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For 10 years, a chemical not EPA approved was in 
their drinking water 

 Updated 11:11 AM ET, Wed November 28, 2018 

For 10 years, some residents in Denmark, South Carolina, have been suspicious of the rust-colored 
water coming from their taps. They've been collecting samples in jars and using bottled or spring water, even 
though the local and state government assured them it was safe.

But through a Freedom of Information Act request and a one-year investigation, CNN has found new information 
that may cast doubts on those assurances.

The state government was adding a substance to one of the city's four wells, trying to regulate naturally 
occurring iron bacteria that can leave red stains or rust-like deposits in the water. The substance, known as 
HaloSan, was not approved by the US Environmental Protection Agency to disinfect drinking water.

The city's mayor says that all of the city's wells flow into one system to be distributed throughout the city. 

The EPA and the state of South Carolina have confirmed to CNN that there is now an open investigation into how 
this happened, although neither would comment on the target of the probe or the scope. 

It's unclear what the effects of HaloSan might have been on the almost 3,000 people who live in this rural, tight-
knit community, but a group of about 40 residents believe the water is to blame for illnesses and maladies they 
say they're suffering from. 

The chemical is typically used as a disinfectant for pools and spas, but several experts contacted by CNN said 
they could not find another instance where it was added to a drinking water system.

One thing is clear -- the state of South Carolina approved its use, and it should not have. It was used for 10 years. 

CNN was told by the state that it has been adding HaloSan to the water in Denmark since 2008.

A spokesman for South Carolina's Department of Health and Environmental Control told CNN in an email that it 
believed HaloSan was EPA-approved for drinking water based on the way the system was "advertised."

"The Berry Systems HaloSan treatment unit had been advertised as an effective treatment in the 
control of iron bacteria and was certified ... " said Tommy Crosby, director of media relations for the 
South Carolina Department of Health and Environmental Control.

Exhibit 10

Berry Systems, the makers of HaloSan, has not responded to multiple phone calls and emails by CNN 
requesting comment. 

"It was our thinking that it was an approved chemical to be used," said Gerald Wright, mayor of Denmark, 
South Carolina. "We rely totally on DHEC because they have the responsibility and expertise to test, monitor 
and advise."

An EPA spokesperson tells CNN that HaloSan is not approved to be used to treat drinking water.
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"HaloSan has not undergone the necessary evaluations as part of the pesticide registration process and, 
therefore, EPA cannot confirm the safe use of this product for the disinfection of drinking water," according to the 
EPA....Disinfectants fall under the EPA pesticide program. 

The EPA told CNN that HaloSan is not a registered pesticide product and has not been reviewed by EPA's 
pesticide program. By law, "a product intended to be used to disinfect drinking water must be registered by the 
Environmental Protection Agency," and have scientific data that demonstrates that the product "can perform its 
intended function without undue harm to people or the environment."

Exhibit 10

An April 2018 presentation by South Carolina's Department of Health and Environmental Control 
shows that one of Denmark's wells was treated with HaloSan.

The EPA also says that dosage must be regulated when being used for its intended purposes in pesticides. In 
Denmark's drinking water, it's unclear if it was regulated or filtered. 

Wright tells CNN that he defers to South Carolina's DHEC. 

"The Berry Systems treatment unit ... was specifically designed to treat the Cox Mill Well at the proper level," the 
DHEC's Crosby said. He did not say how, or if, the standard for daily monitoring was met. 

Marc Edwards, a Virginia Tech engineer and researcher who first learned of HaloSan's usage in a sampling 
report about Denmark, said he was "dumbfounded" when he saw it was being added to one of Denmark's wells.

"I did a thorough search, and I've never seen it approved for a public water supply before," he said. "And the 
EPA approvals that I saw, none of them were for municipal potable water."

In addition, Edwards noted that he sees no evidence in any reports that the dosage was being regulated.

"You have to make sure you don't put too much of it in the water. And there was no way that they could prove 
that they weren't exceeding the recommended dose," he said. 
"There's a maximum allowed amount, even for industrial applications. And they have no way of proving that, 
that level is not being exceeded." 
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Joe Charbonnet, science and policy associate at the Green Science Policy Institute, said without knowing the 
concentration levels in the water, it's hard to know the health effects. He said he is concerned about HaloSan 
being used as a water disinfectant because it could produce compounds that are toxic.

Like many small towns, Denmark's water bills have been rising since its population dropped, along with its 
revenue. Maintenance of old water lines has fallen victim, leaving pipes to rust and turn the water brown. It's 
unappealing to look at, even if the discolored water isn't violating the law. 

A $2 million federal grant to repair and upgrade water pipes here just wasn't enough, according to Wright, 
Denmark's mayor. "[O]ne grant itself is not adequate to replace all of the necessary pipes. We prioritize the ones 
that should be replaced first," he told CNN. "At no time have we not responded to a need that was urgent. 
We've done that. So what we've done is all we know we can do."

CNN's Sara Ganim, left, with Denmark residents Eugene Smith and Paula Brown. They drive 20 miles 
round-trip to fill empty bottles with natural spring water to use at home.

Exhibit 10

Water is a problem in thousands of towns across the United States. But in Denmark, it's not just the water pipes that 
are eroding -- so has trust in government officials who claimed the water was properly treated when it apparently was 
not.

Denmark residents Paula Brown and Eugene Smith have been calling for more government oversight since their water 
tested high for lead in 2010. Subsequent tests were below the legal limit for lead. But, the couple says there have been 
concerns about skin rashes and kidney problems among residents for years, although a link has not been made 
directly to the water.

Brown calls into the local radio station almost every day in an attempt to warn her neighbors that she doesn't believe 
the water is safe to drink.

"How can they say it's good to drink?," Smith told CNN. "I'm not gonna drink it, and I know other people drink it, but a 
lot of people are drinking it because they have no other choice." 

The couple drives 20 miles roundtrip each month to collect local spring water in cases of gallon jugs and uses that to 
cook, drink and brush their teeth.
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In 2016, Brown saw Virginia Tech's Edwards on television, talking about the lead crisis in Flint, Michigan. 
Edwards has spent nearly two decades testing water and challenging federal, state and local governments on 
water quality, and his work helped to reveal high levels of lead in Flint's water. 

Brown picked up the phone and asked him to sample the water in Denmark, too.

Edwards took samples at 34 homes and six other locations. Results showed that lead levels were over the legal 
limit in slightly more than 10 percent of those sampled. But Edwards says those findings were not high enough 
above the EPA's action level to sound alarm bells that there was a city-wide problem.

However, medical experts say there is no safe level of lead in the body. 

South Carolina's DHEC tested Brown and Smith's home in 2010, and found about twice the legal level of lead in 
the water. When it returned to test a few months later, it found levels had dropped below the legal limit. 
But, in 2011, Eugene Smith, was told by his doctor that the level of lead in his blood was high, and he should 
avoid his own water. 

"They are not to be exposed either by ingesting nor skin exposure," reads a medical report that Smith shared with 
CNN. 

"I was shocked," Smith said. "Because I hadn't felt like I had it in me. I got kind of upset and very angry at the 
time."

Documents from his doctor show his blood lead levels were elevated and he says he was diagnosed with partial 
kidney function. Although he can't say his health problem was caused by the water, he suspects it.

Exhibit 10

Marc Edwards and student William Rhoads in Flint, Michigan.

But Edwards says he couldn't let go of a nagging feeling that there was something missing, especially after 
finding red flags, like a 2010 local newspaper story where a city official declared the water had safe lead levels 
nine days before the testing was conducted. Wright, Denmark's mayor, later told CNN that officials were relying 
on 3-year-old data when talking to the newspaper because that was what was available at the time.

Skeptical of the town's transparency, Edwards decided to request to test the town's water at its source -- the 
drinking water wells -- for certain bacteria that might be causing some of the rashes and illness that residents 
described.
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Wright wavered, and eventually, Edwards says he was denied access to the wells. 

Wright said he had no reason to prevent Edwards from sampling. He said the state was required to do its own 
testing.

"I told him I thought it would be a waste of his time and resources to get the same samples," he told CNN. "I 
guess you have to decide if you gonna believe him or believe me."

Instead, the mayor allowed a team from the University of South Carolina to accompany state testers at the well 
sites, and the resulting report revealed that HaloSan was being added to the drinking water supply at one of the 
four wells. 

After Edwards began asking questions, the state was ordered by Clemson University, which oversees pesticide 
registration in South Carolina, to stop adding HaloSan to the water. The well remains offline and is not in use. 

Exhibit 10

"I mean it has stopped, but what the effects that did to people who been using this water through and through?" 
Eugene Smith said. "I'm real kind of upset. People won't know until they go get tested and find what's happened 
to your body. Oh my god."

Denmark's mayor told CNN he believes he has done everything to make sure the water is safe.

"I live here," he said. "I use water every day. Drink it. Washing in it. I would be extremely foolish if I didn't make 
certain it was safe. I care about myself as much as anybody cares about themselves. We have not been derelict 
or negligent with anything related to water. Those persons complaining, you will find out they are bogus 
complaints. We don't have any reason at all to provide anything less than quality water." 

A group of about 40 residents, including Smith and Brown, are now considering litigation, claiming they've been 
harmed by the water. They've hired Charleston, South Carolina, attorney John Harrell to represent them. 

Harrell tells CNN one of his clients, a 12-year-old, had to have her gall bladder removed because she had 4,000 
stones in it, and another 15-year-old client had so many bladder-related illnesses that she had to have her 
bladder removed. 

"There are so many residents that have been diagnosed with kidney dysfunction. I am convinced that there is 
some serious contamination," he said. 

South Carolina's Department of Health and Environmental Control, when asked about the potential litigation, said 
it would be "inappropriate" to comment.

CNN's Matt Gannon contributed to this report 

Correction: This story has been corrected to accurately reflect the lead levels in Marc Edwards' results and 
the number of locations sampled.
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POLITICS & GOVERNMENT 

SC says injecting chemical into drinking water was 
safe. Researcher skeptical 

BY SAMMY FRETWELL 

"# f • ,.. 
NOVEMBER 15, 2018 07:16 PM, UPDATED NOVEMBER 16, 201811:35 AM 

Marc Edwards, an environmental engineering researcher at Virginia Tech, and a group of graduate students 

collected water samples from several Denmark, SC homes in September 2017 and tested for lead and other 

contaminants. 
By Tracy Glantz 

COLUMBIA- Despite criticism from a nationally known scientist, S.C. regulators say the 

chemical injected into a small town's drinking water without federal approval likely did not 

make anyone ill during the 10 years it was used. 

Exhibit 20
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Regulators at the S.C. Department of Health and Environmental Control said Thursday the 

chemical put in the water may have helped Denmark by keeping a well from clogging up. It 

was the state agency's first comments since news outlets reported on the chemical's use earlier 

this week. 

"We feel it's safe," said Mike Marcus, a veteran DHEC regulator who runs the agency's water 

division. "We do not believe that this has translated into adverse health effects for the users." 

Thursday's statement by DHEC is part of a simmering debate over Denmark's drinking water. 

Questions about the chemical, known by the trade name HaloSan, sparked a lawsuit Thursday 

against the town of Denmark for putting it in the water. Three law firms represent residents 

concerned about the injections. 

The chemical has rarelY-, if ever, been used in 12ublic water SY-stems. It was being used to kill 

iron slime that threatened to clog one of Denmark's four wells. 

Clemson University regulators ordered Denmark to stop using HaloSan after the discovery last 

summer that it was not approved for use by the U.S. Environmental Protection Agency. 

But Marcus said another testing organization, called NSF, has approved the chemical for use 

in public drinking water systems. NSF is an independent organization that tests products to 

make sure they meet public health standards. Anyone selling or distributing water treatment 

products must comply with NSF standards, according to the organization's website. 

That's why DHEC signed off on the use of the chemical, officials said. 

"The NSF has been very constant that HaloSan has been an approved product," Marcus said. 

Exhibit 20
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Reached Thursday night, Virginia Tech researcher Marc Edwards, who has been studying the 

Denmark water system, criticized DHEC for trying "to do damage control." 

If not used properly, the ingredients in HaloSan can be toxic to people, causing skin and eye 

irritation, the EPA says. 

Edwards, known nationally for his work to expose the Flint, Mich., drinking water crisis, said 

DHEC's assertions are misleading. HaloSan never was intended to be used routinely in 

drinking water, he said. It was supposed to be used periodically to help unclog wells, but 

Denmark used it more than that, he said. 

"The NSF registration is not for chemicals continually dosed to drinking water,'' said 

Edwards, who has examined NSF documents about HaloSan. "The registration is for 

chemicals that are used in an industrial process, and might find their way into drinking water, 

in a very dilute form. So it is disconcerting that DHEC is still defending the use of this 

chemical that is not approved by the EPA." 

Edwards said the public may never know if the chemical affected anyone's health. It is unclear 

what amount of HaloSan went into drinking water. 

"It is 100 percent uncertain," he said. 

DHEC's Marcus said the chemical was not fed constantly into the water system, only when 

one of the town's four wells was in use. DHEC officials also said agency inspections have not 

found HaloSan was fed into the well system at unsafe levels. Well records, kept by drinking 

water operators for the town, verify that, Marcus said. The state agency says it inspects those 

records at least annually but sometimes more often. 

The HaloSan issue is one of several concerns residents of Denmark have expressed about the 

quality and price of their drinking water in recent years. In addition to Thursday's state 

lawsuit against the town by the Strom Law firm and two others, a Charleston law firm also is 

investigating questions about the town's drinking water. The Harrell firm will hold a meeting 

Friday night with town residents and Edwards in Denmark. 

Exhibit 20
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Denmark resident Deanna Miller-Berry, who is concerned about the town's drinking water, 

said DHEC's response that HaloSan was safe is not surprising. 

"Of course, they would say that," Miller-Berry said, declining further comment. 

Denmark, S.C. has been in an uproar lately after revelations that an unusual chemical was used in the drinking 

water. State regulators say the chemical is safe.PHOTO BY SAMMY FRETWELL, THE STATE 

SAMMY FRETWELL W f II 

Sammy Fretwell has written about the environment for more than 20 years. Among the matters he covers are 
climate change, wildlife issues, nuclear policy, pollution, land protection, coastal development, energy and 
state environmental policy. Fretwell is a University of South Carolina graduate. 

O Comments v 

Exhibit 20

Exhibit Supplement Page 11 of 100



The Ultimate Solution
Eliminate Iron Bacteria in the Well

www.berrysystemsinc.co

m 

HaloSan 

Exhibit 30
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Mission Statement 

Water is the most precious molecule on the planet. In the 21st 
century, with water supplies shrinking, water will replace oil as 
the premiere natural resource. Clean water is essential to a high 
standard of living. Poor water quality negatively impacts every 
aspect of life. Precious groundwater resources must be 
managed and protected by implementing strategies to ensure 
groundwater quantity, such as well yields, and groundwater 
quality with respect to bacteriological impacts. At Berry 
Systems, we believe everyone deserves clean water. We bring 
innovative products to market and aggressively service that 
market with integrity by collaborating with our employees, 
vendors, customers, and water industry specialists who share 
our goal of making water the pristine resource it was designed 
to be. 

926 Carolina Drive 
Lugoff, SC 29078 

Phone: (803) 408-6730 
Fax: (803) 408-6784 

www.berrysystemsinc.com 

Exhibit 30
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HALOSAN

HaloSan is a drinking water treatment chemical which is tested and certified by NSF 
International (see Background on NSF and the Drinking Water Additives Program) for 
disinfection and oxidation of bacteria for potable applications. This sanitizer is used to kill the 
naturally occurring bacteria in your well which cause odors, slimes, chemical resistant staining 
and clogging. HaloSan will kill any bacterium that does not have a spore in its life cycle. 

BioShield dispenses HaloSan, a well sanitizer, into the well water killing the iron and sulfate 
reducing bacteria. 

The BioShield product line is a treatment system for control of iron and sulfate reducing 
bacteria in water wells and associated equipment. 

BioShield eliminates iron and sulfate reducing bacteria problems in water wells preventing 

damage to associated equipment such as water treatment peripherals, irrigation systems and 
household appliances.  

BioShield prevents the formation of hydrogen sulfide gas by eliminating sulfate reducing 
bacteria. 

BioShield also enhances filter performance by preventing bacterial deposits of organic 
compounds and mineral hydroxides. 

HaloSan Benefits 
 Certified to NSF/ANSI Standard 60 for disinfection

and oxidation of potable water
 Automatic daily disinfection of well with minimal

chemical intervention for continuous control of
iron and sulfate reducing bacteria

 Replaces manual chlorine disinfection routines
 Sanitizes the well
 Controls bacteria in wells and water tanks.
 Eliminates clogging and blockages caused by iron

bacteria in pipes, pumps, micro irrigation
lines, filters and softeners.

 Prevents odors caused by iron and sulfate
bacteria in wells.

Agriculture, Industry, Supply, Private, 

Irrigation Systems 

The Ultimate Solution for Elimination of Iron, Manganese and Sulfate 
Reducing Bacteria in Groundwater Wells

HaloSan, is NSF certified for disinfection of potable water supplies.

