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ABSTRACT
TAP VERSUS BOTTLE: A MIXED METHODS ANALYSIS OF PUBC WATER SUPPLY
AND THE BOTTLED WATER INDUSTRY IN THE UNITED STATES

by
Catherine Simons

The University of Wisconsin-Milwaukee, 2014
Under the Supervision of Professor Jenny Kehl

Discrepancies exist between the regulation of publp water by the EPA and bottled
water by the FDA. The Safe Drinking Water Act matiedahe EPA to set national
contaminant standards for drinking water as welkegsilations to ensure source water
protection, treatment, monitoring, compliance, ecdément, waste water, and public
access to water quality information. Bottled wasesubject to a differing mandate. As a
food product regulated by the FDA, bottled watereguired to comply with FDA food
regulations as well as specific bottled water ragoh regarding standards of identity,
quality and cGMP. As a result of the discrepanbetsveen tap and bottled regulatory
frameworks, the water quality of bottled watereisd certain than the quality of tap water.
The purpose of this research is to examine EPARDW regulation of drinking water

and determine if differences in water quality exisi explore the regulatory frameworks,
a mixed methods approach is employed examiningaegy regimes and compliance.
The first method is a comparative analysis of ERA BDA regulatory standards for 19
contaminants. The second method is a compliandgsasaf 60 bottled water brands
and 11 municipal water systems in the U.S. Thidystitnpacks the complex system of
U.S. drinking water regulation. Lack of water qtiatiata is problematic for public health

and should be corrected by thorough monitoringrapdrting.
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1. | ntroduction

More popular than beer and milk, bottled watehessecond most popular
beverage in the United States, second only todsofks [1]. The total average amount of
bottled water consumed per capita has increaseshexgially since the 1970s. In 2012,
the average American used 167 disposable, singlevater bottles and recycled only 38
[2]. The industry which produces and markets tloelpct presents a fascinating study of
U.S. water policy, our Zicentury relationship with water, and consumer psiagy, the
driving force manufacturing demand for bottled watBottled water and public tap
water systems (PWS) are regulated and monitoretiffeyent government agencies. The
U.S. Food and Drug Administration (FDA) regulatestled water, technically a “food
product”, while tap water is regulated and monitobbg the U.S. Environmental

Protection Agency (EPA).

This thesis, firstly, explores the differencesha regulatory frameworks of
tap and bottled water. Secondly, the consequerfdbese differences are examined by
analyzing tap and bottled water quality data: agarative 11 city tap water analysis and
a 60 brand bottled water quality analysis. Thislence from these analyses
demonstrates the consequences of the differentategy frameworks. Thirdly, this
thesis offers secondary discussion of other iseegerding bottled water. Finally, based

on the findings of analyses, this thesis offersgyalecommendations.

' The average American uses between 80-100 gallowatef per person, per day.
USGS: The USGS water science school. (2014). Rettid/10, 2014, from
http://water.usgs.gov/edu/ga-home-percapita.html




The majority of Americans are served by publiclyned water and sewerage
utilities regulated by state and federal governmighiitions of taxpayer dollars fund
public water supply and regulation. Yet, the pulidistrustful of tap water. Due to
overt and subvert advertising campaigns disparagipgvater, the bottled water industry
is partly culpable for the public’s wariness towatdp water. According to the National
Resource Defense Council (NRDC), it is absolutéhacthat a leading reason for the
explosion in bottled water sales is public peraaptfueled by heavy industry
advertising, that bottled water is pure and prestend thus a healthier choice than tap
water [3]. And, according to Peter Gleick of theiea Institute, in many developed
countries, fear of tap water is fueled by publigaging of violations of drinking water
quality standards (e.g., Toledo Blade 2006; WISGD@6), by advertising that implies
that bottled water imparts special health benéitater Technology New 2006b; U.S.
FDA 2006), and by public ignorance of the actualdy of their municipal supply [4].
The American public is largely uninformed that #eA’s regulatory framework is in

many regards more thorough and comprehensive thanrégulations for bottled water.

A 2009 report from the U.S. Government AccountgbDffice (GAO)
entitled “Bottled Water: FDA Safety and ConsumestBctions Are Often Less Stringent
Than Comparable EPA Protections for Tap Water” tbkey differences between the
FDA’s regulation of bottled water compared to tHeAEs regulation of tap water. For
example, “the FDA does not have the specific stayuhuthority to require bottlers to use
certified laboratories for water quality tests @ré¢port test results, even if violations of
the standards are found” [5]. Additionally, the GAé€port cited concern about the

FDA's lack of regulation of di(2-ethylhexyl)phthadaDEHP), a contaminant known to



cause negative human health impacts, as well datckef information provided by
bottlers to consumers on the source and qualitiief water. This thesis builds upon the

GAO report that left important gaps in their angys bottled water regulation.

In the 1960s a series of studies were conducteteébi?ublic Health Service
on drinking water in the United States. The resoftfhese studies demonstrated high
contaminant levels. As a result, new federal safekohg water laws were debated in
congress resulting in the passage of the Safe Dgnk/ater Act (SDWA) of 1974 [6].
With this legislation, our government prioritizedizens’ access to clean, affordable,
accessible water. Accustomed to this high-qualélable, low-cost commodity, we have
little awareness, understanding, and appreciatowéter and its management and
delivery system. We simply turn on the tap experctiean water. This disconnect, fueled
by fear instilled by bottling companies, plays atcal role in explaining why consumers
choose to purchase the in many cases less regutabed expensive bottled product over
the nearly free water that comes from their faug8tsAccording to Charles Fishman,
“our relationship to water is at least as much éomatl as it is analytical. That is why a
bottle of Evian tastes so good that we pay a thaitanes more for it than for the same

amount of water from the kitchen faucet” [8].

In order to determine whether the water bottlimguistry’s self-regulation is
sufficient for safeguarding consumers, this thesimmpares the regulatory frameworks of
bottled water and tap water, identifies differentted exist in regulation, and inspects
water quality data for tap and bottled water tonexe whether the regulatory differences
result in water quality discrepancies. The struetirthis thesis is as follows. The

introduction(1) provides the reader with background includimgiorical context



regarding water degradation and subsequent reguletithe United States. This section
also introduces some of the incongruities betwberEPA regulated public water

systems and the FDA regulated bottled water ingu$tre_project specificatio(®)

outlines the thesighe different tap and bottled water regulatoryimees in the cases
analyzed in this study yield divergent water qyatititcomes for tap and bottled water
supply, as well as introduces the arguments ardkage. Covering the methods &

findings, the resear8) identifies the two analytical methods employethe

evaluation of the regulatory differences betwegnatiad bottled water: a comparative
analysis of selected EPA and FDA contaminant reéguisa followed by a two-part

analysis of EPA and FDA compliance records. Thedhpart analysis & eviden¢é)

section includes evidence, regulatory differencesacompliance analysis. The section

entitled a Secondary discussion of bottled wéigexplores public perception and

externalities of the bottled water industry andremkledges the limitations of this study.

The last section of the thesis, policy implicatiéhsonclusiong6), highlights the

primary conclusion, provides nine key policy recoemdations, and identifies

opportunities for future work on the subject.
1.1. Background

During the 18 century, governments began to bear the respoityibil
public health. Scientific discoveries in chemistrnyd microbiology provided the evidence
for publically funded water and sewerage systerolsidiing increasingly advanced
technologies such as sand filtration systems avet, ttme, advancing to modern-day
practices of chlorination, regulation and enforcetrad contaminant discharge, and the

establishment of enforceable water quality starglard



In the United States, environmental pollution lveea pressing concern
following World Watr Il, especially due to public aveness regarding atomic fallout and
the link between pollution and human health. Aniemnmental movement gained
momentum spurred on by images of Ohio’s CuyahogarRin fire and Rachel Carson’s
book “Silent Spring”. As a result of society’s ieasing environmental consciousness,
Congress began passing regulations to mitigatertieonmental degradation caused in

large part by previously unregulated manufactunnaystries.

In 1948 the Federal Pollution Control Act was jgassventually becoming
the Clean Water Act of 1972, amended in 1977. TRA fwas founded in 1970 to protect
public health and the environment by creating amplémenting regulations to enforce
environmental laws passed by Congress. Designpibtect the quality of municipal
drinking water, the SDWA was ratified by Congras4974. Municipal water in the
United States passes through numerous checkpaisisirg its safety and quality before
it reaches the consumer. For example, municipatmatst comply with EPA-
determined National Primary Drinking Water Reguat (NPDWR), including both
enforced Maximum Contaminant Levels (MCLs) and receended though non-
enforceable Maximum Contaminant Level Goals (MCL@g)ditionally, the SDWA
requires municipal water providers to follow sp&cgrotocols in the unfortunate event
of contamination. It is important to note EPA PV¢gulations do not apply to systems
with less than 15 connections or serving fewer @&people. As a result, the drinking

water of approximately 15 percent of the natiorépydation, 43 million people, is not



federally regulated [9]. Many states and towns doraquire periodic sampling of private

wells after they are initially installed makingstthe responsibility of homeownérs.

In addition to the PWS regulations mentioned abtwe EPA also sets MCLs
for approximately 90 contaminants as listed inNlRDWRs. These MCLs and MCLGs
are determined by EPA scientists conducting cosefieanalyses by factoring in human
health, available technology, and the cost of ranpthe contaminant from the water to
certain degrees. The EPA also determines watengesthedules and methods as well as
contamination procedures. At minimum, states mastpty with EPA MCLs but may, if
they so choose, tighten their regulatory standard&ve more stringent regulation. EPA
regulated contaminants are generally organizedth@dollowing six groups:
microorganisms, disinfectants, disinfection bypratduinorganic chemicals, organic

chemicals, and radionuclides.

