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Wno Is watcning your water?

. ap Water — EPA, Department of
Environmental Quality (DEQ), and
the local utility

« Bottled Water — Food and Drug
Administration (FDA) and the bottling
company
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S0tilec Water vs. Tap Wat
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e Bottled water —
regulated as a food. SR - )

/ QUALITY ASSURANCE — TEST RESULTS TABLE \
M?Rﬁ ':Bﬂo E“T EEdm! U::i:’? Bﬁﬂ'ﬂumﬂd The test rosult bl is Besed on somiples of Ireatud woter from hMMMJl B Jewell plonts. Seéasances sat listed were nol found in the realed
Vool e ek toney 2 il e Water saply. Drinking woter, induding botld water e tegsonobly be axpmd 10 camtain at Jeest small amaunts of some centamingnts, The presnce of

::j:li‘:ljf;"::iﬁ;“’k‘:‘m:t:ﬂ“;:"r;;i’;i:”?'""‘“d conteminents does nol pecesserily indicate Mt wabe posES bealih risk. Mus,wqf_nmn!m about contarsionts and potenticl heol effects can be oblined |
o e Ttk g T e g bl he el oAy e ok ng e v (3004264731
Kontaminant Unit  Geod Mocimem What we detected of: Meir sources |

+ resulss were received, The repzat s found no Baryliom or

oo o el i g st 1 ot e i (HCLE) cllowed I8 Jeell Mohawk in drinklng wutar
u = n beenuse the ameont of woter sompled i very smoll compared wih (ML) | Highest Highest
she many millions of gaens of woder dreoted every duy. dspeck of Lowrst Latwest
two moy get i he wetes sompbed, bul not be: fowed onywhere Bariem o z 2 | 0.12 0.1 Deschorye of drifing westes; dischorge from
I I I a e I I I g n e ry I e chie in our disiribution system. fartunately, the matels found have | loss lhm 1010 0023 metal refinarizs; erosion of notural dapesis
atetiol to homm public heolh only ofter many years of BERYLLIUM s Ll 4 13 Discharye from motal refinuries and cocl:
axpusure o lavels sbavn the fodarel standard, which i rlled the less than hursing fectores; discharg from electrice,
- - Maximum Ceataminant Level, or MEL During 1998, the overnge ateospuee, ond defense indusiies
Tevels for beryium and codmium were below the federal standerds CADMIUM o 5 5 * Corrosion of gofvonized pipes; erosion of ‘
l l I ' O V e r S I which ere sel i parts per billion. \ﬁsﬂmnd natural depasis; discherge from maief re-
% fineries; runoif fram woste hotteries & paints
p L} BERYLLIU - Tho Fevuory 1998 monbly sl fom he G e _ . s o o e Lo
Mohmak clone !hwm? levet of 13 Fnr‘s per hillizn of berglim — oss hem 0,00 Jess fhin 0,07 eosion of notutal doposi oachig from
7 parts obove thi: Maximum Contermines Level, o MOL Semse oo st
peapl wha drink wnter conteining beryllium wﬂ”lm excess of the Fluoride - f 1 1.04 1.04 Hoturelly scuring It sl omeurts n
MELmr mary yiars couk] develop intestingl Besinns. Previous eod e 085 oot iy I oo 1350, e gt
Followeup somples did ol show beepliom was pissent. Wi o oande i o o
CADMIUM - The October 1998 mantthy syl from the A 8, Lead gob Ll A=15 4 F) Corrosion of housshold pluming systems;
Jewel lat showied o beved of 19 parts pes biion of cadnium — | Jess han | enngion of ol depasts
ports above the Maximu Cmtaminant Level, er MCL Same people Hitrite pm |10 10 0.93 288 Ruaff from fertlizee us; leaching from
who drink water contnining codmium in excess of the MCL over |l ton 003 less than 0.03 | sepfic tonks; semnge; erasion of naturel
. many years could experience kidney damage. Previous sod | | deposits
|, Folfow-up sumples did nt show codmium wos presenl. | Nitrite B 1 I ' 0055 funoff from Ferblizee wsa; leaching from
R | ess hon 003 | seplc tunks; samoge; erasion of noburel
[ap water regulations o
Manitariag Tulsa’s Trlhalomethares | pgb | 0 T T | 50 By productofdinking water chlorinolion
Water Quality il W
ri Turkidity KTy A m 0.18 0.24 Sl runaff
0.05 o7

