ottled Water:
Feds Release
New Guidelines
on “Spring” Water

By John D. Bredehoeft, Ph.D., and Michael J. King

Summary: New U.S. Food and Drug Ad-
ministration spring regulations as definedin
the Federal Register’ focus on both defining
spring waterand requlating the use of bore-
holes to collect it. This is a summary of
requirements for evaluating FDA spring
water source compliance.

he U.S.Food and Drug Admin-
istration (FDA) posed a chal-
lenge for the bottled water
industry by promulgating new regula-
tions that cover spring water sources
(see Figure 1). Codified in the Code of
Federal Regulations {CFRs), these new
rulesare the result of comments froma
recent FDA survey indicating consum-
ers perceive spring water as a higher
quality and better tasting water than
any other source of bottled water.
Thesurvey alsoindicated consum-
ers are concerned that some bottled
spring waters are mislabeled because
ofthe collection method of the water. In
response, the FDA revised its regula-
tions to assure the public that if the
labeling on the bottlesaid the source of
the water was a spring, than the prod-
uctis indeed spring water.

Developments of springs
Springs are defined as natural
sources of groundwateremerging from
the earthata defined orifice. Focuses of
the new regulations are on three re-
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quirements: that a natural spring ex-
ists; that the spring has flowed for a
long period of time; and thespringisnot
under theinfluence of surface water. Of
importance is to be able to physically
walk up to a spring and observe water
discharging to the earth’ssurface from
a natural opening fits own volition.
There are several types of spring
developments. Thetraditional method
is the construction of a spring collec-
tion box at the orifice, called a
springhouse, acommonsightonmany
farms throughout the world. The sec-

ond method is the collection gallery,
often referred to as a “French drain.”
The third is the use of boreholes to
produce spring water. FDA compli-
ance of a directspring sourcerequires
documentation of the spring, includ-
ing historical flows and water quality
dataindicatinga ground water source
for the water, with no influence from
surface water.

FDA compliance of boreholes for
spring developments also includes a
demonstration of the need for a hy-
draulic connection between thespring

Figure 1: What are the FDA new spring regulations?

1. Manufacturers must demonstrate that the spring flows naturally to the

surface through a well-defined orifice.

2.A spring is expected to continue to flow naturally to the surface for the water

to qualify as spring water. Any cessation in the flow of the spring from the
natural orifice must be for a limited period. The FDA suggests 90 days as an
appropriate time limit for seasonal cessation of flow. This is not a hard-and-
fast rule: the FDA will consider each situation on a case-by-case basis, taking
into consideration such acts as droughts, etc.

.. Where boreholes are used to collect water, the bottler must demonstrate

that there’s a measurable hydraulic connection between the borehole and
the spring.

.The spring must continue to flow naturally through its orifice when external

force is applied to a borehole in the collection of spring water.

_FDA requires that a spring is not under the direct influence of surface water,

defined by the USEPA as water beneath the surface of the ground with
either: a) A significant occurrence of insects or other macro-organisms, algae,
or large diameter pathogens; or b) significant and relatively rapid shifts in
water characteristics such as turbidity, temperature, conductivity or pH, co-
relating with precipitation or surface water run-off.

Source: Federal Register
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and borehole(s), and to show chemical
similarity of the water from the spring
and the borehole. The similarity isnec-
essary to show the connection, but it
alone is insufficient. There must also
be a demonstrated hydraulic connec-
tionbetween thespring and borehole.

An approach to compliance

A unified approach to FDA com-
pliance investigations are applicable
to a wide variety of spring develop-
ments and consists of documentation,
continued monitoring during normal
operations with associated analysis,
data archiving and spring resource
management.

Documentation

The purpose of documentation is
todemonstrate thata spring existsand
has a history of flow. Past records are
often available supporting the exist-
ence of the spring. Documenting the
history of a natural spring orifice is
often an issue if the hole was ever
destroyed or buried during develop-
ment. This can also be difficult where
a collection gallery or French drain
was used to develop the spring. Typi-
cal sources of historic data include

grant deeds (titles or ownership
records of the property describing the
spring), old topographic maps, geo-
logical maps, geological reports or oral
histories.

hole and spring.
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A remote telemetry unit (L), flow meter and data logger (R) determine connection between
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Figure 2. Flow rate monitoring for compliance.
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In the absence of historical docu-
mentation, the spring may need to be
physically inspected, which typically
includes a topography survey, as well
as geological and hydrogeological sur-
veys. The topographicrelationship or
geometry of a spring orifice to other
springs, boreholes, surface and sub-
surface geologic materials, and sur-
face water bodies or streams can go a
long way toward demonstrating the
existence of a spring. Such investiga-
tions can help show the hydraulic re-
lationship of a borehole toa spring. In
the worst case, the redevelopment of
the spring may be needed to document
the existence of the orifice.

