 mg Mo/kgbw/day, respectively, in this study. In
contrast, the results of the present study showed no effect on the
estrus cycles in rats given molybdenum in the diet for 90 days at
dose levels up to 60 mg Mo/kgbw/day. The group size was larger
in the current study (n = 10–20) than in the Fungwe et al. (1990)
study (n = 6). Both studies used Sprague–Dawley rats, and it is un-
likely that the difference in the routes of exposure (diet vs. drink-
ing water) would explain such different findings. Other studies in
animals have demonstrated that the effects of molybdenum on
growth are more pronounced under situations where dietary cop-
per intake is low (EPA, 2003). The dietary concentration of copper
was determined to be adequate in the present study, but the die-
tary concentration of copper was not described in the Fungwe
et al. (1990) study. The inability of the present study to confirm
the effects of molybdenum on the estrus cycle reported by Fungwe
et al. (1990) is important because that study has been used as the
critical study in risk assessments of molybdenum (Vyskocil and
Viau, 1999; IOM, 2001; EPA, 2003).
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Molybdenum was clearly absorbed from the diet in the present
study, as evidenced by the substantial dose-related increases of
molybdenum in the serum, blood, liver and kidney. For example,
in the high dose males at the termination of the 90-day exposure
period, the molybdenum concentrations in serum, blood, liver
and kidney were approximately 950, 825, 5.2 and 45 times greater
than the respective control values. Neither Fungwe et al. (1990)
nor Pandey and Singh (2002) measured the concentrations of
molybdenum in serum, blood or tissues, precluding direct
comparisons with the molybdenum levels observed in the present
study.

No evidence of a treatment-related effect on the reproductive
organs or secondary reproductive organs was reported in a 90-
day and a 2-year repeat-dose toxicity study of inhaled molybde-
num trioxide, a less soluble molybdenum substance than is sodium
molybdate dihydrate, in both mice and a different strain of rats
(NTP, 1997). Although the test substance, strain of rats, and expo-
sure route used by NTP differed from that employed in the present
study, the substance circulating in the blood (i.e., molybdate ion)
would be the same for both substances (Mitchell, 2009). Thus, sys-
temic exposure to molybdenum may be compared based on blood
(or serum) concentrations of molybdenum. The mean blood
molybdenum concentration in male rats at the highest exposure
concentration (100 mg/m3 molybdenum trioxide) in the NTP 2-
year inhalation study of molybdenum trioxide was about 60% of
the mean blood molybdenum concentration observed among high
dose males in the current 90-day dietary study, showing substan-
tial absorption of molybdenum in the NTP study and with no ad-
verse effects observed on the reproductive organs.

In the current 90-day toxicity study, ingestion of sodium
molybdate dihydrate produced dose-related increases in copper
levels in serum, blood, kidneys and liver. For example, at the end
of the 90-day exposure period, serum copper levels among high
dose males and females were 405% and 340%, respectively, of the
control values. Previous toxicity studies of molybdenum in rodents
have reported that high doses of molybdenum produced toxicity,
which was associated with very high blood and tissue levels of
copper. The copper, however, was tightly bound to carrier proteins
in the blood and tissues, and it was suggested that, despite the ele-
vated copper levels, the toxicity of molybdenum was actually re-
lated to a reduction in bioavailable copper (Compere et al., 1965;
Nederbragt, 1980; Nederbragt and van den Hamer, 1981; Neder-
bragt, 1982). Measuring the speciation, binding and excretion of
copper was beyond the scope of the present study. The changes
in copper levels at 5 and 17 mg Mo/kgbw/day were considered to
represent a physiological adaptation, not a toxic response, since
symptoms of toxicity attributable to the test material were not ob-
served and the tissue levels, even at the highest dose level were
well below those associated with toxicity in other studies (Hebert,
1993; Stern, 2010).
5. Conclusion

