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Industry spectator at the International Symposium on Health Aspects of
Calcium and Magnesium in Drinking Water (NSF/ILSI/WHO) in Baltimore, Md. April 2006

By Andrew Warnes

Drinking Water, Magnesium and Human
Health—What’s Next?

The past several weeks have given
the point of use/point of entry
(POU/POE) water treatment in-

dustry time to let the details of the Balti-
more Symposium on the Health Aspects of
Calcium and Magnesium in Drinking Wa-
ter soak in. While the results and the im-
pact are yet to be revealed, we can begin
to anticipate the potentials and start
thinking about the future. The topics are
well known by now and the symposium
received excellent coverage in the indus-
try press. So what happens next?

One of the most compelling presen-
tations in Baltimore was by an Israeli
municipal water authority spokesperson
who described the desperate need for re-
newable sources of drinking water in an
arid nation. That country has invested
considerably in desalination to meet its
water needs and any questions on the
part of the public about the safety of
drinking water produced by desalination
are a serious concern. The Israelis want
and need a guideline from a respected
entity like World Health Organization
(WHO) that would allow them to take
appropriate measures to ensure that
municipally supplied water is safe. This
will also help avoid any public percep-
tion of tap water being unsafe due to
mineral deficiency. Similar scenarios will
play out across the globe wherever de-
salination is being used to improve lives
and meet future water needs.

How do you balance the needs of
municipal authorities like these against
the beliefs and desires of POU/POE
equipment suppliers? From a public
health standpoint you can’t—particu-
larly when even world renowned experts
admit that we don’t have totally conclu-

sive proof based upon comprehensive
scientific study. In these instances, pub-
lic health issues trump commercial con-
cerns. WHO stated a desire to have draft
recommendations for desalinators by the
end of 2006; their general guideline on
mineral content is due in 2008. It seems
unlikely that the two recommendations
will differ greatly, or contradict each
other, so we should have a good idea
where things are headed by the end of
this year.

WHO guidelines for drinking water
quality are used by many countries as the
basis for national drinking water quality
regulations. The U.S. is an exception and
requirements to re-mineralize drinking
water that has been de-mineralized
might not make it to our shores just be-
cause WHO recommends it. Regardless,
the possibility of sensational press cov-
erage or litigation might make magne-
sium in drinking water part of the
national agenda. It’s a possibility that
business owners and strategic planners
should already be thinking about.

A missed opportunity
Throughout the presentations in Bal-

timore we heard repeatedly that the stud-
ies to date were not totally conclusive, but
enough evidence was available to craft a
public health recommendation. Dr.
Martha Sinclair, a senior research fellow
from Monash University in Australia,
made a very persuasive argument that
without further study, the issue of mag-
nesium was essentially unresolved. Her
points included mention of research tri-
als that would need to dose patients with
specific levels of minerals and include the
elimination of ‘confounding factors’ like

smoking, diet and exposure to other sub-
stances. Such a trial would involve thou-
sands of subjects, millions of dollars and
would take years (if not decades) to yield
conclusive results.

As an industry, we missed an oppor-
tunity to engage the public health au-
thorities with the possibility of joining
forces to deliver just the types of data Dr.
Sinclair was referring to. As a group we
probably have the most extensive collec-
tion of data available in the world, in-
cluding potential research subjects (our
customers) who have been drinking soft-
ened water for decades and reverse os-
mosis (RO) water for years. Collectively,
we know where these subjects live, how
long they have been drinking treated
water and in many cases we have annual
service records of the hardness levels
entering and leaving our products. Our
customer records represent a virtual
goldmine to researchers (and possibly
litigators) and perhaps we should have
diverted the discussions into more posi-
tive areas by offering to work together.
Would manufacturers have given up this
data willingly? Could we have delayed
any guidelines until conclusive evidence
was collected? Unfortunately we’ll prob-
ably never know the answers to these
questions.

So what should I prepare for?
The practical results of the Baltimore

symposium are strictly speculative at this
point. The issue might blow over com-
pletely with no impact to the POU/POE
industry. WHO recommendations might
be applicable only to municipal desali-
nators. Scientific minds might hold out
for more conclusive data and further
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study could reveal no correlation be-
tween hardness and cardiovascular dis-
ease (CVD). Research might reveal some
other cause of CVD that is unknown to
us now.

