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Consumers concerned about their water quality must sort through an assortment of information to deter-
mine what contaminants are present, which contaminants are of real concern and the appropriate response
and treatment that will be most effective for their particular situation. This guide provides an overview of
household water problems, causes and potential health effects. The problem then can be matched to appropri-
ate treatment method(s) for further investigation. The treatment methods listed in this guide are for house-
hold water problems requiring prolonged treatment. Emergency or short-term disinfection treatments such as
boiling are covered in NebGuide G03-1494, Drinking Water Treatment: Emergency Procedures.

Using the Overview Tables in This Guide

This guide presents two tables to help identify
potential treatment options: the first table is a tool for
matching water quality problems with potential
treatment solutions and the second table briefly
describes practical home drinking water treatment
methods. Further discussion includes information on
source protection, treatment considerations and
drinking water standards. Other useful NebGuides
related to drinking water are listed at the end of this
publication. NebGuides are available online at
http:/ /www.ianr.unl.edu/pubs/water/ or can be
obtained through your local or state Extension office.

In Table I: “A Summary of Drinking Water Quality
Problems and Solutions,” a problem or its symptom can
be identified and located in the first two columns of
the table. Its source or cause is then listed, followed
by the drinking water standard or guideline for that
contaminant (see discussion of drinking water stan-
dards later in this guide). Footnotes indicate the type
of standard or guideline. Possible health effects are
then listed. The final column lists possible home
treatment options effective for the situation; it is
possible that other treatments may be effective but
may not be as practical from a cost, operation or
maintenance standpoint. Also, some treatments for
one contaminant may help reduce the amount of
another contaminant even though that treatment
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would not be a primary choice for the secondary con-
taminant. Less frequently used treatment options
listed in Table I are not included in Table II, but
instead are discussed in the appropriate NebGuide
concerning specific contaminants (e.g., Iron and Man-
ganese). Consult a water treatment professional for
assistance in situations with multiple contaminants.
Since certain contaminants have no visible taste,
color, or odor, the last portion of Table II lists con-
taminants for which there are no symptoms of the
problem other than possible health effects.

Once practical treatment methods are identified,
a brief description of the treatments can be found in
Table II: “Summary of Drinking Water Treatment
Methods.” Further information on specific alterna-
tives to be considered should then be obtained from
the appropriate NebGuides listed at the end of this
publication. The NebGuide series on drinking water
treatment focuses on contaminants most likely to be
encountered in Nebraska drinking water supplies. It
is possible that some water supplies may contain
contaminants not addressed here, such as crypto-
sporidium, giardia, hexavalent chromium and others.

Source Protection
The best option for assuring good water quality is

protecting the water source from contamination in
the first place. Once a supply is contaminated, in
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addition to treating the water as necessary, it is
important to correct the situation causing the con-
tamination. Contaminant removal can be costly and
take considerable time. In situations where treatment
would be extensive or costly such as high nitrate con-
centration, septic system contamination, or presence
of numerous contaminants, improved water quality
may be achieved more practically by drilling a new
well or connecting to a rural or municipal water sys-
tem. Information on source protection can be
obtained from the Farm-A-Syst program, a private
wellhead self-assessment tool available through your
local Cooperative Extension office. This guide focuses
on treatment options. Other management options for
dealing with specific contaminants may be viable
alternatives to treatment; further information on
managing specific contaminants can be obtained
from the appropriate NebGuide in the contaminant
series listed at the end of this publication.

Treatment System Considerations

When considering water treatment it is important
to realize that there is no one piece of treatment equip-
ment that manages all contaminants. All treatment
methods have limitations. The treatment system that
is best for any particular household depends on the
contaminant(s) present, concentration(s), the size of
the household, the age and health of its occupants
and maintenance and operational requirements of the
system. There also may be situations in which a com-
bination of treatment methods is most effective. An
example of this is the use of a sediment filter as pre-
treatment before activated carbon treatment. Also,
treatment systems can be classified as either Point-of-
Use (POU) or Point-of-Entry (POE). POU devices
treat water at the point it is used, such as the faucet.
This allows treatment of water used only for drinking
and cooking. POE devices treat water as it enters the
household; so all water used within the house is
treated. This is important if a contaminant can be
absorbed through the skin or by inhalation during
bathing/showering or other times of water contact. It
is also important when managing substances that
may cause staining, mineral deposits or other prob-
lems in the water distribution system.

Consumer Reports and Drinking Water
Standards

People who use water from a public or municipal
supply can be assured that their water meets federal
and state guidelines to protect public health and that
their water is tested on a regular basis. This does not

mean the water is free of regulated contaminants, but
that they are below the level established for the stan-
dard. Consumer Confidence Reports (CCRs), avail-
able from local water utilities, inform consumers on
the source of the water, contaminants that are
present, potential health effects of those contaminants
and methods of treatment used by the utility.

Those who obtain water from a private source are
not bound by such regulations and are responsible
for the quality of their supply, including protection,
testing, maintenance and treatment. It is essential to
know what contaminants are present, their quantities
and reasons for their removal (i.e., to reduce contami-
nants posing health risks, to remove tastes or odors,
etc.) prior to selecting treatment methods or equip-
ment. Some contaminants of concern have no taste,
color or odor. Information should be obtained
through water analysis by an approved laboratory.
Refer to NebGuide G89-907 Testing for Drinking Water
Quality for testing information.

The Safe Drinking Water Act (SDWA) established
two classifications of water quality standards. Pri-
mary Standards are established for substances con-
sidered to be a threat to human health if present in
excess amounts. Maximum Contaminant Levels
(MCLs) set by these standards indicate the highest
level of the contaminant considered to be safe. Sec-
ondary Standards are not established to protect pub-
lic health, but rather as guides to manage taste, odor,
color and corrosive effects. Suppliers are not required
by federal law to meet secondary standards. States
can, however, establish enforceable standards on
these substances.