The quality of U.S. drinking water resources hamproved since the
implementation of PWS standards and other envirotaheegulations. For example, the
number of Americans receiving water that met hestiimdards went from 79 percent, in
1993, to 92 percent, in 2008 [10]. However, desihigeimprovements, many water
quality and quantity problems persist which thredte sustainability of our nation’s
health, economy, and environment. These problemtharresult of decades of
irresponsible management due to under-regulatiamuphatural resources. Sustained
degradation of our environment, such as the loageihg practice of disposing of toxic

waste by dumping untreated or partially treatedtevago waterways, relied on dilution

2 Historical information on public drinking watermjislation can be found on the U.S.
EPA website. http://water.epa.gov/drink/resourcgsés.cfm




to take care of the water quality problems. Thigt“of sight, out of mind” mentality is
pervasive throughout our nation and the world. Adow to Jeff Opperman, a Senior
Freshwater Scientist at The Nature Conservancy, tbeepast 200 years in the U.S. we
have built a sophisticated public water system ltnisitgs water from rivers, lakes, and
aquifers right into our homes. As far as many Aaets can tell, their water comes from
the tap. In a 2011 poll conducted by The Natureséorancy, 77 percent of Americans
could not accurately identify the natural sourcéhef water used in their homes and well

over half declined to hazard a guess [11].

Collective negligence has produced environmeraiansities such as the
“trash vortex”, an island of trash floating in tRacific Ocean twice the size of the
continental U.S. Inadequate regulatory protectias &lso played a role in recent
environmental disasters including the 200 milli@lans of oil which spilled into the
Gulf of Mexico in the 2010 Deepwater Horizon oillsps well as the 2014 chemical
spill which rendered West Virginia’s Elk River uralde to more than 30,000 residents

even for secondary uses such as bathing and cooking

Anthropogenic degradation has disastrous impacts® health and
sustainability of human, animal, and biological counities. Cleaning and purifying
contaminated water to a degree acceptable for hwma@sumption is in most cases
possible with our current technologies. Howeveg, ltilization of these techniques
comes at a cost. The more polluted the water, thre @xpensive and energy intensive
the clean-up process. With over seven billion peapl earth and the increasing
variability of temperature and precipitation dueetoth’s changing climate, mitigating

and responsibly managing earth’s increasingly scand degraded freshwater resources



will be the challenge of our generation. The dasgibf water through the energy
intensive desalination process is thought by saneetthe solution to water scarcity.
However, according to an article in the Scientimerican, scientists and environmental
advocates have voiced concerns about desalinatigtiiscost, energy intensiveness, and
overall ecological footprint citing it as a lassoet for needy populations. According to
the article, the process of desalination burns apyrmore fossil fuels than sourcing the
equivalent amount of freshwater from freshwateriégidhe conversion of salt to fresh
water is both a reaction and contributor to clin@tange. Additionally, for every gallon
of freshwater produced through desalination, arraja#on of doubly concentrated salt
water must be disposed of having the ability toakreavoc on marine ecosystems if
dumped offshore without care [12]. Strict freshwatenservation measures are the most

economically and environmentally viable options.

Drinking water regulation in the U.S. must actttdress the host of new
contaminants which have continued to emerge simed$70s. According to a 2011
GAO report, “systemic limitations” exist in the ERAprocess for determining whether
additional drinking water contaminants should beeatito the list of drinking water
contaminants regulated by the agency [13]. The Gé&drt continues on by pointing out
data availability, rather than concern over theatgst public health impacts, have been
the primary driver of EPA’s selection of contamitsafor inclusion in regulatory
limitations finding that improvements in implemetma are needed to better assure safe

drinking water.

Despite the water quality challenges that impattip water systems and the

inherent vulnerabilities and budgetary constraintdtled water quality may be worse.



Reliable bottled water quality data is primarilynexistent, the result of the FDA
regulatory framework. In this thesis, tap and leottivater are explored in the following
manner. Firstly, a selection of EPA and FDA waegulatory standards are examined
and the differences and gaps identified. Secondyer quality outcomes are analyzed
by investigating a range water quality data foraad bottled water. Reliable and
verifiable data on tap water is provided annuallyhie form of Consumer Confidence
Reports (CCR), an EPA regulation for public watgtems. Explored in the evidence
section (4.1) of this paper, the FDA does not neggsystematic, public water quality
reporting. As a result, trustworthy data on bottheter quality is extremely limited. For
this study of bottled water quality, a 2011 bottieater analysis conducted by the Los
Angeles County’s Environmental Toxicology BureauGinbrands of bottled water is

utilized.
2. Project Specification

2.1 Thesis Differences exist in the frameworks of the Ef*#egulation of tap water
and the FDA's regulation of bottled water. The lfkeutcome is quality differences in
tap and bottled water. Data analyzed in this stgponstrate differences in regulatory

regimes and water quality.

2.2 Arguments A common misperception is that bottled water isugberior

quality to public tap water. In reality, bottled t®ais subject to different and, in the cases
explored in this thesis, less comprehensive regudhan public water supply. These
regulatory differences are likely to result in difénces in water quality between bottled

water and tap water. Briefly introduced here, tiveé¢-part analysis & evidensection
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of this thesis are as follows: evidence, regulatbfferences, and compliance analyses.

The evidence is outlined below.
Evidence

¢ Information on Water QualityThe EPA requires public water systems to publish
annual CCRs reporting independently-tested contanifevels to consumers,
among other things. The FDA does not require battie make similar in-depth,
verified water quality information available to csumers. If the FDA does not
require bottlers to make independently-tested watedity reports available to
consumers, this supports the thesis that differeegest between EPA and FDA
regulation of drinking water.

e ExemptionsLoopholes in FDA regulation and monitoring of texdtwater allow
bottlers to sell water of uncertain quality to cangers. Bottled water for sale within

the state in which it was bottled_is exeritpm FDA bottled water specific

regulation. Varying levels of state oversight iguged by 40 states; 10 states report
no oversight of the bottling industry. If bottledter sold within the state in which it
was bottled is exempt from FDA bottled water speogigulation, this supports the
claims of this paper that differences in EPA andAH@gulation of drinking water
result in the uncertain water quality of bottledtera

e Sourcing InformationBottled water companies are sometimes less thdhdoming
in reporting the sources of their water. Consunaees often surprised and angered
to learn that the bottled water they purchase at@mium is often tap water.
Ironically, this tap water has likely passed morality checks than other potential

sources of water used by bottlers. If bottling cames do not make sourcing
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information readily available to the public or ibtiling companies attempt to
misrepresent the source of their water, this sufgpthre thesis that differences exist
in EPA and FDA regulatory regimes.

Testing The frequency and objectivity of the FDA'’s regdibottled water quality
testing is different from EPA tap water frequenog abjectivity stipulations. For
example, the EPA requires municipal suppliers $b beindreds of times per month
for bacterial contaminants while bottlers are netjuired by the FDA to test for
bacterial contaminants. Additionally, the EPA raggiindependent labs to conduct
quality testing for PWS while FDA regulations ingtr bottlers to conduct their own
testing. Monitoring of bottlers self-testing is Igwority for the FDA and bottlers
regularly passing FDA facility tests are testedsl@®quently. If the FDA'’s required
bottled water testing procedures are less frequiesuh the EPA’s required tap
water, this supports the thesis. If the EPA recuirelependent testing and the FDA
does not, this additionally supports the thesis.

Reporting The EPA requires PWS to alert the public withihturs if a MCL
violation occurs. However, bottler violations aretralways reported to the public
or, if reported, sometimes appear long after thedouct has been sold and
consumed. The reporting and enforcement of botitdations are the responsibility
of the FDA. If evidence shows bottler reportingeiss timely and informative than

PWS reporting of violations, this supports the ihes
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The second half of the analysis & evidewbapter includes an analysis of regulatory

differences for the 19 selected contaminants faddly a comparative 11 city analysis

and bottled water quality study of 60 brands.

3. Research Methods & Findings

Two methods are employed to assess whether wadditygdifferences exist
between public water supply and bottled water.tlira comparative analysis of EPA
and FDA contaminant regulations and goals for 18céed contaminants are outlined
and the initial findings presented (3.1). Secondlfwo-part analysis of selected EPA and

FDA compliance records is conducted and, againinitial findings explored (3.2).

3.1 Contaminant Requlations and Goals

In order to assess EPA and FDA regulatory framk&svpertaining to
contaminant regulations and goals, the author tsleand analyzed maximum
contaminant levels for 19 contaminants. These comiants were chosen for evaluation
because they are common indicators of drinking maality and because data was
available for these contaminants. The findinghefdontaminant regulations and goals
section will allow the author to draw conclusiot®at FDA and EPA regulatory

regimes.

3.1.1. Contaminant Information

Of the hundreds of contaminants regulated and toi@d by the EPA and the
FDA, 19 were chosen for in-depth examination is gtudy as they are standard
indicators of drinking water quality, of criticahportance to human health, and, because

reliable monitoring data is available for thesetaamnants. Given the scope of this
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thesis, not all contaminants could be includeh@dnalysis. Extending this study to
analyze all contaminants currently monitored antisted is an opportunity for further
research. The 19 selected contaminants are listétbitable below (Table 1). Also
identified in the table are the EPA’s categorydach contaminant, common sources of

the contaminants found in drinking water, and po&human health impacts.