In conclusion, dietary administration of sodium molybdate
dihydrate providing a dose of 60 mg Mo/kgbw/day for 90 days
clearly affected body weight gain in male and female rats, and
was associated with mild renal effects in females. Elevated levels
of molybdenum and copper were found in the serum, blood, liver
and kidneys of rats treated with 60 mg Mo/kgbw/day. Lower doses
of 5 and 17 mg Mo/kgbw/day did not cause any treatment-related
toxicity. No treatment-related adverse effects on the reproductive
organ weights or histopathology, estrus cycles or sperm parame-
ters were observed at any dose level. Thus, the NOAEL for molyb-
denum in male and female rats was determined to be 17 mg Mo/
kgbw/day based on effects on reduced body weight gain in males
and females, and renal effects in two females at 60 mg Mo/kgbw/
day. The NOAEL for gonadal, sperm and estrus cycle effects was
60 mg Mo/kgbw/day.
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From: Sandra Carey
To: DNR 140 Groundwater Quality Standards
Subject: Molybdenum - DNR Stakeholder Group for NR 140 Rule - submission by the International Molybdenum

Association
Attachments: image003.jpg
Importance: High

Please be informed that the International Molybdenum Association has recently become aware of
the ongoing rule-development for molybdenum, and wishes to participate in the stakeholder group,
contributing data and dialogue.
We have examined the June 2019 Wisconsin Department of Health Services Scientific Support
Document for Molybdenum, as a Cycle 10 substance, prepared by Dr. Clara Jeong.
We are concerned to ensure that The Scientific Support Document (SSD) for Molybdenum is
revisited and reviewed during the ongoing Wisconsin rule-development process, in the light of the
following developments:

- Within the last 10 days, the US ATSDR has published its Toxicological Profile for Molybdenum,
dated May 2020. Website: https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1482&tid=289

- The SSD comments that it finds relevant guidance values from the Agency for Toxic Substances
and Disease Registry (ATSDR), and it drew those values from the 2017 draft Toxicological
Profile.

- The final published version of the Profile now in May 2020 contains both revised values and
revised critical studies.
Whereas in the 2017 draft for public comment the intermediate-duration oral minimal risk
level (MRL) was 0.008 mg/kg-d for molybdenum, based on the study by Fungwe et al, the
published version now indicates 0.06 mg/kg-d and is based on the Murray et al 2014a study ,
90-day subchronic toxicity study of sodium molybdate dihydrate in rats. (Reg. Tox.
Pharmacology 70(3): 579-588, http://doi.org/10.1016/j.yrtph.2013.09.003)

- Whereas US ATSDR selects the Murray et al 2014a study as its critical study, we have noted that
Table A-2 ‘Critical Study Selection’ in the Wisconsin SSD, specifically sets aside all three
Murray studies as not critical studies. The setting-aside is on the basis that the Murray
studies did not observe effects related to reproductive or developmental toxicity endpoints
at any doses, in contrast to findings from other studies where effects were observed. We
would urge a revisit of that setting-aside rationale, taking into account that:

o all three studies are recent OECD-guideline compliant GLP studies, whereas the
Wisconsin selected critical studies are not,

o the Murray et al 2014 study is selected by ATSDR as the critical study, with the critical
effect being renal proximal tubule hyperplasia.

For the reasons indicated above, we will therefore welcome further dialogue within the stakeholder
group, and we are available and keen to engage in discussion about these matters.
We shall attend the Zoom meeting announced for 09.30 hours on 9 June 2020.
In the meantime, we would greatly appreciate an acknowledgement of safe receipt of this Email.
Kind regards.
Sandra Carey
HSE Executive

mailto:sandracarey@imoa.info
mailto:DNR140GroundwaterQualityStandards@wisconsin.gov
https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1482&tid=289
https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1482&tid=289
http://doi.org/10.1016/j.yrtph.2013.09.003


IMOA, 454-458 Chiswick High Road, London, W4 5TT, United Kingdom
Direct: +44 (0) 7778 813721 Fax: +44 20 87420128 