The U.S. Environmental Protection Agency (EPA)
also has established Health Advisory Levels (HAL)
for various contaminants. These are not legally en-
forceable, but are guidelines. They contain a margin
of safety that is typically 100-1000 times lower than
the highest concentration thought to cause no adverse
health effects. This safety margin accounts for differ-
ences in body types and individual sensitivity to a
contaminant. HAL contaminants are categorized as
probable carcinogens (cancer causing agents), pos-
sible carcinogens or non-carcinogens. If the contami-
nant level is at or below the non-carcinogen level,
EPA states an individual can consume that water
every day for a lifetime without increasing health
risks. If the contaminant level is equal to the probable
carcinogen level, that water consumed over an entire
lifetime increases the risk of cancer by one in a mil-
lion. HAL summaries can be obtained from the EPA’s
Safe Drinking Water Hotline (Phone: 800-426-4791).



dUIPPMD) = O 43T ATOSIAPY WeIH VT = TVH ‘PIepuels Aepuodaeg yMds = SS ‘prepuels Arewri] (VMAS) PV 103ep Sunfuriq afes = Sd.

UOTIB[[IISIP ‘SISOWSO ISIIAY]

UOT}OJUISIP M SI9JIJUL
ueDd {5109§J3 y3TeaY 309I1p ON

§'8-6'9 o Hd (SS “sprjos
PpaAjossIp 1e303 T/3ur 00S (SS

aurfey[e are jey)
SPIOS PIAJOSSIP [e30} YSIH

93]
Axoddirs “ayse} ePOg

UOTIR[[ISIP ‘SISOWSO ISIDAMY]

amssaxd pooiq
0} NP SISIP WNIPOS MO[
UO 9SO} I0J WINIPOS SSIDXH

JUSJUOD WINIPOS
Y31y Surrmodo AreanyeN

S[ISUIN USYDIDY pue
SYUIS [99)S SSIUTLIS
jo Sunyid pue
Suruayderq ‘1orem
ysppeiq 1o £jeg

Jjser.

uonemsIp

sapnaed Aep /10s
03 PaYPL}IL SPUBUTUWERILOD

U215 [[oM Y3noIy}
sassed jeyp) 101eM
ur 18 10 sapnred pues

Surs ut
sanpisa1 ‘urysem
UM I9JeM O} 3INJX3)}

{UOTIe) I JUSWIPIG [yurrey aq Aey aury SurLmdO0 AeInieN QAISBI(R ‘SSAUTIILID)
(3sn1 ‘Ae]d> “‘pues dUly) JUIWIPIS
UoT e[y JUSWIPas £q UOII Y}IM PaUIquIod
POMOT[0] UOTjeIdR ‘UOT eI} [T} punoj A[rensn st pue
JUSWIpPas Aq PaMOT[0F Sururess sasned assueSuewr I9)eM pue pooy
UOT}RUOZO ‘UOLRII[I] JUSWIPIS 1/8w 60" 2409V JO I0[0D pue IOAR[}
£Aq PaMO[[OF UORULIONYD ‘SOTURZIO0 Y3IM JORISUL oy} syoaye ‘Arpune|
SNONURIUOD ‘1)1 SUIZIPIXO UDIUM [IOS Ul asoueduewl | pue SaInjxiy Uo Sure}s
/I9US}J0S 19)eMm dZUBYDXD UO] NSII Y3[eaY UMOW ON] asaueduey /8w 600 (SS jo syisodap [eanyeN USDYOr[g-ysSIumoIg
uonen [y JUSWIPas Aq
PaMOT[0] UOTjeIdR ‘UOTYRII [T
JudWIPas Aq pamor[oy
UOT}eU0ZO ‘UOHRII[I] JUSWIPIS
Aq PaMO[[0] UOTFRULIOYD KAxpuney 10 ‘sanyxiy
snonuRuod ‘19 JUIZIPIXO ureadiod ‘SUIs uo
{19U9}J0S I9jeMm UBYDXS UO] SSLI 3[eay UMOW ON uoif /3w ¢ (SS UOII PIA[OSSK(] | SUre)s UMOIq-YsIppay]
‘98] 10 Suiquunid raddoo pue sseiq

uonen[IJ JUSWIPas
Aq pamor[oj paay [edTwayd
Use epos ‘I9)]1J 2310[eD

“IOPO “I0[0D 3[QISIA OU 3TM
SjueUIUIRIUO)) Japun s[ejawl
oy1ads 10J uonOas 39S ‘peI|

10 12ddod 9yedrpur Aew surejg

G'8-6'9 30 Hd (SS

UITM UOTORII ‘g'9 MO[3q
Hd ynm uad4xo paaossip
IO SPIXOIP UOGIEd Ul

YS1y 191eM “I93eM DIPDY

I9jeM 0 Ul
uoa13-an[q ‘SoIniXy
UO SUTR)S U1

I9U9}JOS 193em d3UrYDXd UO]

spaau Arejarp wnisouJew
pue wno[ed [230} 03 JuUnowe
[[eWsS © SaNqLIjuod A[[eIousn)

prey
AT19A = 08T 90 ‘prey = 081-0CT

‘prey APjeIdpowt = OZ1-09 ‘prey
ApysSys = 09-£1 J0s = £1-0 1/3w
‘UOTIRIJUSDUOD [eIdUTW SSauplIeH (9

wnisaugew pue
wnidyed jo syisodap
Surrmodo Af[einyeN

sqniyeq
pue SYUIS ur wnos
deos ‘aremsse[3 uo
‘saouerjdde 1o sadid ur
syisodap A[eds airypm

Surqunid proyasnoy jo uoneper3ap 10 ‘sjisodap “Surure)s ‘1ajem prey

suo13dQ juamgvalg,

$1024J7 y31vay a1qissod

$IUHIPIND [PAVPUD]S

SNV 40 324n0§

woidwAg

wa1qoid

suonNn[og pue swR[qoIJ Ajfen) 13jep| WO Jo Arewrwung y ‘I d[qeL,



dUIPPMD) = O 243 ATOSIAPY WeIH VT = TVH ‘PIepuels Aepuoddeg yMds = S ‘prepues Arewri] (VMAS) PV 103ep Sunfuriq afes = Sd.

