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R e p r e s e n t a t iv e  K e v in  M e y e r
H O U S E  D IS T R IC T  3 0

SPONSOR STATEMENT

HB 360

"An A c t  rela ting to  the  regula tion  o f  pub lic  a cco m m o d a tio n  w ater su p p ly
s y s te m s ."

House Bill 360 directs the Department of Environmental Conservation to regulate 
small public water systems to ensure that the public's water supply is safe and 
clean.

Approximately 100,000 Alaskans get their water from small public water systems. 
These public water systems are too small to be regulated by EPA but are bigger 
than a private well. Approximately 3,000 of these small public water systems 
serve public facilities like day care or residential care facilities and office 
buildings.

According to the Center for Disease Control (CDC), the number of water borne 
outbreaks related to wator sources not covered under the National Safe Drinking 
Water Act has increased 50% since 1993. The increase is attributed to rapid 
community growth, on-site waste disposal systems and faulty well design.
A national study of 5,000 small water systems showed 42% contaminated with 
fecal colifrom. Drinking Water can be contaminated with a variety of things that 
potentially are fatal including fecal coliforms, nitrates, E. Coli and 
Cryptosporidium.

While Alaskans may assume that the water they drink is safe and sanitary, the 
water used in many restaurants, day care facilities and other public places is 
often untested and could be contaminated. By monitoring and establishing 
standards for small public water systems the Department of Environmental 
Conservation will be able to respond to complaints from the public, ensure 
drinking water is safe and be prepared to respond to an emergency.

Email: Representative Kcvin_Mcycr<gjlcgis,state.ak.us •  T o ll Free: (8 6 6 ) •165-1945 
Session: Stute Capitol, Juneau, Alaska 998011182  •  Phone: (907 ) 465-4945 Fax: (9 0 7 ) 465-9476 

In te rim : 716 W. 4th Avc., Anchorage, Alasku 99501-2133 • Phone: (9 0 7 ) 269-0199 Fax: (.407) 269-0197



R e p r e s e n t a t i v e  K e v i n  M e y e r

H O U S E  D I S T R I C T  3 0

MEMORANDUM

January 16, 2006 

Representative Kevin Meyer 

Mike Pawlowski

Sectional Analysis for HB 360
(Version No. 24 -  LS146S\A)

As a preliminary matter, note that a sectional summary of a bill should not be considered 
an authoritative interpretation of the bill and the bill itself is the best statement o f its 
contents. If you would like an interpretation of the bill as it may apply to a particular set 
o f circumstances, please advise.

Section I. Adds a new section requiring the Department of Environmental Conservation 
to adopt regulations establishing minimum drinking water standards and standards for the 
construction, improvement, and maintenance of water supply systems serving a place of 
public accommodation. Defines “public accommodation” and “water supply system.”

Section 2. Requires plans be submitted to the Department of Environmental 
Conservation prior to the construction, extension, installation or operation of a water 
supply system as defined in section 1.

Sectional
Em ail: Kcpresentative_Kevin_Meycr@ legis.slale.ak.us •  T o ll F ree: (8 6 6 ) 465-4945 

Session : State Capitol, Juneau, A laska 99801-1182 • Phone: (9 07 ) 465-4945 Fax: (9 0 7 ) 465-2476 
In te rim : 716 W. 4th Ave., Anchorage, Alaska 99501-2133 • Phone: (9 0 7 ) 269-0199 Fax: (9 07 ) 269-0197

DATE:

TO:

FROM:

RE:

mailto:Kcpresentative_Kevin_Meycr@legis.slale.ak.us


FISCAL NOTE

Revision Date/Time (Note if correction): Dept. Affected : Dept of Enviruimentai Conservation
Title Regulation of public accomodations water__________ RDU Environmental Health___________
______________ supply systems_________________________________ Component Drinking Water_________________
Sponsor Representative Kevin Meyer_________________________________________________________________
Requester House Resources Committeo_____________________Component No.__________2066______

STATE OF ALASKA Fiscal Note N u m b e r : ___________________

2 0 0 6  LEGISLATIVE SESSION Bill Version: H B  3 60
() Publish D a t e : ________________

E x o e n c itu r e s /R e v e n u e s___________________________ (Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below.______________________
OPERATING EXPENDITURES FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY2S12

Personal Services 379.7 428.9 428.9 4289 428.9 428.9
Travel 17.0 17.0 17.0 17.0 17.0 17.0
Contractual 95.9 45.9 45.9 45.9 45.9 45.9
Supplies 8.0 5.0 5.0 5.0 5.0 5.0
Equipment 34.5 1.0 1.0 1.0 1.0 1.0
Land & Structures 0.0 0.0 0.0 0.0 0.0 0.0
Giants & Claims 0.0 0.0 0.0 0.0 0.0 0.0
Miscellaneous 0.0 G.O 0.0 0.0 0.0 0.0

TOTAL OPERATING 535.1 497.8 437.8 497.8 497.8 497.8

ICAPITAL EXPENDITURES | ! I l l

CHANGE IN REVENUES ( ) 0.0 C.O 0.0 | 0.0 0.0 0.0 |

FUND SOURCE (Thousands of Dc'lars)
1002 Federal Receipts 0.0 0.0 0.0 0.0 0.0 0.0
1003 GF Match 0.0 0 0 0.0 0.0 0.0 0.0
1004 GF 485.1 447.8 447.8 447.8 447.8 447.8
1005 GF/Program Receipts 0.0 C.O 0.0 0.0 0 0 0.0
1037 GF/Mental Health 0.0 0.0 0.0 0.0 CO 0.0
Other (1007 'nteragency) 50.0 50.0 50.0 50.0 50.n 50.0

TOTAL 535.1 497.8 497.8 497.8 497.8 497.8

Estimate o f any curren t year (FY2006) cost: 0.0_______________________________ ________
Mark th is  box (X) If fund ing fo r th is b ill Is included In the Governor's FY 2007 budget p roposal: I \