IMOA Website: www.imoa.info
MoCon Website: www.molybdenumconsortium.org

In providing consultation or other assistance with respect to technical issues, IMOA, its employees, consultants
and all IMOA members disclaim any and all liability for any claim whatsoever that arises from the provision of
technical advice and services rendered through IMOA. All warranties and representations, express or implied, are
disclaimed. Neither IMOA, its employees, consultants, nor any member of IMOA makes any warranty whatsoever
with regard to the technical advice and/or service rendered.
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January 11, 2022  
  
Bruce Rheineck  
Groundwater Section Chief  
Bureau of Drinking Water and Groundwater 
Wisconsin Department of Natural Resources 
P.O. Box 7921, 101 S Webster St.  
Madison, WI 53707-7921   
   
  
Re: NR 140 Cycle 10: Syngenta Comments, Thiamethoxam    
  
Syngenta has reviewed the WDHS recommendations for Thiamethoxam and has identified two specific 
issues with the proposed draft recommendations which we believe should be corrected before the ES 
and PAL advances further in the process.   
  
Attached you will find our science review of the WDHS draft recommendations for  
Thiamethoxam.  Syngenta agrees with the conclusions reached in EPA’s Thiamethoxam – Draft Human 
Health Risk Assessment of Registration Review (2017).  The WDHS indicated that this EPA document 
was used in the development of their draft recommendations.  However, in reviewing the WDHS draft 
recommendations, there was a minor error in the calculation of the ES concentration based on the 
chronic oral point of departure dose, and the teratogenic potential of Thiamethoxam seems to have been 
misinterpreted.  
  
We look forward to working with you to revise the proposed standards to reflect this issue. Thanks again 
for engaging with stakeholders and for the opportunity to comment.  
  
Sincerely,   

David Flakne   
David Flakne   
Senior Director, State Affairs   
Syngenta    
  
   CC:   Dr. Sarah Yang, WDHS   
  Stan Senger, WDATCP  
  Lori Bowman, WDATCP  
  Dr. Daniel Minnema, Syngenta  
  Russell Underwood, Syngenta  
  Karen Gefvert, WFB   
  Bob Welch, WCGA  
   Amy Winters, Capital Strategies  
    

Thiamethoxam Comments  



  
The Wisconsin Department of Health Services (WDHS) has made recommendations for 
establishing groundwater quality standards for several pesticides, including thiamethoxam. The 
WDHS has recommended an Enforcement Standard of 100 µg/L for thiamethoxam based on the  
US Environmental Protection Agency’s chronic oral reference dose for thiamethoxam.  The 
chronic oral (dietary) point of departure dose, as established by the US EPA, is 1.2 mg/kg/day.  
Based on this point of departure, and an uncertainty factor of 100, the US EPA set the chronic 
oral (dietary) reference dose at 0.012 mg/kg/day.  In consideration of the Wisconsin 
Groundwater Protection Standard (Section 160.13 – Methodology to establish enforcement 
standard and Section 160.15 – Establishment of preventive actions limits) Syngenta believes 
that the Enforcement Standard for thiamethoxam should be set at 120 µg/L rather than the 
WDHS recommendation of 100 µg/L.  
  
The WDHS normally sets the Preventive Action Limit Enforcement Standard at 20% of the 
Enforcement Standard when the pesticide has not been shown to have carcinogenic, mutagenic, 
teratogenic, or interactive effects.   In the case of thiamethoxam, the WDHS recommended the 
Preventive Action Limit for thiamethoxam be set at 10% of the Enforcement Standard because 
thiamethoxam has been shown to have teratogenic effects.  The setting of the action limit at 
10% was based on findings that thiamethoxam exhibited teratogenic effects (skeletal anomalies) 
in animal studies.  Specifically, the WDHS “recommends the preventive action limit for 
thiamethoxam be set at 10% of the enforcement standard because thiamethoxam has been 
shown to cause teratogenic effects (skeletal abnormalities) in some animal studies”.  The source 
of these findings of skeletal abnormalities referenced by the WDHS was the USEPA document: 
Thiamethoxam – Draft Human Health Risk Assessment of Registration Review (2017).    
  