[[9M JeULIOD
3o0Ys pue 92IN0S djeUTWI[g

(sdurexn “Sunruoa ‘eayrIerp)
S9SSAU[[I [EUNSAFUIONSED)

A1ddns 1o3em
ojur agexea| yuey ondag

19yem 3urureoy
10 I0PO Juad1919(]

poI wnuruwnye
Ue Se ons aAneuIs}e
a1qerdedoe ym 1a3eay

woIy po1 wnisaudew aoerday

SSLI 3]ea UMOW] ON

I97eMm }Jos Jo douasard
UT 1938 J9JeMm oY Ul
oI wnisaudew Jo Uondy

I0po 3383 uanoy

uoneny
uoqIed pajeAnde Aq pamoroy

A1ddns 193em
ur erra)oeq Judnpal

UOTBULIO[D SNONUTU0)) SSLI Y3[eay umous| ON areyns /3w 06 (SS -91€J[NS JO DUISALJ 10po 330 uspoy
SUOT}EIJUIDU0D
uonen[y uoqred Y31y je pasesas Ji
pareande ‘s[pAd] ajqeidadoe snouosiod pue s[qewrurery
0} 2dnpar Aew uorjeISL-3p st sed apyns ua8orpAy
‘UOT}RI}[I UOQIRD PajeAl}de ‘IoAOMOY ‘I9}eM PplOYasnoy Surrmooo
£q pamor[o] uoTjRULIOD ur juasazd suorjeryuaduod Areanyeu ‘sed apyns
SNONUIIUOD “Id}[1§ SUIZIPIXO je 3SLI Yyj[eay e A[ensn joN ayeyns 1/3w 06z (SS ua3oxpAy paajossi(q 10po 839 uspoy

S9SBD WS
Ul UOTJRI}[1J UOQIeD PajeAlIdY

swaqoxd

Aaupry pue I9AI[ “190UED
JO Y[SLI PaseaIdur ‘eruaue
Aqrssod ueurureyuod
a3 uo Surpuadop sarrep

1/8w 070 = H4IN (D

1/3w o1 = saud[AX (Sd
/8w 'T = suanjof, (SJ
/8w £0 = dudzuaq T4y (Sd
1/8w GO0 = dudzuR( (Sd

aIM)MOLISE WOoIj Jjo-uni
‘S[[Jpue[ I0 SILI0}OR]
woxy a8reyosip ‘A[ddns
I9)eMm Ojur Supjes] yue)
a3e103s punordiapun 10
e} [onJ Ul e[ [eNU10J

[[9WS [I0 IO dUIfose)

uonen[ly uoqied pajeAndy

uonpdwnsuod

9seardap Aewr Yorym

“peq 23Se) I9jeMm e ued
suoneRuaduod Y31y ‘s[euwrrue
I0 suewmny 03 snouostod

JOU ST I9JeM UI SULIOTYD)

/8w 0 = pamore
QULIOTYD [eNPISaI WNWIXeJA

UOT}BULIOTYD dAISSIIXH

[[Pws aULIOTYD

Io)ew druegIo

[ows Apoom

UOTe[J UOCIED PIIRATIOY SUON 10po (SS ssapuirey Afrensn 10 ‘Aypres “Kisny

sI0pQ
039 ‘swarqoxd

Aaupry| “IoAT] Yorwo)s (syueururejuod

“IODUED JO SLI Paseadur SSI[IOPO UO UOL}OIS

‘s1opI1osIp aanonpoidar 10 0} 19J21) SS[I0PO

UOLE[[TISIP ‘SISOWSO 3SIDADI w9)SAS SNOAIDU ‘SISPIOSIP sapmnsad Auew 1oyempunoid | aq os[e Aeur ‘1ajem ur

‘uonen|y UuoqIed pajeAndY POO[q 19310 IO eIwauy 10y spaepue)s oypads sey yJg | ojur sepronsad jo Sumyoea] 1opo Tesrwayd dreys
sappUsag

suondQ Juauigvaly s10aff9 Y31vaf] a1q1sSOq «IULIPIND) [PAVPUVIS asnwv)) 40 224n0§ wojduhg wajqoid

(PINUNU0d) suonnog pue swA[qoiJ L}ieng) 13jepy QWO Jo Arewruing v T d[qelL,



BUIPPM = O 243 LI0SIAPY YITeH VA = TVH ‘Prepuels £epuoddes VMAS = SS ‘prepuels Arewrtid (VMAS) PV 1o1ep Sunjuriq ajes = S,