On the other hand, there are benefi-
ciaries if the opposite occurs. We’ve al-
ready heard of a website collecting names
for a class action lawsuit against the
bottled water industry.1 So far the main-
stream press has not caught on and a BBC
story on the subject two years ago failed
to start a fire.2 Is this a story likely to drive
up evening news ratings? Is it a bad situ-
ation if you happen to be a mineral wa-
ter supplier? Given the potential impact
of this issue on public perception and in
regulatory or legal arenas, we should be
thinking about what could happen next.

Can’t we just add magnesium
back in?

Just adding magnesium back into
demineralized drinking water seems like
an obvious, relatively easy solution.
However, it might not be so simple to do.
There is some debate over the legal and
regulatory requirements surrounding the
addition of substances to drinking water
as opposed to removing them. Who regu-
lates this type of thing in the U.S.? An
excellent question! Let’s look!

Who can do what?
My brief inquiry on the subject

brought some surprising answers. They
aren’t conclusive answers, but adding
magnesium or other minerals into drink-
ing water might not be as easy as some
of us presumed. Back in 1979, a Memo-
randum of Understanding (MoU)3 was
signed between the United States Envi-
ronmental Protection Agency (U.S. EPA)
and the Food and Drug Administration
(FDA) regarding the control of direct and
indirect additives to and substances in
drinking water. They agreed that the U.S.
EPA’s responsibilities are as follows:

• To establish appropriate regula-
tions and to take appropriate measures,
under the Safe Drinking Water Act
(SDWA) and/or Toxic Substances Control
Act (TSCA) and Federal Insecticide, Fungi-
cide and Rodenticide Act (FIFRA), to con-
trol direct additives to drinking water
(which encompass any substances pur-
posely added to the water) and indirect
additives (which encompass any sub-
stance which might leach from paints,
coatings or other materials as an inciden-
tal result of drinking water contact) and
other substances.

• To establish appropriate regula-
tions under the SDWA to limit the con-
centrations of pesticides in drinking

water; the limitations on concentrations
and types of pesticides in water are pres-
ently set by U.S. EPA through tolerances
under Section 409 of the Federal Food,
Drug and Cosmetic Act (FFDCA).

• To continue to provide technical
assistance in the form of informal advi-
sory opinions on drinking water addi-
tives under Section 1442(b) of the SDWA.

• To conduct and require research
and monitoring and the submission of
data relative to the problem of direct and
indirect additives in drinking water in
order to accumulate data concerning the
health risks posed by the presence of
these contaminants in drinking water.

The FDA’s responsibilities are:
• To take appropriate regulatory ac-

tion under the authority of the FFDCA
to control bottled drinking water and
water and substances in water, used in
food and for food processing.

• To provide assistance to U.S. EPA
to facilitate the transition of responsibili-
ties, including: a) to review existing FDA
approvals in order to identify their ap-
plicability to additives in drinking wa-
ter. b) To provide a mutually agreed upon
level of assistance in conducting litera-
ture searches related to toxicological de-
cision making. c) To provide a senior
toxicologist to help U.S. EPA devise new
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procedures and protocols to be used in
formulating advice on direct and indirect
additives to drinking water.

Who has jurisdiction?
It seems relatively clear that U.S. EPA

has jurisdiction, but there is more to the
story. In the March 1998 issue of the NSF
Publication WaterWorks, the situation re-
garding additive regulation was de-
scribed in depth.

Specifically: “Standards for the chemi-
cals used for treating drinking water and for
the system components are not a mandatory
part of the federal laws and regulations that
guide our national drinking water program.
Instead, standards were developed under a
voluntary program with input from regula-
tors, product manufacturers and water utili-
ties. Water safety now depends on the state
regulators adopting these standards, manu-
facturers providing products that comply
with the standards and water utilities speci-
fying and using products certified to these
standards. For many years, the FDA and
more recently, the EPA, provided technical
assistance to states and to water utilities in
the form of advisory opinions on the safety of
drinking water additives. These were typi-
cally lists of treatment chemicals added di-
rectly to water—such as alum, polymers and
corrosion inhibitors.” “In 1988, when the

EPA discontinued this advisory function, the
role of setting standards for additives was
taken over by a consortium of stakeholders
headed by NSF International. Other consor-
tium members include the American Water
Works Association Research Foundation, the
Association of State Drinking Water Ad-
ministrators, the American Water Works
Association and Conference of State Envi-
ronmental and Health Managers (COSHEM
no longer exists).” “The original consortium
members continue to oversee the implemen-
tation of this program, which the states and
utilities rely upon to make product specifica-
tions and purchase decisions. Two standards
for assuring the safety of drinking water ad-
ditives have been adopted by the American
National Standards Institute (ANSI). ANSI/
NSF Standard 60: Drinking Water Treatment
Chemicals-Health Effects covers drinking
water treatment chemicals; ANSI/NSF Stan-
dard 61: Drinking Water System Compo-
nents-Health Effects covers indirect
additives. These standards continue to be
updated by a voluntary consensus process
that represents all stakeholders, including
regulatory agencies, industry, water suppli-
ers and consultants.”