Syngenta believes that the WDHS has mis-applied the teratogenic potential of thiamethoxam in 
their determination of the Preventive Action Limit.  Syngenta agrees with the position outlined 
in the above-referenced EPA document (2017); specifically, that there is no evidence of 
increased quantitative susceptibility of the fetus in the core guideline developmental 
(teratology) toxicity studies.  A brief review of teratology studies, including their 
interpretation, will be presented below in the context of the current issue with thiamethoxam.  
  
For thiamethoxam, developmental (teratology) studies were performed in two species, rat and 
rabbit.  Both studies had four dose levels and a control group.  As required by guidelines, 
maternal toxicity was anticipated at the high dose levels, and no maternal toxicity was 
anticipated at the low dose levels.  The intermediate dose levels were chosen as possible low 
effect dose levels.  In these studies, teratology was assessed, in part, by carefully examining the 
fetus for abnormalities following cesarean delivery on the day before normal delivery was 
expected.  Assessments for skeletal anomies were part of the fetal examinations.  
According to Gupta (2016)1: Numerous skeletal variations can occur in controls, many of which 
may not have an adverse effect on the fetus.  Their frequency of occurrence may, however, be 



dose-related and should be evaluated. Almost all chemically induced malformations have been 
observed in control animals, and most malformations are known to be produced by more than 
one cause.  Thus, it is obvious that great care is necessary in the interpretation of teratology 
studies. For an agent to be classified as a development toxicant or teratogen, it must produce 
adverse effects on the conceptus at exposure levels that do not induce toxicity in the mother.  
Signs of maternal toxicity include reduction in weight gain, changes in eating, hypoactivity or 
hyperactivity, neurotoxic signs, and organ weight changes.  Adverse effects on development 
under these conditions may be secondary to stress on the maternal system.  Findings in the fetus 
at dose levels that produce maternal toxicity cannot be easily separated from the maternal 
toxicity. Compounds can be deliberately administered at maternally toxic dose levels to 
determine the threshold for adverse effects on the offspring. In such cases, conclusions can be 
qualified to indicate that adverse effects on the offspring were found at maternally toxic dose 
levels and may not be indicative of selective or unique developmental toxicity.  

In the case of thiamethoxam, both the rat and rabbit developmental (teratology) studies indicated 
an increased incidence of skeletal variations, but only at dose levels which produced signs of 
toxicity in the dams.  There was no indication of selective teratological effects in the fetuses, as 
shown in the table below (extracted from the US EPA Thiamethoxam Human Health Effects document).   

   
  

In the rat study the dams at the 750 mg/kg/day dose level exhibited clinical signs that included 
hypoactivity and piloerection; the 750 mg/kg/day fetuses weighed less and exhibited a high 
incidence of skeletal anomalies as compared to controls.  At the next lower dose level (200 



mg/kg/day), no adverse findings were noted for either the dams or the fetuses (i.e., NOAEL for 
both dams and fetuses was 200 mg/kg/day).     

Similarly, for the rabbit study, dams at the high dose of 150 mg/kg/day exhibited some 
mortality, hemorrhagic discharge, and lower body weight gain; the 150 mg/kg/day fetuses 
weighed less and there was a slight increase in the incidences of skeletal anomalies, as 
compared to controls.  At the next lower dose level (50 mg/kg/day), no adverse findings were 
noted for either the dams or the fetuses (i.e., NOAEL for both dams and fetuses was 50 
mg/kg/day).  

The NOAELs for these two studies (rat=200 mg/kg/day; rabbit=50 mg/kg/day) are considerably 
higher than the chronic oral (dietary) point of departure dose of 1.2 mg/kg/day.  Based on this 
point of departure, and an uncertainty factor of 100, the US EPA has set the chronic oral 
(dietary) reference dose at 0.012 mg/kg/day.  Thus, the chronic oral (dietary) reference dose is 
about 5,000 to 20,000 times less than those dose levels at which no teratological effects were 
noted, thus demonstrating a very marked safety factor for any such findings.         
  