Rev. 02  09/18/2008 
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Background on NSF and the Drinking Water Additives Program

NSF International, The Public Health and Safety Company™ was established in 1944, as an independent, 
not-for-profit, third party organization dedicated to the protection of public health and safety. NSF has more 
than 300 employees consisting of engineers, chemists and toxicologists who develop U.S. national 
standards and provide independent product testing and certification services for products that impact food, 
air, water and the environment. NSF is a World Health Organization (WHO) Collaborating Center on 
Drinking Water Safety and Treatment, as well as for Food Safety. 

NSF involvement in the evaluation of drinking water chemicals began in 1985, when the U.S. EPA granted 
an NSF-led consortium of stakeholders the responsibility to develop consensus, health-based, quality 
specifications for drinking water treatment chemicals and drinking water system components. EPA also 
requested development of a product testing and certification program that would allow for independent 
product evaluations for use by states, cities, and water utilities, as a basis for product acceptance and use. 

The original goal of the standard and certification program was to develop a preventative mechanism for 
selecting treatment chemicals that would not contribute harmful levels of contaminants to drinking water. 
The standards and the certification program were designed to be dynamic, to change as regulations 
change, and to constantly be tied to the requirements of the Safe Drinking Water Act and its drinking water 
quality regulations. In 1988, EPA terminated its informal chemical additives advisory program upon 
completion of the NSF standards and successful launch of the NSF product certification program . We 
believe that the NSF standards and certification program have succeeded in achieving the goals of the 
original mandate. 

Today, NSF provides testing and certification services for thousands of products from more than 80 
countries. NSF publishes its listings on its web site at www.nsf:org.  

Rev. 02  09/18/2008 

HALOSAN

Agriculture, Industry, Supply, Private, 

Irrigation Systems 

The Ultimate Solution for Elimination of Iron, Manganese and Sulfate 
Reducing Bacteria in Groundwater Wells
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Get pristine water from your well! 

Well water is contaminated by a variety of bacteria, which feed upon the minerals in the water. The pres-
ence of as little as 0.1 mg/L iron in well water will encourage the growth of iron bacteria. These bacteria 
combine dissolved iron and manganese with oxygen and use it to form rust-colored deposits and slime 
which build up on well screens, pipes and plumbing fixtures resulting in odors, stained surfaces and clogged 
plumbing or irrigation systems. Layers of insoluble iron and organic material from the bacteria block screens 
and pipes reducing well yields and water pressure. Traditional treatment methods work temporarily until 
clogged by the bacteria. The key to eliminating the problem is eliminating the bacteria at the source, in the 
well. The BioShield system is unique in this approach. HaloSan, is NSF certified for disinfection of potable 
water supplies.  

The number one reason for loss of production and abandonment of groundwater wells is biofouling, and the 
number one agent of biofouling is iron bacteria. HaloSan kills these bacteria and protects your well and 
everything the water touches from clogging, slimes, staining, and odors. HaloSan is the only chemical ap-
proved for use in the BioShield system.  

Sessile organisms residing within biofilm possess a number of advantages over their free-swimming or 
planktonic counterparts, including increased resistance to adverse environmental conditions such as shock-
ing and antibacterial agents. Biofilm development causes significant problems in the areas of public health, 
medicine, and industry. Accordingly, there has been a great deal of research to better understand biofilm 
development and to identify improved strategies for biofouling control. 

Recent work in this area has focused on the role of cell-to-cell signaling within biofilm populations. It is now 
believed that many different types of bacteria are able to produce and respond to various hormone-like sig-
nal molecules. A particular subset of these molecules have been shown to be involved in biofilm formation 
and dispersal. HaloSan works by triggering the dispersion mechanism in biofilm bacteria. Once the bacteria 
are dispersed into the bulk fluid, they are easily eliminated by the sanitizer. 

Biofilm, the clog or buildup of organic and inorganic material within the well, encourages the growth of op-
portunistic and pathogenic bacteria including species such as H. pylori.  Opportunistic bacteria, including 
Pseudomonas aeruginosa, can be harmful to people with immune compromise issues.  Bacteria are not the 
only pathogens which can contaminate well systems; the list of potential pathogens in wells includes human 
viruses, pathogenic fungi, cyanobacteria and protozoa.  E. coli is one of the most common well bacterial 
pathogens.  Shallow wells under the influence of surface water are at greatest risk for contamination.  The 
depth of the casing, not the depth of the well, is the key factor. 

Rev. 02  09/18/2008 
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Irrigation Systems 

The Ultimate Solution for Elimination of Iron, Manganese and Sulfate 
Reducing Bacteria in Groundwater Wells
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Biological and Chemical Processes 

Important Information for Well Owner 

Groundwater wells harbor a variety of nuisance bacteria, opportunistic bacteria, and pathogenic bacteria. 
Most states require only a one time disinfection and test for Total Coliform Count when the well is first con-
structed. However, it is not uncommon for wells showing no coliform bacteria to have very large bacterial 
populations. According to the EPA, “Disinfectants themselves can react with naturally-occurring materials in 
the water to form byproducts, such as trihalomethanes and haloacetic acids, which may pose health risks.” 
BioShield is designed to safely clear the debris from the bacterial biofouling of the well. When the level of 
bacteria decreases, the level of disinfection by-products will decrease.  For the reasons listed above, we 
recommend you use an alternate source of water for drinking and food preparation until the well 
and pipes are free of any debris and the water is consistently running clear.   

HaloSan is certified by NSF for potable water. Biofouling of the well is eliminated and maintained below this 
certification level.  Should you be concerned about disinfection by-products in your well, Underwriters La-
boratories will test the water according to their UL Drink Well program.  See www.uldrinkwell.com for more 
information. Also, activated carbon may be used to remove disinfection byproducts. 

BioShield is the most effective system for killing bacteria in the well.  The system runtime is dependent up-
on the well construction and the level of biofouling in the well.    A biofouled well will deposit both organic 
and inorganic material, including ferric hydroxides, in the well proper, the pump, the riser, the supply line 
and into the plumbing in the residence or irrigation system in an amount directly proportional to the level of 
biofouling.  When the bacteria in the well begin to be eliminated, these particles will come loose and migrate 
downstream.  Be aware of the resulting debris and protect any peripheral water treatment devices you may 
have accordingly. 

Rev. 02  09/18/2008 
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Reducing Bacteria in Groundwater Wells
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After Installation Check List
Important Information for Well Owner 

To clear the well and distribution piping of the biofouling materials, which have built up over time in 
the well and plumbing, please follow these simple directions: 

Use the BioShield Selection Program (at www.berrysystemsinc.com/brochure.html) to calculate the 
run time for the well and program the timer accordingly. 

Each morning run the spigot closest to the well until the water runs clear. 
Then run water from each faucet in the house until the water runs clear. 

This is to be done daily until the well and pipes are free of any debris caused by biofouling.  Depending on 
the level of biofouling at your site, this regimen will need to be done for a period of several days to several 
weeks. 

Check the residual level of the HaloSan in the water at the kitchen tap using the test kit enclosed in the 
installation kit.  Ensure that the residual level does not exceed 3 mg/L.  Should you get a reading in excess 
of 3 mg/L go to the well and run water to waste until the level is reduced and reduce the run time 
accordingly.  One hour after the cycle runs, a residual of 0.2 or less is best.  The timer should be set 
accordingly to maintain this level. 

Once BioShield has cleaned the well and pipes of the biofouling the run time may be reduced to maintain 
the well biologically.  Up to a 50% reduction in run time may be sufficient.  You are the water treatment 
operator. Many variables influence the bacteria level in well water. Use the test kit to monitor your well water 
residual and adjust the runtime as needed.  Never use a runtime that yields a residual higher than 3 mg/L. 

Note:  (See HaloSan instructions for additional information on testing for the HaloSan residual.)  Should you 
ever smell the chemical, test the water using the residual test kit and reduce the run time to reduce the 
residual level.  Also, should the water quality diminish, immediately check the canister to determine whether 
it has a sufficient quantity of HaloSan in it.  If the canister is ½ full or better, an upward adjustment of the 
timer may need to be made.  Any adjustments to the timer should be done in small increments and 
sufficient time, at least a few days, should be allowed to lapse before additional adjustments are made.  An 
exception to this would be a high residual reading where a larger downward adjustment might be required. 

Do not use bleach products in your clothes washer as they may oxidize the iron and stain clothes. 

Contact Berry Systems, Inc. if further information is needed. 

Rev. 03  08/09/2010 
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Agriculture, Industry, Supply, Private, 

Irrigation Systems 

The Ultimate Solution for Elimination of Iron, Manganese and Sulfate 
Reducing Bacteria in Groundwater Wells
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The Public Health and Safety Organization 

NSF Product and Service Listings 

These NSF Official Listings are current as of Tuesday, December 11, 2018 at 12:15 a.m. Eastern Time. Please 

contact NSF to confirm the status of any Listing, report errors, or make suggestions. 

Alert: NSF is concerned about fraudulent downloading and manipulation of website text. Always confirm this 

information by clicking on the below link for the most accurate information: 

http: //info.nsf.org/ Certified/PwsChemicals/Listings.asP-?ChemicalN ame= Bromochlorodimethy:lhy:dantoin& 

NSF/ANSI6o 
Drinking Water Treatment Chemicals - Health Effects 

Berry Systems, Inc. 
926 Carolina Drive 

Suite 100 

Lugoff, SC 29078 

United States 

803-408-6730

Visit this comP-any:'s website 

(http://www.berry11)'.stemsinc.com). 

Facility : Lugoff, SC 

Bromochlorodimethylhydantoin 

Trade Designation 

WellGuard[1] [CL] 

Product Function 

Well Cleaning Aid 

Well Rehabilitation Aid 

Max Use 

3mg/L 

[1] The finished drinking water should be monitored according to manufacturer's use

instructions to ensure that the residual level does not exceed the manufacturer's

recommended use level.

[CL] The residual levels of chlorine (hypochlorite ion and hypochlorous acid), chlorine

dioxide, chlorate ion, chloramine and disinfection by-products shall be monitored in the

finished drinking water to ensure compliance to all applicable regulations.

Exhibit 40

Note: HaloSan is no longer listed. 

This appears to be its replacement.
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Denmark Public Water System

Overview

City of Denmark Public Water System

The City of Denmark Public Water System is a small rural water system served by

three active groundwater wells, and it operates and maintains two elevated storage

tanks. The system serves a population of approximately 4,900 customers (which

includes residents, students attending two local colleges, and commercial and

industrial properties). The wells pull groundwater from an aquifer approximately 300

feet deep. The water is treated with chlorine to kill bacteria.

DHEC conducts annual inspections and oversees routine compliance sampling of the

water system in the City of Denmark. At various times during the year, DHEC

conducts water sampling at the well station after treatment and along the

distribution line. We also oversee the in-home testing required by the

Environmental Protection Agency's (EPA) Lead and Copper Rule.

The City of Denmark's drinking water currently meets the requirements of all EPA

health-based standards.

The South Carolina Department of Health and Environmental Control (DHEC)

administers and enforces drinking water quality standards and regulations set by the

Environmental Protection Agency (EPA) and the State Legislature.

DHEC promotes voluntary compliance with state and federal drinking water

standards and also helps water systems achieve the best possible water quality

levels by providing technical assistance and education. The agency emphasizes

prevention of contamination through source water protection.

Exhibit 60
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Concerns About Water Discoloration

In the past, DHEC has received concerns and complaints of water discoloration,

which may also cause staining of �xtures and laundry. These issues are created by

the levels of iron and manganese found in the water. Iron and Manganese are

naturally-occurring metals and the EPA does not set health-based limits on their

presence in drinking water. However, DHEC has worked with the City of Denmark

for several years to provide technical assistance and recommendations as the city

continues its e�orts to address concerns about discolored water.

Concerns about HaloSan

The HaloSan product has been used to control the growth of iron bacteria in the Cox

Mill Well. HaloSan was assessed and approved by the American National Standards

Institute/National Sanitary Foundation (ANSI/NSF) and deemed safe for its intended

use. The Department is required by regulation to rely upon ANSI/NSF Standard 60-

Health E�ects to evaluate the safe use of chemicals added to drinking water.

During a 2018 special study with USC, the Edisto Riverkeeper, the South Carolina

Rural Water Association and DHEC, questions arose about whether or not HaloSan

needed to also be registered under the Federal Insecticide, Fungicide and

Rodenticide Act (FIFRA). The EPA delegates regulatory authority for pesticides under

FIFRA to Clemson University’s Department of Pesticide Regulation (Clemson DPR).

DHEC contacted Clemson DPR who determined it did require FIFRA registration.

It is important to note, NSF has numerous other approved products containing the

same active ingredient as HaloSan.

In August 2018, the City of Denmark noti�ed DHEC that it had taken the Cox Mill

o�ine while considering alternate treatments for iron bacteria.

As with all public drinking water systems, the Department performs routine 

inspections of all wells and treatment systems to ensure all drinking water 

requirements are met.

Exhibit 60

Exhibit Supplement Page 24 of 100



I • 
... 

D H E C 

■EJ
PROT&CT PROSPf.R 

C E.-.rl Humcr,Commissioncr 

Pl'or110/mgarrd protHting tile 11�1/hof lltt publir. and lltl'n, ,�,..,,.,,...,,t 

September 23, 2011 

Town of Denmark 
Attn: Jimmie Shepherd 
4768 Carolina Highway 
Denmark, SC 29042 

RE: Sanitary Survey 
System# 0510002 

Dear Mr. Shepherd: 

]RBCBIVED 

SEP 2 8 2011 

Bureau ot Water 
Drfnking WaterProfecoon DMslon

On September 20, 2011, a sanitary survey was conducted on the public water system serving the 
Town of Denmark. The intent of the sanitary survey is to evaluate the public water system's 
ability to provide a continuous supply of safe drinking water to its customers. 

The Town of Denmark public water system received an overall rating of Unsatisfactory. 
Enclosed is a copy of the survey and a report, which includes a description of the public water 
system, specific findings made during the sanitary survey, and recommendations for correcting 
any deficiencies. This survey and the report should be kept on file for no less than ten (10) years 
and be made available to the public or DHEC upon request. It is requested that all parties 
responsible for the operation and maintenance of the water system review this report promptly. 

If you have any questions or ifl can be of any assistance, please call me at (803) 641-7670. 

Sincerely, 

rooke Davis 
Environmental Health Manager 
EQC Region 5- Aiken 

cc: Marty Chaney, Bureau of Water 

SOUTH CAROLINA DEPARTMr:N r OF HEALTH AND F.NVrRONMENTAL CONTROi. 

Rcgion5 
Serving Aiken, Allend,le, Bamberg, Barnwell, Calhoun and Ornngburg C.Ounties 

Aiken EQC Office • 206 Beaufort Street NE • Aiken, SC 29801 • Phone:(803)641-7670 • Fax: (803) 641-7675 • www.scdhec.gov 
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https://thetandd.com/news/dhec-denmark-water-system-unsatisfactory/article_dede492c-0508-11e1-a18f-

001cc4c002e0.html

DHEC: Denmark water system 'unsatisfactory'
By DIONNE GLEATON, T&D Staff Writer  Nov 2, 2011

TRY 1 MONTH FOR 99¢

State health of�cials say they have found numerous problems with Denmark’s water system, from leaky pipes to

shoddy recordkeeping. The S.C. Department of Health and Environmental Control has declared the system

unsatisfactory and referred it to the agency’s drinking water enforcement section. It gave the system’s water quality

a “needs improvement” rating.

LARRY HARDY/T&D
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High water loss, inept record maintenance and a failure to safely store gaseous chlorine
are among the factors that led state health officials to give Denmark's public water
system an "unsatisfactory" rating.

Town officials say the water is safe to drink. And although they say Denmark is
addressing the problems cited in a S.C. Department of Health and Environmental
Control report, resident Doug Gore said the situation has not improved the quality of his
water.

"It doesn't do any good to go to city hall and complain. All they do is tell you to run the
water at your home until it clears up," he said. "There is no pattern for the brown water,
the water depth certainly isn't making any improvements in my neighborhood, and we
still have several fire hydrants that are covered up. I had to put in a water purifier for
drinking water, and replacing the filters is a gagging experience.

"I am appalled by the report. I can not tell you how many loads of clothes have been
ruined by this water."

DHEC's report states that the water system has been referred to the agency's Drinking
Water Enforcement Section because of the "significant" nature of the findings. It was
based on a Sept. 20 review of the system.

In the report, the system received an "unsatisfactory" rating for its flushing plan to help
prevent water quality issues. The town has conducted a system-wide flushing only once
since 2009 and DHEC says it must develop and implement a "more detailed and
comprehensive written program" to ensure water pipes are flushed routinely.

The town also received another "unsatisfactory" rating for leak detection and repair.
While the report stated that water line leaks and breaks are repaired quickly and actions
are being logged, a water audit was still unavailable at the time of the survey.

The report also stated that "an extremely high volume of unknown water loss" of
approximately 52 percent was unacceptable and posed a contamination risk.

Exhibit 80
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The town was also advised to review the data it has obtained for billing and meter
readings because "errors were apparent ... and city personnel were unable to explain
significant fluctuations in billing records."