POSITIONS
Full-time 5 5 5 5 5 5
Part-time 0 0 0 0 n 0
Temporary 0 1 1 1 I 1

ANALYSIS: (Attach a separate page if necessary)
This legislation would require the DEC Drinking Water program to regulate Dublic accommodations drinking 
water systems that serve 24 people or less for at least 60 days of the year. It e- iludes private homes and 
duplexes. The water systems that would qualify are not federally regulated and are classified by the state as 
"Class C" public water systems. The legislature, through the budget process, recently directed the 
department to eliminate services to Class C public water systems This legislation would restore DEC’S 
responsibility for a portion of the Class C systems in the state. There is no definitive inventory or data source 
for the total number of systems that could ire regulated under this legislation but based on information from 
other agencies (DHSS, DEED, DEC Food Safety) on public accommodations, there is an estimated 3,000 
systems that wouk’ be regulated.
(Continued on page 2)

Prepared by: Kristin Ryan, Director___________    Phone (907) 269-7644
Division Environmental Health Date/Time 2/4/06 11:00 Aivl

Approved by: Kurt Fredriksson___________________________________________________ Date 2/4/2006
Agency Department of Environmenta1 Conservation_____________________

(Revised 8(7/2005 OMB) Page 1 o f 2



FISCAL i'fOTE

ANALYSIS CONTINUATION

(Continued from page 1'

Regulations will ba promulgated that will require Class C systems to conduct annual tests for fecal coliform 
bacteria and nitrates with results sent to DEC. If the system nas a surface water source, filtration and/or 
disinfection .vill be required. The legislation requires systems to submit plans to DEC for review and approval 
for construction, extensions, installations and operation.

- Personal Services - Funds are for 5  permanent FT oositions and one non-permanent seasonal College 
Intern. The full time positions will develop regulations, implement the regulations, perform compliance 
monitoring, provide technical assistance, conduct plan reviews and enforcement. Funds are included in the 
second year and beyond for a seasonal College Intern that will be employed to assist the engineer's plan 
review process. This position will be used to support the program during seasonal peaks and to enhance 
recruitment of engineering positions for th9 Drinking Water program.

- Travel - Suppor1 travel for inspections and complaint investigations.

- Contractual - RSA to Dept, of Law for legal assistance with regulations development, professional 
services contracts to develop registration and compliance monitorir g database, public notices, and position 
support costs in the first year. Thereafter, contractual funding is for position support costs.

- Supplies - Additional supplies are needed in the first year of start up and there ifter standard office 
supplies.

- Equipment - One time costs for office furniture and computers for all new permanent staff thereafter 
ongoing office equipment and computer replacement costs and inspection equipment costs (such as 
personal safety gear, field equipment, cameras).

- Other Fui.d Source - Interagency authority is included (or an RSA with DHSS. A small subset of Class C 
systems; facilities that provide child care snd/or assisted living, are currently provided limited services by 
DEC through an RSA from DHSS that began in FY2006 as an ur.budgeted RSA. This RSA funding is 
expected to continue •■’ nd is therefore included in this fiscal note

STATE OF ALASKA BILL NO. H B 3 6 0________________

200ft LEGISLATIVE SESSION

Page 2 o f 2



HB 360 Fiscal Note Detail

Regulation of Class C (public accomodation) water systems

Expenditures
Personal Services
New PCNs

EPS IV 
EE I 

EEA II 
EPS II 

EPT
College Intern IV 

Total PS

Travel

Contractual
DB/IT 

DOL RSA 
Position support 

Sub-total

Supplies

Equipment
PC/Wk Stn 

Other 
Sub-total

Total Operating

Fund Sources
1002 Fed 

1003 GFM 
' 00-. GF 

1005 GF/PR 
1007 IA

Total Fund Sources

FY2007 FY2008 FY2009

86.4 86.4 86.4
91.6 91.6 91.6
76.6 76.6 76.6
68.0 68.0 68.0
57.1 57.1 57.1

M 49.2 49.2
379.7 428.9 428.9

17.0 17.0 17.0

30.0 0.0 0.0
20.0 0.0 0.0
45.9 45.9 45.9
95.9 45.9 45.9

8.0 5.0 5.0

34.5 0.0 0.0
0.0 10 10

34.5 1.C 1.0

535.1 497.8 497.8

0.0 0.0 0.0
0.0 0.0 0.0

485.1 447.8 447.8
0.0 0.0 0.0

50.0 50.0 50.0

535.1 497.8 497.8

FY2010 FY2011 FY2012

86.4 86.4 86.4
91.6 91.6 91.6
76.6 76.6 76.6
63 0 68.0 68.0
57.1 57.1 57.1
49.2 49.2 49.2

4,?8.9 428.9 428.9

17.0 17.0 17.0

0.0 0.0 0.0
0.0 0.0 0.0

45.9 45.9 45.9
45.9 45.9 45.9

5.0 5.0 5.0

0.0 0.0 0.0
1.0 I.O 1.0
1.0 1.0 1.0

497.8 497.8 497.8

0.0 0.0 0.0
0.0 0.0 0.0

447.8 447.8 447.8
0.0 0.0 0.0

50.0 50.0 50.0

497.8 497.8 497.8

2/1/2006 G:\Allshare\Legislat\06 HOUSE\HB 360 FN Detail 020306



A p p e n d ix  D  
G lo s s a ry
Cryptosporidi uni

A protozoan associated with the 
disease cryptosporidi os is in 
humans. The disease can be 
transm itted through ingestion of 
drinking water, person-to-pe.son 
contact, or other exposure routes. 
Cryptosporidiosis may cause acute 
diarrhea, abdom inal pain, vom it­
ing. and fever that last 1-2 weeks 
in healthy adults, but may be 
chronic or fatal in im m uno­
com prom ised people.

E xposure

Contact between a person and a 
chem ical. Exposures are calcu­
lated as the amount of chemical 
available for absorption by a 
person.

Giardia lamblia

A protozoan, which can survive in 
water for 1 to 3 months, associated 
with the disease giardiasis. Inges­
tion o f this protozoan in contam i­
nated drinking water, exposure 
from person-to-person contact, 
and other exposure routes may 
cause giardiasis. The sym ptom s o f 
this gastrointestinal disease may 
persist for weeks or months and 
include diarrhea, fatigue, and 
cramps,

M axim um  C ontam inant 
Level (M C L)

M aximum perm issible level o f  a 
contam inant in water which is 
delivered to my user o f  a public 
water system .