uoneny "SIy $g Surpuess
uoqIed pajeande Aq pamoroy 19)je apdures 1o3em
UOT}RULIO[YD SNONURUO0D) NSLI Y3[eay UMOW ON] UOII [ePIO[0D Ul I0[0D YSIpPay
uonen[y uoqgied
PajeAn}de pue UOHRULIOTYD 193eMm o o doip pue
snonunuod £q Pamor[oj ayeyrdaid jou saop
“[[9M SYEULIONYD YO0YS MSLI Y3[eaY UMOW ON| uoir ([errs3oeq) druesio ey} 3D YSIumoig
UMEIP UYM
1931y SWIZIpxQ S[SLI [3[eaY] UMOUY ON] uoit pajeyrdoar g PoIOT0DSIP SI I9)epM
Arpunef uo surejs
‘sarnyxty urepdiod
UOTJRI}[I JUSWIIPAS Aq I9I0 pue SYUIS U0
PaMOT[0] UOTjeIde ‘UOT eI} [T) SUTE)S UMOIG-USIPPaI
JUSWIPas Aq pamor[oy ‘Guryeay /Sunjood
UOT)RUOZO ‘UOTJRI[If JUSWIPIS uoir | Jurmp umoIq-ysippal (uor woxy)
£q pPaMO[[OF UOTIRULIOTYD PaA[OSSIp /9w ¢ ueyy sumy 1a3em ‘dey 191eM
SnonNumUod ‘133 SUIZIPIX0 a10wW sa3edIpy] ‘sjsodop | WOIy UMEIp ST Usym P310[02SIP
“I9UD)JOS 19jem dZUBYDXS UO] SSH Y3ITeaY UMOUY ON uox] /3w €0 (SS [eINyeU “UOIT PIATOSSI(] 1eapd steadde 1orepn 10 YSIppay]
UOII Y}IM PIUIqUIOD
o en[ly JUSWIpas Aq punoj A[rensn
POMOT[0] UOTjeIdR ‘UOTYRI}[T) SI pue Jurure)s sasned
JUSWIPaS Aq PIMOT[0] aseueduew /3w I9)eM pue pooy
UOT)BUOZO ‘UOT}RI}[IJ JUSWIPIS G0'0 2A0qY ‘sotuedio JO I0[0D pue IOAR[}
Aq PaMO[[OF UORULIONYD UM JORIJUL PIYM Ay} s3o9ye ‘Arpune|
SnoONUIUOD ‘1)1 SUIZIPIXO [10S ur 9soueduew | pue SAINIXI UO SUIe}s I9)eM 0}
{I9US}J0S 19)eMm 9ZUBYDXD UO] NSII Y3[eay UMOWY ON] asauedueN /8w 600 (SS jo syisodap [enzeN USD{O®[q-ySIUMOIg 3sed Yor[g
I9}eM UI N0 J[H3S 1oy}
uoneny yuawrpas | sspnred Aep /10s 03 paydene em soppnred papuadsns (ssaurpnop)
U22108 [[PM Mau ‘dex) pueg | SjuBUIURIUOD [NjuLIey 3q AN WOIy pues I0 IS ‘Ae[D 10 193eM ApPNorD) Aypiging,
dduereaddy
Appmb payoear
st Ayoeded 1)1y ‘owy 30ys e JURUTWRIUOD 1Ryempunoid ojur
10§ UOTJRI}[Ij UOGIED PIILANDY a3 uo Jurpuadap sarrep a3edoas ajsem [ernsnpuy | I0po ([edTWaYD) [OUdYJ
sp[ey 1o Surf[raa0
s1aymbe 10 ‘s[[ypue| p[o
Iesu/aao0qe Jmq 3ursnoy
dumd-ax ‘sdurems 1eau s[em
pue wa)sAs uoneIse-ap aarsofdxa MO[[eYS UI punoj adueisqns
[EIDIUWWOD / [eTIUIPISIY pue ayjeaiq 03 dIX0} SI ser) orued1o Surfedap A[reinyeN sed sueyoN
(panunuod) siopO
suondQ uamgvaly S102f9 Y11vaf a1q1ssod «IUNIPIND [PAVPUVIS asnv)) 10 224105 wojdmhg wajqosd

(PaNUNU0d) suonnog pue swA[qoiJ A}eng) 13jepy QWO Jo Arewruing v °[ d[qelL



dUIPPMD = O P43 AI0SIAPY WeoH VT = TVH ‘PIepuels Aepuodss yMds = S ‘prepuels Arewti] (VMAS) PV 101eMm Sunfuli( ofes = Sd.

A1radoad pajerado

1 ourz pue 1addod ‘wnruwped
SAOWAI [[IM JSUSIJOS Tojem
98ueydXa UOT ‘Sased JWos

UT UOHe[Ij UOGIED PajeAldYy

SISPIOSIp Teur}sajulorsed
‘SI9PIOSIP POOI] ‘SISPIOSIP

[e3RW Yyoes 105 (S, TON)
S[oA9] JueUTWEIUO0D Wnuwixew

19yem Hd mof £q pasned
Surqunid woiy uorso1I0d

(938 “wmrwrped
‘OUIZ) sTejowr

{UOTJR[[ISIP ‘SISOWSO ISIDAY wdIsAs snoAau pue Aoupry sey v Jq ‘oise} drpfesowt 9[qissoJ | ‘uonnyjod ajsem [erysnpup Aaeay 10430
UOTJR[[HSIP ‘SISOWSO 3SISAI saAnjeasasard poom
‘erpaw Teads yym paddmba sduremn yoewoss ‘syisodap [emjeu ‘owoy
UOTJRII[TJ UOGIED PIJLATIOY “eaLIRIP “SUITWOA /BasSneN 1/38w 01 (SS ‘1/3w €1 (S ur Surquunid seddo) 1addop
awoy ut
1apjos pue sadid peay aoerdax
‘erpaw rerads yym paddmba S[[90 POO[q PaI pue syisodap [eanjeu Z
Uon e[l UOGIEDd PIjeAT}OR sAoupny “W9)SAS SnoAIRU JO UOISOId ‘dwoYy M
‘UOTJR[[IISIP ‘SISOWISO ISIIAY /ureiq o} a3ewep SnoLeg 1/8w 61070 (Sd ur 1apjos 10 sadid pea| 2 pea1
I9)eM UI PIAJOSSIP ml_l
wniper 3urfedop @
uonen|y Surrmooo Affernyeu 3
U0gIed PIjeAIIdr ‘UonRIdE-3(] FEnbicl) £q 330 UaAIS st seg uopey o uopey
"
syisodap [einjeu o
(erwaurqor3ourayjew 10 ‘19rempunoid Surrajue Q.
awoIpuds Aqeq anyg) syjuow U301} TU YIIM SIOZI[I}IS) JO 2
9 UBY} SS[ JUBJUL 10 SN3dj asn Aaeay ‘rorempunoid Q
© Jo poojq ay ut Ajededs ua3onIN ojur Suryoes] ajsem -
UOHB[[TISIP ‘SISOUISO 9SIDAY Surkrred-ua8Axo ayenbapeur se ayenIN 1/8w 01 (Sd [ewrue 10 uewmy AqIeaN m. enIN
/8w (' I9A0 SUOT}EIIUSIUOD @
Je INdD0 AeW USIP[IYD Ul
1199} P3[}IOW IO YSIMO[[IX 193eMpUNOId
/SISOIONJ [RJUSP PUE [LII[OXS ur /3w (g aa0qe
0} Spea[ SSAOXH ‘I[eaY SPLIONT] ‘QATITPPE IJeA
[eruap poo3 103 /3w '] {SaLIISNPUT WNUTWN]Y
UOTJR[[HSIP ‘SISOWSO ISIOAY St [949] apuronyy fewndo 1/8w 0z (SS1/3w 0 (Sd | ‘19zImIag ‘sysodap rernjeN apron[ g
amssaxd pooiq I9)eM
0} aNP SJBIP WNIPOS MO] Ul JUSju0d
SISOWISO 9SIDAI ‘UOTIR[HSI(] UO 9SO} I0] WINIPOS SSIOXH apuoy) /8w 05z (SS JUSJUOD JeS dAISSIOXH SPLIOTYD YSTH]
3)Se) 10 I0PO “I0[0D I[ISIA OU Y)IM SJUBUIWIRIUOD)
I9)eM d0BJINS
AqIesu Jo adULN{JUI WoIy
10 ‘uonje}afaa Surkedssp
UOTRI}[IJ UOGIED PAJRAT)OR ‘1108 Ayead y3nomyy Surssed Surroyy
Aq PaMO[[0] UOTIRULIOYD 197em woy yuasaid | 10/pue urusyjos 1vyye
snonuRuod d3ULYIXd UOTUY SSII Y3TeaY UMOUY ON 10109 (SS (Sproe orwmy)) suruue], | Iajem 03 JUr} USIMO[[OR | I9IeM MO[[oX
(panunuod) duereaddy
suoydQ Juamgvaly s1oaffq Y11vafH 21qissoq _ LIULIPIND [PAVPUDIS _ asnv 40 22410§ _ woydwhg _ wWajqoad