Denmark Mayor Gerald Wright said, "We immediately addressed all of those things that
were pointed out to us. Some we will be able to correct immediately, and others it's
going to take time to correct.

"We wouldn't ignore that, and so we're doing whatever we can to get it corrected as
quickly as we possibly can."

The water system's operation and control rating was also downgraded to
"unsatisfactory" as a direct result of "high water loss, failure to appropriately maintain
records, failure to monitor the treatment system at the Cox Mill well, failure to store
gaseous chlorine in a safe manner and a continuing lack of a proactive approach to
system operation and maintenance."

The system received a "needs improvement" rating for valve and hydrant maintenance.
Officials were advised to maintain a more organized account of the maintenance of
valves and hydrants in accordance with written procedures.

As far as water quality, the system received another "needs improvement" rating.

It was noted in the report that the town and water department have received fewer
citizen complaints even though there are still "periodic discoloration issues."

The town, however, failed to develop and implement a detailed flushing plan and little
recorded documentation existed following a system-wide flushing conducted last year.
Current records were deemed difficult to follow, and the town was also advised to
organize its procedures manual.

"Some of the brown water situation comes from repair work that we've outlined that we
had to do," Wright said.
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"We established some priorities early on, including the replacement of some hydrants
that needed replacing. When we ... have to shut off portions of the system and replace
valves, then it creates the opportunity for some disturbances and brown water," he said.

The water system also received "unsatisfactory" ratings for the following: the proper
installation, maintenance and housing of its chemical feed system; chemical storage and
handling and cross connection control.

The system received a couple of "satisfactory" ratings, including one for having a
certified water operator in Tim Freeman since the report noted that "licenses held by
(Supervisor) Jimmie Shepherd lapsed many years ago."

Denmark City Councilwoman Hope Long Weldon said last week that she was unaware
that a survey had even been conducted.

"It does concern me. I will make sure that I start a thorough investigation as to what
we've done with this and how we plan to proceed," she said.

Councilwoman Bervay Carter said, "We definitely need to get on board and get it up.
Finance has been a big problem, but I'm sure we'll meet soon and get started with that."

Councilwoman Bonnie Love said, "I think the water is improving," noting that water
department personnel are doing their best to fix leaks.

Contact the writer: dgleaton@timesanddemocrat.com and 803-533-5534.

DHEC Denmark water report
Nov 2, 2011
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RETURN RECEIPT REQUESTED 

City of Denmark 
Attn: Dr. Gerald Wright, Mayor 
4768 Carolina Highway 
Denmark, SC 29042 

RE: Consent Order 11-072-DW 
City of Denmark 
Public Water System No. 0510002 (PWS) 
Bamberg County 

Dear Mayor Wright: 

Please find enclosed a copy of the fully executed Department of Health and Environmental 
Control (Department) Consent Order 11-072-DW for your records. This Order was executed on 
December 6, 20 I 1 . All timelines are as indicated in the Order. 

If you have any questions concerning the requirements of this Order, please contact me at (803) 
898-4430 or email me at malonzds(@.dhec.sc.gov.

Sincerely, 

�. 
Daniel S. Malonza �
Drinking Water Protection Division 
Bureau of Water 

Enclosure 

cc: EQC Region 5, Aiken 

SO u T 11 C A R O LI N A D E P A RT M E NT O F JI E A LT H A N D E N V I R O N �I E N T A I. C: 0 N T R O I. 
�ti()() l\11II St reel • Col 11mhi.1, SC �>'.?01 • Phone: (H03) 898-3432 • www .�cl\11:t:.gov 
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THE ST ATE OF SOUTH CAROLINA 

BEFORE THE DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

IN RE: CITY OF DENMARK 

PUBLIC WATER SYSTEM NO. 0510002 

BAMBERG COUNTY 

CONSENT ORDER 

11-072-DW

The City of Denmark (Respondent) owns and is responsible for the proper operation and 

maintenance of the public water system No. OS 10002 (PWS) that serves the customers of the 

City of Denmark located in Bamberg County, South Carolina. 

Inspections of the PWS by South Carolina Department of Health and Environmental 

Control (Department) staff revealed that the Respondent failed to properly operate and maintain 

the PWS. 

Based on discussions with the Respondent's representatives on October 27, 2011, the 

parties have agreed to the issuance of this Order to include the following Findings of Fact and 

Conclusions of Law. This Consent Order wiJI replace and supersede Consent Order 10·001-DW. 

FINDINGS OF FACT 

1. The City of Denmark (Respondent) owns and is responsible for the proper operation and

maintenance of the public water system No. OS l 0002 (PWS) that serves the customers of

the City of Denmark located in Bamberg County, South Carolina.

2. The PWS consists of four (4) wells (GOS109 - Well 2 Vorhees, G0S160- Well 4 Cox

Mill, G0S162 - Well S Acacia Street and G05163 - Well 6 West Voorhees Road), three

(3) elevated storage tanks (City Hall, Nibco and Voorhees), one thousand five hundred
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one (1,501) taps, serves a population of approximately three thousand eight hundred 

(3,800) and is classified by the Department as a Community PWS. 

3. On January 25, 2010, the Department issued Consent Order 10-001-DW to the

Respondent that required the Respondent to correct all of the deficiencies listed in the

November 9, 2009 sanitary survey report. The deficiencies that still have not been

corrected are Water Quality; Valve/hydrant Maintenance; Flushing Program, and Leak

Detection and Repair.

4. On September 9, 2011, Department staff conducted a sanitary survey of the PWS which

resulted in an "unsatisfactory" rating due to the following deficiencies:

A. Chemical Feed was rated ''unsatisfactory" in that the chemical feed lines were not

labeled and the current water treatment operators were unfamiliar with the

function of the HaloSan iron bacteria removal system.

B. Chemical Storage and Handling was rated "unsatisfactory" in that the gaseous

chlorine alarm at Well 4 was not functioning because the electric supply to Well 4

had been disrupted.

C. Water Quality was rated "needs improvement" in that there was periodic

discoloration of water and there was no detailed flushing program. This

deficiency was documented and the item rated "unsatisfactory" during the June

24, 2009 sanitary survey and "needs improvement" during the August 18, 2010

sanitary survey.

D. Cross Connection Control was rated "unsatisfactory" in that several testable

backflow prevention devices had not been tested within the past year or failed

initial testing and had not been repaired.

E. Valve/Hydrant Maintenance was rated "needs improvement" in that there was no

proper documentation of valve/hydrant maintenance. This deficiency was

2 
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documented and the item rated "unsatisfactory" during the June 24, 2009 sanitary 

survey and "needs improvement" during the August 18, 2010 sanitary survey. 

F. Flushing Program was rated "unsatisfactory" in that there was no detailed and

comprehensive flushing program available for review. This deficiency was

documented and the item rated "needs improvement" during the June 24, 2009

and August 18, 2010 sanitary surveys.

G. Leak Detection and Repair was rated "unsatisfactory" in that there was no water

audit available for review and a preliminary calculation showed an approximate

water loss of fifty-two (52) percent. This deficiency was documented and the item

rated "unsatisfactory" during the June 24, 2009 sanitary survey and "needs

improvement" during the August 18, 20 IO sanitary survey.

H. Storage Maintenance was rated "needs improvement" in that the Town Hall

elevated storage tank was out service and had not been dbccnnected from the

distribution system, the concrete pad at the base of the Voorhees elevated storage

tank was deteriorated, and the most recent tank inspection reports had not been

submitted to the Department.

l. Operation and Control was rated "unsatisfactory" in that there was a high water

loss, inadequate record keeping, the treatment system at WeJl 4 was not being

properly monitored, gaseous chlorine was not being stored in a safe manner and

there was lack of a proactive approach in system operation and maintenance.

J. Sample Siting Plan was rated '"needs improvement" in that there was no detailed

sample siting plan available for review.

K. Monitoring/Record Keeping was rated "unsatisfactory" in that there was not

adequate documentation of flushing and valve/hydrant maintenance, and a water

audit had not been completed.

3 
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L. Corrections from Previous Survey was rated "unsatisfactory" in that deficiencies

from the previous sanitary surveys had not been corrected.

M. Procedures Manual was rated "unsatisfactory" in that there was no organized

procedures manual identifying current procedures.

N. Staffing was rated "unsatisfactory" in that the PWS failed to continuously manage

the system proactively, adhere to established maintenance schedules and provide

appropriate and organized documentation of system operations.

At least one (I) of the above noted deficiencies constitutes a significant deficiency under 

the Ground Water Rule. 

5. On October 27, 2011, Department staff held an enforcement conference with the

Respondent's representatives, Heyward Robinson (City Administrator, City of Denmark),

Timothy Freeman (Water Treatment & Distribution Operator, City of Denmark) and

Jimmie Shepherd (Maintenance, City of Denmark) to discuss the violations. The

possibility of a Consent Order was discussed.

CONCLUSIONS OF LAW 

Based upon the above Findings of Fact, the Department, pursuant to the State Safe 

Drinking Water Act, S.C. Code Ann. §§ 44-55-10 to 44-55-120 (2002 & Supp. 2010), reaches 

the following Conclusions of Law: 

I. The Respondent violated the State Primary Drinking Water Regulations, 24A S.C. Code

Ann. Regs. 61-58.7 (Supp. 2010), in that it failed to properly operate and maintain the

PWS.

2. The State Safe Drinking Water Act, S.C. Code Ann. § 44-55-90(B) (2002), provides for a

civil penalty not to exceed five thousand dollars ($5,000.00) a day per violation for any

person violating the Act.

4 
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. 

PURSUANT TO TIDS ORDER. commW1ications regarding this Order and its requirements are 

to include the Order number and shall be addressed as follows: 

Daniel S. Malonza 
S.C. Department of Health and Environmental Control
Bureau of Water- Drinking Water Protection Division
Drinking Water Enforcement Section
2600 Bull Street
Columbia, S.C. 29201

THE PARTIES UNDERSTAND that this Consent Order governs only the liability to the 

Department for civil sanctions arising from the matters set forth herein and constitutes the entire 

agreement between the Department and the City of Denmark with respect to the resolution and 

settlement of these matters. The parties are not relying upon any representations, promises, 

understandings, or agreements except as expressly set forth within this Order. 

IT IS FURTHER ORDERED AND AGREED that failure to comply with any provisions of 

this Order shaJI be grounds for further enforcement action pursuant to the State Safe Drinking 

Water Act, S.C. Code Ann. § 44-55-S0(A) (2002), to include the assessment of additional civil 

penalties. 

[Signature Page Follows] 

6 
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March 28, 2012 

Town of Denmark 
Attn: Dr. Gerald Wright 
4768 Carolina Highway 
Denmark, SC 29042 

RE: Sanitary Survey 
System# 0510002 

Dear Dr. Wright: 
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On March 21, 2012, a follow-up sanitary survey was conducted on the public water system 
serving the Town of Denmark. The intent of the sanitary survey is to evaluate the public water 
system's ability to provide a continuous supply of safe drinking water to its customers. 

The Town of Denmark public water system received an overall rating of Unsatisfactory. 
Enclosed is a copy of the survey and a report, which includes a description of the public water 
system, specific findings made during the sanitary survey, and recommendations for correcting 
any deficiencies. This survey and the report should be kept on file for no less than ten (10) years 
and be made available to the public or DHEC upon request. It is requested that all parties 
responsible for the operation and maintenance of the water system review this report promptly. 

If you have any questions or if I can be of any assistance, please call me at (803) 641-7670. 

Travis Fuss 
Water Manager 
EQC Region 5- Aiken 

cc: Marty Chaney, Bureau of Water-Compliance 
Daniel Malonza, Bureau of Water- Enforcement 
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City of Denmark 
Attn: Dr. Gerald Wright, Mayor 
4768 Carolina Highway 
Denmark, SC 29042 

Bureau of Water 
April 11. 2013 

Re: Consent Order Nos. 10-001-DW & 11-072-DW 
City of Denmark 
Public Water System No. 0510002 
Bamberg County 

Dear Mayor Wright: 

The requirements of the above Consent Orders have been met and the Department considers 
Consent Order Nos. 10-001-DW & 11-072-DW closed. The official closure date is April 11, 
2013. 

If you have any questions concerning this notice, please contact me at {803) 898-4430. 

Sincerely. 

���� 
Drinking Water Enforcement Section 

cc: 
Travis Fuss, Midlands BEHS. Aiken 
Cedric Hudson, City of Denmark 
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E PltOTEC:T PROSPER 

Catherine B. Templeton, Director 

.Pmmoti11g t111d prol<'c&i11g the lmt!th ofthe pul,/ic ,mt! the ml'irom11mt 

March 14, 2014 

Town of Denmark 
Attn: Dr. Gerald Wright 
4768 Carolina Highway 
Denmark, SC 29042 

RE: Sanitary Survey 
System# 0510002 

Dear Dr. Wright: 

On February 6, 2014, a follow-up sanitary survey was conducted on the public water system serving 
the Town of Denmark. The intent of the sanitary survey is to evaluate the public water system's 
ability to provide a continuous supply of safe drinking water to its customers. 

The Town of Denmark public water system received an overall rating of Satisfactory. Enclosed is a 
copy of the. survey and a report, which includes a description of the public water system, specific 
findings made during the sanitary survey, and recommendations for correcting any deficiencies. 
This survey and the report should be kept on file for no less than ten (10) years and be made 
available to the public or DHEC upon request. It is requested that all parties responsible for the 
operation and maintenance of the water system review this report promptly. 

If you have any questions or if I can be of any assistance, please call me at (803) 641-7670. 

-/ I 
/:V}- ) 

Travis Fuss 
Midlands EQC Region - Aiken 
206 Beaufort Street, NE 
Aiken, SC 2980 l 
Phone (803) 642-1637 Fax (803) 643-4027 

cc: Marty Chaney, Bureau of Water 

SOUTH CAROLINA DEPARTMENTOF HJ<�ALTI-1 AND ENVIRONMENTAi, CONTROL 
2600BullStrcet • Coh11ubia,SC2(J20l • Phone:(803)898-3432 • www.scxlhcc.gov 
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Troubled Waters: Mayor of Denmark
prohibits test on city wells

By Liz Owens | Posted: Mon 7:49 PM, Jan 22, 2018

Monday, Jan. 22, 2018 
(News 12 at 6 O'Clock / NBC 26 News at 7)

DENMARK, S.C. (WRDW/WAGT) -- For years families living in a rural South Carolina town have complained about 
their water. They thought their voices were finally being heard after a Virginia Tech professor started testing the 
water in Denmark, that was until, the mayor stopped the team, from testing the city's wells.

Denmark, South Carolina. Population 3019.

Like many older towns in the south, its infrastructure is beginning to show its age. Gene and Pauline Brown began 
collecting jars of dirty water in their home more than a decade ago. Earlier this year, a team from Virginia Tech 
began testing their water, and others, in town. The team is lead by Dr. Marc Edwards, the professor who helped 
uncover the water crisis in Flint, Michigan. They found lead levels higher than federal standards in some of the 
homes they tested but levels are not high enough to grab the attention of the federal government.

"The percentage we had over the action level was twelve. They only allow ten but twelve and ten are close enough I 
can't say for sure folks in the city are for sure in danger," Dr. Edwards told Gene and Pauline Brown.

Dr. Edwards asked the mayor if his team could test the city's wells. Initially, the professor said that the mayor 
agreed to the testing.

Dr. Edwards: "I wanted to sample each of the town wells to make sure it was meeting federal safe drinking water 
standards. For whatever reason last week they called and said they would never let us sample."  
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Liz Owens: "Never?"  
Dr. Edwards: "Right."  
Liz Owens: "Any reason why?"  
Dr. Edwards: "None was given. No."

A few days before coming down to Denmark, Mayor Gerald Wright told Dr. Edwards he would never allow his team
to test the city's water.

Liz Owens: "Have you had this happen before where a mayor has denied you access to testing the city's wells?" 
Dr. Edwards: "Never after they told us they could and we made plans to come visit."  
Liz Owens: "That seems suspicious to me."  
Dr. Edwards: "You can judge for yourself. I am just really disappointed for the residents here who really wanted
answers."

Liz Owens asked Mayor Wright why he wouldn't allow Virginia Tech to test the city wells.

Mayor Gerald Wright: "I thought it would be a sort of an insult to the folks at DHEC to have him come behind them
and to do the very test they recently done."  
Liz Owens: "So you don't want to do it because you believe it would be insulting a state agency?"  
Mayor Wright: "No, I didn't say that."

Dr. Edwards asked South Carolina's Department of Health and Environmental Control if it would have a problem
with him testing Denmark's water. DHEC emailed him back stating the agency doesn't mind. DHEC also emailed
News 12's Liz Owens stating it has no objections and often collaborates with other organizations testing water.