N itrates

Inorganic com pounds that can 
enter water supplies from fertilizer 
runoff and sanitary w astew ater 
discharges. Nitrates in drinking 
water are associated with m eth­
em oglobinem ia, or blue baby 
syndrom e, which results from 
interferences in the b lood’s ability 
to carry oxygen.

O rgan ics

Chem ical molecules that contain 
carbon and other elem ents such as 
hydrogen. Organic contam inants 
o f concern to drinking water 
include chlorohvdrocarbons, 
pesticides, and others.

Per cupilu

Per person; generally used in 
expressions o f water use, gallons 
per capita per day (gped).

Point-of-U se W ater 
T reatm ent

Refers to devices used tn the home 
or office on a specific tap to 
provide additional drinking water 
treatment.

Point-of-E ntry  W ater 
T reatm ent

Refers to devices used in the home 
where water pipes enter to provide 
additional treatment o f drinking 
water used throughout die home.

R adionuclides

Elem ents that undergo a process 
o f  natural decay. As radionuclides

decay, they emit radiation in the 
form o f alpha or beta particles and 
gam m a photons. Radiation can 
cause adverse health effects, such 
as cancer, so limits are placed on 
radionuclide concentrations in 
drinking water.

Risk

The potential for harm  to people 
exposed to chem icals. In order for 
there to be risk, there m ust be 
hazard and there must be expo­
sure.

T reatm ent T echnique

A specific treatm ent method 
required by EPA to be used to 
control the level of a contam inant 
in drinking water. In specific cases 
where EPA has determ ined it is 
not technically or econom ically 
feasible to establish an M CL, EPA 
can instead specify a treatm ent 
technique.

Total C olifo rm

Bacteria that are used as indicptors 
o f fecal contam inants in drinking 
water.

Toxicity

The property o f a chem ical to 
h a m  people who com e into 
contact with it.

Volatile O rgan ics

Chem icals that, as liquid, evapo­
rate into the air.

Defin itions



Append ix  A: National Prim ary D rink ing Water Standards

Contamlntnls
MCLQ 
(mq/L)

MCL
(mgfl.)

Potential Health Effect* from
Ingestion of Water Sources of Contaminant in Drinking Watar

Fluonde 40 40 Skeletal «vxJ dental fluorosi* Natural deposits, lertr./er. alumnum industries, water addNtve

Volatile Opanic*

Benzene zero 0005 Cancer Some foods, gas. drug* pesbcfcfc* pamt. ptastc ofusfnas

Carbon TetrachtofKV zero 0005 Cancer Sofvents and too* degradation products

p-D»:htoruoer\zene 0075 0 075 Cancer Room and water deodorant*. and 'mothbalh*

1.2-Ochtoroethane zero 0005 Cancer Loaded gasoime lumrgants, paints

1. t •Dc.mloroethytene 0 007 0 007 Cancer Plastics dye*, perfumes, punts

T ncWO".>*fhyUw* zero 0 005 Cancer Textiles, adhesive* and metal degree****

1.1.1 T'H.»vorn<Khan# 0? 02 L/ver. Nervous system effect* Adhesives, aerosols, foibles pamt*. inks metal degieaser*

Vmyi ChlonOtf zero 0 002 Canr*» May leacn from PvC wpe formed by sorvenl weak down

1 Conform and Surface Water Treatment

GtArtia Lrvn/ykt row TT Gastroenteric o<vmsc Human and animal focal waste

Lthjonefki Hi A TT Legionnaire s disnaso tndignnous to natural waters Ci»n grow m water heating systems

Standard Plate Count H'A TT mdcates water quakfy, effectiveness of 
treatment

Total CoMurm * /<yo irvkates gasiroentenc pathogens Human and arvm»i Inral wn»te

Tuit*d»tv * N/A TT Interferes with iksmfectmn filtration Sod runoff

Viruses zero TT Gaalmentenc •kse.ise Human and ,in.mai focal waste

Inorganic*

Antimony /cm 0006 Cancer Fire marpanta. cammicv oioclrnrNeJ, iirrworks soldnr

Asbestos i • fCumi 7MFI 7MFL Cancer Natural deposits. asbestos Comonl n water systems

Banum * 2 2 Circulatory system effects Naiurw deposits p̂ menb. epoxy soaiam*. spent oooi

Beryllium 0004 0004 Bone (ung damage Elactncal. aerospace defense industries

Cadm<um * 0005 0 00b Kidney effects Gafvarvzed pet- corrosion. natural deposits. batten**, paints

Chromium ’ (total) 0 1 01 Liver, kidney. ur. u la lory 'Hordern Natural do posits, mming, efu.tropiabng. pigments

Cyanide 02 02 TtiyrOKI. nervous system damage Efocuoprarirvj. sfcei, plistca mmng, lerbk/ef

Mercury * (mo«game» 0 002 0002 Kidney nervous system disordm Crop runoff. natuiai deposit* battnnes. elect'tcai switches

Nitrate * 10 10 Methemoglobukncmta Ammai waste lmtik/t*r natural rvpovts septic tanka v'wagn

Nilntii 1 1 MethemogfObubnemio Same as nitrate, rapidly converted to nitrato

SeJomum • oor» 005 Live damage Natural deposits. mining smarting coakotf COmtxrlUOh

Thatkum 0 0005 0 002 Kidney fiver, bram. mtestmaf Electronics. drugs. aMoyv glass

Organic*

A •ytamide zero TT Cancer, nervous system effects Pofymeis used »n sewage'wastewater treatment

Arbpatu. «k <2 elhylhnaylu 04 04 Decreased txxly weight Synthetic ruboci. lood packaging. rnsmetM**

Alaunfcx zero 0002 Cancel Runoff fiwn find node nn com soybean*. other crops

Atra/me 0003 0 003 Mammary gland tumors Runoff fiom use as hertvc*oe on corn and non-cropland

Cart>ofu'rtn 0 04 004 Nervous mprrvfu*̂ fv»* >ysi«n rtfffCh Stuf tumigani on corn an t itton. restricted m vxthj uroas