Table 1. Contaminant Information: Name, Source,ltHdenpacts
Source: Author

Category Pollutant Name Sources of Contaminant Potential Health Impacts
Erosion of natural deposits, Skin damage, problems with
Arsenic (mg/L) runoff from electronics circulatory systems, increased risk gf
production cancer
Chloride (mg/L) Naturally occurring; road sal
Physical Chromium (total) Discharge from steel mills
Chemical 2 i iti
(mg/L) erosion of natural deposits Al CenmeEiilE

Additive to prevent tooth
Fluoride (mg/L) decay and the risk of dental
fluorosis

May cause dental fluorosis altering
the appearance of children's teeth

Discharge from factories,
runoff from landfills and

AETEL T (L) crops, found naturally in

Kidney damage

water
. Potential of hydrogen is pH is considered aesthetic but can
pH (units) S i
naturally occurring in water damage pipes
Total Dissolved Solids Metalg and salts naturally Not associated with health effects
(mg/L) occurring
Atrazine (mg/L) Herbicide runoff Cardiovascular system/reproductive
problems
Organic Benzene (mg/L) :2 'sg;;l?srge e (FISHITEs 6 Anemia; increased risk of cancer
Haloacetic acids Byproduct of drinking water Increased risk of cancer
(HAAs) (mg/L) disinfection
Polychlorinated Discharge of waste Skin changes; immune deficiencies;
biphenyls (PCBs) chemicals; runoff from reproductive system difficulties;
(mg/L) landfills increased risk of cancer
Total Trihalomethanes Bvoroduct of chlorination Cancer and adverse reproductive
(TTHM) (mg/L) yp outcomes
Total Coliform Used to indicate whether other
Bacteria Human and animal feces potentially harmful bacteria may be
Microbial (MPN/100mL) present

Giardia lamblia (0 to

4.5 cysts/50L) Human and animal feces Gastrointestinal illnesses

Cryptosporidium

(100cyst/50L) Human and animal feces Gastrointestinal illnesses
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Findings

Contaminated drinking water can impact human heala variety of ways
ranging in severity from temporary gastrointestifiness to permanent, reproductive
problems or death. Because of the serious negatinen health impacts that can result
from drinking water contamination, the EPA and Fi2§ulate contaminate levels in
drinking water. Populations most vulnerable toa#is resulting from drinking
contaminated water include infants, children, peegrwomen, the elderly, and citizens
with compromised immune systems. Of the contam@bsied in Table 1, giardia
lamblia and cryptosporidium are relatively commaon @ause temporary gastrointestinal
illness. Also included in Table 1 are contaminamitéch at high concentrations can have
permanent health impacts such as mercury whicltaase kidney damage and lead
which can cause developmental delays in childrefatizely new contaminants for
which the human health impacts are still beingistithclude haloacetic acids (HAAS)
which are a suspected carcinogen and polychlodnaifghenyls (PCBs) which can cause
immune deficiencies and an increased risk of cariagal trihalomethanes (TTHMS), a
byproduct of the chlorination process, can alsatiegly impact reproductive systems

and cause cancer.
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3.1.2. EPA vs FDA Contamination Requlations and Goals

Expanding upon the contaminant information exmlarethe previous section,
this section examines the EPA’s regulatory starglafdllowable concentrations of 19
contaminants in tap water and the FDA'’s regulattandards of concentrations of the
same contaminants in bottled water. EPA NPDWResklrceable standards regarding
the concentration levels of approximately 90 comtemts in drinking water. Water
utilities are required by law to comply with thesgulations. FDA allowable
contaminant levels likewise set maximum contamitiamts for bottlers though the
monitoring and enforcement mechanisms as well @artiag guidelines differ
significantly between the EPA and the FDA. A satectof these differences are further

explored in the evidence section (4.1).

The EPA and FDA regulations of maximum contamidewels for the 19
contaminants are listed below in Table 2. An unideding of these regulations will aid
in the next portion of the analysis, complianceadedam 11 U.S. cities and the 60 brand
bottled water quality study. In addition to contaamnt concentration limits analyzed,
other differences such as testing frequency, legitly, and reporting are worthy of

consideration (4.1).

Table 2. EPA and FDA Regulations and Goals
Source: Author

Contaminant EPAMCLoOr TT FDA Allowable Levels (mg/L) [15]
(mg/L) [14]
Arsenic 0.010 0.010
Chloride 250.0 250.0
Chromium (total) 0.10 0.10
Fluoride 4.0 Varies depending on temperature, dtwors
Mercury 0.002 0.002
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pH (units) 6.5-8.5 No standard
Total Dissolved Solids 500.0 500.0
Atrazine 0.003 0.003
Benzene 0.005 0.005
Haloacetic acids (HAAS) 0.060 0.060
Polychlorinated biphenyls (PCBg) 0.0005 0.0005
Total Trihalomethanes (TTHM) 0.080 0.080
Total Coliforms 5.0 percent See discussion below
Giardia lamblia TT No standard
Cryptosporidium TT No standard
Lead TT; Action Level = 0.015 | 0.005
Copper TT; Action Level =13 | 1.0
Turbidity TT 5.0
Nitrate 10.0 10.0
Notes:
Definitions

e TT - arequired treatment technique intended taioedthe level of a
contaminant

e MCL-Maximum Contaminant Level

e MCLG-Maximum Contaminant Level Goal

e N/A-Not applicable/Not analyzed/Not provided

Findings
For the contaminants analyzed, the differencesat@vorthy between EPA
Maximum Contaminant Levels by which PWSs must abié FDA regulations of

allowable contaminant levels for bottlers. In shtle 19 contaminants, the EPA

% No more than 5.0 percent samples total coliformsitpe in a month. Every sample that
has total coliform must be analyzed for either fecdiforms or E. coli. If two
consecutive TC-positive samples, and one is alsdipe for E. coli or fecal coliforms,
system has an acute MCL violation.

* Lead and copper are regulated by a Treatment Teqeithat requires systems to
control the corrosiveness of their water. If mdrart 10 percent of tap water samples
exceed the action level, water systems must taigi@iaal steps.

> See 4, above
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contaminant level is more stringent than the FDAtaminant level. For ten of the 19
contaminants, FDA maximum contaminant levels areabtp EPA maximum
contaminant levels. In addition to the differersiratards for fluoride and total coliforms,
as described above, FDA regulations do not setresdble standards for pH, giardia
lamblia or cryptosporidium. In contrast, the EPAs9dCLs for these same three
contaminants. Though not included in the scopdisfthesis, other contaminant level
differences between EPA and FDA regulatory regimekide the FDA's failure to
institute limits on heterotrophic-plate-count (HRs2cteria, acrylamide, asbestos, DEHP,
or epichlorohydrin, all of which are limited in tl#PA’s regulation of public water
systems [16]. The findings of this analysis demiatstthat differences exist in the EPA’s

regulation of tap water and the FDA'’s regulatiorboftled water.

Examining EPA and FDA regulations was challengingeveral cases
because the measurement methods and techniquassiifiificantly between agencies.
For example, for total coliforms, the EPA requitleat PWS serving 50,000 customers or
more test at least 60 times per month and thode2:/t million customers or more test at
least 420 times per month [17]. Coliforms mustlm®found in more than five percent of
the samples taken each month. If the percentagedifive tests exceeds five percent, the
state and the public must be notified. Additionatpeat samples of the positive tests
must be taken within 24 hours and if positive ressate confirmed, the PWS has an acute

MCL violation®

® For more information on the 1989 Total Coliformi®and the 2012 Revisions, visit the
EPA’s website. U.S. Environmental Protection Ager{2913). Total coliform rule
requirements. Retrieved 3/20, 2014, from
http://water.epa.gov/lawsregs/rulesregs/sdwa/tpulegion.cfm
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The FDA'’s regulation of total coliform differs sidgicantly from the EPA’s
regulation. The FDA'’s rule (74 FR 25651 [18]) statieat bottlers must test for total
coliform at least once a week, unless the sourtkeotvater is PWS in which case no
additional testing is required. FDA requires bogl® utilize either the multiple-tube
fermentation (MTF) method or the membrane filteH)Mnethod. The MTF method
requires that not more than one of the analytiogkun the sample shall have a most
probably number (MPN) of 2.2 or more coliform orggams per 100 milliliters and no
analytical unit shall have an MPN of 9.2 or moré&foan organisms per 100 milliliters.
The MF method requires that not more than one@fthalytical units in the sample shall
have 4.0 or more coliform organisms per 100 midlis and the arithmetic mean of the
coliform density of the sample shall not exceed aogorm organism per 100 milliliters.
If coliform is detected, bottlers are required tmduct follow-up testing to determine if
any of the organisms are E. coli. If E. coli isetgéd, bottlers must rectify or eliminate

the cause of the contamination [19].

As demonstrated by the example of the EPA and BEfAring coliform
regulations, regulations are in some cases excggyocomplex. These complexities
further obscure the analysis of EPA and FDA drigkivater regulations and
subsequently encumber the ability of regulators@rsumers to determine the quality
of their drinking water. As demonstrated, differem@xist in the frameworks of the
EPA'’s regulation of tap water and the FDA'’s regiolatof bottled water. These
regulatory differences are likely to result in difénces in water quality. A comparison of
available tap and bottled water quality reportsasducted in the following compliance

analysis section.
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The complete list of EPA MCLs can be found in Apgie A. FDA allowable

levels of contaminants for bottled water are listeAppendix B.

3.2. Compliance Analysis

Following the comparative analysis of EPA and F&phtaminant regulations
and goals (3.1), the compliance records of seldeWw& and bottled water are analyzed
using publically available water quality reportsioRc Water Utilities must publish
annual CCRs, as mandated by the EPA. These rgpoktgle information on the quality
of the water they supply demonstrating how the nidiey provide compares to federal
and state regulations of maximum contaminant leviédie FDA, however, does not
require bottlers to publically publish water qualitata. Some bottling companies choose
to make a portion of relevant water quality infotima available on their respective
company websites. However, when examined by theoauthe data provided on
bottlers’ websites is problematic. For example,evgality data provided on company
websites often do not include information on theaten or conditions where the
sampling and testing occurred. Unsurprisingly, nohhe self-published bottled water
data examined in this study cited instances of comsed quality. Because the FDA
does not enforce regulation requiring bottlersamply with public reporting
requirements, the legitimacy of the bottlers’ smiblished data is questionable. Without
standardized methods of reporting data, it is imsfis to know if the companies truly
know their bottled water quality and if instancésompromised quality are intentionally

omitted.