The professor pushed record on his phone when he called the mayor to tell him DHEC didn't mind:

Dr. Edwards: "I have an email from DHECc where they told you they wouldn't be insulted if we came and sampled
and per our last phone call you said you would view this in a different light if that was their opinion. I was checking
to see if we could get permission to sample on Friday morning, the wells?"  
Mayor Wright: "My position is still the same. We have full con�dence in the program they have with monitoring and
testing."  
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Dr. Edwards: "There is concern all around the country because many of these agencies who are entrusted to
protect the public health are not sampling in the correct way contrary to what you might expect that was the
problem we found in Flint, Michigan."

Liz Owens: "Citizens I've talked when they heard you wouldn't let him test say it looks like the mayor is trying to
hide something and they question, even more, is our water safe?"  
Mayor Wright: "Our water is safe. What I don't understand is why would anyone think we would not have safe
water?"

But in 2010 the department of health and environmental control issued a consent order, telling Denmark to correct
problems with its water. Two years later, the same agency found the water "unsatisfactory." It was raised to
"satisfactory" last year. Mayor Wright says then the city shut down some wells and added two new ones. But Dr.
Edwards wants to test all four of Denmark's wells especially this one. Less than a dozen yards from the city well is
this broken sewage pipe. Dr. Edwards tested the water in the stream near the well. the results came back positive
for E. Coli.

Liz Owens: "This has to be disappointing for you."  
Dr. Edwards: "Well more disappointing for the residents in town because they want some resolution to this issue."

Denmark resident Deanna Berry is one of those wanting answers. Concerns about the water is one of the reasons
she says she ran for mayor in the last election. Berry has been working with Dr. Edwards, and before that with Gene
and Pauline Brown. "Confused, appalled, surprised and I am concerned. If you tell us one moment we can do
something and then you turn right around a few days before we are supposed to come that we can't do then what
are you trying to hide," Berry said.

Hours after interviewing Deanna, she became sick. She spent two days in ICU. Her lab test shows she had E. Coli.
Dr. Edwards doesn't know if it's the same E. Coli stand he discovered near the city's well. He says the only way to
know that is to test the city's wells.

Liz Owens: "There is a lot of concern because you won't allow him to do this, again to use their words, it looks like
your hiding something."  
Mayor Wright: "I'm not hiding anything. Those are my words."

While the mayor won't allow Dr. Edwards to test Denmark's water wells, the school board did vote to allow his team
to test at the elementary school. What he found in an initial test was very high levels of lead. Dr. Edwards is coming
back for more testing of the school's water, which again, is on the same water well system that Denmark's mayor
says is safe.
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�OPSTOR� 

Legislator calls on Denmark mayor to let Virginia Tech 

team test city's well water 
From the Complete reporting on the Denmark water issue series 

By LISA B. STOKES T&D Correspondent Jan 24, 2018 

TRY 1 MONTH FOR 99¢ 

Dr. Marc Edwards, a Virginia Tech civil and environmental engineering professor, prepares his team to 

go into homes in Denmark to take water samples during a visit to the city on Sept. 22, 2017. Now the 

team wants to sample the city's well water, but Mayor Dr. Gerald E. Wright has denied its request. 

T&D CORRESPONDENT LISA B. STOKES 

BUY NOW 
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Denmark resident Pauline Ray Brown says she's been trying to bring attention to the 

poor quality of the city's water since 2009. 

Brown's efforts brought a noted Virginia Polytechnic Institute and State University civil 

and environmental engineer and his team of students and scientists to Denmark to test 

the water in the homes of several residents on Sept. 22, 2017. Now that group wants its 

scientists to test the city's wells, a request that has been denied by Denmark Mayor Dr. 

Gerald E. Wright. Wright's refusal to allow the group to test the wells made news across 

the state and region this week. 

For years, Denmark residents have complained at city council meetings about the 

brown, dirty-looking drinking water coming from their faucets and the stains it leaves 

on their clothing after it is washed in the city water. The council is currently working on 

water system improvements, but it's been a slow process, Wright said Tuesday. 

Some residents are not happy with the process. Brown and her husband, Gene, and 

resident Deanna Berry have been the most vocal about what they say is the "dangerous" 

city water. Berry posted on her Facebook page on Jan. 23 that she was hospitalized 

recently after contracting the E. Coli virus; she says she got it from drinking Denmark's 

water. 

Wright said he doesn't believe Berry contracted the virus from the water system in 

Denmark. 

He said that shortly after he became mayor, he "laid out what I thought would be a good 

plan for cleaning up the water in Denmark. We got a new well and replaced and added a 

sufficient number of water hydrants." 

He said the city has gotten a number of grants to clean up the water, adding that the S.C. 

Department of Health and Environmental Control has stated that Denmark does not 

currently have a problem with its water. 

For over eight months, though, Dr. Marc Edwards and more than a dozen 

students/scientists from Virginia Tech have studied Denmark's water system. Edwards 

said the DHEC reports are fairly consistent with his. 
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"However, the limited sampling shows cause for concern. Lead is relatively high 

compared to other cities," he said Wednesday. 

"The discolored water that most consumers are seeing has levels of iron that exceed 

EPA secondary standards," Edwards added. 

He said his group is concerned about high levels of iron and magnesium in the water, 

noting that DHEC's samples are for other things. Edwards said DHEC shared a tiny 

sample from the city's wells and that sample tells him the wells are the source of the 

poor water quality in Denmark. 

"(Mayor Wright) has flip flopped three times on why he won't let us test the wells. At 

first, he said it would be an insult to DHEC," the professor said. 

Edwards said when he notified Wright that DHEC officials told him it was fine with 

them to test the wells, "The mayor still gave us an excuse." 

He said the mayor questioned why he would want to waste money and question DHEC's 

findings. 

Edwards said he hopes to prove that Denmark's water is safe. He said his team is just a 

"broker" for the city's citizens and the testing it wants to do will not cost the city or its 

residents anything. 

"I want to be clear about this. The water in Denmark is crappy and expensive. We are 

trying to figure out if its causing health issues," he said. 

"Historically, Denmark's water has had some serious problems," Edwards noted. "There 

is a legitimate cause for concern." 

He agreed that in looking at the samples that DHEC took, "the water is safe." But he 

said many people handle those samples. "The town takes the samples and sends them to 

DHEC. Mistakes, sometimes innocent and sometimes not, can happen," the professor 

said. 
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While he has no reason to doubt DHEC's testing results, "I also don't see a reason why we 

can't independently verify the safety of the water on the behalf of the citizens," Edwards 

said, adding that said he sees the project as a "partnership." 

"Our partnership found higher lead levels than DHEC, but the results are similar, and I am 

not disputing those," he said. 

Edwards said he has not seen any evidence that testing has been done for magnesium and 

iron in the city's water. While it's not necessary for DHEC to test for either, "I believe they 

could be the source of the problem," he said. 

According to Edwards, one Denmark resident invested $4,000 to fix her plumbing because 

the town told her that the issue with the water was her problem. 

"Misinformation and undermining trust are a waste of money," he said. 

Edwards noted that while his team did find higher levels of chlorine, bacteria, byproducts 

and disinfectant, their samples were similar to DHEC's. 

"We want to sample the wells directly. Samples (the Virginia Tech's team took) from near 

one of the wells detected raw sewage," he said. 

S.C. Housoe Dist. 90 Rep. Justin Bamberg is calling for the Denmark mayor to allow

Edwards and his team to test the city's wells. Bamberg posted on open letter to Wright on

Facebook on Tuesday in support of further testing by the Virginia Tech group.

"I am writing in regard to the News 12 (Augusta, Georgia) investigative report. I want to let 

you know that despite prior tests by DHEC, I am in support of allowing Dr. Edward's team 

to independently test the city's well water," the legislator stated on Facebook. 

Bamberg went on to remind Wright that there have been longstanding water quality 

complaints from some citizens in Denmark, stating, "While there are varying explanations 

behind those complaints, nonetheless, we have succeeded in securing numerous funding 

grants over the last few years to fund water/sewer improvement projects within the city. 

Please reconsider your position and allow the requested testing to proceed." 
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Wright said Wednesday, however, that he believes the issues being raised are "much ado 

about nothing." 

Contact the writer: stok1156@bellsouth.net. 
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 Halohydantoins RED 
ABSTRACT 

The Environmental Protection Agency (EPA or the Agency) has com pleted the human 
health and environmental risk assessments for halohydantoins and is issui ng its risk management 
decision and tolerance reassessment.  The risk assessments, which are summarized below, are 
based on the review of the required target database supporting the use patterns of currently 
registered products and additional information received through the public dock et. After 
considering the risks identified in the revised risk assessments, comments re ceived, and mitigation 
suggestions from interested parties, the Agency developed its risk management decision for uses of 
halohydantoins that pose risks of concern. As a result of this review, EPA has determined that the 
halohydantoin groups of chemicals are eligible for reregistration, provided that risk mitigation 
measures are adopted and labels are amended accordingly.  That decision is discussed fully in this 
document.   

1 
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 Halohydantoins RED 

a. Use Profile

The halohydantoins are used for microbial control in water and wa ter systems.  In 
particular, the halohydantoins are used as disinfectants in commercial and  residential swimming 
pools, spas and hot tubs; as sanitizers for treatment of toilet bowl water in homes; and for 
controlling bacterial and fungal contamination in a variety of industrial wate r systems. (i.e., 
industrial cooling water systems,  pulp and paper mill process water, wastewa ter treatment 
systems, air washer water systems, sewage systems, industrial processing water , irrigation 
systems, and ornamental ponds).   

The only food-use for the halohydantoins is as a slimicide in the manufacture of food-
contact paper and paperboard. The 1998 Antimicrobial Regulation Technical Corrections Act 
(ARTCA) gave the U.S. Food and Drug Administration (FDA) jurisdiction for regulating dietary 
residues of food-contact slimicides under Section 409 of the Federal Food, Drug and Cosmetic 
Act (FFDCA). In addition, EPA is responsible for registering the slimicide product under 
FIFRA.  The FDA regulation that permits the halohyd antoins to be used as slimicides in the 
manufacture of food-contact paper and paperboard is in 21 C.F.R. Part 176.300. 

USE SITES: 

Indoor Non-Food

 Hydrostatic Sterilizer Water Systems 
Pasteurizer/Warmer/Cannery/Retort Water Systems 
Transportation Cleaning 

Indoor Residential

 Toilet Bowls and Urinals 

Bathroom Premises/Hard Surfaces 

Non-Food Residential 

7 
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 Halohydantoins RED 
Swimming Pool Water Systems 
Air Conditioner 

Hot Tubs & Spas 


Indirect Food

              Pulp and Paper Mill Water (food contact paper) 

Aquatic Nonfood 

Ornamental Ponds/Aquaria 
       Irrigation Systems 


Aquatic Non-Food Industrial

Air Washer Water Systems (includes air scrubbing and washing) 
Evaporative Condenser Water Systems 
Pulp and Paper Mill Systems 

         Sewage/Wastewater Treatment Systems 
         Commercial/Industrial Water Cooling Tower Systems 
         Heat Exchanger Water Systems 

Industrial Processing Water 
        Photo Processing Water 

Secondary Oil Recovery Injection Water 
Oil Recovery Drilling Muds and Packer Fluids 
Recirculating Cooling Water (Greenhouses & Nurseries) 

8 
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 Halohydantoins RED 

TARGET PESTS: 

Slime-forming bacteria and fungi; pathogens in swim ming pools, spas, hot tubs, 
toilet bowls and urinals; mollusks and algae. 

FORMULATION TYPES: 
Powder, granular, tablets (including nuggets), briquettes and gel. 

11 
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Halohydantoins RED 
a. Label Changes Summary Table

In order to be eligible for reregistration, amend all product labels to incorporate the risk mitigation measures outlined in Se ction IV. The 
following table describes how language on the labels should be amended. 

Table 19. Labeling Changes Summary Table 

Description Amended Labeling Language Placement on Label 

Manufacturing Use Product 

Supported Use Sites mises, 
ent, storage 

on equipment 

lings, food 
-critical care 

d water systems.” 

vehicles, carpets, 
industrial 

ng pools, 
ent and rooms, egg washing 

treatment, chick room, poultry houses chiller water/carcass spray, food processing 
plants/equipment, dairies/breweries and bottling plants/equipment, fruit and vegetable 
rinse/process ter storage systems (aircrafts 
boats, RVs, off-shore oil rigs), water filtration systems, ventilation systems.  

“Only for formulation into antimicrobial products for use in: agricultural/farm pre 
structures, buildings, and equipment; dairy farm milk handling facilities, equipm 
rooms, houses, and sheds; food processing plants, food handling, food distributi 
and premises; eating establishments premises and equipment; commercial, institutional, and 
industrial premises and equipment (floors, walls, storage areas); domestic dwel 
handling areas, indoor premises; and medical institutional critical care and non 
premises, human water systems, swimming pools and industrial processes an 

For Formulation into antimicrobial products for use in: animal transport  
fountains/water displays/decorative ponds/, once- through and recirculating  
commercial cooling water systems, pulp/paper mill water systems, and swimmi 
mushroom facilities/premises and equipment, egg handling equipm 

water and tank lines, potable drinking water, wa 

Directions for Use 

End Use Products Intended for Occupational Use 

54 
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North Carolina Department of Health and Human Services 

Division of Public Health • Epidemiology Section 
1912 Mail Service Center• Raleigh, North Carolina 27699-1912

Tel 919-707-5914 • Fax 919-870-4810 
Michael F. Eai;ley, Governor Carmen Hooker Odom, Secret11ry 

August 30, 2006 

MEMORANDUM 
RECEIVEO/OENR/OWQ 

AQUIFER'PROTECTION SECTION

TO: . . .Qu·Qi 
SEP 142006 

.;:�.--:_;._Underground, ·Injection Control Program 
Aquifer Protection Section 

FROM: Luanne K. Williams, Pharm.D., Toxicologi 
Medical Evaluation and Risk Assessment Urut 
Occupational and Environmental Epidemiology Branch 
North Carolina Department of Health and Human Services 

SUBJECT: Not Recommended to Use 1-Bromo-3-chloro-5,-5-dimethylhydantoin for 
Disinfection of Private Wells 

Due to health concerns from exposure to brominated and chlorinated disinfection 
byproducts, itis not recommended to use l-bromo-3..:.chloro-5, 5-dimethylhydantoin for 
disinfection of private wells for the following reasons: 

t· ;� . • According to Ms. Mary Costanzo with the American Water Works Association
(A WW A) and Mr. J:\lg.µias Grubbs with BP A, EPA bas not approved this chemical
for use in drinking irater. It has been approved and used in spas and fountains. The
A WW A does not support the use of 1-bromo-3-chloro-5, 5-dimethylhydantoin in
drinking water because of the high propensity to produce potentially harmful levels of
brominated and chlorinated disinfection byproducts.

• According to the literature, the higher the total organic carbon, b:r;omide, and
chlorination; the higher the disinfection byproduct levels. In addition, the higher the
bromide, the greater the production of brominated disinfection byproducts which are
generally more carcinogenic than the chlorinated disinfection byproducts. When 1-
bromo-3-chloro-5, 5-dim.ethylhydantoin is added to water it quickly dissociates into
hypochlorous acid and hypobromous acid. Bromide ions are subsequently produced
when hypobromous acid reacts with microorganisms. The bromide ion reacts with
hypochlorous acid to produce hypobromous acid and chloride ion. The hypobromous

> ·-.'.,,,::· •··. ·.:;.; acid and hypochlorous acid react with Total Organic Carbon to produce disinfection
\Qyproducts. According to Ms. Angie'Ewing, Senior Toxicologist with NSF, the 

maximum Total Orgap.ic Carbon Toe· level used in their certification test was 100 
mcg/L which is well below average TOC levels seen in North Carolina groundwater 

• 

@ Location: 5505 Six Fm:ks Road, 2nd Floor, Room D1 • Raleigh, NC 27609 An Equal Opponunity Employer 
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M.s. Phyllis N. Beery 
Berry Systems, Inc. 
926 Carolina Dxive 
Lugoff, SC 29078 

October 20, 2006 

ubjed: Request for Approval to Install Halo- ac ystems n Priva Wells 
in the State of orth Carolina 

Dear Ms. Berry: 

I, Ali.y, 

The Aquifer Protection ection has reviewed your request for approval install o- ac 
Systems on water supply wells in the te of North Caroil.n.a'.. According to your submittal, the 
system delivers a chemical (He.lo an) directly into a water upp{y wc£1 on a daily b is. As '\l o 
understand your propo al, the purpose of install.ing this system is t ¢ nttol th iron d uifate• 
reducins bacteria in the well and its associ ed equipment. This system as valuaied under 1h 
Well Construction Standards, lSA CAC Subchaptet 2C .0100 and .0200, and the Ground'\ ter 

/' 
Classuications and Standards, lSA NCAC Subchapter 2L to potential imp ts to the 

/ groundwater. Since the system is injecting a substance into eU and potcntio.U affc � 
supplies, our agency requested a h�alth ris o aluatiou by the Division. of Publi Health ofth 
Department of Health and Human Services . 

. On September l �. 2006, the health risk evaluation conducted for your proposed system was 
ro;dv� This evaluation detl:tm.ined that Chen, is insufficient data Co em nstmb:l the ofth 
proposed usage.. Th.ere were many stated reasons of concern., one being tba the concc trations of 
brontlne.ied and chlorinated disinfection byproducts evaluated in the water samples were determineo 
under conditions that did not reflect the typical groundwater conditions in North Carolina. A copy 
of the evaluation is enclosed. 