Cmordann • WO 0 002 Cancer Loachirg rrom soil boatmen! ly  tcim.ios

Cmoror>en/i»n«' 0 1 0 1 Nervous S/Stem and liver eftocts Waste sofvenl from mclnf b-jroasmg i>riy»?ssos

Daiapon 02 02 Uver and ĥ jney effect* HeitMtide on orchards, bean*, coffee, lawns, road*railways

Obromochkiropropanu ZOIO 00002 Cancer So4 fumigant on soybeans, cotton, pneappie. orchard1*

o-Dichlo'Uwn/fne 06 06 uver. kidney. Wood cei damage Pamts eng«ne waning cnmpijufHi!* dvos. chemical wastes

u6-1>Lic.Nofoethylone 0 07 0 07 Lrver, kidney, nervous, circulatory Waste industrial extraction soiv. its

Notes 'Contaminants with mienm standards wtvcn havn been ipvtsefl TT Special treatment techniques required 
MFL-mif.on fiber* per Mor *atftM man 5“-  posrtrvo dimples

Drinking Water Standards



Contaminants
MCLG
(mg/L)

MCL
(mg/L)

Potantlal Health Eftects 
from Inges'ion ot Water Sources of Contaminant In Drinking Wator

Organic* (continued)

u.vss-1 ̂ Dchioroethvtcne 01 QI Lw. U0n»y. ntwvous c»cualrx» Waste industrial extraction sotvents

uchtoromrtftane zero 0005 Cancer Pamt stripper meu/ degrease#, pmpnaam extraction

' ? OcMoropropane zero 0 005 Lrver. *Mney effect* Carver Soil lurwgani wasr* industrial soivenn

OndNO 0 00* 0 007 Thyroid. reproductive organ damage Ruouff of herpcide Irom crop *"<1 norxmp appfceauen*

Oo>m zero 0 00000003 Cancer Chenvcai production by-product, impurity m he#txodes

Oouat 002 002 uver. kidney, eye effects Runoff of herbkrH on /and A nqual-: weeds

2.4-D * 007 007 Lrver and kidney damage Runoff from htfbtodB on wheat, com. rangelands, '.twr >

01 01 Uver h»dney gastnvntettmai Hoftaode on ctops. larki/oquatxc woods. rapKty degraded

E#. #i 0002 0002 Uvrr. kidney, heart dam.tgp Pcstode on msec*. '.went*. b*r«K resrncted s*v>» i960

Epv.nkyunydnn zero TT Cancer Water treaim«nt chemical*. wasto epoxy r*sm*. coatmg*

Ethyl be ru eon 0 7 07 Uver. kidney nervous system Gasof#n*. msectodes. che#mcal monuiariuiing wastes

Ethylene dtoromide zero 0 00005 Cano* Leaded gaaokna add*t/ves. teaching of so* fumigant

Gfyphoaate 07 07 uver. kidney damage He#0od# cn grasses, weeds, brush

Heptachlor M") 0 0004 Cancer Leaching of mvecocide lor termite*. very ew crops.

Hcptachiof npojudo to t0 0 0002 Cancet Biodegrndation oi '•ptacNor

Hexarrtorocwn/enc zero 0 001 C«»nca» Pasacate productirm wtk te hy p#r#tuct

He»»cniOfocytk)pentdtl«jnf 005 005 Kidney, stomach damage PeslCkJff production inferm n>aie

Lindane 00002 0 0002 uvei, knjney. n«rve. immune ciiruf InseUOdO on cattk* lumber gar.1«ns t Mine led ’&A3

MethoiytfVkX 004 004 rVuwtf.. iver. tudney. nerve efftcTS lnsectic*df for fruits, veg* ̂ pies alfalfa livestock, pets

Oxomyl (Vy<MI«N 02 02 Kidney damage insectcwe on at*** j , potatoes. tomatoes

PAH* ibcnroffljpvrme) /Old 0 0002 Carter Coal tar coatmga burning o#gan*c manor vok:anoe*. I DISK lutes

PC8» /(HD 0 0006 Cancr»r Cowant g*s from nfoctncai transformers. pteaticuofi

Pemaihforopnnnc* zero 0 001 Lrver and lulncy offnets and i Ahcor Wood p#osh#vdtives. norbcWe. cocAng towt»r wastes

Phthniate. (rt (2 ethymf»*yti) zero 0 005 Cdrvof PVC and other plastics

p»c»o# am 05 05 Kidney, liver damage Nertzode on hnjadfeai a no wporty pfants

Sfmaztne 0GO4 5 004 Carver HertMCKje on grass sod. some crops, aquatic .tlg«te

Styrene 0 1 01 Liver, nervous system damage Ptrtsto, rubber rosm, drug irviuslnt*s leachate from city larvtfMts

• irtracnkkccthvicrn** zero C 005 Cancer Improp*!# disposal of dry conning and Ofh?# solvents

Ti)fuen»# t « Lr/»K. kirtney nervous aicutatory Gasourn* adilitfvo manutaclunng am vXvont cporaiKms

Toxaphene zero 0003 Cancer tnsoctiode on cantc. cotton s*)v0eans .ytncntkw 1982

2.4.5- TP 005 0 06 Lrver «nd kidney damage #i.ub* .jn on crops, ngnt of-way gnd c«>u'sos. rancpNed i9ft.T

1 2.4*Tncnm.nP«n/*HV 007 0 07 uver. kidney damage HiHtvrjje production dye cgmfr

1.1.2-Trâ 4(«(jolf:(»nt- 0 003 0 005 Kidney, liver nervous system Sofvent w rubber other organ*, ptodudi. chermcal production wastes

Xylenes tlouti) 10 10 Livei kidney, nervous system By prodmT d  gasoNoe itfm#ng, pvjnts. inks. JHergonts

Lead and Copper

UMJ * zero TT. Kidneys, nervous system damog** Natural.ndu>thj! deposits. pf-zmL'mg. brass olioy faucets

Cdppt* 1.1 TT* GastiomteMirvU irritation Naturakirw3u*tr'iH (Iftf)OSils. wtxk! pros*jrv,ttiv*'v. (Vumrxng