At this point it might seem that add-
ing magnesium back into drinking wa-
ter could be covered by ANSI/NSF
Standards 60 and 61, with additional at-

tention to be paid to the Active agents and
additives clauses in ANSI/NSF Standards
42 and 53. The Active agents and additives
clauses in these standards stipulate that:
“Where an active agent or additive is used in
the drinking water treatment process, the
product water shall not contain that sub-
stance (or its degradation products) at a con-
centration of toxicological significance as
given by the USEPA Primary Drinking Wa-
ter Regulations, by the Health Canada Maxi-
mum Acceptable Concentrations, by any U.S.
Federal regulatory agency, or at a concentra-
tion that exceeds constituent limits of the
USEPA Secondary Drinking Water Regula-
tions for all sample points. If the substance
does not have a maximum drinking water
concentration established by USEPA of
Health Canada, a Total Allowable Concen-
tration (TAC) shall be established according
to the requirements of ANSI/NSF 61, An-
nex A.”

So far so good. It seems that for the
most part, adding magnesium could al-
ready be covered by the current ANSI/
NSF Standards and testing process but
there is at least one additional aspect to
additives in the U.S. If a manufacturer is
declaring the addition of a beneficial min-
eral or if a health benefit or claim is be-
ing made, there might be a responsibility
to comply with FDA dietary supplement



Water Conditioning & PurificationJ U N E  2 0 0 6

labeling guidelines. According to the
FDA,4 dietary supplements are defined,
in part: “as products (other than tobacco)
intended to supplement the diet that bear or
contain one or more of the following dietary
ingredients:

• a vitamin;
• a mineral;
• an herb or other botanical;
• an amino acid;
• a dietary substance for use by man

to supplement the diet by increasing the
total dietary intake; or

• a concentrate, metabolite, constitu-
ent, extract or combination of any ingre-
dient mentioned above.

According to the FDA website, un-
der the Dietary Supplement Health and
Education Act of 1994 (DSHEA), the di-
etary supplement manufacturer is re-
sponsible for ensuring that a dietary
supplement is safe before it is marketed.
FDA is responsible for taking action
against any unsafe dietary supplement
product after it reaches the market. Gen-
erally, manufacturers do not need to reg-
ister their products with FDA, nor get
FDA approval before producing or sell-
ing dietary supplements. Manufacturers
must make sure that product label infor-
mation is truthful and not misleading.

FDA’s post-marketing responsibilities
include monitoring safety; e.g., voluntary
dietary supplement adverse event report-
ing and product information, such as la-
beling, claims, package inserts and
accompanying literature. The Federal
Trade Commission regulates dietary
supplement advertising.

Summary
This article is not intended as a

guideline for the development of prod-
ucts that add magnesium to drinking
water, nor should it be used as such. The
author’s intent is to discuss the potential
impact of the magnesium issue in an
open forum. The ramifications of any
WHO guidelines on the mineral contents
of drinking water and their effects upon
human health have yet to be fully under-
stood. For members of the POU/POE
industry the impact could vary from zero
to severe, but the issue is unlikely to dis-
appear anytime soon. Simply adding
minerals back into drinking water after
they have been removed might be a more
difficult and technically complex process
than some envision due to possible regu-
latory requirements. Current ANSI/NSF
Standards and testing protocols should
cover the addition of magnesium to
drinking water. Products not certified to
ANSI/NSF Standards might have an
easier job ahead, though both certified
and non-certified products are equally
required to meet FDA labeling guide-
lines. The legal aspects of the issue are
something probably best covered by a
qualified consumer safety professional.

One possible benefit from all of this
could be the opportunity for the POU/
POE industry to begin offering consum-
ers the perceived and/or real health ben-
efits currently being supplied by the
dietary supplement industry. Imagine a
world where multivitamins and supple-
ments no longer have to be swallowed
as pills and powders—they could be as
accessible as the closest tap. Another po-
tential benefit could be more rapid move-
ment into POU/POE technologies that
can offer benefits to consumers without
altering the mineral content of incoming
water supplies. One of my favorite say-
ings is: “Out of uncertainty and chaos
comes opportunity”—perhaps an apt
description of the situation the Baltimore
symposium has presented us with.
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