In follow-up to the b.calth risk evaluation, Aquifer Protection Section staff considered the 
potential impact the Halo-V a:c System may hav on the aquifer. A staff representative collected 
samples from a well with the system installed and observed the presence of brominated compounds 
at concentrations that exceed their respective ground ter standards. lSA CAC 2L .0l0'3(d) 
prohibits activides chat C11usc toe concentratioa ofa. sul1stance roe ceed a groundwater standard 
unless·that activity is authorized by the rule. After thorough e aluati.on of your system. there are 
remaining questions about the potential accumulation of disinfection byprodu_cts · the well water 
after loog-teim use of the system. It is unkllown whether th e byproducts affect neighboring wells 
that may draw watct from this same aq_uifet. Additional information will be necessary to 
aeznonstrate that the Halo-Vac Sysrem will not c.a vwatioos of dwatu mm ds. 

I ,1 
,._.,,. 

Aquikf Ptot=ctlon Seccioo 
&itmicc: 'fO"W n�jty SQ 

1636 Mail ScniooC.cmcr 
Locatioc1': zna c.p1111 Boulcflr\l 

Rllldsh. NC 27699•1636 
iukiGh, NC 17604 

Tdqibollc. 
F \: 
E"n . 
C4slomct 

(919) 733-3221 
('9\9) 1\S4S&8 
�V('i} TrS-<iO'C 
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SIS Home  About Us  Site Map & Search  Contact Us
HSDB Env. Health & Toxicology TOXNET HSDB

1-BROMO-3-CHLORO-5,5-DIMETHYLHYDANTOIN

CASRN: 16079-88-2

1-Bromo-3-chloro-5,5-dimethylhydantoin (BCDMH) is a solid halohydantion product for water disinfection. When placed in water, it slowly
dissolves to 5,5-dimethylhydantion and the active products, hypobromous acid and hypochlorous acid. Thus, depending on the situation, exposure
to any of these four products may occur.

For more information, search the NLM HSDB database. 

Human Health Effects:

Toxicity Summary: 
IDENTIFICATION AND  USE: 1-bromo-3-chloro-5,5-dimethylhydantoin (BCDMH) is a free-flowing, white powder with a faint 
halogen odor. It is used as a germicide and fungicide in treatment of water, disinfectant, halogenating agent, catalyst of ionic 
type, selective oxidant. HUMAN EXPOSURE AND TOXICITY: Corrosive. Causes irreversible eye damage and skin burns. Eye 
contact may cause loss of vision. It is irritating to nose and throat and may be fatal if inhaled. Harmful if absorbed through 
skin or swallowed. A physiotherapist working in hydrotherapy presented to occupational health with irritant contact dermatitis. 
Subsequent investigation revealed that the likely causative agent was 1-bromo 3-chloro 5,5 dimethylhydantoin which was 
used to disinfect the hydrotherapy pool. Contact allergy should be taken into consideration when patients suffer from 
swimming pool-associated itchy dermatitis. Not Likely to be Carcinogenic to Humans , according to EPA. ANIMAL STUDIES: 
The majority of animal studies were conducted with 5,5-dimethylhydantoin. There were no oncogenicity effects in 
experimental animals treated with 5,5-dimethylhydantoin. Genotoxicity studies with 5,5-dimethylhydantoin were negative. 
There were no developmental effects in experimental animals treated with 5,5-dimethylhydantoin. However, in zebrafish 
embryos exposure to 4 mg/L BCDMH post-fertilization was sufficient to induce a number of developmental malformations, such 
as edema, axial malformations, and reductions in heart rate and hatching rate. Histopathology showed two types of responses 
induced by BCDMH, defensive and compensatory. The extreme responses were marked hyperplasia of the gill epithelium with 
lamellar fusion and epidermal peeling. The histopathologic changes in the gills after 10 days exposure were accompanied by 
significantly higher catalase activity and lipid peroxidation. These results have important implications for studies on the toxicity 
and use of BCDMH and its analogs. EPA reregistration for halohydantoins (September 2007) is based on generic data 
developed on the breakdown products, dimethylhydantoin (DMH) and ethylmethylhydantoin (EMH).
**PEER REVIEWED** 
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Facts about Bromine

What bromine is

Bromine is a naturally occurring element that is a liquid at room temperature.

It has a brownish-red color with a bleach-like odor, and it dissolves in water.

Where bromine is found and how it is used

Bromine is found naturally in the earth’s crust and in seawater in various chemical forms. Bromine can also be

found as an alternative to chlorine in swimming pools.

Products containing bromine are used in agriculture and sanitation and as fire retardants (chemicals that help

prevent things from catching fire).

Some bromine-containing compounds were historically used as sedatives (drugs that can make people calm or

sleepy). However, these drugs are for the most part no longer found on the market in the United States.

How you could be exposed to bromine

Following the release of bromine into water, you could be exposed by drinking the contaminated water.

If food becomes contaminated with bromine, you could be exposed by eating the contaminated food.

Following release of bromine gas into the air, you could be exposed by breathing the fumes.

Skin exposure to bromine could occur through direct contact with bromine liquid or gas.

Bromine gas is heavier than air, so it would settle in low-lying areas.

How bromine works

Bromine works by directly irritating the skin, mucous membranes, and tissues.

The seriousness of poisoning caused by bromine depends on the amount, route, and length of time of exposure,

as well as the age and preexisting medical condition of the person exposed.

Immediate signs and symptoms of exposure to bromine

Breathing bromine gas could cause you to cough, have trouble breathing, get a headache, have irritation of your

mucous membranes (inside your mouth, nose, etc.), be dizzy, or have watery eyes.

Getting bromine liquid or gas on your skin could cause skin irritation and burns. Liquid bromine that touches

your skin may first cause a cooling sensation that is closely followed by a burning feeling.

Swallowing bromine-containing compounds (combinations of bromine with other chemicals) would cause

different effects depending on the compound. Swallowing a large amount of bromine in a short period of time

would be likely to cause symptoms such as nausea and vomiting (gastrointestinal symptoms).

Showing these signs and symptoms does not necessarily mean that a person has been exposed to bromine.
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Long-term health effects of exposure to bromine

Survivors of serious poisoning caused by inhaling (breathing in) bromine may have long-term lung problems.

People who survive serious bromine poisoning may also have long-term effects from damage done by what is

called systemic poisoning, for example, kidney or brain damage from low blood pressure.

Exhibit 2 0

Exhibit Supplement Page 66 of 100



J Environ Sci Health B. 2014;49(3):212-28. doi: 10.1080/03601234.2014.858576.

Formation and toxicity of brominated disinfection byproducts during
chlorination and chloramination of water: a review.
Sharma VK , Zboril R, McDonald TJ.

Abstract
Disinfection byproducts (DBPs) in drinking water exhibit considerable adverse health effects; recent
focus is on the brominated disinfection byproducts (Br-DBPs). The chlorination and chloramination of
bromide ion containing water produce reactive bromo species, which subsequently react with natural
organic matter (NOM) to yield Br-DBPs. The possible reactions involved in generating DBPs are
presented. Identified Br-DBPs include bromomethanes, bromoacetic acid, bromoacetamides,
bromoacetonitriles, and bromophenols. Mixed chloro- and bromo-species have also been identified.
Pathways of the formation of Br-DBPs have been described. The concentration of Br- ion, pH,
reaction time, and the presence of Cu(II) influence the yield of DBPs. The effects of water conditions
on the production of Br-DBPs are presented. The epidemiological studies to understand the potential
toxic effects of DBPs including Br-DBPs are summarized. Brominated DBPs may have higher health
risks than their corresponding chlorinated DBPs. A potential role of an emerging alternate
disinfectant, ferrate (FeV)O(2-)4), in minimizing DBPs is briefly discussed.

PMID: 24380621 DOI: 10.1080/03601234.2014.858576

[Indexed for MEDLINE]

Format: Abstract

1

Author information

Publication types, MeSH terms, Substances
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Problems: 
Brominated Disinfection Byproducts

9

Action/Results: 
• Investigated relationships between bromide in source water and the formation of

brominated DBPs in finished drinking water (8 PWS over two years).
• Estimating the potential increase in bladder cancer risk from an increase in THM4

concentration (and associated DBPs) due specifically to increased bromide in the source
water (based on 201 PWS).

• Conducted epidemiological studies to examined the relationship between DBP exposures
and health effects.

• Working with utilities and their states on elevated DBPs within their distribution system
(distribution system modeling and treatment recommendations).
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LETTERS TO THE EDITOR

Occup. Mod. Vb). 49, No. 4, pp. 265-268, 1999
Copyright C 1999 Upptnctrtt Williams & WDkins for SOM

Printed In Great Britain. A! rights reserved
0962-7480/99

CONTACT DERMATITIS DUE TO BCDMH EN
A HYDROTHERAPY POOL

As Occupational Physician advising National Aquatic
Organisations (including the Pool Water Treatment
Advisory Group) and having been the focus of enquiries
concerning BCDMH problems since the 1983 British
Medical Journal paper on the subject1 may I comment on
the paper by Loughney and Harrison.2 They raise a
number of wide-ranging issues of importance and also,
in my opinion, overestimate both the ease of obtaining
competent advice in this particular area and the rele-
vance of COSHH, in practice.

The use of BCDMH (l-bromo-3-chloro-5,
5-dimethylhydantoin, etc.) in the UK and North America
in the last 20 years has (to my knowledge) produced a
very large numbers of rashes, mostly transient, some
serious (especially after re-exposure) and a few situa-
tions not without humour. The occurrence of contact
dermatitis has been widely denied by small pool chemical
retailers.

Mechanism and action of BCDMH

There are several different compounds collectively
referred to as BCDMH, the difference being the num-
bers of chlorine and bromine atoms which are attached
to the parent molecule, i.e., Dimethylhydantoin (DMH).
For all practical purposes all these compounds act simi-
larly and in particular, they are all associated with the
same problems, such as rashes, green water coloration
and expense.

One end product of the BCDMH disinfection process
is sodium bromide. BCDMH in solution dissociates into
hypobromous acid and hypochlorous acid, the latter is
the more powerful oxidizing agent and rapidly combines
with sodium bromide to produce more hypobromous
acid thus BCDMH pools are in fact brominated.

BCDMH rashes

In 1983 Rycroft and I briefly summarized the salient
features of BCDMH rashes.1 Nineteen brominated pools
had been visited, 65 patients with rashes were seen and
some were fully investigated. In one particular pool it
was estimated that at least 5% of users of the pool had
experienced itching after swimming and most had then
developed rashes. It was noted that the incidence of
BCDMH rashes increased broadly with increases in the
level of total bromine residue and these pools also tended
to have the lowest bacterial counts. It was noted that
older age groups were affected much more commonly
than children. This paper was subsequently supported by
several letters in the British Medical Journal and personal

correspondence from USA and UK. These preliminary
conclusions have been confirmed very many times over
since 1983. I have dealt directly or indirectly with more
than 2,000 bromine rashes and my estimate is that the
incidence of this rash in BCDMH pools operated
according to recommended guidelines is of the order of
0.2% in the under-20 year olds rising to around 20% in
the over-70 year olds.

Typical features of a BCDMH associated rash are:

1. An intensely itchy rash, starting within 12 hours of
exposure

2. The development of a widespread dermatitis of
varying distribution which occasionally is bullous
and associated with fever and malaise.

3. Re-exposure, especially shortly after the occur-
rence of an itchy rash can be especially hazardous,
producing the most severe reactions.

4. The differentiation from pseudomonas folliculitis is
obvious in well developed cases, but even in the
others, diagnosis is not difficult because pseudo-
monas folliculitis takes more than 12 and usually
around 24 hours to develop and itching is absent or
slight. Re-exposure of, say, one lower leg readily
produces a BCDMH rash in 10 minutes.

In 1990 a letter was published in all free and paid-for
newspapers in Somerset,3 asking those subjects who
believed they had rashes that were attributable to expo-
sure to any pool to contact me. Forty-five respondents
who had had rashes which were more than trivial, in the
previous three years were sent questionnaires which were
analyzed by a statistician, in order to get some approx-
imate idea of the incidence of rashes in relation to chlor-
inated and BCDMH pools. In summary, there were two
rashes in chlorinated pools having 1.7 million bathers
and 43 rashes in BCDMH pools having 31,000 annual
bathers. A minor factor in the increased incidence of
rashes in BCDMR pools was that these pools were in
clubs or hotels therefore having an older clientele, but it
was considered that this only accounted for a small part
of the large difference in these relative incidences. All of
the brominated pools were run according to the recom-
mended guidelines and there was an absence of
pseudomonas.

The above figures have been broadly confirmed by
other surveys, all retrospective, apart from the obvious
and immediate rashes produced by the planned re-
exposure of previous rash sufferers, in order to confirm
the diagnoses.

It has always seemed likely that the rash was an irritant
contact dermatitis and I have seen three subjects who
exhibited exacerbations of psoriasis caused by BCDMH
pool exposure which was thought to be due to the Koeb-
ner phenomenon; one of these subjects had not suffered
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266 Occup. Med. \fe(. 49, 1999

from psoriasis previously and her rash was widespread
and severe, also being subsequently readily provoked on
re-exposure.

Commercial promotion of BCDMH

Since 1983 many pool operators have told me that their
pool chemical retailers have replied to their questions
about the use of BCDMH with the following key
points:

1. BCDMH pools are less irritant (including the pro-
duction of irritant rashes) to bathers, etc. than
chlorinated pools.

2. One gets troublesome chlorine gas in chlorinated
pools and not in BCDMH pools.

3. The reported rashes with BCDMH are due to
infection (i.e., pseudomonas folliculitis) following
the use of too little BCDMH, therefore increase
BCDMH use if there are complaints of rashes.

There is little doubt that all the above points are
entirely wrong, the latter dangerously so because the
incidence of BCDMH related dermatitis rises with
increases in the amount of BCDMH in a pool and there
is a well-known re-exposure exacerbation, also.

Regulatory mechanisms for pool chemicals

Pool operators and occupational physicians might not
unreasonably hope that there is an effective method for
regulating the use of pool chemicals in the United King-
dom and also that COSHH data sheets will help them.
The Department of Environment do run a voluntary
scheme for the approval of pool chemicals relying mainly
on manufacturers' data which is kept confidential; this
scheme has approved the use of BCDMH. The approval
was originally subject to certain conditions, such as the
necessity to monitor rashes and residual DMH levels; I
am not aware that any attempt was ever made to fulfil
these conditions, of which the regulatory authority must
have been well aware. None of the BCDMH COSHH
data sheets which I have seen have mentioned rashes.

Hydrotherapy pools and BCDMH

Loughney and Harrison refer to some helpful papers
and publications but not the publication which was
specially produced because of the frequency of hydro-
therapy associated pool problems viz. Hygiene for
Hydrotherapy Pools.4 This is now produced by the Public
Health Laboratory Service, Colindale and has been
widely publicized, including in Physiotherapy. The expo-
sure of physiotherapists (i.e., hydrotherapists) and poss-
ibly immuno-compromised patients to hydrotherapy
pool water, makes the need for the maintenance of opti-
mum water conditions clear. In spite of this many hydro-
therapy pool operators are unaware of Hygiene for
Hydrotherapy Pools and they obtain their advice from a
local domestic pool company.

BCDMH rash anecdotal evidence

The Pool Water Treatment Advisory Group (sponsored
by the English Sports Council) is a multi-disciplinary
group giving advice on any aspect of pool water and they
have produced what is one of the main authoritative
publications in the English language viz. The Treatment
and Quality of Pool Water5 which describes the occur-
rence and diagnosis of BCDMH rashes. It is the con-
sensus view of the Members of this Group (who do not
have a financial interest in BCDMH) that rashes are a
substantial problem. This view could be described as the
'conventional view of the UK professional pool indus-
try'. BCDMH is now used almost exclusively only in the
non-professional pool market such as domestic pools,
hydrotherapy pools and those in camp sites, caravan
parks, small hotels and whirlpools (spas, Jacuzzis and the
like).

The references attached to the paper of Loughney and
Harrison and the considerable weight of evidence out-
lined in this letter have been referred to by the Depart-
ment of Environment Regulatory Authority as merely
anecdotal; it is reasonable to assume that this judgement
has enabled approval to be continued. Anecdotal or not
there are numerous other anecdotes about BCDMH
rashes.

Before the first Ryder Cup golf match was played at
the Belfry there was consternation because of increasing
numbers of itchy rashes following members exposure to
the swimming pool and/or the Jacuzzi. The USA team
had made reservations for these facilities and serious
adverse publicity was feared. The rashes ceased when
BCDMH was abandoned.

Within an hour of my describing BCDMH rashes to
Geoff Watts on the BBC programme Medicine Now, a
patient telephoned me from a hospital dermatology ward
to say that she had been admitted with an itchy, blistering
rash and malaise, cause unknown. On holiday she had
swum on three successive days in a BCDMH pool and
thought her increasing itchiness due to sunburn. She viv-
idly illustrated the key point that re-exposure, after
recent irritation, can be especially hazardous and in my
opinion this is one the main reasons why warnings
should be given in all data relevant to BCDMH includ-
ing COSRH.