(PINUNU0d) sUonN[og pue sWA[qoIJ A} I[en() 13jep| QWO Jo Arewruing v [ d[qelL,



UIPPIMD = O (243 LI0SIAPY YiTedH VJH = TVH ‘Prepueig £epuoddes VMAS = SS ‘prepuelg Arewrri] (VMAS) 1PV 13ep Sunjuriq aes = Sd,

SISOWISO 9SI9ASI

SI9)1J el[N {UOI}RUOZO
‘UOT}RULIOTYD SNONUIIU0D
{UOT}O9JUISIP J9[OTARIY[ )

(sdurem “Burytwioa ‘eayirerp)
SISPIOSIP [PUNSIJUIOIISED)

PaYeAndRUL/PIIN %6666 (Sd

I9)eM OJuT Surydea|
S9)SeM [EWITUR 10 UBWNE]
{I9}eM 20EJINS 0} IS0
AJowanxa SI [[om ssa[un
1yempunoId ur ApPyun

$D0[q uoqIed
pajeAndoe paplouwr yim

SIS} UOIDTUW JUTJ ‘UOI}RUOZO
‘UOT}RULIOTYD SNONUIIU0D
‘UOT}O9JUISIP J9[OTARIY[ )

(sduremn “Buryrwioa ‘eayirerp)
SISPIOSIP [PUNSJUIOI}SLD)

pajyeanoRUr/PIB %666 (Sd

I9)eM OJuT Surydea|
S9)SeM [EWITUR IO UBWNE]
/I9}eM 20EJINS 0} IS0
AJowanxa SI [[om ssa[un
1vyempunoId ur APyun

SISOWSO
9SI9ASI U0 BUOZO ‘SYI0[q
uoqred pajeAnde papour
UM SI9}[IJ UOIDTW SUL]

(sduremn “Bunruoa ‘eayrrerp)
SISPIOSIP [PUNSJUIOIISED)

payeAndeUl/Pa[IY %66 (Sd

I9)eM OJuT Suryoea|
S9)SeM [EWITUR IO UBWNE]
{I9}eM 20EJINS 0} IS0
A[owanxa SI [[oMm ssafun
1vyempunoId ur APyun

UOI}RUO0ZO ‘UOLJe[[IISIp
‘UOT}RULIOTYD SNONUIIU0d
‘uorjerpeir jo[oraeI )

juasaid aq

Aew er19)0Rq NJULIRY IS0
9)EDIPUT SWLIOJI[0D JO SOUSILJ
!(sduren ‘Sunruoa “eayirerp)
SISPIOSIP [PUNSJUTOI}SLD)

SULIOJI[0D [©295 10§ aAnIsod

9q UEDd SUOU ‘SULIOJI[OD [8IdF 10§
Ppa3sa} aq 3snwu ofdures aanisod
K193 ypuowr e ut aansod
sorduues jo o, ueyy axow oN (S

19)eM ojur Juryoea|
S9)SEM [eWIUR IO UBWNE]

uonen[Iy Uoqied pajeAndy

swaqoid wa)sLs
SNOAISU [EIJUSD 1O ASUPDY
“ISAT] {I90ULD JO MSLI Paseardu]

1/3w 800 (Sd

saqomrur
[OT}U0D 0} Pasn 2ARIPpPE
I9)eAA ‘I9yem SupjuLIp jo

uoneuLIoN jo jonpoid-£g

UOTIeIT] UOQIED PIjeATIOY

SISATerp

Asupny 10§ pasn aq jouued
SaUTWEIOYD SUIUIejuod I9jeMm
‘erwraue ‘1I0JUIODSIP YORWO}S
‘UOTJBJLLIT SOU puk 947

[9A3] JULIOJUISIP [enpIsal
wnwxew st 1) se /3w 0% (Sd

$9QOIOTW [OI)U0D
0] pasn dATIPPE Iojepp

eIPaW JUagIospe
padop-asaueSuew 10 -uoir
‘uone[[ISIp ‘SISOWSO 3SIDAIY

w19} SUOT I9A0 PIWNSUOD

J1 SI9PIOSIp A103e[NdIId

pue ‘wa)s£s snoaou

“UDYS “IadUeDd JO YSLI PIaseardu]

1/3w 00 (Sd

S9)SeM SOTUOIIIJ[ ‘sse[d

‘S19)]owIs \mﬁmommﬂ [enieN

9]Se} 10 JOPO “IO[0D S[QISIA ON

SOSTITA

eIpIerD)

wmnipriods
-03d41p

erLLpRg
WIoJI0D

(seueylow

-OTeytiy)
sypnpoid-Ag
UOnOJUISI(]

SQUTWEIOD)