Flow records, water quality analy-
sesand climateinformation areimpor-
tant dataneeded toevaluate thesource
of spring water. This information is
also necessary to evaluate the direct
hydraulic connectionbetweenaspring

and a borehole. For purposes of FDA
compliance, the quantity of flow isnot
as important as documenting a con-
tinuous flow foralong period. Actual
historicspring flowsmay notbeavail-
able if the spring owner did not keep
flow records. Truck hauling records
are helpful for a single source spring,
but may be inadequate for sites with
multiple producing springs.

Documentation is valuablein cer-
tifying spring facilities with local and
state health agencies. As-built draw-
ings of spring collectors, boreholes,
pipelines, storage tank systems and
truck loading facilities are important
information tobeincluded ina compli-
ancereport.

It's especially important to docu-
ment the natural orifice of a spring
during development, especially if the
developmentwill cover or obscure the
orifice. Typically a collection gallery
completely covers the natural orifice.
Photographs and video records are
important todocument the existence of
the natural orifice. Again, this is an
issue of compliance.

Monitoring and analysis

Monitoring of springsisakey ele-
mentin our compliance program. Con-
tinual monitoring of key hydraulic
parameters during normal spring op-
erations will provide information to
documentspring flow;and, inthe case
of a borehole, document a hydraulic
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WATER SOURCE DEFINITIONS FOR BOTTLED WATER

Spring Water

Natural-Water from a naturally flowing spring or pumped from a borehole,
 hydrologically connected to the spring water source and requiring minimum

treatment for bottling.

Spring Water—Water from a naturally flowing spring or pumped from a bore-
hole, hydrologically connected to the spring but requiring treatment that does
not change the natural chemical composition of the water, such as particle or

macron filtering or ozonation.

Well Water

Artesian—A well drilled through a confining layer such as clay, with hydraulic
head pressures rising up the well casing to an elevation above the static level of
the tapped aquifer, or flows to the earth’s surface without the aid of a me-
chanical pump. The latter characteristic is most desirable for marketing pur-

poses.

Non-Artesian—A well drilled into a groundwater aquifer that uses a pump or
other mechanical means to withdraw water and experiences no artesian

characteristics.

Surface Water

Lakes/Rivers—\Water drawn directly from natural surface water sources such as

lakes, rivers, ponds or glaciers.

Surface—Usually applies to manmade reservoirs (impoundments) which collect

water from a system of streams.

Municipal Water—The source of this water can be any of the previous sources
employed to supply water to a village, town or city. Typical municipal systems
use filtration, coagulation and chlorination as treatment.

Natural Mineral Water

Natural mineral water is extracted from a protected source, collected and
bottled directly on site without any treatment to its natural mineral and

biological components.

Monitoring the weatheratthesiteis
also important. Springs are often at
higherelevations, especiallyin the West,
where microclimates—areas where
weather conditions fluctuate between
very shortdistances—are very common.
An on-site electronic weather station
helps in understanding spring flow.
Precipitation and temperature data are
typically recorded by these systems.

Archivinginformation

Often spring data is collected, in-
spected and then filed, with little
thought of the future. Obviously, is-
sues such as FDA compliance make
archiving data important. If's impor-
tant to establish a system for archiving
information that can easily beretrieved.
Some monitoring data isamenable to
computerstorage. Withoutan efficient
retrieval system in place, valuable in-
formation mightbelost.

Resource management
Springsare renewable butlimited.
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They'renatural resources thatrequire
managing so they can providealong-
lasting supply of high quality water.
One of the biggest management is-
sues is over-pumping using bore-
holes. A small spring/aquifer sys-
tem can supportnatural spring flow
usually vear round; however, pump-
ing of boreholes can upset the hy-
draulic balance of the aquifer sys-
tem, resulting in overdrafting of the
aquifer where the amount of water
being removed isata faster rate than
is naturally replenished. Long term
over-pumping can dry up a spring.

New FDA regulationsrequire that
thespring continue to flow throughits
natural orifice, even when a borehole
is used to extract water. Monitoring
provides theinformation necessary to
manage the resource.

Conclusion

Thenew regulations have takena
major step in assuring the public that
the source of spring bottled waterisa

spring. The requirements are that a
natural spring orifice exists, it flows
continuously over a long period of
time, is hydraulically connected toany
associated borehole, and thatboth the
spring and boreholearen’tinfluenced
by surface water.

We highly suggest a program fo-
cusing on the continual monitoring of
the spring that includes documenta-
tion, systematicarchiving of informa-
tion and spring management. An an-
cillary benefit from this approach is
the continued flow of information nec-
essary to effectively manage a spring
source. The result is a defensible,
archived database accurately docu-
menting a spring source in full com-
pliance with FDA regulations.d
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