In the Somerset survey referred to earlier, one man
had been away for a week to a company conference in a
hotel and had been using their BCDMH pool, his
intensely itchy rash subsequently being diagnosed by his
family doctor as scabies. This diagnosis then caused his
wife to accuse him of marital infidelity; she was presum-
ing intimate bodily contact. Unfortunately, before the
true diagnosis was made, he admitted that her accusation
was true.

In 1981 an American stockbrokers circular6 explored
the commercial possibilities of BCDMH in the swim-
ming pool market and commented 'however, its com-
mercial use has been stymied by the skin toxicity
problems of bromine'.

D
ow

nloaded from
 https://academ

ic.oup.com
/occm

ed/article-abstract/49/4/265/1387225 by guest on 11 D
ecem

ber 2018

Exhibit 230

Exhibit Supplement Page 70 of 100



27 September 2014

Magazine

Who's afraid of bromine?
By Laurence Knight
BBC News

Bromine looks sinister - like something you might find on Dr Frankenstein's
workbench. But are people sometimes too hard on compounds made from element 35
of the periodic table?

As you read this article, you are probably surrounded by bromine - in the chair or sofa you are
sitting on. In the carpet on your floor, the curtains at your window, perhaps even the walls of
your house. And in the computer whose screen you are staring at.

All these things are likely to contain unnatural substances such as polybrominated diphenyl
ether or hexabromocyclododecane. Bromine-based chemicals have also found their way into
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food and drinking water - indeed until recently they were added to drinks like Fanta and
Gatorade.

Some of these chemicals have been shown to be dangerous to human health, and have been
banned or withdrawn. Yet the bromine industry claims it is the victim of "chemophobia" - an
irrational public prejudice against chemicals borne out of ignorance and misinformation.

Bromine saves lives, they point out.

There is no denying that pure bromine is extremely unpleasant. It derives its name from the
Greek for "stench", and it is a particularly vicious material - just ask Andrea Sella of University
College London.

"When I was at school nobody had warned me about how nasty this stuff was," the chemistry
professor ruefully recalls, as he pours some of the toxic red liquid into a beaker, where it sits
under a smog-like haze of heavy brown vapour.

"I managed to spill a bit of bromine liquid on to the back of my hand, and it burned through the
skin and left a long scab that took weeks to heal."

Bromine is one of the halogens - the group of elements that occupy the penultimate column of
the periodic table. And it is probably the least well known - chlorine we know from swimming
pools, iodine from antiseptics, and fluorine from toothpaste.

Being a halogen, bromine atoms are one electron short of a complete outer shell, which
makes them highly reactive, readily bonding with other atoms. That is why pure bromine is so
dangerous to handle, and also why you never come across it in nature.

Instead, bromine is commonly found in highly un-reactive bromide salts - in much the same
way that the poisonous green gas chlorine is commonly found in boring sodium chloride, table
salt.

To illustrate the point, Andrea drops some aluminium foil into his beaker of bromine. It bursts
into intense flames. When the fire burns out, all that is left is a residue of aluminium and
bromide salts.
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It was from naturally occurring salt waters that two chemists independently discovered
bromine two centuries ago - the German Carl Jacob Lowig from mineral water in 1825, and
the Frenchman Antoine Balard from salt marsh seaweeds in 1826. Both used chlorine gas to
displace the bromine atoms from their salt solutions, producing the characteristic acrid fumes
of the new element.

Today, bromine is extracted on an industrial scale from salt lakes that are especially rich in the
element, above all the Dead Sea.
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"The Dead Sea has the highest concentration in the world of bromine," says Ilan Elkan of
Israel Chemicals Ltd (ICL) at the company's bromine facility, the world's biggest. "This is the
gift of nature. Like Saudi Arabia has the gift of oil, we have the gift of bromine." He claims it
will last thousands of years, far longer than Middle Eastern oil.

ICL draws water down from the Dead Sea into a vast network of evaporation ponds that use
the sun's energy to concentrate the minerals. The thickened brines then flow through a series
of chemical works that extract potash, magnesium metal and chlorine from the salts - and
bromine.

Much of this toxic end-product is then shipped all over the world in gigantic lead-lined tanks -
Ilan insists they have never had a spillage. Yet, as hazardous to human health as elemental
bromine is, it is actually the products it goes into that have caused the real alarm.

GOOGLE
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The earliest use of bromine was in medicines. Some bromide salts, notably potassium
bromide, were found to be natural sedatives, and were prescribed in the 19th Century as a
remedy for epilepsy.

However, they had a curious side-effect. They dampened the libido, which only reinforced the
common misconception at the time that epilepsy was brought on by excessive masturbation.
This side-effect also lies behind the urban myth that bromide was added to the tea of
prisoners and World War I soldiers in order to reduce sexual urges.

For most of the 20th Century, the main use of bromine was something now known to have
been seriously damaging to public health. When lead first started being added to petrol to
improve engine performance, it was found that deposits built up, eventually clogging the
engine.

The solution was to add brominated chemicals to the petrol. As the fuel burnt, the bromine
combined with the lead, producing lead bromide. This readily passed out through the exhaust,
but of course then proceeded to spread the poisonous heavy metal throughout our cities.

Leaded - and brominated - petrol is no more. But the biggest modern use of bromine,
accounting for 41% of the market, has also sparked controversy.

"Imagine you're watching your television, and halfway through a soccer game your TV
catches fire," says ICL's deputy president Anat Tal at their head office in Beersheva, southern
Israel. "You have three minutes of escape time. What do you do? You just run!

"Now imagine the escape time is five-to-10 times more, because inside your TV is a
brominated flame retardant. This is the story of flame retardants."

A fire is a self-perpetuating chemical reaction in which the high temperature encourages fuel
to combine with oxygen in the air, further raising the temperature in the process. Bromine
disrupts this chemical reaction. Because the bromine is itself so hyper-reactive, in effect it
queue-jumps the oxygen and re-bonds with the fuel, rendering it inert.

ICL
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Brominated flame retardants crop up in a surprising number of places. From a bag, Anat 
produces, Mary Poppins-style, a series of products - white beads that are mixed into the 
plastic casings and circuit-boards of TVs and computers, fluffy yellow pillow stuffing that 
refuses to catch fire, and blue polystyrene bricks that are used as cavity wall insulation in 
homes.

So what's the problem with these products?

Well, take for example, polybrominated diphenyl ethers (PBDEs), which used to be widely 
used to prevent materials from melting. No longer. "It's pretty dangerous if it gets into the 
human body," explains chemical industry analyst Laura Syrett of Industrial Minerals. "It can 
cause cancer, developmental disorders, thyroid problems."

Or how about hexabromocyclododecane (HBCD) - the chemical in Anat's blue cavity wall 
insulation. It is set to be banned in the EU next year, after an academic study in Texas in 2012 
found that tiny amounts of the stuff were getting into some supermarket foods.

The retardants are organic molecules - an entirely different class of chemical from bromide 
salts - that can take years to decompose. And although they should be tied up inside plastics 
and other materials, when they do get free they tend to accumulate through the food chain -
meaning top predators such as humans face a particular risk of these chemicals slowly 
building up in our bodies.

This highlights an unavoidable problem for the chemicals industry - much of what they do is 
still a learning process, and it often takes many years for the long-term risks inherent in a 
particular product to emerge. Yet it is also important to get these risks in perspective. So far, 
there are no known cases of brominated fire retardants actually causing anyone major health 
problems - they are being banned because of the potential hazard they pose. Meanwhile, 
these chemicals have undoubtedly saved people from the very real risk of burning to death in 
their own homes, although there is some dispute whether that amounts to the thousands per 
year claimed by the industry.

But Laura Syrett says the industry also labours under another problem - "chemophobia".

As an example she cites brominated vegetable oil or BVO, which was commonly added as 
an emulsifier in soft drinks such as Fanta and Gatorade. Without BVO or a substitute, the 
orange colour would gravitate to the bottom of your bottle, leaving the top half clear. 
Something similar would happen to the flavour.
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In 2013 Buzzfeed published an article with the title "8 Foods We Eat In The U.S. That Are
Banned In Other Countries". The list included BVO - banned in the EU and Japan - which it
claimed was "linked to major organ system damage, birth defects, growth problems,
schizophrenia, and hearing loss".

Pepsi and Coca Cola insisted BVO was safe. Nonetheless, a petition on Change.org gathered
200,000 signatures, and both companies have since stopped using the chemical.

Was the campaign against BVO rational? The chemistry blogger Derek Lowe points out that
the few people known to have suffered health problems (none of which were quite like those
listed by Buzzfeed) were drinking a vast amount of BVO-containing drinks - in the order of
two to four litres per day.

Another controversial case, according to Laura Syrett, is connected with fracking. In 2011,
tests of drinking water wells in Pennsylvania found increased levels of bromide salts - the
same kind of stuff that supposedly makes people prefer an early night with a hot water bottle -
linked to fracking activity at the Marcellus shale deposit.

Bromide salts are widely used in oil and gas drilling. Being near the bottom of the periodic
table, bromine atoms are heavy. Dissolve its salts in water and you get an exceptionally heavy
brine that can be used to stabilise high pressure wells and stop them collapsing.

In the end, an error was found in the Marcellus tests - in reality only one well showed elevated
bromide levels, not seven as originally reported. One case, Syrett suggests, is a long way
from proving a causal connection.

At ICL, Anat complains that her company hears via the media and NGOs "almost on a daily
basis... all kinds of things that are not scientifically proven". Meanwhile, she points out,
tourists are happy to come and bathe in the Dead Sea, with the world's highest concentration
of bromide at 0.5%, because of its "healthy" mineral salts.
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The criticisms sting for an industry that feels it is actually doing a lot of good for the world.
Besides fire retardants, one of the biggest new uses of bromine is in capturing mercury in the
coal burned in power stations - in much the same way that it used to capture lead in the petrol
burned in your car engine, except that this time it actually helps to stop the emission of a
poisonous metal into the air.

As Anat laments: "The bromine industry has not done a very good job in PR, in educating
people that there are chemicals there that save your life and keep you safe."

It certainly does not help that so many of the chemicals they produce have such terrifyingly
long and alien names… polybrominated diphenyl ether and hexabromocyclododecane, for
example.

To put it another way, who would drink coffee if they knew it contained 1,3,7-Trimethylpurine-
2,6-dione (caffeine)? Especially if you added a spoonful of ((2R,3R,4S,5S,6R)-2-
[(2S,3S,4S,5R)-3,4-dihydroxy-2,5-bis(hydroxymethyl)oxapent-2-yl]oxy-6-
(hydroxymethyl)oxahexane-3,4,5-triol) - better known as sugar?

Subscribe to the BBC News Magazine's email newsletter to get articles sent to your inbox.

THINKSTOCK
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SimpleWater Follow ] 
Your Home's Water Quality at MyTapScore.Com 
Jul 15 • 6 min read 

Chloramine, Chlorine, Lead and Pipes: How 
Water Treatment Turned Toxic 
What do the most Common Water Treatment 

Chemicals-Chlorine and Chloramine-Have to do with 

Lead in Water? 

Flint's water crisis is a disastrous story of negligence and environmental 

injustice. After the city switched its water source, lead-a neurotoxic 

metal- began leaching from pipes into people's drinking water. 

Families drinking tap water found their children had increased blood 

lead levels. While the mayor of Flint announced in April that the water 

is finally safe to drink again, many are still skeptical and concerned. 

How did simply switching from one river to another river have 

such drastic effects on people's water quality? TapScore has written 

this guide to help you understand why switching water sources (e.g. in 

Flint) or water disinfectants (in the case of D.C. water) can cause lead 

to leach from pipes, what the dangers are, and how to protect yourself. 

The Science Behind Lead in Flint and D.C. 
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To understand how lead leaches into water, we first need to know what 

water disinfectants are and how they can affect drinking water and 

human health. We'll bring you through the science behind lead 

leaching in pipes through the stories of two different cities that made 

changes to their water: DC switched its disinfectant, while Flint 

switched its water source. 

What Are Water Disinfectants? 

The water that enters our homes is sourced from natural rivers, lakes, 

and man-made reservoirs. This water contains microorganisms, 

organic matter, soil, naturally occuring metals, and much more. The 

particulate matter and natural elements can be filtered out using 

physical barriers (e.g. reverse osmosis, carbon filtration, or other 

filtration methods). Microorganisms such as viruses and bacteria, 

however, must be killed using a disinfectant. 

Chlorine is the most common disinfectant, but other disinfectants 

include chlorine dioxide, chloramines, UV light, and ozone. Since its 

introduction in the late 1800s, chlorine disinfection has become a 

major public health accomplishment, responsible for lowering the rates 

of infectious diseases such as typhoid, hepatitis, and cholera. 

Unfortunately, chlorine can also react with other naturally occurring 

materials in water to form disinfection byproducts (DBPs), which can 

be harmfulto long-term health. Regulation of DBPs inspired the use of 

chloramines as an alternative disinfectant because it forms less of the 

most common forms of DBPs. Chloramines are formed when ammonia 

is added to chlorine. But, as you may have guessed-chloramine has its 

own unintended consequences. 

Switching from Chloramine to Chlorine 

D.C. Water and Sewer Authority (WASA) switched from chlorine to

chloramine to reduce risk of DBPs. Shortly thereafter, high lead levels 

became a concern-but WASA was slow to respond and communication 

to households failed to adequately portray the urgency of the water 

quality problem. Researchers (led by Dr. Marc Edwards, who later got 

involved in Flint) found that, between 2001-2003, blood lead levels in 

children were four times higher when compared to the year 2000. 

Edwards claims that D.C.'s lead crisis is 20-30 times worse that of Flint 
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-with lead concentrations found to be three times higher than those

in Flint and 6.5 times the amount of people exposed.

After these findings, the city of D. C. reverted from chloramine back to 

free chlorine in 2004. They subsequently found that water lead levels in 

some samples were up to 10-fold lower and that almost all samples 

were below the EPA limit of 15 parts per billion (ppb). WASA 

concluded that chloramine was not solely responsible for lead leaching, 

but that the absence of chlorine resulted in pipe corrosion. 

Lead ( or any metal) leaching occurs when corrosive water enters an 

old pipeline and easily reacts with the metal pipes, creating metal ions 

that enter the water. Chlorine can combine with lead to form an oxide, 

which acts as a passivation (protective) layer on the inside of the 

pipes. This protective layer was protecting pipes from corrosive water. 

These findings left D.C. with a public health predicament: neither 

option was entirely safe. Fortunately, compounds such as zinc

orthophosphate exist to help corrosion control while using 

chloramine as a disinfectant by reacting with pipes to form a 

passivation layer. While D.C. has kept corrosion control on a priority 

list, thousands of lead pipelines still remain in the city's distribution 

system. 

Switching Water Sources 

When Detroit Water and Sewer decided to switch its water supply from 

Lake Huron to the Flint River, the goal was to save costs. The city 

planned to switch to Karegnondi Water Authority pipeline to Lake 

Huron, but they had about a year before the project was complete-so 

they turned to Flint River. As we now know, engineers and officials 

failed to adequately manage the new source. 

Health data showed that the number of children with lead levels in 

their blood had increased from 2.4% to 4.9% after the water source 

switch. One sample of Flint's water had a record breaking level of 

13,200 ppb lead, which is almost 900 times higher than the EPA limit. 

Lead is neurotoxic and dangerous for anyone, but especially for 

children because it can stunt their development and lead to behavioral 

problems and decreased IQ. 
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Lead leaching into drinking water shares similar water chemistry in 

Flint as in DC. The original water source that came in treated from 

Detroit had added orthophosphate to account for lead pipes, which 

created a strong passivation layer made of phosphate minerals. When 

Flint started treating its own water, they did not add orthophosphate 

and they did not adequately control the pH of their new water. When 

pH is too low (more acidic) in the absence of orthophosphate, lead can 

leach into the drinking water. The protection layer was quickly 

corroded, exposing Flint's lead pipes and leading to lead leaching in 

water. 

How can I protect myself? 

An estimated 15-25 million homes are still connected to lead pipelines 

laid before they were banned in 1986. While most water systems 

actively manage the water quality and test for lead, the stories of Flint 

and D.C. illuminate how quickly things can go wrong. Hopefully, any 

metal leaching situation you may encounter is not as extreme. There 

are some things that you can do to protect yourself, depending on 

whether you are a private well user or are a public water system 

customer. 

Public Water System 
• Check up on your local water treatment plant to ensure they are

conditioning (filtering & disinfecting) your water properly

• Encourage your city to replace old pipes, especially if they're lead

• If you own your house and are able to replace old pipes, faucets,

and fixtures within your home, do so, or

• Test your water for lead and use a (reverse osmosis) water filter if

you have a lead concentration that the product can treat

Private Well 
• Keep up with conditioning (i.e. filtering & disinfecting) your water

properly for the type and age of pipes that you have

• If you drill a new well, monitor your water quality before and after

switching to a new source
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South Carolina Code of Laws 

SECTION 15-78-10. Short title. 