The US EPA in their 2017 HED review also established that there was no evidence of increased 
quantitative susceptibility in the core guideline toxicity studies. The maternal/parental 
NOAELs/LOAELs in the 1998 two-generation reproduction toxicity study and the core 
developmental toxicity studies (rats and rabbits) occur at doses lower than or equal to the 
developmental/offspring NOAELs/LOAELs and are, therefore, not indicative of a quantitative 
susceptibility. Furthermore, the severity of effects in the parent and fetus/offspring generations 
in the three studies are comparable and therefore are not indicative of qualitative sensitivity.  
  
Furthermore, the US EPA HED recommended that the required Safety Factor of Infants and 
Children (FQPA SF) of 10X for the protection of infants and children be reduced to 1X based on 
the following considerations: 1) the completeness of the toxicity database including adequate 
studies to assess the potential susceptibility in the young (including a DNT study); 2) there is no 
indication of quantitative or qualitative susceptibility in the rat or rabbit core guideline 
developmental toxicity studies; 3) clear NOAELs were identified for the 
developmental/offspring effects observed in the DNT study and in both rat two-generation 
reproduction studies; and 4) the endpoints and doses chosen for risk assessment are protective 
of the susceptibility observed in these studies.  
  
  
  
  
In summary, the skeletal variations noted in the two (rat, rabbit) developmental studies assessing 
the teratological effects of thiamethoxam were only noted at dose levels that were also toxic to 
the dams.  Most likely these observed skeletal abnormalities occurred secondarily to maternal 
toxicity.  The US EPA does not consider thiamethoxam as a teratologic agent.  Based on the 



absence of any selective quantitative or qualitative susceptibility of the fetuses in the rat or 
rabbit developmental (teratology) studies, Syngenta does not consider it appropriate to apply the 
10% preventive action limit for thiamethoxam.  In the absence of selective teratologic fetal 
findings, Syngenta feels that it is appropriate for the Preventive Action Limit for thiamethoxam 
to be set a 20% of the enforcement standard.  
  
Based on the aforementioned discussion, Syngenta respectfully advocates that the Enforcement  
Standard be set at 120 µg/L (120 ppb).  Furthermore, Syngenta respectfully advocates that the 
Preventive Action Limit be set at 20% of the Enforcement Standard of 120 µg/L; specifically, 
the Preventative Action Limit should be set as 24 µg/L (24 ppb).    
  
1 Gupta, PK (2016) Toxicological testing: In vivo systems.  In: Fundamentals of Toxicology: 

Essential Concepts and Applications (1st Edition), Academic Press, NY. pages 131-150.  
    
  
  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
   
  
  

   
   

  
   
   
  

   
    
  
  



Testimony on Adopting PFAS Groundwater Rule DG-15-19 
Peter Burress, Government Affairs Manager 

January 6, 2021 

Good afternoon. My name is Peter Burress. I am the Government Affairs Manager with 
Wisconsin Conservation Voters. We have offices in Madison, Milwaukee, and Green Bay, 
where we work with our network of over 40,000 members and supporters to engage voters 
to protect our environment. I appreciate the opportunity to testify in support of the DNR’s 
rule to establish groundwater standards for certain per- and polyfluoroalkyl substances, or 
PFAS.  

Approximately 70 percent of Wisconsinites, and 97 percent of Wisconsin communities rely 
on groundwater for their water supply.1 Our groundwater is one of the state’s biggest 
treasures, yet we are not taking the necessary steps to protect it. Wisconsinites are 
demanding comprehensive solutions to address PFAS contamination, but our elected 
officials have been slow to respond. That is why we appreciate this rulemaking to establish 
groundwater standards for PFAS. It is an important opportunity to finally drive substantive 
change on this issue, and deliver results for poisoned communities across the state.  

In 1983, Wisconsin led the nation in groundwater protections by signing the 
Comprehensive Groundwater Protection Act. In the nearly four decades since its creation, 
our groundwater law has been used to set public health-based groundwater quality 
standards for 138 chemicals in Wisconsin – including arsenic, mercury, and PCBs.2 To this 
day, there is widespread support for the law, and there has never been an instance where 
an industry went out of business meeting new health-based standards.  