Masimm cortomisast level ool ar MCLG: The bvet of = otarinon i driskieg woter befow which thee i vo ks o st ik ¥ boolf, NELG: ehw for o margin ofsefety

o srgusi labaratory Maximem contomisart fevel er MCL: The bighest vl of o comaminasnt that b chowed (s ériking weter NCLs £re 542 o5 ciona % the ML s feasbli ssing fhe best evuikable troanent

tha L B. Jawall plrmt

— based on
environmental
regulations. Has a lot
of public oversight.

. tbilngy.
s ihe ety A or Acton bl To consabeion of seomire i, exeeéed, el
Tt dinking e HTU or Heghelometric 'Inrlnfl\- Units: A mozurznzat of dhe surbidiy, or doudiness, of e vater Tuhm,nxmlmhmﬁ e, rbidiy can inturdees with chsinfueths ond
st s mediam b vl roe iy oy et g of G i v, o st hot o e syons ich

A feguited peotess intendsd bn redace e bevel of & woniaminont in Bishing weter
ponc Pt et ek Coonpoosblefo | mieute i o yeare b ot por ko, Comporatle fo | minure in 3,009 yecrs.
AN et ity ok deteted o 14 ot

ON\U)

OKLAHOMA COOPERATIVE
EXTENSION SERVICE




City of Tulsa — 1998 Consumer Confidence
(i !Biﬁpﬂgm aip caomiun | ((QUALITY ASSURANCE — TEST RESULTS TABLE

i . H}E’Iésl msﬂh%uh@dmmmﬂﬁﬂh‘mimﬁﬁ‘m nmmﬁ,u owell plnnmﬂnmmm]klud wre. ot found in the troofed
i E,J.‘:;”:|1:1:Eff’hﬂpziwe i E;Léﬂmﬂm ;:“I;:E Bdm“ i waer sapely, Drinking watar ndluding bosted water, sy reasonobly be expecid o contoin o lesst small amaunts of same censominants The prasence of
et i el nntamisacts dos nol mtmﬁly{rﬂi‘tﬂtﬂ il Witer. ponos o] bl ik Miﬁhmuu:n abost contomivants nd pobentiol Sealth efficts con be obivinad.

codrmim — in amoonts fhef were higher thon the fedens!
grrvermmind olloes, Testers look repeat samples oz soon ox the high by el h{n‘ﬂl"ﬂmﬂﬂﬂﬂ P'I'I:ITH‘IIN M&h Dining et HD‘IﬁIE HMEHWL