In some cases, water quality studies of bottlettmaave been undertaken by

third party organizations including a 2008 studgpaacted by the Environmental
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Working Group titled “Bottled Water Quality Invegétion: Test Results: Chemicals in
Bottled Water” in which samples of ten bottled wdieands from eight states were
analyzed [20]. Another study published in 1999y NRDC, “Bottled Water: Pure
Drink or Pure Hype?” commissioned the independantésting of more than 1,000
bottles of 103 bottled water brands from acrossthetry [21]. These studies were not
utilized in the compliance analysis of this papee ¢b the time which has elapsed since

their publication.

This paper’s compliance analysis is divided into sections. Firstly, using
the most recent CCRs available online, an anabfsid U.S. citie5is conducted and the
findings explored. Secondly, a 2011 quality stutig@brands of bottled water
conducted by Los Angeles County is examined andinléangs explored. This
compliance analysis demonstrates differences ieneptality between the tap and

bottled water sources explored.

3.2.1.11 City Tap Water Quality Investigation

This analysis utilizes drinking water quality d&tam the most recent CCRs
available for each of the ten largest cities inth8. and compares the cities’ reports to
EPA MCLs and MCLGs as well as compares the citiesach other. This compliance
data for the 19 selected contaminants is then coedga the 2011 study on bottled water
quality data. Right-to-know reports, also knowrC£3Rs and mandated by the SDWA,
require water suppliers to annually publish reporsrming the public of the overall

health of their water as well as dangers and noptante with EPA MCL limits. For

" The 10 largest cities by population were choseilwaikee was also analyzed.
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the 19 selected contaminants, the author examiree@ CRs of the 10 largest cities in the
U.S. by population: New York, Los Angles, Chicagimuston, Philadelphia, Phoenix,
San Antonio, San Diego, Dallas, and San Jose.Cltyeof Milwaukee was also

included. The results are listed in Table 3, below.

Table 3. Drinking Water Quality Analysis of 11 US&i€s
Source: Author

Pollutant | MCL
Name

Arsenic | 0.01
(mg/L) 0
Chloride | 250
(mg/L)

Chromiu | 0.1
m (total)

(mglL)

Fluoride | 4
(mglL)

Mercury | 0.00
(mg/L) 2
pH 6.5-
(units) 8.5
Total 500
Dissolve

d Solids

(mg/L)

Atrazine | 0.00
(mg/L) 3

Benzene | 0.00
(mg/L) 5

Haloacet | 0.06
icacids | O

(HAAS)
(ug/L)

Polychlo | 0.00
rinated 05
biphenyl
s (PCBs)
(mg/L)

Total 0.08
Trihalom
ethanes
(TTHM)
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(ug/L)

Total 5% 0%
Coliform | of
Bacteria | mont
(MPN/1 | hly
00mL) samp
les

Giardia | T.T. | O
lamblia
(0Oto4.5
cysts/50
L

Cryptosp| T.T. | O
oridum

(100cyst/
50L)
Lead TT5 | O
(mg/L) Acti
on
Leve
|
0.01
5

Copper | T.T. | 1.3
(mg/L) actio

Turbidit | T.T. | NA
y (NTU) | can't
exce
ed1
NTU
*

Nitrate 10 10
(mg/L)

*T.T. 95% of monthly measurements must<b@.3 NTU
Notes

Exceeds MCLG
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Definitions

TT-required Treatment Technique to reduce thel lefva contaminant
MRL - Minimum Reporting Limit set by the EPA

AL-Action Level

MCLG-Maximum Contaminant Level Goal

NTU-Nephlometic Turbidity Units

Findings

This evaluation of water quality as measured bypl@ance for the 19
selected contaminants from 11 U.S. cities found @¥the 11 cities were in violation of
at least one maximum contaminant level. Three edélffive cities were in violation of
one contaminant, one city exceeded three maximurtanunant levels, and one city
violated four of the 19 maximum contaminant lev€ise cities exceeded MCLGs. Three

of these five cities were cited above in violatafrone or more MCLSs.

A careful examination of each of the 11 city’'s GGdemonstrated that
pertinent information such as MCL violations wereseveral occasions buried in the
text of the report. For example, in 2012 the Citysan Diego violated the total dissolved
solids MCL. San Diego’s violation is listed withéntable of 30 contaminants but not
mentioned elsewhere in the report. Only a readmckeng for discrepancies would

notice this violation, a lie of omission.
3.2.2.Bottled Water Quality Analysis

Independently tested and reported bottled watelitgudata is exceedingly
difficult to locate. This shortage of data is aulesf FDA regulation and enforcement
which does not result in bottlers making this imtpot information available to the

public. A Los Angeles County report entitled “20Rattled Water Quality Study”
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prepared by the county’s Environmental Toxicologyd&au conducted an independent
study of 60 bottled water brands available for pase throughout Los Angeles County
[22]. A total of 120 samples representing 60 dédfeérbrands of bottled water were

purchased and tested in this study.

Two samples of each brand were acquired fromrdiffielocations within the
county and tested for presence of bacteria, gepasadical properties (color, odor,
turbidity), total dissolved solids, trace metalsi(anum, arsenic, barium, cadmium,
chromium, chromium+6, copper, iron, lead, manganesgcury, selenium, silver, and
zinc), total trihalomethanes, volatile organic cleats and pesticides [23]. The Los
Angeles County report used state or EPA approv&thtemethods. The findings of this

study are provided in Table 4, below.

Table 4. Bottled Water Quality vs. FDA Regulations
Source: Author

Pollutant Name FDA AL | Samples | % with Remarks
with Detectable Level
Detectable
Levels
Arsenic (mg/L) 0.01 14 11.70% None above MCL
Chloride (mg/L) 250 NA
Chromium (total) (mg/L) 0.1 4 3.30% None above MCL
Fluoride (mg/L) Varies NA
Mercury (mg/L) 0.002 No samples were found to hdetectible concentrations of
Mercury
pH (units) No NA
standard
Total Dissolved Solids (mg/L) 500 107 89.20% Nohewe MCL
Atrazine (mg/L) 0.003 NA
Benzene (mg/L) 0.005 NA
Haloacetic acids (HAAS) (ug/L) 0.06 NA
Polychlorinated biphenyls (PCBs)| 0.0005 NA
(mg/L)
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Total Trihalomethanes (TTHM) 0.08 13 10.80% Two above MCL
(ug/L)
Total Coliform Bacteria See below| 0 0% No samples were found to
(MPN/100mL) have detectable levels of total
coliform in this study
Giardia lamblia (0 to 4.5 cysts/50L) No NA
standard
Cryptosporidium (100cyst/50L) No NA
standard
Lead (mg/L) 0.005 3 2.50% None above MCL
Copper (mg/L) 1 3 2.50% None above MCL
Turbidity (NTU) 5 NA
Nitrate (mg/L) 10 NA
Findings

Bottling companies frequently affirm the qualitydasafety of their product in
their advertising campaigns and on the IBWA web@td. However, FDA regulations
and enforcement do not result in bottlers makimgpendent water quality data available
to the public. Therefore, the claims of bottlerseating their bottled product is of higher
water quality than tap water is challenging to grov refute. The 2011 Los Angeles
study of 60 types of bottled water for sale in lLogyeles County is a case study
providing independent, reliable bottled water gyadiata for the contaminants analyzed.

The notable findings of the study are listed below:

Test Results

e Heterotrophic Plate Count (HPC) bacteria, not ratpd by the state or federal
government, were at detectable levels in 24 sanfpl&percent)

e 20 samples were found to have detectable Totalidityl{16.7 percent). All were
significantly below California state limit of 5 NTU

¢ All metals were found in concentrations signifidgritelow respective California
MCLs

e 13 samples contained detectable amounts of TTHM
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e 2 samples were found with TTHM levels exceedingf@adia MCLs though well
below federal MCLs

No samples contained total coliform or E. coli leaiet

No samples had detectable color or odor

No samples exceeded MCL for Total Dissolved Solids

No individual metal was detected exceeding CalilbobMCLs

No samples were found to have detectable levelslatile organic chemicals or
pesticides

The Los Angeles County study found two samplesdmaminants in excess
of established California bottled water standamiddtal trihalomethanes (TTHM).
California’s standard for TTHM in bottled waterli® parts per billion (ppb) while the
federal standard is 80 ppb. The two samples iratim of state regulations were 13.9
and 20.5 ppb. Of the 120 bottled water samplesedigéd were found to contain limited
amounts of TTHM, with concentrations ranging fror62to 20.5 ppb. The violations

were reported to the California Department of Rublealth.

EPA and FDA regulations of TTHM are both 80 ppl®80dmicrograms/liter
(mg/L). When compared to the 11 city drinking wajaality analysis, one city was in
violation of the standard with test results showangTHM level of 0.08 mg/L. Nine of
the 11 cities were found to contain limited amowft$THM. No data was available for
two cities. Overall, the 11 city tap water analyaisl the California bottled water quality

study showed similar records of TTHM contaminatievels.

This study demonstrates some of the differencesgualatory regimes and
water quality between FDA and EPA drinking watanfieworks. The FDA'’s regulatory
framework did not identify these instances of coonpised quality before the

contaminated bottles entered the marketplace. Hashrbottled water on the market is
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similarly contaminated? As currently regulated antbrced, the FDA framework does
not address the type of compromised quality higéd above. As demonstrated by the
contaminates analyzed in this study, there arett@smspotential contaminants which
may be present in drinking water. However, becalisd-DA does not require and
enforce that bottlers provide independently vedifreater quality information to
consumers, the public has no means by which to nméé&emed decisions. The degree to
which bottling companies themselves are fully avadréhe quality and contaminant
levels in their water is questionable. The santauis for the regulating agency, the FDA.
Without systematic, comprehensive, independenintgstnalysis, and publication of
findings, the safety and water quality of bottledter is inadequately understood. The
FDA is responsible for protecting public healthdssuring that foods are safe,
wholesome, sanitary and properly labeled. If thieliputhe FDA, and likely the bottling
companies themselves do not comprehensively tgira, nor publish water quality

data, this is a failure of the FDA to fulfil its maate.