Despite the widespread importance, effectiveness, and support for Wisconsin’s 
groundwater law, we haven’t leveraged it to protect Wisconsinites from PFAS. This has put 
us far behind our neighbors in Michigan and Minnesota, who are already completing 
widespread groundwater testing based on established public health-based standards for 
certain PFAS. We appreciate the DNR leading this important first step to protect 
Wisconsinites from PFAS, beginning here with PFOA and PFOS.  

1 https://waterlibrary.aqua.wisc.edu/water-facts/ 
2 https://dnr.wisconsin.gov/topic/Groundwater/CurrentStandards.html#health 



PFAS are frequently referred to as “forever chemicals” because they do not break down in 
the environment. For decades, these chemicals have been used for industrial applications, 
firefighting foam, and consumer products such as carpeting, waterproof clothing, 
upholstery, food packaging, and various paper products. As we are seeing with the DNR’s 
more than 80 PFAS-related investigations in every corner of the state, we are just beginning 
to learn about the wide-scale exposure to these chemicals.  
 
The U.S. Centers for Disease Control have advised doctors that PFAS have been linked to 
increased rates of testicular and kidney cancer. Exposure can also lead to increased 
cholesterol levels, liver damage, decreases in infant birth weights, and increased risk of high 
blood pressure in pregnant women.3 
 
Another immediate health concern is that there are numerous studies showing that PFAS 
have a negative impact on the effectiveness of various vaccinations, a particularly scary 
finding in the age of COVID-19.4  In 2016, the National Toxicology Program reviewed PFAS 
immunotoxicity and concluded that PFOA and PFOS can pose an immune hazard to humans. 
This negative impact was observed in people of all ages.5 
 
Some of the various findings related to PFAS’ impact on vaccine response:  
 
• In 2013, a study published in Toxicological Sciences provided evidence that certain blood 

level concentrations of PFOA were associated with reduced immunity to flu vaccines.6 
• In 2017, a study published in the Journal of Immunotoxicity reported that elevated PFAS 

levels during the first six months of infancy were associated with a weaker response to 
tetanus vaccination.7 

• In 2020, a study published in Environmental Health Perspectives found that children 
with exposure to PFOS demonstrated a lower response to the measles vaccination.8 

 
Despite these threats to our health, there are no state or federal requirements for testing 
and cleaning up existing pollution. Wisconsin Manufacturers and Commerce has suggested 
we wait for federal standards,9 but the federal government does not develop standards for 
groundwater. Therefore, at this time, the only way to protect our groundwater is through 
state-based standards.  
 
Meanwhile, Wisconsinites are dealing with the impact of PFAS groundwater contamination 
today. On French Island, heavily contaminated wells have left residents living off of five-
gallon water jugs provided by the state and the City of La Crosse.10 In Madison, Well 15 

                                                
3 https://www.atsdr.cdc.gov/pfas/health-effects/index.html 
4https://www ewg org/news-and-analysis/2019/06/pfas-chemicals-harm-immune-system-decrease-response-vaccines-new-ewg 
5 https://ntp.niehs.nih.gov/ntp/ohat/pfoa pfos/pfoa pfosmonograph 508.pdf 
6https://academic.oup.com/toxsci/article/138/1/76/1671296 
7 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6190594/ 
8 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7416537/ 
9 https://www.wpr.org/groups-say-state-lawmakers-are-undermining-efforts-protect-public-pfas-firefighting-foam 
10 https://www.wpr.org/we-didnt-know-french-island-residents-struggle-lack-clear-solutions-pfas-contamination 



approaches its third anniversary of being shut down from PFAS contamination, while 
nearby residents face warnings against consuming more than one fish per month from 
Starkweather Creek.11 Nearly half of Eau Claire’s wells have been shut down while the city 
is managing poisoned water by diluting it through manufactured lagoons.12 In Peshtigo, 
Tyco Fire Products kept the community in the dark about PFAS contamination for four 
years,13 and residents are just beginning to understand the health-related consequences of 
the company’s inaction.14  
 
Still, as daunting as each of these challenges are, knowing about them means that we can 
begin to address them. Unfortunately, we still do not know all the other sources of PFAS 
contamination in Wisconsin, nor do we know which Wisconsinites are at risk. By not 
acknowledging that PFAS are already present in some of our groundwater, we ignore the 
current threats they pose and allow them to continue to spread. This makes future 
treatment more expensive and difficult. 
 