tet resulis were received, The repeatfests found no Berylliim or Cantomirgnt it H Mirimem Whiot e detected o WWHB}
codmium_ How could 1hat hoppen? sl resulls somatimes acour [MCLE] “u““d .fLB Jewell Mehowk in ﬂﬁ“ﬁ“ﬂ,“hf
bacnuse the omaued of waler sompled is very smod camparad with IH{” Hl!q"ﬂfﬂ Highest
thie muny millians of gofons o wates ireated every duy. Aspeck & Lot Liriest
tevo many gef indy o weter seeplad, bt not b Foied omywhese Barium ppin 1 7 0.112 011 Dschorge of difing westes; dischorge from
als in our dislribulion system. Farlunatehy e metels found have lass thari 0,010 0.5 metal refinriss; stasion of nafurnl deposits
the potentin! by hanm pubi heeith only ofier mony yiars of BERYLLIUM b 4 4 # 13 Déschiarge frems miedol refineries and voal
axposure o favel shove the Tederal stondard, which-is olled the ess than 4 horeeng Fectoeies; disthurgg from alecirics]
Maximum Costomingmt Lewel, ge MEL During 1598, the uveruge oeenspee, ond dofecse ndusiries
lovzts for beryiim and codmiom were helow (ke federnl stondonds CADMILM g ] -] 19 i Coernsion of gobvanized pioas; rosion of
which are. st i parts per bilfon Jgss thon 4 naturol depesits; disthesge from matal fe-
prisg; 1 " i i
BERYLLIUM - The Febvuory 1952 montly somle.fron the —_— P —— MATS 063 . E:" ;ﬁ?ﬂ& d"ﬁﬁ;ﬁ"”
Hiohmek lant :hnwe-ij:l fevel of 13 pars per tillion of heryllium — b s 0.0 s han 0,02 Liosion sLatml Aspunte ke o
7 purts ohove the Modmum Toohesiet Level, or MOL Sense ok s
peaplz wha drink water cantining ﬁ?r'{"il.lm wall in excess of the Fluorille i 4 4 1.04 1.04 Honals acunrity i sl e 1
MFL e many yuars could develop |I.Ihti||r|n| Jestons. Frevious end | 083 085 P e
Foffow-up samples did not sbow bergllium was present. | adding mors fluaride o promote stang foéth
CADMIUM - The October 1598 manthiy semple from the i &, Loed b | AL=15 4 o Cnrosion of hovsshold phimbing systems;
el ant showed o byl of 19 peets pes. bilion ef codmium — 15 ] less thon | cnsion of naturol deposit
parts chave the Moximum Comaminant {zval, ¢ MOL Some pecgle Hitrate pm 10 1 .53 288 Runof from fertfizer wse; leaching from
wh deink wates costnining codmium in excsss-of ke MCL over I less thom 0.03 less than 0.03 saplic fanks; semmge; erodon of paturel
many yenrs could xpesiance kidney domoge. Frevieus ood | depasils
festw-up sumples did nat shew codsmivm wis presenl. Nitrite pm | ! . 0.055 Runoff fram fertlizer wsa; leaching from
= ! ez thon 003 sapfic-tonks; seemge; ercsion of nosund
o y | capasits
Monitaring Tulsa's Trihalomethones | ppb i 100 &1 50 By-product of drinking watee chlarinalion
Water Quality 7 W
Meszsping iy omosn s o Turbidity Wi | WA i) 018 .24 Sail runaf
warty per DAl roquies bigh darh o nr

equipmand o brodred speomish.
Tha metels snd argasre Jabaratory
ir-focited o tha A B Jawall i
L woykirs hep snnine e safity

of Fofeir's: crinking s

Moximem worimmizont kevel gool or MOLE: The brest of o msksrenont fr driking werer befow which there - ro bnmws sr napariad risk 1e-beolis, MOLG show for 0 meogin of schets

Maximm ronfonfsarit-leved ar MCL e bgbest bovgt sf o contamivasnt theit i bosed in drizkiag weler, NELs e set i closa 5 the ML s feonble wisg (e best ovoladie micdment

eibredigy

AL e Actian Jewel: Tha teosatiction of o sonfomisont whith il meieded higgers o Ireakment or wther regbirameet whith o woler s len manil Jallow,

N ex Meghelometic Tocbidity Unitss. & meaumamen of the saskidiy, or cdouidinss, af the water, Torbidiny hay r heath effocts, Foses, tirbiding oo infories with diyinfartias and

provide & mediam dormursbiol prowdy Tarbidiey moy ladicle the presa of Fssem-caesivg orgzsbe. Thisa negenias iadude bockeln, vimses, ond perostios thet can vese sumplenss muth

Ml = o, o, dierrben, ard osrenated beodaches

[ | 1T s Treatmien! Irmﬂqmllnultdwrﬁdﬂln&-dwurﬂmlhl'r- of & toetlamunan it diiaklag weber

=1 ppmc Parte pér mitkon Comporable fo | mirudein hea fears ppba Pocks per bilkion Compaebla fo 1 mizete ia 7,000 yeorc
'\H.l. e cpplicatla * Kol Eetiited o thin ghanl