According to the IBWA, “bottled water is a safedtthy, and convenient
packaged food product, which is comprehensivelylaggd at both the federal and state
level” [25]. However, as demonstrated above, batilater just like all water is
vulnerable to contamination. Tap water, howevesystematically regulated thus
alerting water managers to potential problems diogveng the problem to be swiftly
rectified. Importantly, the EPA’s regulatory framenk requires the public to be informed
in the event of a contamination of water supplg itimely manner. It is important to note
that while some public water suppliers need tangfiteen their CCRs by improving

readability, listing all contaminant data, andrgjticontaminant violations, the EPA has a
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legally enforceable mechanism for informing thelpulihe FDA utilizes a self-
reporting method for bottlers with little oversighftmanufacturer monitoring and
compliance. Differences exist in the EPA and FDi&king water regulatory frameworks

likely resulting in differences in water quality.

Bottled water lacks a correspondingly thorough stiathdardized process.
According to Peter Gleick, “bottled water violat®are not always reported to the public,
or are not reported in a timely manner.” In theesasf bottled water recalls that can be
found, such as those listed in the “History of Gonihation Recalls and “Field
Corrections” [26], we know the companies themsebuas discerning consumers are
aware of the compromised quality of their proditdwever, until the FDA'’s regulatory
framework for bottled water is strengthened anddbeholes closed, the occurrences of

contaminated bottled water will continue to makeirthvay to consumers.
4. Analysis& Evidence

Outlined in the previous section, the three-padlgsis of evidence,
regulatory differences, and compliance analysibasoughly explored in this section for

both tap and bottled water:
4.1. Evidence

This portion of the analysis identifies and expkthe discrepancies between
EPA and FDA regulation of tap and bottled waterdselythe contaminant regulations
and goals examines in section 3.1. Introducederptioject specification (2.2), the
differences explored in this category include iniation on water quality, exemptions,

sourcing, testing, and reporting.
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¢ Information on Water Qualityn summary, the FDA does not require bottlers to

make independently tested water quality reportdabla to consumers supporting the
thesis that differences exist between EPA and F&Eulation of drinking water.

As demonstrated in this thesis, the FDA does eqtiire bottlers to make
independently verified water quality informationaélable to consumers. Without this
information, consumers are not equipped to makanméd, healthy decisions about the
source of their water. Bottled water companiesrageired by law to include the FDA’s
standard nutritional label on their product. Howewes impossible for a customer to
determine from the label of bottled water if is&fe or of equal, greater, or lesser quality
than competing brands or local tap water. The categ of food product nutrition labels
include calories, protein, sugar, fiber, and arigsbf ingredients. While applicable to
food, nutritional labels, as they currently reaol,ndthing to inform the consumer of

water quality.

In March 2014, the FDA proposed amending labealagulations to include
more relevant nutritional information in an efftotassist consumers in making healthy
decisions, a significant public health concerrhia U.S. [27] First Lady Michelle Obama
has been a key proponent of public health initegtiincluding the FDA’s proposed
changes. You as a parent and a consumer should be able lioini@ your local grocery
store, pick up an item off the shelf, and be ablell whether it's good for your family
said the First Lady [28]. Though the focus of herkus reducing obesity, the point
being made is equally relevant for bottled wates.ithsstands, the regulatory framework
governing bottled water does not provide the custorith adequate information in

order to make an informed decision as to the quafithe water they choose. The
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indicators which determine if water is suitablatok, as highlighted in the regulatory
differences, include testing for the presence afdl, cryptosporidium, bacteria and
pathogens, etc. Bottled water, and the argumert dmuextended to other beverages,
require a unique nutritional label identifying timelicators useful to determining their

safety and quality.

For the prudent consumer, a visit to a bottlersbsite may in some cases
provide information such as bottled water qualégarts available on the Nestle website
[29] for its 12 brands: Acqua Panna, Arrowhead, gk, Ice Mountain, Nestle Pure
Life, Ozarka, Perrier, Poland Spring, Recoaro, Res® S. Pellegrinno, and Zephyrhills.
Nestle’s Arrowhead brand December 2012 report ples/ihe MRL, MCL and the level
of substances found in its five water types: moargaring water, drinking water with
fluoride, drinking water, distilled water, and sklarg water. It is a step in the right
direction that some companies, especially largepaomes like Nestle, have in recent
years begun to make these reports available tpuhkc. However, the data in these

reports, like all data, must be critically evaluthte

In contrast, the EPA requires public water supglito publish annual CCRs
and make them available to the public. These dnmlkater quality reports including
sourcing information, detected contaminants, coamgke records for the respective year,
and educational information. According to the EB#ese reports are intended to

demonstrate the agency’s commitment to public hgalbtection and the public’s right-

8 Community water systems are classified by the BP&erving at least 25 customers
year around or at 15 service connections.
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to-know about local environmental information. THecity analysis is conducted using

data from these reports found on the websitesdf ey’s water department.

e Exemptions In summary, bottled water sold within the statevhich it was
bottled is exempt from FDA bottled water specigulation supporting the thesis that
differences in EPA and FDA regulation of drinkingter result in uncertain bottled

water quality.

Loopholes release a large portion of bottled wimtam the bottled water specific
FDA regulation. According to the NRDC, 60-70 percehbottled water sold in the US
is exempt from FDA standards due to this looph8®.[For example, bottled water for
sale within the state in which it was bottled i$ remuired to meet federal FDA bottled
water regulations. On the state level, varying Ileweé oversight is required by 40 states;
10 states report no oversight of the bottling indusOf the states reporting some level

of oversight, the resources dedicated to this aaskvidely variant.

Food products, including bottled water, introdiioe delivered into interstate
commerce are regulated by the Federal Food, DneyCasmetic Act (FFDCA). Bottled
water bound for interstate commerce is requirecbtaply with the FFDCA’s Code of
Federal Regulations (21 CFR), specific bottled weggulation with guidance on
standard of quality, standard of identity, and entrgood manufacturing practices
(gGMP). Additionally, water bottlers must complytiwihe FDA’s gGMP for food

products in regards to processing and bottling.

Carbonated or seltzer water is also exempt framihjority of the FDA

bottled water regulations including contaminantutagons. The only requirement for
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products of this type is that they meet generakaion rules and packaging rules. Less
than 50 percent of states require carbonated w@teeet the bottled water standards of

their respective states [31].

In regards to EPA exemptions, as previously nds drinking water
standards do not regulate small water systemse tb&rwing less than 25 residents or 15
connections. Additionally, as noted in the SDWAtas or the EPA have the ability to
grant variances for eligible systems to use lesflyctechnology or apply for an
extension in the period of time for systems to clymypth a new drinking water
regulation. Variances may be granted if systemsiatr@able to meet NPDWR due to
source water quality or if small systems servingmae than 10,000 residents cannot
afford compliance costs. It is crucial to note thezemptions allow eligible systems
additional time to meet compliance standards; tteeyot release water systems from

compliance with regulations.

e Sourcing In summary, bottling companies do not make soigraaformation
readily available to the public and some bottliognpanies misrepresent the source of
their water thus supporting the thesis that difiees exist in EPA and FDA regulatory

regimes.

Bottled water companies are sometimes less thréimcbming in reporting the
sources of their water. This is to be expectedasumers purchasing bottled water are
often surprised and angered to learn bottled wateketed as “naturally spring-sourced”
is, in fact, tap water such as in the case of R&site Mountain Water sold in five gallon

jugs. In 2012, a Chicago business sued Nestleafselfy representing its product after

learning Nestle had been selling them tap waterest®08. Ice Mountain ads feature
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pictures of ice-capped mountains and claim “100%uNé Spring Water”. Some of
Nestlé’s bottled water products are spring soutbhedgh its five gallon dispensers are
filled with tap water. Nadia Arumugam in the abdw@bes article states it best, “Nestle
is not being entirely duplicitous. Perhaps you dady that it's just taking liberties with

the truth” [32].

According to FDA sourcing regulations, bottlers eequired to provide the
source of the water, the volume, and the nameeofrthnufacturer on the product. The
source specification regulation is sufficiently uagas to allow companies to list multiple
geographic sources. If the consumer wishes to leamne about the quality of a particular
bottle of water by looking the information up omior contacting the company at the
number provided on the product, it is impossibletifie@ consumer to identify the source
of product. This lack of specificity on the souafehe water does not fulfill the intent
and purpose of the FDA regulation. Additionallymay hinder product tracing in the

event of contamination.

EPA regulations require water systems to proth@esource of their water to
consumers. In contrast to the FDA sourcing regutatine EPA regulation is enforced
and the sourcing information is available to thelju This information can be found in

annual CCRs.

e Testing In summary, the FDA'’s required bottled wateritesprocedures are less
frequent than the EPA’s required tap water testing the EPA requires independent

testing while the FDA does not. These factors stppe thesis.
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The frequency with which bottlers must test tlseiurce water for
microbiological contaminants is once a week. Theepkion to this rule is if the water

comes from a municipal source in which case thexena additional tests required.

Municipal water is tested hundreds of times penth for bacterial contaminants
according to EPA requirements and for syntheti@anigcompounds four times per year.
The EPA also requires disinfection of water andineuchecks for identified pathogens

and viruses. Bottlers have no such requirementtefiing for pathogens and viruses.

PWS are required to send their water samplestepi@ndent labs for quality
testing. However, the quality testing of bottledevas done by the companies
themselves with little government oversight or acdability. Relying on the bottling
industry to self-regulate is placing the healtitohsumers in the hands of for-profit
enterprise. Companies act in their own best intesesnetimes at the expense of the
public such as in the case of the American tobauwtostry. For example, Pennsylvania
sued Philip Morris, Inc. for “concealing and misregenting the addictive and harmful
nature of tobacco/nicotine, intentionally attragtemd addicting children to tobacco
products, and targeting African Americans” [33]eldivergent priorities of for-profit
companies and public health are precisely why DA 5 important and why it is tasked
with protecting the public’s health by assuring sladety, efficacy, and security of our

nation’s food supply as well as drugs and mediealaks.