This chapter may be cited as the "South Carolina Tort Claims Act". 

… 

SECTION 15-78-40. Tort liability of State, agency, political subdivision, or governmental entity, 

generally. 

The State, an agency, a political subdivision, and a governmental entity are liable for their torts 

in the same manner and to the same extent as a private individual under like circumstances, 

subject to the limitations upon liability and damages, and exemptions from liability and 

damages, contained herein. 

… 

SECTION 15-78-60. Exceptions to waiver of immunity. 

The governmental entity is notliable for a loss resulting from: 

(1) legislative, judicial, or quasi-judicial action or inaction;

(2) administrative action or inaction of a legislative, judicial, or quasi-judicial nature;

(3) execution, enforcement, or implementation of the orders of any court or execution,

enforcement, or lawful implementation of any process;

(4) adoption, enforcement, or compliance with any law or failure to adopt or enforce any law,

whether valid or invalid, including, but not limited to, any charter, provision, ordinance,

resolution, rule, regulation, or written policies;

(5) the exercise of discretion or judgment by the governmental entity or employee or the

performance or failure to perform any act or service which is in the discretion or judgment of

the governmental entity or employee;

(6) civil disobedience, riot, insurrection, or rebellion or the failure to provide the method of

providing police or fire protection;

(7) a nuisance;

(8) snow or ice conditions or temporary or natural conditions on any public way or other public

place due to weather conditions unless the snow or ice thereon is affirmatively caused by a

negligent act of the employee;

(9) entry upon any property where the entry is expressly or impliedly authorized by law;
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(10) natural conditions of unimproved property of the governmental entity, unless the defect or

condition causing a loss is not corrected by the particular governmental entity responsible for

the property within a reasonable time after actual or constructive notice of the defect or

condition;

(11) assessment or collection of taxes or special assessments or enforcement of tax laws;

(12) licensing powers or functions including, but not limited to, the issuance, denial, suspension,

renewal, or revocation of or failure or refusal to issue, deny, suspend, renew, or revoke any

permit, license, certificate, approval, registration, order, or similar authority except when the

power or function is exercised in a grossly negligent manner;

(13) regulatory inspection powers or functions, including failure to make an inspection, or

making an inadequate or negligent inspection, of any property to determine whether the

property complies with or violates any law, regulation, code, or ordinance or contains a hazard

to health or safety;

(14) any claim covered by the South Carolina Workers' Compensation Act, except claims by or

on behalf of an injured employee to recover damages from any person other than the

employer, the South Carolina Unemployment Compensation Act, or the South Carolina State

Employee's Grievance Act;

… 

(40) an injury a student may sustain as a result of self-monitoring or self-administering

medications or for an injury that a student may sustain from taking or using medications or self-

monitoring devices for which the student does not have a prescription or does not have

authorization by the school district.
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THE STATE OF SOUTH CAROLINA 
In The Supreme Court 

David M. Repko, Respondent, 

v. 

County of Georgetown, Petitioner. 

Appellate Case No. 2016-001300 

ON WRIT OF CERTIORARI TO THE COURT OF APPEALS 

Appeal from Georgetown County 
Benjamin H. Culbertson, Circuit Court Judge 

Opinion No. 27837 
Heard March 27, 2018 – Filed August 29, 2018 

REVERSED 

Robert L. Widener, of Columbia, and David J. Mills, of 
Charleston, both of McNair Law Firm, PA, for Petitioner. 

Ryan Patrick Compton, Thomas William Winslow, and 
Stephen Lewis Goldfinch Jr., all of Goldfinch Winslow 
LLC, of Murrells Inlet, for Respondent. 

Robert E. Lyon, Jr. and John K. DeLoache, Sr., both of 
Columbia, for Amicus Curiae, South Carolina Association 
of Counties. 

Exhibit 270

Exhibit Supplement Page 85 of 100



 

  

   
 

 

 

 

 

   
  

  

 
 

  

  
 

                                        
 

JUSTICE JAMES: We granted Georgetown County's petition for a writ of 
certiorari to review the court of appeals' decision in Repko v. County of Georgetown, 
416 S.C. 22, 785 S.E.2d 376 (Ct. App. 2016). Georgetown County argues the court 
of appeals erred in (1) construing the County Development Regulations as creating 
a private duty of care to Respondent David Repko; (2) holding the South Carolina 
Tort Claims Act1 (TCA) preempted certain language contained in the Regulations; 
(3) applying the "special duty" test; (4) finding Brady Development Co., Inc. v. Town
of Hilton Head Island, 312 S.C. 73, 439 S.E.2d 266 (1993), distinguishable from the
instant case; (5) reversing the trial court's ruling that the County is entitled to
sovereign immunity under the TCA; and (6) rejecting the County's additional
sustaining ground that Repko's claim is barred by the statute of limitations. We
address only issue (5) and hold the court of appeals erred in reversing the trial court's
determination that the County was immune from liability under subsection 15-78-
60(4) of the TCA (2005); we therefore reverse the court of appeals and reinstate the
directed verdict granted to the County by the trial court. We vacate the court of
appeals' opinion.

I. 

In the early 2000s, Harmony Holdings, LLC (the Developer) began 
developing Harmony Township (Harmony), a residential subdivision in the County.  
In South Carolina, most localities will not allow a developer to sell lots in a 
residential development without the required infrastructure—roads, water, drainage, 
and sewer—being completed. The County adopted regulations addressing the 
completion of infrastructure in major residential subdivisions. The record on appeal 
contains only Article V of the Regulations (Article V). Article V, Section 3-1 
(Section 3-1) provides: 

Financial guarantees may be posted in lieu of completing 
improvements required by [the Regulations] to allow for 
the recording of a final plat or to obtain building permits 
for properties for which ownership will be transferred. . . .  

Acceptance of financial guarantees is discretionary and 
[the] County reserves the right to refuse a financial 
guarantee for any remaining improvements and require 
that such improvements be completed before the recording 
of a final plat or issuance of building permits. Acceptance 
of a financial guarantee by [the] County shall not be 

1 S.C. Code Ann. §§ 15-78-10 to -220 (2005 & Supp. 2017). 
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construed as an obligation to any other agency, utility or 
property owner within affected developments. 

Therefore, in the discretion of the County, a developer could post cash, bonds, letters 
of credit, or other financial guarantees instead of completing the infrastructure before 
selling lots. When the Developer began developing Harmony Phase 2-D-1 in 2006, 
the County determined it would allow the requirement of a financial guarantee to be 
satisfied by the Developer's posting of a letter of credit (LOC) to cover the remaining 
cost of completion of infrastructure. An LOC is a letter issued by a bank that entitles 
the  person named in  the  letter  to draw  up  to a specified sum from the bank. The 
County had policies and procedures in place that governed its oversight of the 
completion of infrastructure and reductions in the LOC. One such policy was the 
requirement that the LOC be at least equal to 125% of the cost of completing the 
remaining infrastructure. If the County handled LOC procedures properly, as the 
Developer completed certain stages of infrastructure, the County would take steps 
to verify the completion of the work, and the County would notify the issuing bank 
that the LOC could be reduced accordingly. If handled properly, this arrangement 
would allow the County to draw on the LOC if the Developer failed to complete or 
properly complete the required infrastructure.   

In 2006, the Developer submitted an LOC from Wells Fargo in the amount of 
$1,301,705.63—representing 125% of the projected cost of completing the 
infrastructure—to the County planning department for Harmony Phase 2-D-1. By 
April 2007, the County had approved the Developer's requests to reduce the LOC 
four times; after the fourth reduction, the LOC totaled $156,704.03. However, the 
cost of completing the remaining infrastructure was over one million dollars. In 
August 2007, the cost of unbuilt infrastructure remained over one million dollars, 
and the Developer informed the County it no longer had the financial means to 
complete any additional infrastructure. At that point, the LOC was approaching its 
expiration date. Shortly thereafter, the Developer declared bankruptcy.  A new
developer took over the project and requested the County to authorize the release of 
LOC funds to help complete the infrastructure; however, the County deemed this 
new developer to be untrustworthy and refused to allow the release of the LOC 
funds. The new developer withdrew from the project. Those who purchased lots in 
Harmony Phase 2-D-1 are unable to build on their lots because the infrastructure has 
not been completed.   

II. 

Respondent David Repko, the owner of two lots in Harmony Phase 2-D-1, 
commenced this action against the County alleging that the County negligently and 
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grossly negligently failed to comply with or enforce its rules, regulations, and written 
policies governing its handling of the LOC. The County answered, alleging it did 
not owe a private duty of care to Repko and alleging that even if it did, the TCA 
barred Repko's claims. Specifically, the County pled it was immune from liability 
pursuant to subsections 15-78-60(1), (2), (4), (5), (12), and (13) of the TCA.  Only 
subsections (4) and (12) are pertinent to this appeal. The County also alleged 
Repko's claims were barred by the two-year statute of limitations in section 15-78-
110 of the TCA.   

The case went to trial, and at the close of Repko's case, the trial court granted 
the County's directed verdict motion, finding (1) the Regulations did not create a 
private duty of care owed by the County to Repko and (2) the County was immune 
from liability under subsections 15-78-60(4), (5), and (13) of the  TCA.  The trial  
court ruled the County was not entitled to a directed verdict pursuant to the TCA's 
two-year statute of limitations. The trial court agreed with Repko's argument that 
subsection 15-78-60(12) did not apply to this case and ruled the County was not 
entitled to immunity under subsection (12). The court of appeals reversed the 
directed verdict and remanded for a new trial. Repko v. Cty. of Georgetown, 416 
S.C. 22, 42, 785 S.E.2d 376, 386 (Ct. App. 2016).

We address only the court of appeals' holding that the trial court erred in 
granting a directed verdict under subsection 15-78-60(4) of the TCA. As our holding 
on this point is dispositive of the appeal, we need not address the remaining issues.  
See Futch v. McAllister Towing of Georgetown, Inc., 335 S.C. 598, 613, 518 S.E.2d 
591, 598 (1999) (stating an appellate court need not address remaining issues when 
disposition of a prior issue is dispositive).       

III. 

An appellate court will reverse the trial court's ruling on a directed verdict 
motion only when there is no evidence to support the ruling or when the ruling is 
controlled by an error of law. Law v. S.C. Dep't of Corr., 368 S.C. 424, 434-35, 629 
S.E.2d 642, 648 (2006); McMillan v. Oconee Mem'l Hosp., Inc., 367 S.C. 559, 564, 
626 S.E.2d 884, 886 (2006). When reviewing a ruling on a motion for a directed 
verdict, this Court, like the trial court, must view the evidence and all reasonable 
inferences in the light most favorable to the nonmoving party. Hurd v. Williamsburg 
Cty., 363 S.C. 421, 426, 611 S.E.2d 488, 491 (2005). 

In a negligence action, "[t]he court must determine, as a matter of law, 
whether the law recognizes a particular duty." Steinke v. S.C. Dep't of Labor, 
Licensing & Regulation, 336 S.C. 373, 387, 520 S.E.2d 142, 149 (1999). "If there 
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is no duty, then the defendant in a negligence action is entitled to a directed verdict." 
Id. There is a dispute as to whether the Regulations created a private duty of care 
owed by the County to Repko. We need not resolve that dispute, as we conclude 
that even if such a duty was created, the County is immune from liability to Repko 
under subsection 15-78-60(4) of the TCA.  

Repko's action against the County is based upon his contention that the 
County was grossly negligent in allowing the Developer's LOC to be reduced from 
the original $1,301,705.63 to $156,704.03 without first ascertaining that the LOC 
continued to cover 125% of the cost of remaining infrastructure.  The essence  of  
Repko's claim is that the County was grossly negligent in failing to comply with or 
enforce its rules, regulations, and policies governing its handling of the LOC. The 
County maintains that even if it were grossly negligent, it is immune from liability 
to Repko pursuant to subsection 15-78-60(4) of the TCA. We agree with the County.   

In response to our abolition of the doctrine of sovereign immunity in McCall 
v. Batson, 285 S.C. 243, 329 S.E.2d 741 (1985), the General Assembly enacted the
TCA. See S.C. Code Ann. §§ 15-78-10 to -220 (2005 & Supp. 2017). Section 15-
78-40 provides that a political subdivision such as the County is "liable for [its] torts
in the same manner and to the same extent as a private individual under like
circumstances, subject to the limitations upon liability and damages, and exemptions
from liability and damages" found in the TCA. (emphasis added). Subsection 15-
78-20(a) provides in part, "The General Assembly recognizes the potential problems
and hardships each governmental entity may face being subjected to unlimited and
unqualified liability for its actions." Subsection 15-78-20(f) provides, "The
provisions of [the TCA] establishing limitations on and exemptions to the liability
of the [governmental entity or political subdivision], while acting within the scope
of official duty, must be liberally construed in favor of limiting the liability of the
[governmental entity or political subdivision]." Section 15-78-60 lists forty
exceptions to the waiver of sovereign immunity.

In its answer to Repko's complaint, the County pled several of the exceptions 
to the waiver of immunity found in section 15-78-60, namely those in subsections 
(1), (2), (4), (5), (12), and (13). Of these six, subsection (4) is the centerpiece of the 
County's claim of immunity.  Subsection 15-78-60(4) provides: 

[A] governmental entity is not liable for a loss resulting
from[] adoption, enforcement, or compliance with any law
or failure to adopt or enforce any law, whether valid or
invalid, including, but not limited to, any charter,
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provision, ordinance, resolution, rule, regulation, or 
written policies[.] 

(emphasis added). 

The County also pled it was entitled to immunity pursuant to subsection 15-
78-60(12), which provides: 

[A] governmental entity is not liable for a loss resulting
from[] licensing powers or functions including, but not
limited  to, the issuance, denial, suspension, renewal, or
revocation of or failure or refusal to issue, deny, suspend,
renew, or revoke any permit, license, certificate, approval,
registration, order, or similar authority except when the
power or function is exercised in a grossly negligent
manner[.]

(emphasis added).   

After Repko rested at trial, the  County moved for a directed verdict under 
subsections (4), (5), (12), and (13).  Again, only subsections (4) and (12) are at issue 
in this appeal.  During argument of the directed verdict motion, Repko argued 
subsection (12) did  not apply to this case because the County's  actions did not  
involve a  licensing power or function.  Specifically, Repko argued to the trial court  
that the duty owed to him by the County "doesn't  have anything to do with the  
licensing function."  The trial court agreed and stated in its ruling from  the bench, "I 
don't think [subsection (12)]  is applicable, the licensing function."  In its written 
order, the trial court did not grant a  directed verdict to the County pursuant to 
subsection (12) but granted a directed verdict to the County pursuant to subsections 
(4), (5), and (13). 

Repko moved for reconsideration and argued, among other things, that 
because the County simply pled it was entitled to immunity under subsection (12), 
the gross negligence standard contained in subsection (12) must be  read into  the  
immunity provisions contained in subsections (4), (5), and (13).  Repko had never  
presented this argument prior to the motion for reconsideration.  The trial court 
summarily denied Repko's motion in a form order.  It is settled that  "[a]n issue  may 
not be raised for the first time in  a  motion to reconsider."  Johnson v. Sonoco Prods. 
Co., 381 S.C. 172, 177, 672 S.E.2d 567, 570 (2009).   As we discuss in section B 
below, even if this issue had been timely  raised to the trial court, the County was 
entitled to a directed verdict as a matter of law.   
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As we discuss in section A immediately below, Repko never argued to the 
trial court or even to the court of appeals that the immunity provision in subsection 
15-78-60(12) applied to the facts of  this case.  However, the court of appeals sua
sponte raised and ruled upon the issue. In so doing, the court of appeals did not
squarely address the issue of whether the gross negligence exception contained in
subsection (12) must be read into the immunity provision contained in subsection
(4). Again, we address the merits of this argument in section B below.

A. 

We first conclude the court of appeals erred in sua sponte raising and ruling 
upon an issue that Repko never advanced to the trial court. As noted, Repko 
successfully argued at the directed verdict stage that the duty owed to him by the 
County "doesn't have anything to do with the [County's] licensing function." At no 
time before the trial court or in his brief to the court of appeals did Repko argue that 
his loss resulted from the County's exercise of its licensing powers or functions, as 
contemplated by subsection (12).2 Despite the fact that Repko never took such a 
position, the court of appeals raised the argument sua sponte and concluded: 

Subsection 15-78-60(12) grants immunity for losses 
resulting from the "renewal" of a permit. The County 
approved reductions of the letter of credit and, in doing so, 
allowed the renewal of the permit to sell lots even though 
the letter of credit had been improperly reduced. Based on 
this evidence, a jury could have found subsection 15-78-
60(12) applied. 

Repko, 416 S.C. at 41, 785 S.E.2d at 385-86.   