OTUISIY

(PaNURuUOod) J)Se) I0 I0PO “I0J0D I[GISIA OU YJIM SJURUTWEIUOD)

suondQ juamvaly,

s192fJ7 y11vaH d1qssod

$IUHIPINY [PAVPUD]S

asnvy) 40 32inos

wodwhg

wajqoid

(PaNUNU0d) suonnjog pue swA[qoIJ A}Ieng) 13jepy QWO Jo Arewruing v [ d[qelL



uonenr
JUSWIPIG :JUSWILI],
19y SunjuLq Z6¥1-€0D

"SSUATIORJJ UTRJUTRW O} I9PIO0
UI SISeq Ie[n8a1 & U0 Juop 9 }Snul
Surysemspeq 10 yuswaderdar a3prryred
1031y Jo ad 43 ay uo Surpuada(q

Ayp1qany ‘uorjeroe

IO UOT}eUOZO0 “UOHBULIONYD
snonuruod Aq papadaxd usym
asaue3uew I0 UOIT PIAJOSSIP
P39y yse epos £q papaoaxd
USUM I9JEM DIPIOR JUSWIPIG

“I9y[1y 93 uo padden

are soppred 1930 10 [0S ‘pues
se yons sopnted papuadsns
[eLrewr Sururens B0 10
[oom sse[3 passarduwod ‘raded
I9)[J ‘pues JO apew 19y

e ySnoxys sossed 1o3em sy

UOTeI1] JUSWIPaS

Surua)jog 193epA JUSWIIRAL]
1M SunjuLq 16¥1-60D

*JOIp Y3 O} WINIPOS SAMNLIFUOD
31 9OUIS I9JeM Paud}jos Junjurip

INOE I0300P I} NSUOD P[NOYS SIATP
wnIpos pajorysar uo 3[doa  Aressadsu
SI 9[04 uorjeroua3al ayj Jo Surrojruoux
JO 92139p swos “I3ud}jos Jo ad A}

a3 uodn Surpuada( "padreyoar oq jsnw
31 “Ayoeded 03 payy ST UISaI Ay} UM

Arxadoxd

parexado jrourz pue 1oddod
WNIWpPED Jeal) [[IM ‘Dsaueduewr
‘UOII PIAJOSSIp {(wnisaudew
pue wn[ed) 19)eM prer]

“19yem pirey
U3m pajenosse swapqoxd
JDUBSINU U} 93L3ID J0U Op
yorym uinissejod 10 wnipos
10§ paSueydxa a1e 1d)eMm dy}
ur wnisauSew pue wined
“I3U9}JOS Y} UI Paq UIsaI

e ySnoxys sossed 1o3em sy

Guruayjos 1o3eMm
a8ueyoxa uog

SISOWS() 9SIIAY JUSUIILAI],
1IeM SupjuLq 06%1-0D

“I9)eM JO

junowe 331 B 9)SeM ued SWRISAS O
“PIOSJUISIP pue PaIojIuOW Afrendax
aq Isnw sueIquew Oy ‘yusurade[dor
rengaz axmbar s1eyy-3sod pue
SI9)[IJ-9I "UOWOD OS[e a1k S1a)[y-3sod
UOQIed PIJRANIY "SISOWSO ISIDAL
910j9q 19)eM I19)[-a1d 0} pasn uajjo St
UOT} e[l JUSWIPIS IO UOGIED PIJRATDY

"sasnaia ‘wnipriodsoyd£in
‘DTUSSIE ‘S[ejou AARay

1y0 pue ‘raddod ‘pesy ‘erenu
9pLION[F JUSU0D IPLIOTYD Y31y
‘saponsad awos {(saysey ogads
10§ [ 2]qU], 99G) S9ISE) Ure}Ia))

“SJUBUTUIRIUOD
padden saaowoai 03 paysnyy

SI QUBIQUISW JY T, "JOUUEd
sapnred 181e[ Ing sueIqUISW
g} ySnoxys ssed samosjowr
1938AA “sofoy drdodsororuu

sey YOIyM SueIquia

e y8noxyy 1o3em Sumnioy Aq
POAOWI DIk SYUBUTWIEIUOD)

(OY) SIsouIso 981243y

uonjenyty
uoqIeD) PoyeAndY JUSWIel],
193 SunyuLIq 68F1-€0D

‘S[eAIajuL Te[n3ax
ye paoefdar aq ysnwr sadpripIed uoqred
pue PaI0jIuOW 9q ISNUI WI)SAG

“erpaers) pue wnipraodsoydAin
jyearn) [[Im SX20[q uoqgied
PajeATIOR PIPIOW YIIM SID)L]
*SOUB}OWO[ YL} ‘SOUTWIEIOND
/S9SED Ure)Iad Ul s[ejouwt AAeay
I9YI0 WOS ‘erpaw [erads yim
paddmba jr zaddod 10 pesy
‘uoper ‘UOTRULIOTYD SNONUHUOD
UHIM PIUIqUIOD USYM SUTUUR)}
IO UOII [EPIO[[0D IO [eLId)deq
{(s10po dywads 105 [ 99y,
OaD) SIOPO AUurUI ‘SIPIdNSSJ

"s1ayj0 Suowre

‘9pLIO[YdeI}d} Uogied pue
dudzZuR(q se yons spunodwod
oruedio pue ‘saponsad ‘spusafos
QULIOYD Jear) A[9ANDRJFD