Dasani, Evian, Ozarka:
$4.00/gallon or more

Drinking Water: 59¢/gallon

RO Water from grocery:
33¢/gallon

Water pitcher filter: 5-
10¢/gallon

Tap water: 0.3-2¢/gallon or
less

$42/case

OKLAHOMA COOPERATIVE
EXTENSION SERVICE




Types of Bottled Water from
Underground Sources (FDA Rules)

The Origins of Bottled Water

Well water. Any
underground water

Artesian well water.
Underground water under
pressure with a confining
layer of rock or clay.

Spring water. Underground
water that flows naturally to
the surface.

Mineral water. Underground
water with high mineral
content. Minerals may not
be added.
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oftled Water frormn Vario
ources (FDA Rules)

Drinking Water
Distilled Water
Reverse Osmosis Water
Nursery Water

Usually originates from tap
water.
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Whnat apout Fluoride?

* Fluoride is added to tap water in most
public systems. It provides protection to
teeth.

e Most bottled water contains no Fluoride.
— Reverse Osmosis (RO) removes Fluoride.
— Distillation removes Fluoride.
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Specially
Formulated
for Infants

e GAL(3 %1

~ Use it inr

tDnnkmg
« Diluting Juice

* Mixing with Cereals

* Preparing. Baby meula :

Purified by steam distiliation, fiftered and ozonated to
nsure quality. Contains purified water with selected
minerals (potassium- bicarbonate, calcium chloride,
magnesium chioride, sodium fluoride) added for taste.
Contains up fo 0.6 mg/L added fluoride. vineral amounts
afe ot nuTmonally signmcant

Softied by DS Waters of America, LP, Atianta, GA 30328,

[€] For information call 1 (800) 682-0246
© 2004 DS Waters of America, LP. All rights reserved.

@ ME 5¢ DEP

ASH REFUID

” nurserywater.com

Nutrition Facts

Ser. Size 8 fl. 0z. (240 mL)
Serv Per Container: About 16

Amount Per Serving

Calories 0
Y T e ST
Amount

Total Fat 0g
Sodium

Total Carb.
Protein

Not a significant source of calories from fat,
cholesterol, dietary fiber, sugars, Vitamin A,
Vitamin C, calcium and iron.
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Protection of Tap Water

 The Safe Drinking Water Act sets the
rules.

— Implemented by EPA, Oklahoma
Department of Environmental Quality
(DEQ), and the water utility.

— A Multiple Barrier Approach
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The Multiple Barrier Approach to Protect
Tap Water — 3 levels

II. Ensuring Safe Drinking Water Through the
Multiple-Barrier Approach

Whether your tap water comes from surface or ground water, all drinking water sources are
vulnerable to a variety of contaminants from a variety of activities. The origin of contaminants
might be in your neighborhood or many miles away. When rain falls or snow melts, it picks up
and carries away pollutants, depositing them into lakes, rivers, wetlands, coastal and even un-
derground sources of drinking water. Because we know these activities have the potential to

Safe Drinking Water Hotline 1 (800) 426-4791 = www.epa.gov/safewater 2
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Barrier 1.

Oil & Gas Sources — Oklahoma
Corporation Commission

Underground storage tanks —
Oklahoma Corporation Commission

Agricultural Sources — Oklahoma
Department of Agriculture, Food and
Forestry

Air pollution Sources - Oklahoma
Department of Environmental Quality

Wastewater treatment effluent -
Oklahoma Department of
Environmental Quality

Well Head Protection and Source
Water Protection Programs -
Oklahoma Department of
Environmental Quality

ource £r

-
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Barrier 2. Water Treatment System

\ I = I ' * Drinking water

treatment standards
e Disinfection standards
o Laboratory certification

 Priority Pollutant
Testing

e Public Notification
e Penalties for violation

OKLAHOMA COOPERATIVE
EXTENSION SERVICE




Barrier 3. Distribution System
assessments

e Security programs

e Lead program

e Consumer
watchfulness




General Rules

EPA Tap Water
*Priority pollutant testing required

FDA Bottled Water
*Priority pollutant testing required

«Standards violations enforceable
by DEQ

*Must be labeled as

Chemical and microbe testing:
frequency based on system size

Chemical testing required: 1 per
year; microbial testing weekly

*Certified lab tests required

*No FDA rule

*/Iolations must be reported to the
EPA, DEQ, and the public.