Leaving the quality of bottled water in the haod®ottling companies is
irresponsible and dangerous. It is the duty ofRB& to ensure the safety of the public
and the FDA's policy of relying on companies tofsefulate is an evasion of

responsibility.
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o Reporting In summary, the evidence provided in this thdsimonstrates in
some cases bottler reporting is less timely anorimétive than PWS reporting of

violations thus supporting the thesis that diffeesexist in the regulatory frameworks.

In the event of quality violations, a contaminarteeding its MCL, PWS
must alert the public that receives its water sympthin 24 hours of a violation. Bottled
water violations are not always reported to thelipudr not done so in a timely manner.
Reports often appear long after the product has bekl and consumed. According to
Peter Gleick, the instances when companies reptttetd water violations often long
after the fact, these violation notices are indgffecat protecting the public from

hazardous or mislabeled products [34].

Comprehensive water quality data is initially sevhat difficult to locate for
PWS if you don’t know where to look. Equivalent fyadata for bottled water in many
cases does not exist or is not made availablestpublic. In the instances where quality
data is made available to the public, the variangeporting styles and the data itself

makes comparisons difficult.

Public water systems are required by the EPA tigluannual CCRs
outlining the sources of their water and extensragéer quality data. A google search of
the city, “consumer confidence report”, and theryeauestion will produce the relevant
report. Bottled water quality information, on thiaer hand, is much more difficult to
locate. In the cases where the data is made alebgtihe bottling companies, the data
examined by the author indicated no presence dhoanants or indicated that the levels
of contaminants are below MRLs and therefore npored. Knowing that PWS is the

source of approximately 40 percent of bottled wiggBt and that CCRs regularly
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indicate the presence of contaminants, the spdilettled water quality data is by

definition impossible.

4.2. Regulatory Differences

Differences exist in the frameworks of the EPAégulation of tap water and
the FDA'’s regulation of bottled water. As demont&dain Table 2. EPA and FDA
Regulations and Goals, of the 19 contaminants eg@lm this thesis, eight contaminants
have different regulations. For example, FDA allblgdevels for fluoride vary
depending on temperatures and other factors. Tdrvexrefomparing the FDA allowable
level for fluoride to the EPA’s fluoride MCL is potematic. Additional differences in
regulation include the pH regulation; the FDA hasequired standard for pH while the
EPA mandates PWS must be within 6.5-8.5 units.ADA’s total coliform rule differs
from the EPA’s limit as does the limit for lead pgper, and turbidity making comparisons
difficult. Comparing the EPA and FDA regulations tpardia lamblia and
cryptosporidium is a straightforward process. TRABas mandatory treatment
techniques in the event of positive test resultefther contaminant while the FDA does
not require testing for either of the contaminants.

Using selective quality data and FDA regulatidiattlers claim their product
is of equal and even superior quality to tap watkmicipal water providers tasked with
providing water in compliance with EPA regulatiarg not in the business of selling
their product to the public. By and large, publiater providers do not challenge the
assertions of the bottling industry though non-praxid watchdog organizations such as
the NRDC and the Food & Water Watch have challerigedegitimacy of bottled water

guality claims as well as the externalized costihefindustry. These two organizations
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in particular have provided a good deal of infonmraiabout the problems associated
with bottled water. For example, the NRDC publisha@port entitled “Bottled water:
Pure Drink or Pure Hype”. The following table is example of the work undertaken by
these organizations to make these somewhat comddlapics accessible to the public

and drive policy change.

Table 5. Differences Between EPA Tap Water and Ho#&tled Water Rules [36]
Source: Natural Resources Defense Council. (2@@&)led Water: pure drink or pure
hype? from http://www.nrdc.org/water/drinking/bwéag¥.asp#table6

Water Type Disinfection Confirmed E. Coli | Testing Must Filter to Remove Must Test for Testing Frequency for
Required? & Fecal Coliform Frequency for || Pathogens, or Have Strictly || Cryptosporidium, Most Synthetic Organic
Banned? Bacteria? Protected Source? Giardia, Viruses? Chemicals?
Eottled Water No No l/week Nod No ‘ Liyear [
Carbonated or No No None No No None
Seltzer Water
Big City® Tap Yes Yes Hundreds Yes Yes 1/quarter
\\';ter Eusina month (limited waivers available
surface water) if clean source)
Smatl Town® Tap No Yes 20/month No No 1/quarter (waivers
Water (using a (though new rule in (unless subject to surface available if clean source)
well) 2002 will require if contamination)
needed)

4.3.Compliance Analysis

The regulatory differences between EPA and FDA &aorks are likely to result
in differences in water quality. This compliancelysis, introduced in 4.2, examines the
water quality data from the CCRs of 11 U.S. ciaed the water quality data from a 2011
Los Angeles County water quality study of 120 lesttbf water for sale. The findings of

the 11 city analysis are highlighted by city below.

New York [37]: The CCR analyzed for NYC included citywidata for some

contaminants while data for other contaminants wealg provided for subsets of the
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service area. Of the 19 contaminants examinedsrstirvey, the New York
Environmental Protection CCR violated one MCL: tdity. No contaminant levels
exceeded MCLGs. Six contaminants were not repofitied. CCR highlighted and bolded

values which exceeded MCLs.

Violation details High turbidity levels were measured on April 20,12 following
maintenance on sampling equipment. However, th@kawas judged to be non-
representative due to the maintenance and theratowgate turbidity levels do not exist
for the 4 hour time period in question. On April #7e public was notified of this missed
sample and in May an After Action Reported was dttiechto the state to help prevent
future such instances. On October 29, 2012, NTtswxcited the allowable 5 NTU. The
highest recorded value was 11 NTU before measursnséowed turbidity having

returned to below 5 NTU.

Los Angeles [38]: The Castaic Lake Water Agency serves a nurabeater districts
including Los Angeles County Waterworks Distric6#3he 2013 Santa Clarita Valley
CCR reported three violations of MCLs: total dissal solids, turbidity, and nitrate. In
Newhall County Water District — Newhall, nitrateréts exceeded the EPA MCL (10
mg/L) reporting a maximum level of 35 mg/L. It igeresting to note the CCR listed the
MCL (AL) — Allowable Limit (45 mg/L) instead of th®1CL. By not listing the MCL, it
appears the provider is within the limit while gatity they violated the EPA standard.
TDS exceeded the MCL of 500 mg/L reporting a typleael of 677 mg/L in Newhall
County Water District - Pinetree. Two contaminaatseeded MCLGs: TTHMs and total

coliform bacteria. Six contaminants were not regart
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Violation Details On March 23, 2012 a sample from Castaic Lake Wagency showed
turbidity levels exceeding 1 turbidity unit and tianed for 8 hours. During the month of
March, approximately 17 percent of turbidity measoents were over 0.20 turbidity
units while the standard allows no more than 5gr@rof samples to exceed 0.20
turbidity units per month. According to CCR, usewse notified of the violation which
was due to equipment failures and errors by treatimgerators. Turbidity has no health
effects but high turbidity levels are an indicadbthe filtration system and may indicate

undesirable organisms such as bacteria and parasitiee water.

Chicago [39]: Chicago’s Bureau of Water supply providegevdo Chicago and
neighboring suburban communities. Chicago’s Depamntrof Water Management was
the least user friendly CCR presenting eight paféssting result spreadsheets. No MCL
violations or instances where concentrations exa@dlCLGs were found. Information

was not provided for eight contaminants.

Houston [40]: Houston is located within Harris County esetved by a number of
regional water districts. In this study, County Ntipal Utility District No. 208 which
supplies drinking water to Northwest Houston waalyred. According to the CCR, no
MCL violations or MCLGs were exceeded. No inforroativas provided for eight

contaminants.

Philadelphia [41]: The Philadelphia Water Department servegjtieater Philadelphia
region. The PWD 2012 CCR indicates the system-wadge includes no violations of
contaminant MCLs. Three contaminants exceeded MCN@8snformation was provided

for nine contaminants.
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Details HAAs range from 1-72 ppb. Because the EPA’s MQEgulation sets the
highest level allowed in a one year averagyé0O ppb, Philadelphia’s 72 ppb level does
not qualify as a violation. However, this numbehigh and is cause for concern. A
similar situation in Philadelphia is reported fotal trihalomethanes (TTHMs). The
highest level allowed per the EPA’s MCL is a onaryaverage of 80 ppb while the
highest system-wide range of results exceeds the MO8 ppb. Again, it is important to
note this is not a violation as the MCL is the asdraverage while the result is the

maximum of the system-wide range.

Phoenix [42]: The City of Phoenix Water Services Departtremrves approximately 1.5
million residents. The 2012 CCR claims on its frpage that it “met or surpassed all
federal and state drinking water standards” [43wver, examining the CCR closely,

the highest detected TDS levels of 714 ppm viol#edVCL of 500 mg/L.

The Total Dissolved Solids (TDS) rate as providethe 2012 CCR lists its highest
detected level at 714 ppm while the EPA MCL is ppin. Though clearly a violation of
the EPA’'s MCL, the CCR does not point out to theder that it as a violation. Unless the
reader knows the MCL level specific for TDS, thader would likely read over this

information without comprehending its significance.

San Antonio [44]: The San Antonio Water System serves more thé million people.
The SAWS 2013 CCR was the easiest of the 11 refntgerpret. Significantly, it was

the most forthcoming with its information, evenalathich showed its water quality to

® Parts per million (ppm) is equal to milligramstitmg/L.
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be lacking in some cases. SAWS did not violateM@y} s. In two instances the MCLGs

were exceeded for TTHMs and total coliform bacteria

Details The report listed all of the relevant informati@nput the reporting data in
perspective of the MCLs. For example, for colifdnacteria, the report listed the
maximum contaminant level goal (0), the total @i maximum contaminant level (5
percent of monthly samples are positive), and thkdst number of positive (highest
monthly percent of positive samples: 1.16 percévigny CCRs provide only a portion
of the relevant information making understanding dlata difficult for everyone except

an individual well-versed in U.S. water quality véggions.