Other Interim Standard*

Beta photon omineit /nr\) 4 mrrvrvyr Cancer Dacay of radionock-jes in natuial ano man made ih'posits

Alpha emitters zen> l5pO/L Cancer Decay of radwour'lidos n ratural deposits

Comlxned Radium 226/228 zero 5 gCt/l Bone canon# Natural deposits

A rvjnc* 005 0 05 Skm. nervous system toniofy rraturai deposits. S metiers, guss. eieciromcs wastes. Orchards

Total Trfutfome thanes zero 010 Career Dnnktng water crvonnabon by-products

i Notes ‘Contaminant* with ,numm standards which have been revised TT* Special treatrrw»nt it*hntqutt* required 
♦ ■-Action Levet 0 OlOmg/L • Action Levrt 1 Angl pCi p#coru»Hrt



University of Idaho
C o lle g e  o f A g ricu ltu re

Cooperative Extension System 
Agricultural Experiment Station

Q u a l i t y  W a t e r  

f o r  I d a h o  

C u r r e n t  

I n f o r m a t i o n  

S e r i e s  N o .  8 7 3

W a t e r  T e s t i n g

E r n e s t i n e  P o r t e r ,  R o y  T a y l o r  a n d  R o b e r t  L .  M a h l e r

S h o u ld  Y ou H av e  Y o u r  W a te r  T e s te d ?
W hether to have your water tested is a serious question that concerns your health and that of 
your family. Your water should be safe to drink and acceptable for all other household uses. 
Contaminated water can cause illness and perhaps even death. In addition, a variety of less 
serious problems such as bad taste, off-color, oc or and staining of clothes or fixtures are 
symptoms of water quality problems.

Even water that appears problem-free and crystal clear may not be safe or acceptable. Even so, 
not all people need to test their water. Testing for all possible contaminants is impractical and 
unnecessary'.

W h en  S h o u ld  Y ou  T e s t  Y o u r  W a te r?
W hether you have a public or private water supply, you should have your water tested if the 
following situations arise:

Idaho Water Testing 
Gu ide lines



Situation Test

Family members or house guests have 
recurrent incidents of gastrointestinal illness.

Test for coliform bacteria, nitrate and sulfate.

Household water plumbing contains lead 
pipes, fittings or solder joints.

Test for pH, corrosion index, lead, copper, 
cadmium and zinc.

1
You are buying a home and wish to assess the 
safety and quality of the existing water 
supply.

Test for coliform bacteria, nitrate, lead, iron, 
hardness, pH, sulfate, total dissolved solids 
(TDS), corrosion index and other parameters 
depending on proximity to potential sources 
of contamination.

You need a water softener to treat hard water.

i

Test for iron and manganese, which decrease 
the efficiency of cation exchange softeners, 
before purchase and installation.

You wish to monitor the efficiency and 
performance of home water treatment 
equipment.i

Test for the specific water problem being 
treated upon installation, at regular intervals 
after installation and if water quality 
changes.

W ater stains plumbing fixtures and laundry. Test for iron, manganese and copper.

Water has an objectionable taste or smell.
Test for hydrogen sulfide, pH, corrosion 
index, copper, lead, iron, zinc, sodium, 
chloride and TDS.

i
Water appears cloudy, frothy or colored. Test for color, turbidity and detergents.

Pipes or plumbing show signs o f corrosion.
Test for corrosion index, pH, lead, iron, 
manganese, copper and zinc.

W ater leaves scaly residues and soap scum 
and decreases the cleaning action of soaps and 
detergents.

Test for hardness.

W ater supply equipment (pump, chlonnators, 
etc.) wears rapidly.

Test for pH, corrosion index.



P u b l i c  v s .  P r iv a te  W a te r  S u p p l i e s
Many homeowners get water simply by turning on the faucet and making a monthly payment to 
a municipal or other local water system. They use public water supplies in which individual 
households are connected to the same water system. Public systems draw water from rivers, 
reservoirs, springs and groundwater wells.

In private systems, individuals or individual households provide their own systems. Most 
private drinking water comes from wells, sometimes from springs and ponds.

If your water comes from a public water system, your water is tested regularly for contaminants 
that are covered by federal and state standards. These contaminants include pathogens, 
radioactive elements and certain toxic chemicals. However, some public water supplies may 
have water quality problems caused by inadequate treatment facilities or distribution systems. 
Some rural water supply districts do not have enough money to hire trained specialists or to 
comply immediately with expanding government requirements. In addition, corrosive water or 
deteriorating household pipes may add contaminants to drinking water after it enters the house.

If your drinking water comes from your own well, you alone are responsible for ensuring its 
safety. Routine testing for a few of the most common contaminants is highly recommended.
Even if your water supply currently is pure and safe, regular testing can be valuable because it 
establishes a record of water quality. This record can be helpful in solving any future problems 
and in establishing or assessirg damages to your water supply.

T e s t in g  P r iv a te  W a te r  S u p p l i e s
Routine Tests -- The following testing frequencies are guidelines. Test more often if you 
suspect a problem with the quality of your water supply.

• Once each year, test for coliform bacteria, nitrate, pH and total di ’ralved solids (TDS). 
The best times to test for these contaminants are during spring or siii,imer following a 
rainy period. These tests also should be conducted after repairing or replacing an old 
well or pipes and after installing a new pump.

• Every 3 years, tesi for sulfate, chloride, iron, manganese, lead, hardness and corrosion 
index.

• If a new baby is expected in the household, it is a good idea to test for nitrate in the 
early months of pregnancy, before bringing the infant home and again during the first 6 
months o f the baby's life.

Special Situations — Where you live, and what is next to where you live, can sometimes affect 
the quality of your water. If someone in your family becomes ill or if the taste, odor or color of 
your water changes, your water supply may be contaminated.



S i t u a t i o n Test

Your well is in an area of imensive 
agricultural use.

Test for pesticides commonly used in the area, 
coliform bacteria, nitrate, pH and TDS.

You live near a mining operation.
Test for iron, lead, arsenic, manganese, 
aluminum, pH and corrosion index.