Kep “sapnaed uoqred pajeanoe
JO ddejIns ayj ‘03 Yous

10 ‘qIOSpe SjueurueIuod I3y
Ay} YSnoIy) SMO[j 19)em Sy

uornjenyiy
uoqIed pajeAndy

uovULIO U] 40Yyang 40

SINSST IUVUIJUIDIA PUDb U013v42d0)

sacowmay 11 IWYM

SY40M 3] MOH

POYIIN JUMIVILL

SPOYIRAl Judurjedi], 13jep Supjuri(q Jo Arewrwng *[[ d[qeL



UOT}eULIOTYD
SNONURUOD) JUIWIJedI],
19yep SuniuLq ‘967 T-€0D

‘Aprern3ax padueyd aq pmoys

s19)[ ‘syonpoird-£Aq syt pue auLIoyd
SS90X3 dAOWSI 0} UOTRULIO[D 19}je

pasn aq Aew UOT}EI}[Ij UOQIED PIILALDY
“I9DUED JO SSLI 9} 9SLdIdUT AeW YDTYM
(S,JNHLL) SoueyiawoeyLi} apnour Aeur
ssaooxd uoryeurtopyod ay jo sypnpoid-£q
“I9JeM dU} JO JUSJUOD dIUESIO dY} U0
Surpuada(q -o1x03 st 31 9ours parmbaz st
QuLIONYP Jo Sur[puey [njore)) ‘paurejurewt
pue pajeIqr[ed A[[njared aq jsnu

sdwnd paay suriofyD "wayshs ayy ySnoxyp
Appomb 003 aaour Jou S0P 193eM 0S MOJJ
I9)eM O} YIIM POZIUOIYDUAS A[njared
9 }SNUW dSOP SULIOTYD dY} dI0JOIA ],

*}1 D9 UISIP 0} I9}eM UM S}

1or3U0d dyenbape aAeY JSNW SULIO[YD)

"SISNIIA ‘eIPIeID) ‘eLId)oeq
‘UoT)eN[T] UOIED PIJRATIOR YIIMm
PAUIQUIOd USYM SUTULIR) IO UOIT
[ePIO[[0D 10 [eLIa)dRq ‘(Uoneny

uoqred pajeande £q pamor|oy)
eLI)oR( SUIDNPaI-a1eyns Jo
sed apiyns ua30IpAy paA[osSIp
w1y 10po 338 uspo1 ‘uoneny
JuBWIPas £q PIMO[[O] UM
asoue3uew JO UOIT PAAJOSSI(]

“19)eM ) Ul asaueduewr

pue uoir jear) 03 Se [[oMm se
‘S)UeUTUIRIUOD [eIqOIdTW I9}0
pue eLI)OEq [[IY 0} I9jeM dU}
0jur Pa3d3fUr 10 PIJ ST SULIOTYD

UOTRULIOTYD
snonunuo))

‘dn-prng apess pue sajeydoard

adeuew 03 paudisap aq p[noys

wd)sAs ‘(esauedueur “uoIr “wnisaudew
wmpreo “3-9) sseuprey Y31y sey 1ayem J

“uoper I0po sed sueyow
‘sed apyyns uaSoIpAy parjossi]

"S[e03 JUswI}eaI) JUSIDFIP

10§ paulIsap a1e JNnq “IL[IWIS
K194 are sowrawos yuswdinba
uorjeIe-3(] PUt U0 RIDY

“I9)eM d) WOH SIse3 PIA[OSSIP

9AOWDI 0] IajeM UM IT1e XTI\

uoneIdy-a(]

“wa)ss ayy Sop

Aewr PIYM erIjdeq SUIurejuod wyem
10§ POPUSWILLIODDI JOU ST UOTJRIDY
‘paxmbaz st uoneIse SUIMO[0]

“uopei ‘1opo sed
sueyiaw ‘sed apyms uadorpAy
paafossip woaij 10po 383

uap01 dnpar dpy Aew ‘uonen[y

JUSWIIPaAS Aq PIMO[[O] USYM

“I9JeM 3y} JO
INO PAIY 3¢ U} Ued YOIYMm
SPI[OS WiI0§ 0} Way Jursned
‘asaueduew pue uoII se

UONS SJUBUTWRIUOD SIZIPIXO
ST, Tojerde ue Aq 193em

19315 9y jo Surysemdpeq ren3ay dsauruew I0 UOIT PIAJOSSI(] Ay ojur paonpoxyur st ud3AxQ uoneIdy
*9)Sk) pue[q 10 Je[j € dAry Aew 19jem
PAIINSI( “ITe dY} 0} SJUBUTWEIUOD IS}
3SBaTaI 0} JUSA SES B dARY S)IUN SWOG
“paAoOwaI Suraq JO PeajSur I9jeMm pajear)
)M 9SUSPUO0D pUe I9Jem ) YIm
azrrodea ued ‘SjusAfos pue sapronsad “eLI9)OR( OTUSSIE ‘a1aydsoue ay) 0jur Jjo
JWOS Se yons ‘Iajem uey) 1omof juiod ‘spejowr AAaeay Jajo pue 1addod [10q 10 Jaqureyd Juneay sy ut
SuI[I0q © YIIM SjURUTWRIUOD) “IS[[HSIP ‘peay ‘e)eI)Iu DpLION[J JUdA UTRUISI PIAOWISI SJURUTUIRIUOD)
3} w1y parowaI Af[edrporiad aq jsnw se3 yym paddmbo A11adord j1 “I9JeM PajeaI) St pajda[[od
UOTJR[[IISI(] :JUSUI)eaI], juawrpas pue dnpmg aeog ‘yuesyrudis sapronsad ‘SPI[OS PIAJOSSIP [e30) 3¢ 0} PASUBPUOD UAY) ST PTYM
1ayep) SUD[ULI $6FT-C0D 3¢ ued UoTe[[ISIp 10§ §)s0d ASroug | Y31y Jusiuod jes Y31y JuswIpag urea)s 93eald 0} Pajeay ST J9jep uoneusI(q
U0 PULIOSUT 4oYLin] 40 SONSST 2OUVUIJUIDIA] PUD U01IVIIA () saaoway 1 IYM SYAOM I MOE POYIIIN JUdUIVILT

(PINUIIU0D) SPOYIIA] JUSUIEIAI], 13Jepy SuDjuLI( Jo Areurung I d[qeL



"SSOUDAI}IRJJO UTRJUTEW O} I9PIO
ur siseq 1e[n3al e Uo dUOp 3 SN
Surnysemspoeq 10 juswade[dar a8prired
191 Jo ad4) ayy uo Surpuadag