San Diego [45]: The City of San Diego Public Utilities Depaient imports

approximately 85% of its water from the Metropatit&/ater District of Southern
California (MWD). It claims on its webpage to medtfederal and state health standards
[46]. Examining the 2012 CCR, TDS levels are ination of the MCL. The EPA MCL

is 500 mg/L and San Diego reports 683 ppm as amanxirange at the Alvarado

treatment plant. HAAs and TTHMs exceed MCLGs.

Dallas[47]: Dallas Water Utilities claims in its CCR to meetexceed all state and
federal requirements for water quality and it doased on the 19 contaminant analysis in
this study. No contaminants are in violation of Mior exceed MCLGs. No

information is available for nine of the contamitman

San Jose [48]: The San Jose Water Company on the last phige CCR states, “as you
can see, in 2012, as in years past, your tap waterll USEPA and State primary
drinking water health standards.” In direct conictidn, the CCR demonstrated four

contaminants were in violation of MCLs: TDS, HAASIHMs, and nitrate. Maximum
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TDS rates were 650 ppm, well above the MCL of 5@3LmNo information was
provided for nine contaminants: arsenic, chromiararcury, pH, atrazine, benzene,

polychlorinated biphenyls, giardia lamblia, andptosporidium.

Milwaukee [49]: The Milwaukee Water Works CCR did reportlatons for any of the
19 MCLs. The CCR did not report instances wherdaramants exceeded MCLGs. No
information was provided for 12 contaminants: aisechloride, chromium, mercury,
pH, total dissolved solids, atrazine, benzene,@ubrinated biphenyls, giardia lablia,

cryptosporidium, and nitrate.

The International Bottled Water Association (IBWM@s founded as a lobby
organization by bottling companies in the 1950 TBWA lobbies for the industry on
the state and federal levels. The IBWA publishedIBWA Model Bottled Water
Regulation known as the Model Code which providasintary guidance to bottlers on
water quality protections beyond those requiredigyFDA. However, as previously
noted, the standards are voluntary and complianitetihe Code does not translate into
clear information for the consumer to make an imfed decision. The third-party annual
inspection of bottling facilities though complyimgth FDA and state regulations by
reviewing monitoring, labeling, and Good ManufaatgrPractices does not require any

physical testing of water quality.

Benefits As demonstrated through the analysis of watetity reports, water supply
is vulnerable to contamination. Bottled water iportant in times when PWS is
unavailable or contaminated. For example, extrereatiner events sometimes disrupt the

delivery of public water supply. In the United ®tthe right of the individual is highly
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valued. For this reason, consumers should contmbhave the choice to buy bottled
water. However, consumers must be able to makefarmed decision based on reliable,
accessible information. Through the establishmedtenforcement of adequate
regulation, the government is responsible for @nguhe safety of consumer products
and the availability of pertinent information s@athhe consumer is capable of making an

informed decision.
5. Secondary Discussion of Bottled Water

Beyond the focus of this paper, a number ofroth@cerns regarding the
bottled water industry are worthy of consideratidhis secondary discussion explores
the public perception and externalized costs obthtled water industry, issues which
are pertinent to conversations about the U.S.dabttlater industry. Limitations of this

study are also noted in this section.

Public Perception: As a result of the FDA'’s regulatory standardsegfarting and

oversight, there is a general lack of reliable infation about bottled water quality
available to regulators and consumers. For-profitjganies exploit this lack of
information by deliberately creating misinformatiand distrust of public water supplies.
Compliance with the FDA'’s regulation of bottled emis cited by bottlers as evidence of
the safety and superiority of their product. Acéogdto the IBWA website, “the FDA
regulations governing the safety and quality otlbdtwater must be as stringent as the
EPA regulations which govern tap water. To suggeany way that bottled water is less
stringently regulated than tap water is simplytno¢” [50]. However, as demonstrated

by this paper, the above claims are often unsutiatad and in some cases blatantly
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false. Bottlers’ statements citing the FDA servedafuse and mislead the consumer in

regards to the quality of the product.

In some cases, bottled water companies intentiodeparage PWS in an
effort to win over customers and promote bottledewaales. Oftentimes, the false claims
of superiority made by the bottling industry go ballenged. However, in this famous
case, a nasty add by Fiji Water ran the headlire"Tabel Says Fiji Because It's Not
Bottled in Cleveland”. Cleveland responded by ragnvater quality tests on Fiji water
and publishing their lab’s test results which shdwheat while both Fiji Water and
Cleveland’s tap water met all federal standards\Wrater contained: volatile plastic
compounds, 40 times more bacteria than found ih-mualmunicipal water systems, and
6.3 micrograms per liter of arsenic. Cleveland{swater had no measurable levels of

arsenic [51].

The label says Fiji
because it's not bottled in Cleveland.

Why would anvone travel halfway vears. [Jur

wng this process, FlJ1

around the word for a dnnk of water? Water collects life-essential minerals,
More importanth, why would anvone go like sihica, and fnally gathers i a natural
through all that wrouble 1o bring it back? artestan aquiker, where it i preserved
\her all, i's just warer. O is a? ined prc tevted trom external elements
FIJT Wiater is only found in onc Bouled at the source, natural
ol the most remote |||n-.\ on the i"llnl ALCSIAN Prossurc lorces ||n watcr thr -.\-,:l\
thousands of miles trom the nearcs P 2 hermeucally scaled delivery system
industnalized contnent, ar the very ! free of human contact
u]{_\ ol 4 primutnve ramborest rd N\ In Fii, we believe botded
Qhur water begins as rain, | .‘l water should be as rare and
|

wncompeoained a8 i sourc

That's why FIJI Water wall

purthic d by equatonal trade winds
sher traveling thousands of nules
across the Paahic Ocean. Onee sbwavs be created by, botded n,
i armves in By, ot Glers ll"-'ll_JI and ‘}"E'i"'i to vou from the

voleanic rock over hundreds of wshands of Fp

Figure 1. The label says Fiji because it's notlbdtin Cleveland [52]
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Source: Water, water everywhere... Retrieved Ma;2014,
from http://thinkoutsidethecliche.files.wordpressrd2012/11/figi-water.jpg

Human psychology plays a key role in the succeskeofvater bottling industry
and marketing has been a critical component irettee growing popularity of this luxury
product. As demonstrated in the case of Fiji Wdigparaging Cleveland’s tap water,
intentional undermining of public confidence in tapter is a technique employed by
bottlers. Health, convenience, style, and tasteeasons commonly cited by consumers
for their purchasing motivation. Dr. Peter Gleiclw@es fear, fear of sickness and
contamination, is also a central component to tleeess of the bottling industry. The
bottlers’ marking campaigns both overtly and cdyarhdermine the public’s trust of tap
water. “If we can be made to fear our tap wates,rttarket for bottled water skyrockets,”
says Gleick [53]. Paying up to 1900 times [54] mimrebottled water than tap water per
gallon, the willingness of consumers to exercigrtpurchasing power for a commodity
available to them for free is remarkable. Fear ool plays into the ability of the

bottling industry to win customers.

Table 6. U.S. Bottled Water Market: Volume anddicer Revenues [55]
Source: Beverage Marketing Corporation

U.S. BOTTLED WATER MARKET
Volume and Producer Revenues
2002 - 2012
| Millions of |  Annual | Millions of Annual

Year Gallons % Change Dollars % Change
2002 | 57956 | = | $7,901.4 E=
2003 | 6,269.8 | 8.2% 8,526.4 7.9%
2004 | 6,806.7 | 3.6% | 9,169.5 7.5%
2005 | 75389 | 10.8% | 10,007.5 9.1%
2006 | 82550 | 9.5% | 10,857.8 8.5%
2007 | 87538 | 6.0% | 11,551.5 6.4%
2008 | 86667 | -10% | 11,1785  -3.2%
2009 | 84531 | -2.5% | 10,6013 -5.2%
2010 8,706.3 3.6% 10,6864 0.8%
2011 | 9,107.4 | 4.0% | 11,072.4 3.6%
2012 | 96743 | 6.2% | 11,8159 6.7%
Source: Beverage Marketing Corporation
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In the 1970s, bottled water captured the mindshesadts of American
consumers through marking campaigns such as tialén Perrier campaign. Since
that time, the bottled water industry has enjoyestaned growth and profits. The
industry not only capitalizes on the fears of cansts but is also involved in efforts to
reduce and in some cases eliminate the availabilitsgp water in restaurants, sports
stadiums, schools, and other public venues. In 20@7/newly constructed University of
Central Florida Knights football stadium was bwilthout a single drinking water
fountain. The only source of water for the 45,080sfwas from concession stands or taps
in the bathroom sinks. On a scorching day at s fiome game in the new stadium,
bottled water sold out. That day eighteen peopleusken to local hospitals and sixty
more were treated for heat-related illnesses. $tumlgivism and ensuing media attention

resulted in the school’s installation of 50 watauritains [56].

Externalized Costs: In addition to the financial cost to the consunbettled water has

significant, externalized costs. Three common nagho holistically evaluating costs are
the life-cycle assessment, triple bottom line, andironmental full cost accounting. As
relates to bottled water, the production, manufactdistribution, use and disposal must

be taken into account.

The environmental and energy costs of bottled watethe most costly and
strongest arguments against this luxury product. divironmental costs of bottled water
like most products and services in the U.S. arthaerecognized nor passed on to the
consumer but instead the costs are shifted reguhltienvironmental degradation. The
environmental costs of bottled water include thergy for the pumping the water from

the ground, the petroleum to produce the plastittdsoas well as the harmful emissions
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from initial refining, bottle manufacturing, andatenposing bottles, the carbon/energy
costs of transporting the bottles around the cquantd sometimes the world, the energy
used in the refrigeration of the bottles, and,lfyndhe cost of recycling the single-use
plastic bottles. It is important to note at thisridhat the vast majority of water bottles

are not recycled but instead end up in landfilld sacattered across our landscape.