This was error. An appellate court may not reverse a lower court order based 
on a legal or factual premise not advanced by the party who lost  at the trial court  
level. In I'On, L.L.C. v. Town of Mt. Pleasant, we noted "the long-established 
preservation requirement that the losing party generally must both present his issues 
and arguments to the lower court and obtain a ruling before an appellate court will 
review those issues and arguments." 338 S.C. 406, 422, 526 S.E.2d 716, 724 (2000).  
We also clarified that while an appellate court may affirm a lower court judgment 

2 Though not dispositive of this issue, we are compelled to note that Repko advanced 
to the trial court the opposite of the argument the court of appeals sua sponte raised 
and ruled upon. 
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for any reason appearing in the record, "[a]n appellate court may not, of course, 
reverse for any reason appearing in the record."  Id. at 421-22, 526 S.E.2d at 724. 

The court of appeals sua sponte raised and ruled upon an issue Repko never 
presented to the trial court. Therefore, we reverse the court of appeals' holding that 
a jury issue exists as to whether subsection 15-78-60(12) applies to the facts of this 
case. 

B. 

Because it concluded that "a jury could have found subsection 15-78-60(12) 
applied," the court of appeals did not address the issue Repko presents to this 
Court—whether the gross negligence standard contained in subsection (12) must be 
read into subsection (4) simply because the County initially pled it was entitled to 
immunity under subsection (12). Repko has advanced no theory of liability other 
than the County's grossly negligent failure to comply with or enforce its rules, 
regulations, and policies governing the handling of the LOC. This claim runs 
headlong into the County's central defense under subsection (4) that it is immune 
from liability for such a failure.    

Repko's very able appellate counsel rightly conceded at oral argument that 
because subsection (4) does not contain a gross negligence standard, standing alone, 
subsection (4) would entitle the County to immunity from liability from its failure 
to comply with or enforce the Regulations. However, Repko claims our case law 
requires the gross negligence standard contained in subsection (12) to be read into 
subsection (4) simply because the County initially pled it was entitled to immunity 
under subsection (12). We disagree. 

This Court and the court of appeals have held that when an applicable 
exception to the waiver of immunity contains a gross negligence standard, that gross 
negligence standard must be read into all other applicable exceptions that do not 
contain a gross negligence standard. Consequently, the immunity provision 
containing the gross negligence standard must actually apply to the case  before it  
can be read into another immunity provision.  In Steinke, we held: 

In sum, we recognize the trial court often faces Tort 
Claims Act cases in which at least one of the asserted 
exceptions contains the gross negligence standard while 
other asserted exceptions do not. We hold that when an 
exception containing the gross negligence standard 
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applies, that same standard will be read into any other 
applicable exception. 

336 S.C. at 398, 520 S.E.2d at 155 (emphasis added). In Chakrabarti v. City of 
Orangeburg, the court of appeals held that "[w]hen an exception that contains the 
gross negligence standard applies to a case, the gross negligence standard is read 
into any of the other applicable exceptions." 403 S.C. 308, 319, 743 S.E.2d 109, 
115 (Ct. App. 2013). 

 In  Plyler v. Burns, a conservatorship beneficiary sued the Horry County 
probate court, claiming the probate court mishandled the administration of the 
conservatorship. 373 S.C. 637, 643-44, 647 S.E.2d 188, 191-92 (2007). The probate 
court pled it was entitled to immunity pursuant to subsections 15-78-60(1), (2), and 
(3); none of these subsections contain a gross negligence standard. Id. at 651-52, 
647 S.E.2d at 196. The trial court dismissed the action, ruling the probate court was 
immune from liability pursuant to all three subsections. Id. at 652, 647 S.E.2d at 
196. The plaintiff claimed subsections (12) and (25) also applied to the probate
court's actions and that since these two subsections contain a gross negligence
standard, the gross negligence standard should have been read into subsections (1),
(2), and (3). Id. We held the trial court did not err in refusing to read the gross
negligence standard into subsections (1), (2), and (3) because subsection (12) had
"no applicability" to the case and because subsection (25) was "similarly
inapplicable." Id. at 653, 647 S.E.2d at 197 (emphasis added).

Repko argues Jones v. Lott, 387 S.C. 339, 692 S.E.2d 900 (2010), stands for 
the proposition that when a governmental entity simply pleads an immunity 
provision containing a gross negligence standard, the gross negligence standard must 
be read into all other immunity subsections. In Jones, the defendant sheriff pled he 
was entitled to immunity from suit pursuant to subsections 15-78-60(6) and (21), 
neither of which contains a gross negligence standard. 387 S.C. at 344-45, 692 
S.E.2d at 903. The plaintiff claimed subsection 15-78-60(25), which contains a 
gross negligence standard, applied to the case; however, the sheriff did not plead 
subsection (25) as a basis for immunity, and nothing within subsection (25) was 
applicable to the case. Id. at 347-48, 692 S.E.2d at 904-05. We affirmed the trial 
court's grant of a directed verdict to the sheriff. Id. at 349, 692 S.E.2d at 905. While 
we did conclude in  Jones that the gross negligence standard in subsection 15-78-
60(25) was not to be read into other applicable subsections because the sheriff did 
not plead subsection (25) as a basis for immunity, we emphasized our holding in 
Steinke that "the better practice is to allow the government to assert all relevant 
exceptions, and apply the gross negligence standard to all when it is contained in one 
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applicable exception." 387 S.C. at 347, 692 S.E.2d at 904 (emphasis added) (quoting 
Steinke, 336 S.C. at 397, 520 S.E.2d at 154). 

Repko also argues Proctor v. Department of Health & Environmental 
Control, 368 S.C. 279, 628 S.E.2d 496 (Ct. App. 2006), supports his argument that 
the gross negligence standard of subsection 15-78-60(12) should be read into the 
other subsections simply because the County pled subsection (12). In Proctor, Mr. 
Proctor owned a DHEC-permitted waste tire recycling and processing facility.  The 
permit greatly enhanced the delivery of waste tires to his facility by new tire 
wholesalers and retailers. Id. at 287-88, 628 S.E.2d at 500-01. DHEC concluded 
Proctor was in violation of the regulations governing his permit, levied a fine against 
him, and removed him from the rebate list of approved facilities. Id. at 288, 628 
S.E.2d at 501. Proctor sued DHEC pursuant to subsection 15-78-60(12), alleging 
DHEC was grossly negligent in revoking its approval for him to be on the rebate list.   
Id. at 289-90, 628 S.E.2d at 502. As noted, subsection (12) contains a gross
negligence standard. DHEC claimed it was entitled to immunity under subsections 
15-78-60(1), (2), (3), (4), (5), (12), and (13). Id. at 297, 628 S.E.2d at 506. At trial,
DHEC did not challenge the applicability of subsection (12) as it was squarely
applicable to the facts of the case; rather, DHEC argued it was entitled to a directed
verdict because its conduct did not rise to the level of gross negligence. The trial
court denied DHEC's motion for a directed verdict under all subsections, and the
trial court charged the jury that the gross negligence standard in subsection (12) was
to be read into all other applicable subsections providing for immunity. The court
of appeals affirmed, holding that since Proctor proceeded on the theory that DHEC
was liable under subsection (12), the trial court's charge was proper. Id. at 312, 628
S.E.2d at 514. Proctor is of no assistance to Repko, because in Proctor, subsection
(12)—with its gross negligence standard—was applicable to the facts of that case.
In the instant case, subsection (12) is not applicable in the first instance, and no other
immunity subsection containing a gross negligence standard is applicable to this
case.

Plyler and Steinke clearly dictate that in order for the gross negligence 
standard from one immunity provision to be read into an immunity provision that 
does not contain a gross negligence standard, the immunity provision containing the 
gross negligence standard must first apply to the case. We disavow any suggestion 
to the contrary in Jones. In many instances, a governmental entity may initially 
plead entitlement to immunity pursuant to a subsection containing a gross negligence 
standard. In many of those instances, that particular immunity may ultimately not 
apply to the facts of the case. In such a case, the gross negligence standard contained 
in that immunity is not to be read into applicable immunity subsections that do not 
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contain a gross negligence standard. We reaffirm our holding in Steinke "that when 
an exception containing the gross negligence standard applies, that same standard 
will be read into any other applicable exception." 336 S.C. at 398, 520 S.E.2d at 
155. 

Here, at the directed verdict stage, Repko argued—correctly we must add— 
that subsection 15-78-60(12) did not apply to this case. The trial court agreed and 
so ruled. Repko is left only with the argument that the gross negligence standard in 
subsection (12) should be read into subsection 15-78-60(4) simply because the
County originally pled subsection (12) as a defense. This argument fails as a matter 
of law; standing alone, subsection (4) provides immunity to the County. Therefore, 
we find the trial court correctly directed a verdict for the County pursuant to 
subsection 15-78-60(4). 

IV. 

The trial court properly granted a directed verdict to the County on the ground 
that the County is immune from liability pursuant to subsection 15-78-60(4) of the 
TCA.  We therefore  REVERSE the court of appeals and reinstate the directed 
verdict. We vacate the opinion of the court of appeals.   

BEATTY, C.J., KITTREDGE, J., and Acting Justice Gordon G. Cooper, 
concur. HEARN, J., concurring in result only in a separate opinion. 
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JUSTICE HEARN: I concur in the result reached by the majority but write 
separately, as I believe the first question we must address is whether the County 
owed a private duty to Repko. Arthurs ex rel. Estate of Munn v. Aiken Cty., 346 S.C. 
97, 105, 551 S.E.2d 579, 583 (2001) ("Only if a duty is found, and the other 
negligence elements shown, will it ever be necessary to reach the TCA immunities 
issue."). Because I agree with the trial court that the County owed no such duty, I 
would reverse the court of appeals on that ground, thus ending the inquiry. 

As the majority discussed, the County promulgated regulations concerning the 
completion of infrastructure in certain residential communities. Section 3.1 of the 
ordinance expressly states, "Acceptance of a financial guarantee by Georgetown 
County shall not be construed as an obligation to any other agency, utility or property 
owner within the affected developments." 

In viewing this provision, it is important to note that this Court has recognized 
that the public duty rule and the South Carolina Tort Claims Act are not 
incompatible. Arthurs, 346 S.C. at 103, 551 S.E.2d at 582 (holding the public duty 
rule is still applicable where the plaintiff's claim is grounded upon a statutory duty, 
even after the enactment of the Tort Claims Act). Under the public duty rule, where 
a statute levies a duty on public officials to "discharg[e] their statutory obligations," 
they generally are not liable in a private cause of action because the statute is 
presumed to be for the benefit of the public rather than any individual member. Platt 
v. CSX Transp., Inc., 388 S.C. 441, 446, 697 S.E.2d 575, 577 (2010). Because this
rule forecloses a finding of a legal duty, it is a negative defense that strikes at the
core of a plaintiff's negligence claim, unlike the affirmative defense of immunity,
which bars liability for an otherwise prima facie case of negligence. Steinke v. S.C.
Dep't of Labor, Licensing & Regulation, 336 S.C. 373, 389, 520 S.E.2d 142, 150
(1999).

However, an exception to the public duty rule applies where the statute 
demonstrates the drafter's intent to impose a duty upon public officials for the benefit 
of a specified class of persons. To ascertain legislative intent, this Court has applied 
the six-factor "special duty test" adopted in Jensen v. Anderson County Dep't of 
Social Services, 304 S.C. 195, 403 S.E.2d 615 (1991).3 There, the Court explicitly 

3 As set forth in Jensen, the special duty test encompasses:  
(1) an essential purpose of the statute is to protect against a particular
kind of harm;
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recognized the test "is in itself an attempt to determine legislative intent;" in other 
words, the focus of the inquiry is to determine when the legislature intended to create 
a special duty owed to a particular class of persons. Id. at 201, 403 S.E.2d at 618. 
Because the special duty test is merely a tool of statutory construction, I do not 
believe it is essential that it be applied when the relevant provision unambiguously 
demonstrates an intent not to impose a private duty. Arthurs, 346 S.C. at 104, 551 
S.E.2d at 582 ("[I]t is a rule of statutory construction, that is, a means of determining 
whether the legislative body that enacted the statute or ordinance intended to create 
a private cause of action for its breach.").  

As the majority described, the County passed an ordinance regulating the 
planning and development of subdivisions whereby a developer could not sell a lot 
until the infrastructure was completed—including storm water management, grading 
of the roads, and utilities. However, section 3.1 afforded the County discretionary 
authority to accept a developer's financial guarantee in lieu of compliance with the 
required infrastructure, thereby permitting the developer to sell lots while 
infrastructure work continued. Section 3.1's text expressly provides the County's 
discretionary authority "shall not be construed as an obligation to any other agency, 
utility or property owner…" Because that language clearly evinces the County's 
intent not to create a duty to property owners, an analysis under the special duty test 
in Jensen provides minimal, if any, additional guidance in ascertaining the County's 
intent. While that test is designed to ascertain when the legislature has been 
"sufficiently specific" to permit an aggrieved party to seek a remedy against a public 
official, here, the County has been more than "sufficiently specific" that it owes no 
duty to the property owners. 

(2) the statute, either directly or indirectly, imposes on a specific public
officer a duty to guard against or not cause that harm;
(3) the class of persons the statute intends to protect is identifiable 
before the fact;
(4) the plaintiff is a person within the protected class;
(5) the public officer knows or has reason to know the likelihood of
harm to members of the class if he fails to do his duty; and
(6) the officer is given sufficient authority to act in the circumstances 
or he undertakes to act in the exercise of his office.

 
Jensen, 304 S.C. at 200, 403 S.E.2d at 617. 
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The court of appeals viewed section 3.1 as a disclaimer preempted by the 
South Carolina Tort Claims Act. Repko v. Cty. of Georgetown, 416 S.C. 22, 35, 785 
S.E.2d 376, 382 (Ct. App. 2016). However, whether an ordinance creates a duty of 
care concerns only a threshold element of a negligence claim rather than an 
immunities analysis. Because the Tort Claims Act does not create causes of action 
or establish duties of care, it does not conflict with the ordinance. See Arthurs, 346 
S.C. at 105, 551 S.E.2d at 583 ("The TCA does not create causes of action, but
removes the common law bar of sovereign immunity in certain circumstances.").
Therefore, I do not believe section 3.1 was preempted by the Tort Claims Act.

Furthermore, this Court's decision in Brady Development Co., Inc. v. Town of 
Hilton Head Island, 312 S.C. 73, 439 S.E.2d 266 (1993), guides our analysis. In 
Brady, pursuant to a Hilton Head Development Standards Ordinance, a developer 
posted a letter of credit guaranteeing completion of certain infrastructure 
requirements, including water and sewer service. Id. at 74, 439 S.E.2d at 267. The 
town permitted the developer to draw on the letter of credit as the developer
completed installing the infrastructure. Id. at 74–75, 439 S.E.2d at 267. Nearing 
completion of the water and sewer service, the Public Service District denied 
approval of the infrastructure systems because the developer failed to pay a 
construction fee, and it eventually declared bankruptcy. Soon thereafter, Brady 
Development Company purchased a lot and contracted with a builder to construct a 
house. Id. The builder repeatedly inquired about the water and sewer service to no 
avail. After the house was substantially completed, it remained vacant due to the 
lack of water and sewer service, and it eventually burned down. Id. 

Brady filed a lawsuit against the Town of Hilton Head Island, alleging it 
negligently administered the development ordinance. Id. During the trial, the Town 
moved for a directed verdict, arguing the ordinance did not create a special duty. Id. 
The trial court denied the motion, and the jury found in favor of Brady. Id. at 76, 439 
S.E.2d at 267. On appeal, this Court reversed, holding the Town did not owe a duty 
to Brady because the essential purpose of the ordinance was "to protect the public 
from the dangers of overdevelopment on the Island of Hilton Head" rather than "to 
protect against a particular kind of harm." Id. at 76, 439 S.E.2d at 268. Having failed 
to satisfy the first element of the special duty test, the Court declined to impose a 
private duty. Further, the Court concluded if the Town owed a duty, it effectively 
would be "an insurer of all developments it undertook to inspect and control…and 
would likely discourage all efforts at such control." Id. at 77, 439 S.E.2d at 268. 
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Significantly, the Court in Brady rejected imposing a private duty into an 
ordinance that was silent on whether such a duty was created. The Court did look to 
the ordinance to determine the first element of the test—the essential purpose of the 
statute, as the ordinance stated, "The purpose of this chapter is to promote the public 
health, safety and general welfare…and to facilitate the timely and adequate 
provision of transportation, water, sewage disposal, schools, parks and other 
requirements." Id. Citing that provision, the Court concluded the ordinance did not 
create a special duty because the first element was not satisfied.  

The facts here are even more compelling than in Brady because the ordinance 
clearly demonstrates the County's intent not to confer a private duty. Finding that a 
duty existed here would require overruling Brady.4 Therefore, because I believe the 
County did not owe a duty, I would decline to reach the immunities issue under the 
Tort Claims Act. Accordingly, I concur in result only.  

4 Even an analysis under the special duty test reaches the same result because Repko 
fails to satisfy the third element—the class of persons the statute intends to protect 
is identifiable before the fact. Section 3.1 specifically noted, "Acceptance of a 
financial guarantee by [the County] shall not be construed as an obligation to 
any. . . property owner within the affected development." Therefore, it would be 
illogical to consider Repko, as a property owner, as part of a class the County 
intended to protect when the ordinance expressly provides otherwise.   
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