*S9SNIIA
‘erprero) ‘wmrpriodsoydAin

“UOT)eI[IJOIOIW pue
Uonen[lJ BN “‘UOHen[joueu
axe 3sa31e[ 03 }saq[ewWs

WOIJ SIZIS 910 ] 191 Y} Ul
sazod ayy jo azrs ayy uodn
spuadap paroura1 SaPIIR]
“19)[1 a3 uo padden

are saponred papuadsns 193y
e y3noy sassed 1a1em sy

uorjer}j oueu
pue ‘oorur “exyn

"AT3S00 ST

yuswdmba uoreuoz() INdd0 ued IVjEM
JO UOTJEUTUIEJUO0DI OS 309559 ([enpIsa)
Sumse[ e aarY J0U SE0P UOHRUOZ()
'se 21x0} e SI 9u0zo Sse parmbar

st 3urrojruowr [nyare)) ‘parmbai
Apyuanbaiy st are Surpunoxms jo
uonedyTprwnya(J ‘Ajradoid Sunerado
ST W9)SAS 9 JT SUNUIANSP 0} Aem
ATuo ayj st s1yj se ‘paurrojrad sysay
[er1o30eq 10 paseydind aq Isnu 103em

“UO e[ JUSWIPIS
UM PIUIqUIOD Uym
9saue3ueu 10 UOIL PIAOSSIP
‘sasniia ‘wnipriodsoyd£in

‘TeAOwax

12y yrurad 03 assueSuew
pue uoir se yons spunodurod
sazrprxo pue suadoyyed
[EIqOIOIW J}0 pue

eLI9)oRq SA01ISaP UOLeU0ZQ
“I9)eM S} YJIM PIXIW pue
paonpoid st ‘ua84xo aind jo
ULIOJ [EDTWAYD € ‘QU0ZO dIoyM

pa3eaI) UI 9U0ZO 10§ $)59) Jeyy yuswdmby ‘erpaIero) ‘errepeyg WIDISAS © SI9JUD Ioyep uoneU0Z()
"POjRUTWRIUOII 3] UBD
Wo)SAS 9} S9ALI] JeUj} Iojem OS 109J50
[ENPISAI € dABY JOU S90P UOHEIPEI AN
‘OS[V "WIRISAS AN a3 Surrsjus 03 rorxd
Ay1p1gIn) 10§ pajeas) aq 03 pasu Aewr
I9)eA “SWSTUESZIO JU) JO SWOS oedl
jou Kewr I3 A 9} 13eM Apnop
10 “pIqINn} UJ ‘SSIUDATIOIDJS UIRJUIEW 0} “SJUBUTUIRIUOD [RIOIDIW
ueapd 3dey aq 3snw dure] 9y "paAOWSI ISYI0 pue eLIdjdeq Sy
Afreorporrad aq 3snur pue uraisAs yes 131y 3o101aR M sadonpoid
o) urynm swiafqoid asned Lewr durey reads e ‘woysAs uonerper
ypmoid sedfe pue dnpjimng juswipag "S9SNIIA ‘RIpIRID) ‘RLId)ORyg oy} ySnomyy sessed 19yem sy (AN) 319[01ABD N
uoyvmIOfu] 49Yyng 404 SINSST IUVUIJUIDIA PUD U01Iv42d () sacoway 11 IWYM SY4OM 1T MO POYIIN JUdWIVILL

(PINUIIU0D) SPOYIIA] JUIUIEIAI], 13Jep| SuDjuLI( Jo Areurung I d[qeL

10



Related Drinking Water Treatment Publications

G03-1488 Drinking Water Treatment: What You Need to Know When Selecting Water Treatment Equipment
G03-1489 Drinking Water Treatment: Activated Carbon Filtration

G03-1490 Drinking Water Treatment: Reverse Osmosis

G03-1491 Drinking Water Treatment: Water Softening (Ion Exchange)

G03-1492 Drinking Water Treatment: Sediment Filtration

G03-1493 Drinking Water Treatment: Distillation

G03-1494 Drinking Water Treatment: Emergency Procedures

G03-1496 Drinking Water Treatment: Continuous Chlorination

G95-1255 Shock Chlorination of Domestic Water Supplies

Related Drinking Water Contaminant Publications

G89-907 Testing for Drinking Water Quality

G90-989 Drinking Water: Bacteria

G96-1274 Drinking Water: Hard Water

G96-1275 Drinking Water: Sulfates and Hydrogen Sulfide
G96-1279 Drinking Water: Nitrate-Nitrogen

G96-1280 Drinking Water: Iron and Manganese

G96-1282 Drinking Water: Man-made Chemicals

G97-1333 Drinking Water: Lead

G98-1360 Drinking Water: Copper

G98-1376 Drinking Water: Fluoride

G98-1369 Drinking Water: Nitrate and Methemoglobinemia
G02-1448 Drinking Water: Bottled or Tap?

G03-1499 Drinking Water: Storing an Emergency Supply
NF02-505 Drinking Water: Chloramines Water Disinfection in Omaha Metropolitan Utilities District

Technical Review provided by: Joe Harrison, Technical Director, Water Quality Association; Shirley Niemeyer,
Cooperation Extension; Tom Schuerman, Nebraska Department of HHS Regulation and Licensure; Mike Wentink,
Nebraska Department of HHS Regulation and Licensure; Darrel Siekman, Cooperative Extension; John Wilson,
Cooperative Extension.

Views expressed in this publication are those of the authors and do not necessarily reflect the views of either
the technical reviewers or the agencies they represent.
Portions of “Table I: A Summary of Drinking Water Quality Problems and Solutions” were adapted from:

“Matching Drinking Water Quality Problems to Treatment Methods,” University of Nevada-Reno, Cooperative
Extension, 2000

Further References
Wagenet, L, K. Mancl, and M. Sailus, 1995. “Home Water Treatment,” Northeast Regional Agricultural Engineering
Service, Cooperative Extension, Ithaca, N.Y.
“Understanding the New Consumer Confidence Report,” www.awwa.org/Advocacy/bluethumb98/consumer.cfm

“Drinking Water Standards,” www.epa.gov /safewater/mcl.html

“Safe Drinking Water: Testing & Treating Home Drinking Water,” University of Illinois at Urbana-Champaign, College
of Agriculture, Cooperative Extension Service

“Testing for Drinking Water Quality,” NebGuide G89-907 Cooperative Extension, Institute of Agriculture and Natural
Resources, University of Nebraska-Lincoln
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