For these reasons, we were happy to see proposed groundwater standards for PFOA and 
PFOS as an important first step in addressing PFAS contamination, and we look forward to 
supporting future standards for additional PFAS. Long-term, we encourage the DNR to 
follow the growing evidence in support of managing PFAS as a class.15 In the meantime, this 
administrative rule is the best chance we have to quickly begin addressing PFOA and PFOS 
contamination in our groundwater.  
 
Particularly in a year where the Wisconsin legislature has passed zero legislation that 
would protect Wisconsinites from PFAS, we appreciate the DNR’s efforts to pass this rule, 
alongside rules for protecting drinking and surface water from PFAS. Attached to the copy 
of my written testimony, you will find a letter of support for these rules, signed by 462 of 
our members. We thank you for your efforts, and appreciate you doing everything you can 
to protect our groundwater from these dangerous forever chemicals.  
 
Thank you for your time,  
 
Peter Burress 
Government Affairs Manager 
Wisconsin Conservation Voters 
 

### 
For more information, contact Peter Burress at peter@conservationvoters.org or  

920-421-3601. Visit Wisconsin Conservation Voters at www.conservationvoters.org.    

                                                
11 https://wisconsinwatch org/2021/10/starkweather-creek-one-of-wisconsins-most-pfas-polluted-waterways/ 
12 https://www.jsonline.com/story/news/local/wisconsin/2021/10/12/eau-claire-shuts-down-half-its-wells-pfas-
contamination/6102075001/ 
13 https://www.jsonline.com/story/news/local/wisconsin/2019/02/04/tyco-waited-4-years-disclose-toxins-wisconsin-drinking-
wells/2727670002/ 
14 https://wisconsinwatch.org/2021/05/residents-of-wisconsin-region-struggle-with-aftereffects-of-dangerous-forever-chemicals/ 
15 https://pubs.acs.org/doi/10.1021/acs.estlett.0c00255 



 
Petition to Protect Our Water from Toxic PFAS Chemicals 
 
Every person has a right to safe drinking water. As Wisconsinites, from every corner of the 
state, we appreciate your efforts to protect our communities from PFAS by implementing 
administrative rules related to drinking water (Natural Resources Board Order Number DG-
24-19), surface water (Natural Resources Board Order Number WY-23-19), and 
groundwater (Natural Resources Board Order Number DG-15-19) from PFAS.   
 
PFAS are a class of highly toxic, human-made chemicals that for decades have been used for 
industrial applications and consumer products such as carpeting, waterproof clothing, 
upholstery, food packaging, firefighting foam, and various paper products. Commonly 
referred to as “forever chemicals,” PFAS do not break down over time. There is mounting 
evidence linking these chemicals to a wide variety of serious long-term health risks 
including: 
 

• Increased cholesterol levels 
• Decreased responsiveness to vaccines 
• Increased risk of thyroid disease 
• Decreased fertility 
• Increased risk of high blood pressure in pregnant women 
• Lower infant birth weights 

 
PFAS are already presenting well-known public health risks in communities like Campbell, 
La Crosse, Eau Claire, Madison, Peshtigo, Marinette, and Rhinelander. The list of impacted 
communities continues to grow. Across the state, the DNR has already opened more than 80 
PFAS-related investigations in over 35 communities. 
 
Still, the truth is, we don't know how widespread the exposure to these dangerous 
chemicals might be. There are no state or federal requirements for testing and cleaning up 
existing pollution. Without immediate comprehensive public health-based action, PFAS will 
continue to poison our communities and threaten future generations. The Department of 
Natural Resources' proposed rules are central to tackling PFAS' threat to Wisconsin 
communities. 
 
We appreciate the Department's efforts, and urge you to do everything you can to 
ensure these rules are adopted.  
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