According to a study published in IOP Science mEdtitEnergy implications of
bottled water”, it is estimated that in 2007 U.8ttled water consumption “required an
energy input equivalent to between 32 and 54 milbarrels of oil or a third of a per cent

of total US primary energy consumption” [57].

Limitations: A significant portion of this analysis is detemmig the limitations of
information available to consumers regarding thiedinces in regulatory standards and

water quality of tap versus bottled water.

Several potential limitations exist to this stu@ne limitation is the size of the
public water systems analyzed in the 11 city wateality analysis. The cities were
selected due to their large service populationslyaing the largest cities in the U.S.
will theoretically provide water quality data fotarge portion of the nation’s population.
However, a potential drawback is that the largerdystem, the larger the funding for the
utility. Smaller public water systems with fewentls may have a more difficulty
meeting EPA standards and thus have lower quaiitkitig water than larger systems.
However, trends are identified as weaknesses iquhéty analysis of the largest, best-

funded PWS, will likely be experienced to some @edry smaller systems.
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6. Policy Implications & Conclusions

This study endeavors to unpack the complex sysfeinnking water
regulation in the United States. One of the contrdns of this work is identifying gaps
and weaknesses in the available information. Witlgood information it is difficult to
make sound policy decisions. Though limited in soaspects as explored above, a
number of key policy recommendations can effecyivied made from the findings of this

study.

The primary conclusion is that bottled and tapewahould regulated by the
same agency and held to the same standards o&ateguhcluding comprehensive
guality testing, monitoring, reporting, and fagtencedures for correcting violations.
Until the time when drinking water regulation, bo#ép and bottled sources, in the U.S. is
standardized and regulated by the same agencykeyjneecommendations are provided

below:

1. FDA should set strict limits on contaminants catieunregulated
including arsenic, hetrotrophic-plate-count baetel. coli, and other parasites and
pathogens. At minimum, FDA regulations on the abomstaminants should match EPA
regulations.

2. FDA should enforce existing regulations, specificah sourcing,
treatment, and water quality, and if necessarygtheen regulations requiring bottling
companies to be transparent in their operationsadrdrtising. At minimum, FDA
regulations on sourcing, treatment, and water tyusiiould be enforced and

strengthened to match EPA regulations.
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3. FDA should implement a policy requiring bottlersniéorm the public of
guality violations in a timely manner. At minimu@DA regulations on informing the
public should match EPA regulations.

4. FDA regulations should apply to all bottled wategardless of whether it
enters into interstate commerce or if it is cartbedaFDA regulations should pertain to
all bottled water on the market.

5. FDA should monitor the quality of bottled water &ale across the country
and make their findings available to the public AAi@gulations should be increased to
match the EPA regulations on the requirement fdependently confirmed, consumer
reporting of water quality.

6. EPA drinking water standards should be strengthéméttlude regulation
of emerging contaminants which threaten publictheaéflect advancements in scientific
knowledge, and incorporate domestic and internatibast practices. Future research is
needed on the impacts of emerging contaminantsiorah health.

7. The EPA should enforce existing regulations of répg data and reducing
violations.

8. Externalities of bottled water, or the full casthould be factored into price
of product. One way this could be implemented autih implementing a bottled water
tax, a method commonly used to curve negative ealigies. The tax collected from
bottled water sales could be used to improve watastructure, a public service from

which all will benefit equally.

Increased prices may mean that people withoutnigens to afford bottled

water won't be able to access the product. Howéhadtled water is a luxury product and
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safe, clean, tap water is accessible at a reasoratiel. Increasing the cost of bottled
water may result in bottled water becoming lessrdtible for those whose tap water is
not available such as those affected by naturaktikss. However, in the case of

emergencies, the government provides clean water.

9. Government departments and agencies at the fedeatd, and local levels
should ban the purchase of bottled water with puibinds. Supporting the private
bottling industry using public funds is a confladtinterest as bottled water is competing
with public water systems. Additionally, bottled t@acompanies use their profits to

intentionally disparage and undermine public waterrces.

Future work needs to be done in two key areasareh and action. Further
research needs to be done on bottled water qukaity Action needs to be taken to
correct differences in regulations, discrepanaiesuality, and public misperceptions. An
example of bold action is Ban The Bottle campaighger 50 colleges and university in
the United States and Canada have banned thefdadéled water on their campuses
[58]. Additionally, 12 U.S. national parks have bhad the sale of bottled water.
Disposable plastic bottles comprise an estimatéd @0Dthe Grand Canyon’s waste
stream and 30% of the park’s recyclables [59]. €luites have banned the sale of
bottled water including Concord, Massachusetts@ana Francisco, California. A 2007
ordinance prohibits city funds to be used for tbhechase of bottled water saving San
Francisco $500,000 annually. San Francisco hasrtak@® a campaign educating
citizens about the quality of their tap water amstalling outdoor water bottle refilling
stations around the city. The city encourages awimggnatural resources and reducing

waste from single-use plastic water bottles. Thigyi$ website provides a link to a
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mobile application called “Taplt” which helps usé&tsntify refill stations around the city
and encourages users “the next time while you aremd about in the City, remember to
bring your reusable container and refill your ktt any of our tap stations” [60]. More
cities and organizations could contribute to mowamgay from bottled water
consumption by banning the purchase and/or sabettied water in their respective

locations.

Future research opportunities include the colbectf better data and
reporting on the quality of bottled water. Duelte tack of available data on bottled
water quality and the effectiveness of bottlersratiting and manipulating consumer
perceptions, people are being tricked into purctgabbttled water thinking it is a
healthier choice than tap water. Bottlers use ti@ng mechanism to signal their product
is of high quality. In fact, bottled water is thense product as tap water but perceived
differently. To move the discussion forward, wedhbetter water quality data. In
conclusion, all drinking water sources ought tadgulated by the same agency and held
to the same standards of regulation. It is the déiyur government to protect the health
of the public by ensuring the quality of drinkinger is reliable and of consistent quality

regardless of whether the source is tap water thieblovater.
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Appendix B. FDA Regulations of Bottled Water

Title 21: Food and Drugs of The Code of FederalURae@ns has two pertaining to
bottled water: 21 CFR Part 129 — Processing andiBpbf Bottled Drinking Water and

21 CFR Part 165.110 — Bottled Water. The codesoaréengthy to include in this report.

21 CFR Part 129 includes subpart A — General Pieinss Subpart B — Buildings and
Facilities, Subpart C — Equipment, Subpart D — Resk and Subpart E — Production

and Process Controls.

21 CFR Part 165.110 includes definitions, contamimgancentration limits, and

measuring methods.

The full documents can be accessed on the FDA teebsi

http://www.fda.gov/Food/GuidanceRequlation/GuidddeeumentsRequlatorylnformati

on/BottledWaterCarbonatedSoftDrinks/default.htm
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Appendix C. IBWA Model Code Monitoring Requirements

International Bottled Water Association. (2014) ttRal water. Retrieved March 15,
2014,

from http://www.bottledwater.org/files/IBWA_MODEL @DE_2012 1212 FINAL_O.p
df#foverlay-context=education/codes-of-practice

The first three of 30 pages are included below.tRerfull document, visit the IBWA
website.
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Committee. For questions about the Model Code contact: International Bottled Water Association,
1700 Diagonal Road, Suite 630, Alexandria, WA 22314, (703) 6B3-5213.
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Foreword

The IBWA Model Bottled Water Regulation, known as the "Model Code,” was first published in
1982. At that time, the U.S. Food and Drug Administration’'s regulaticns for bottled water were
limited in scope. IBWA developed a set of standards that could be used as minimum standards to
which association members would subscribe and to encourage state agencies to adopt it as a
modal for their own bottled water regulations.

IBWA has continued to advance the Model Code in the 1880s, 1980s, and up to the present day.
In November 13, 19395, FDA published a standard of identity and quality for bottled water at 21
C.F.R. §185.110. The Model Code was revised to adopt the provisions that FDA had promulgated,
but it was still considered a document that could be used to raise the standards for bottled water
and distinguish 1BWA bottlers from others in the industry. This was done partly by adopting
industry and regulatory reguirements that were sometimes more stringent than FDA, primarily in
the area of good manufacturing practices (GMPs). In 2000, IBWA adopted the Hazard Analysis of
Critical Control Points (HACCP) system into the Model Code. This was a significant advance for
the industry since HACCP was not mandated for bottled water at either the federal or state levels
of government. The association felt it was important to adopt HACCP.

The IBWA Model Code has adopted many of the state requirements for bottled water. However,
there are some instances where an individual state requirement may not be included in the Model
Code, such as source and finished product monitoring requirements for cartain substances, and
bulk water hauling reguiations. If a bottler sells in a particular state, they must ensure they comply
with the state bottled water regulations. IBWA bottler members are encouraged to use the contact
list of state regulatory agencies, included in this Model Code at Appendix D, for ready access to
state bottled water regulations.

In recent years, with improved FDA and state regulations in place, IBWA's focus began to shift
from providing a regulatory model to the following set of principles:

The IBWA Model Code is a set of self-regulating industry standards.

The Model Code establishes a comprehensive set of standards for bottler members to ensure product
safety and quality.

The Model Code provides specific guidance to current IBWA members.

The Model Code is a reference document that provides, in one place, information members need
regarding govemment and industry standarda.

The Model Code provides valuable guidance to “startup” companies, who are prospective
members of IBWA.

For companies who seek to enter the bottled water industry, the Model Code is a valuable resource to
educate them on our industry’s technical and regulatory requiremenis and provides a framework within
which they can establish their faciliies.
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