Your weil is near a gas drilling operation.
Test for chloride, sodium, barium and 
strontium.

Your water smells of gasoline or fuel oil and 
your well is located near an operating or 
abandoned gas station or near buried fuel 
storage tanks.

Test for i-el components or volatile organic 
compounds (VOC).

Your well is near a road salt storage site or a 
heavily salted road way and the water tastes 
salty or corrosion appears on pipes.

Test for chloride, TDS and sodium.

C o l le c t in g  T e s t  S a m p le s
Most testing laboratories or services provide their own sample containers. Use the containers 
and carefully follow the laboratory's instructions for collecting, preserving and handling water 
samples. Samples for coliform bacteria testing must be collected in sterile containers under 
sterile conditions. Some collection procedures call for water to run from an inside tap for 
several minutes before you fill the sample containers. Other instructions ask you to collect 
samples in the morning, after water has been confined in the pipes overnight. Samples should 
arrive at a laboratory within 24 hours of collection.

Laboratories may sometimes send a trained technician to collect the sample or to analyze the 
sample in your home. Ask if this service is available. You may obtain better samples and 
therefore more reliable test results.

Record all your water test results as a reference for future testing. Even slight changes in 
contaminant concentrations are good indicators of new water problems. By comparing recent 
test results with past results, you may discover you need a change in treatment or that a 
treatment device is working poorly.



T e s t i n g  S e r v i c e s

•  Public water supply systems are tested regularly for primary contaminants, monitored 
for levels o f sodium and certain unregulated chemical contaminants and examined for 
corrosion in the water distribution system, i hey will provide water quality reports upo 
request.

•  Private testing laboratories are listed in the yellow pages of the telephone book. Make 
sure they are certified by your state health department.

•  County and state health laboratories, departments o f health and local hospital 
laboratories often provide water testing services.

•  Water treatment companies and plumbing supply stores may offer certain free tests in 
your home.

•  Local engineering firms may test water for certain contaminants.
•  The University o f Idaho offers water testing services.
•  Be wary o f companies offering "free home water testing." Some of them may be 

interested only in selling you a water treatment device, whether or not you need it.

Contact the Extension agent in your county for information about water testing in your area.

The Authors — Ernestine Porter is Extension textiles and clothing specialist, Roy Taylor is 
Extension agricultural engineer and Robert L. Mahler is soil scientist and Extension water 
quality coordinator, all in the University of Idaho College of Agriculture, Moscow.
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and the University of Maryland.
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D r i n k i n g  W a t e r  S t a n d a r d s  

&  H e a l t h  E f f e c t s

s \fe  Dr in k in g  W \ter  a c t  • Ce lebr atin g  25 m : \ ks • pro tect  o i k H ealth  from  So u r c e t o Ta p

Drinking water standards are set by the U.S. 
Environmental Protection Agency (USEPA) to 
control the level of contaminants in the nation's 
drinking water. The S-Me Drinking W ater Act 
(SDWA) requires USEPA to set these standards, 
which public water systems in the U.S. are 
required to meet. USEPA has set standards tor 
90 chemical, m icrobiological, radiological, and 
physical contaminants in drinking water. Seven 
of these are new standards which w ill be enforce­
able January 1, 2002. USEPA and others are 
currently conducting research and collecting 
information to determine w'hich currently unregu­
lated contaminants pose the greatest public health 
risk and w ill therefore be regulated in the future.

USEPA also sets Secondary D rinking Water 
Regulations, which are non-enforceable guide­
lines for contaminants that may cause cosmetic 
effects (such as skin and tooth discoloration) or 
aesthetic effects (such as taste or odor). Water 
systems are not required by USEPA to adopt 
these secondary standards, but states may choose 
to adopt and enforce them.

Public Water Systems Must Meet 
National Drinking Water Standards
Drinking water standards apply to public water 
systems, which provide water to at least 15 
connections or 25 persons at least 60 days out of 
the year (most cities and towns, schools, busi­
nesses, campgrounds, and shopping malls are 
served by public water systems).

Private Wells
The 10 percent of Americans whose water 
comes from private wells (individual wells 
serving fewer than 25 persons) are not required 
to be protected by these federal standards.
People w ith  private wells are responsible for 
making sure that their own drinking water is 
safe. Some states do set standards for private 
wells, so well owners should check their slate

requirements. USEPA recommends testing your 
water once per year to see if it meets federal and 
stare standards. Call the Safe Drinking Water 
H otline at 1-800-426-4791 or see the Safewater 
home page at wwwA-pa.gov/safevvat'jr/faq/ 
sco.htmI to lind out how to get a list of certified 
testing labs in youi state.

Bottled Water
Bottled water is regulated by the U.S. Food and 
Drug Adm inistration as a food product, and is 
required to meet standards equivalent to those 
USEPA sets for tap water. For information on 
bottled water regulations, call the FDA at 1-800- 
463-6332.

Steps in Drinking Water Standard Setting:

USEPA uses the fo llow ing steps to set enforce­
able, health-based drinking water standards.

I Determine whether a contaminant should be 
regulated based on peer-reviewed science,
including data on: how often the contaminant 
occurs in the environment; how humans are 
exposed to it; the health effects of exposure, 
(particularly to vulnerable subpopulations); 
how' easily the contaminant can be detected 
in drinking water; whether technology exists 
to remove it from drinking water; and the 
live ly impact of regulation on water systems, 
public health, and the economy.

2. Set a Maximum Contaminant Level Goal 
(MCLG) (the level o f a contam inant in d rink­
ing water below w hich there is no known or 
expected health risk. MCLGs a llow  for a 
margin of safety). These goals take into 
account the risks of exposure for certain 
sensitive populations, such as infants, the 
elderly, and person?, w ith  compromised 
immune systems. The e goals are not enforce­
able levels because they do not take available 
technology into consideration, and therefore 
are sometimes set it levels which public 
water systems cannot meet.