*No FDA reporting rule

*Trained system operators
required.

*No FDA rule

©oU




s Bofttled Water Safer tnan Tap
\/\/a'_r.er,

* Not necessarily

— Large public water suppliers (more than
100,000 customers) are very safe.

— Small suppliers (fewer than 10,000) are
generally safe.
e Tap water supplies Fluoride.

* Bottled water has less government
oversight and results are out of public
view.

©oU
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, Bottled Water Better?

U)

It may Just be a matter of
taste...




Problems in Drinking Water

e Bacteria

e Mineral content
— Total Dissolved Solids

— Hardness
_ pH
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[ypes of Housenold Water

e Disinfection -to kill or remove
pathogens

* Filters - to remove sediment,
organics, taste and odor

e Distillation and Reverse Osmosis —
to remove minerals

e lon exchangers (softeners) - to
remove hardness, Iron, Manganese




Disint

fec
to kil Bac aria & Viruses

e Chlorination
— Shock chlorination
— Continuous chlorination

o Ultraviolet Light
e Ozonation
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Fllters

(

* Oxidizing (greensand) filters remove
Iron, manganese and H,S

* Neutralizing filter to Control Corrosion

©oU




Removing Minerals

* Iron & Manganese — water softeners,
oxidizing filter

e Calcium & Magnesium (hardness) —
water softener

e Corrosion - neutralizer

©oU




TDS/Mineral Treatment

e Reverse Osmosis
e Distillation




OSMOSIS | REVERSE OSMOSIS

ORIGINAL WATER CONTAINING
MEMBRANE LIQUID DISSOLVED MINERALS
EVELS & PARTICLES

USABLE
WATER WATER

(b)
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Caroon Fllters

 Remove taste, odor and organic
contaminants by adsorption on
carbon particle surface

 Hierarchy of contaminant adsorption

« Saturated filters can actually
Increase concentration of some
contaminants

* Not effective on nitrate, hardness or
bacteria

* Filter cold water only
 Bigger Is better - more surface area

©oU
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Sorlteners

Exchange sodium
lons for calcium and
magnesium ions in
water

Increase EC

May be dietary hazard
- hypertension (adds
=140 mg/l of sodium in
“Hard” water)

Use potassium salt
(KCI) for health
reasons

UTOMATIC
CONTROL

ZEOLITE TANK BRINE TANK

©oU




Proolems and Appropriate
=
|-

] IJ omr\nr
Problem Equipment
Bacteria Disinfection
Sediment Filter
Minerals Distillation and Reverse
Salts Osmosis
Nitrate
lron and Manganese Softener and OXIdIZlng
Hardness filter
Organics Softener

Carbon filter




summmary

Tap water Is Bottled water is

e stringently « More consistent in
regulated taste

 Readily available e More convenient

e costs less

©oU




Water Tasting F

L abel NO3 TDS| Rank 1| Rank5
A = Spring Water 5 160 21 2
Deer Creek (bottled)

B = Distilled (bottled) 0 0 11 14
C = Tap Water 1 350 10 14
D = Well Water “ 940 5 24
(Oklahoma)

E = Tap Water 1 320 18 4
(Filtered)

Total Participants = 65 people

4 participants said there were no difference between the water samples
1 participant scored A and C as the best

1 participant scored A, B, D, and E the same




LaDonna McCowan, 405-744-7532, 218 Ag Hall
Maifan Silitonga, 405-744-8419, 214 A Ag Hall
http://waterquality.okstate.edu

Water ...

It's a Matter of Taste
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