Standards v. Health Effects



3. P ro p o s e  an  e n fo rc e a b le  s ta n d a rd  in th e  fo rm  o f a 
M ax im u m  C o n tam in an t Level (MCL) (tne maximum 
am ount o f a contaminant a llowed in water de liv ­
ered to  a user o f any public water system) o r a 
T re a tm e n t T ech n iq u e  (TT) (required procedure or 
level o f technological performance set when there 
is no reliable method to measure a contaminant at 
very lo w  levels). MCLs are set as close to MCLCs 
as feasible, considering available fochnology and 
cost. Examples o f rules requiring treatment tech­
niques are the Surface Water Treatment Rule 
(requires disinfection and filtration) and the Lead 
and Copper Rule (requires optim ized corrosion 
contro l). Water samples that contain lead or copper 
exceeding the a c tio n  level trigger additional 
’ reatment or o ther requirements that a water 
system mu^t fo llow . Required testing (monitoringi 
schedules are part o f the enforceable standard.

A fter determ ining a proposed MCL or TT that is as 
close to the MCLG as possible based on affordable 
technology, USEPA must complete an econom ic 
analysis to determine whether the benefits of that 
standard justify the costs. If not, USEPA may adjust 
the MCL for a particular class or group of systems to 
a level that “ maximizes health risk reduction 
benefits at a cost that is justified by the benefits." 
USEPA may not adjust the MCL if the benefits 
lustify the costs to large systems and small systems 
that are un like ly to receive variances.

4. USEPA se ts  an  e n fo rc e a b le  MCL o r  TT. After 
considering comments on the proposed standard 
and other relevant information, USEPA makes final 
an enforceable M aximum Contaminant Level or 
Treatment Technique, includ ing required testing 
and reporting schedules.

5. states are authorized to grant v arian ces from 
standards for systems serv ing up to i,300 people it 
the systems cannot afford to com ply w ith a rule 
(through treatment, an alternative source o f water, 
or other restructuring) and the systems install EPA- 
approved variance technology. States can grant

variances to systems serving 3,301 - 10 ,000  people 
w ith  USEPA approval. SDWA does not a llow  
small systems to have variances for m icrobia l 
contaminants. Under certain circumstances 
e x e m p tio n s  from standards may be granted to 
a llow  extra time to seek other compliance options 
or financial assistance. After the exemption period 
expires, the public water system must be in com p li­
ance. The terms of variances and exemptions must 
ensure no unreasonable risk to public health.

Determining Whether Standards Are Needed 
for Other Contaminants -  the Contaminant 
Candidate List
The 1996 Amendments to SDWA require USEPA to 
establish every 5 years a list ot contaminants w hich are 
known oi anticipated to occur in public water systems, 
and may require future regulations under SDWA. In 
establishing this contaminant candidate list USEPA has 
divided the contaminants among those which are 
priorities tor additional research, those which need 
additional occurrence data, and those that are p rio ri­
ties fo r consideration in rulemaking. The list was 
developed w ith  significant input from the scientific 
community and other interested parties. The next 
steps for USEPA are to determine which contaminants 
to address first in all categories, and to outline plans of 
action for making regulatory decisions for five or more 
contaminants by the year 2001.

In order to support this decision-making, USEPA has 
also established a National Contaminant Occurrence 
Database (NCOD). which stores data on the occur­
rence of both regulated and unregulated contaminants. 
USEPA is also required to list and develop regulations 
for m onitoring certain unregulated contaminants. This 
m onitoring data w ill provide the basis for identifying 
contaminants that may be placed on future Contaminant 
Candidate Lists and support the USEPA Administrator's 
dec isions to regulate contaminants in the future.
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W ater Q u a li ty  S pec ia lis t

Chem ical contam inants occur in drink ing  w ater 
supp lies th roughout the U nited States, ranging  from 
barely detectable am ounts to levels that could  possibly 
th reaten  hum an  health. D eterm ining the health  effects of 
these contam inants is di.ficult. especially since research­
ers are still learning how  chem icals react In the body  to 
dam age cells and  cause illness.

Acute and Chronic Health Effects
Toxic doses of chem icals cause either acute or chronic 

health effects. An acute effect usually  follows a large dose 
o f a chem ical and  occurs alm ost im m ediately. Exam ples of 
acute health  effects are nausea, lung irritation, skin rash, 
vom iting, dizziness and  even death.

The levels of chem icals in drink ing  w ater, how ever, 
are seldom  high enough to cause acute health effects. They 
are m ore likely to cause chronic health effects — effects that 
occur long aftei exposure to sm all am ounts o f a hemical 
Exam ples of chronic health  effects include; cancer, birth  
defects, organ  dam age, d iso rders of the nervous system , 
an d  d am age to the im m une system .

Evidence relating chronic health effects to specific 
d rink ing  w ater contam inants is lim ited. In the absence of

exact scientific inform ation, scientists predict the likely 
adverse  effects o f chem icals in d r irk in g  w ater using  
laboratory  anim al stud ies and, wher. available, hum an 
data  from clinical reports and  epide miological studies. 
T he possib le  chronic h ea lth  e ffec t, o f  the chem icals 
lis ted  in  th is  far* sheet are conservative estim ates, rarely  
based  on  docum ented  hum an  h ealth  effects.

Setting Standards
In setting s tandards for drink ing  w ater contam inants, 

regulators estim ate the concentration of a contam inant 
that a person can drink safely over a lifetime. These 
calculations are based on all available toxicological 
Inform ation and allow  a generous safety m argin. The 
follow ing chart lists contam inants curren tly  regulated  by 
U.S. Environm ental Protection Agency (EPA) standards.

The EPA stan d ard  for d rink ing  w ater, the M axim um  
C o n tam in an t Level (MCL). is the highest am ount o f a 
contam inant allow ed in drink ing  w ater supplied  by 
m unicipal w ater system s. A lthough MCLs are set 
p rim arily  to protect health, they also take into consider­
ation the feasibility and  cost of analysis an d  treatm ent of 
the regulated  con tam ina '’*

C ontam inants are regulated w hen they occur in 
d rink ing  w ater supplies and  are expected to threaten  
public health. The EPA will continue to set s tandards for 
m any o ther drink ing  w ater contam inants not listed In this 
fact sheet w hich meet these criteria.

National Primary Drinking W atv  Standards

ORGANIC CHEMICALS MCL (mg/L)1 HEALTH EFFECTS
Acrylamide TV probable cancer, nervous system

Adipate (diethylhexyl) 0.4 liver damage, reduced bone mass

Alachlor 0.002 probable cancer

Atrazine 0.003 reproductive and cardiac

Benzene 0.005 cancer, chromosome changes

' Milligrams per liter (mg/L) = one part per million (ppm) or 1 ounce in 7800 gallons.
* TT = Treatment technique requirement in effect.

Issued in furlherance ot Cooperative Extension work acts ol May 8 and June 30, 1914, In cooperation with the U.S. Department ot Agriculture. James 
A. Christenson. Director, Cooperative Extension, College ol Agriculture, The University ot Arizona.

The University ot Aiizona Coilsne ol Agriculture Is an equal opportunity employer authorized to provide research, educational information and other 
services to individuals and institutions that function without regard to sex, race, religion, color, national origin, age, Vietnam Era Veteran's status, or disability.



ORGANIC CHEMICALS MCL (mg/L)1 HEALTH EFFECTS
Benzo(a)pyrene (PAH) 0.0002 developmental and reproductive effects

Carbofuran 0.04 nervous and reproductive system

Carbon tetrachloride 0.005 canccr, liver damage

Chlordane 0.002 probable cancer

j 2,4-D 0.07 liver, kidney, nervous system

| Dalapon 0.2 increased kidney-to-body weight

C'(2-ethylhexyl]adipate 0.4 liver damage, reduced bone mass

Dibromochloropropane (DBCP) 0.0002 probable cancer

o-Dichlorobenzene 0.6 liver, kidney, nervous system, blood cells

p-Dichlorobenzene 0.075 liver, anemia, skin lesions

1,2-Dichloroethane 0.005 probable cancer

1,1-Dichloroethylene 0.007 liver/kidney effects, cancer, toxicity to fetus

cis-1,2-Dichloroethylene 0.07 nervous and circulatory systems, liver

trans-1,2-Dichloroethylene 0.1 nervous and circulatory systems, liver

Dichloromethane 0.005 probable cancer, liver damage

1,2-Dichloropropane 0.005 probable cancer, liver, lungs, kidney

Di(2-ethylhexyl)phthalate (PAE) 0.006 possible cancer, liver, reproductive effects

Dincseb 0.007 decreased body and thyroid weight

Dioxin (2,3,7,8-TCDD) 3.0 x 10 ° liver damage, birth defects, probable cancer

; Diquat 0.02 cataracts

Endothall 0.1 increased organ weight

Endrin 0.002 nervous system, kidney effects

Epichlorohydrin TT probable cancer, changes in blood and chromosomes

Ethylbenzene 0.7 liver, kidney, nervous system, eyes

Ethylene dibromide (EDB) 0.00005 probable cancer

Glyphosphate 0.7 lung congestion

Heptachlor 0.0004 probable cancer

Heptachlor«poxide 0.0002 probable cancer

Hexachlorobenzene(HCB) 0.001 skin lesions, nerve and liver damage

Hexachlorocyclopentadiene (HEX) 0.05 damage to liver, kidney, stomach, heart

Undane 0.0002 liver, kidney

Methoxychlor 0.04 liver, kidney, nervous system, heart

Monochlorobenzene (Chlorobenzene) 0.1 liver, kidney, nervous system

1 Milligrams per liter (mg/L) = one part per million (ppm) or 1 ounce in 7800 gallons. 
* TT = Treatment technique requirement in effect.
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ORGANIC CHEMICALS MCL (mg/L)1 HEALTH EFFECTS
| Oxamyl (Vydaia) 0.2 decreased body weight

Faniachlomphenol 0.001 probable cancer, liver, kidney, reproductive effects

Piclorarn 0.5 liver damage

Polychlorinated byphenyls (PCBs) 0.0005 possible cancer, nose and throat irritation, liver function

Simazine 0.004 possible cancer, tremors, liver, kidney, nervous system

Styrene 0.1 liver, nervous system, cancer

T etrachloroethylene 0.005 probable cancer, liver, kidney, nervous system

Toluene 1.0 kidney, liver, nervous system (memory, speech, hearing

Toxaphene 0.003 possible cancer, liver, kidney, nervous system

2-4-5-TP(Silvex) 0.05 liver, kidney

1,2,4-T richlorobenzene 0.07 increased adrenal gland weight

1,1,1-Trichloroethane 0.2 nervous system

1,1,2-Trichloroethane 0.005 liver, kidney, cancer

Trichloroethylene (TCE) 0.005 possible cancer, liver damage

Vinyl chloride 0.002 cancer, liver, nervous system

Xylenes (Total) 10.0 liver, kidney, cancer, bladder, respiratory tract

1 Milligrams per liter (mg/L) = one part per million (ppm) or 1 ounce in 7800 gallons. 
* TT = Treatment technique requirement in effect.

RADIONUCLIDES MCL HEALTH EFFECTS
Beta particle and photon activity 4 mrem/yr1 cancer

Gross alpha particle activity 15 pCi/L2 cancer

Combined radium 226 + 228 5 pCi/L2 bone cancer

1 “Rem" (Roentgen Equivalents in Man) means a dosage of ionizing radiation that gives the same biologica. effect as 
one roentgen of X-ray or gamma-ray radiation. A millirem (mrem) is 1/1000 of a rem.

* “Picocurie" (pCi) is the quantity of radioactive material producing 2.22 nuclear transformations per minute.

An Explanation of Treatment Technique

T reatm ent Technique requirem ents vary w ith each contam inant. Iri general, depend ing  upon the size of the population 
served  by a w ater supp lier, a p redeterm ined  u im ber o f  sam ples m ust be taken w ith in  a specific time period. Only a certain 
percentage of these sam ples m ay exceed a specified level for each contam inant. For exam ple, a w ater supp lier serving more 
than  100,000 people m ust sam ple for lead from 100 household taps every six m onths. If m ore than 10% o f these sam ples exceed
0.015 m g /L  of lead, the w ater supp lie r m ust begin treatm ent. Treatm ent may consist o f  reducing  the corrosivity  o f the w ater 
(highly corrosive w ater tends to leach lead out from  p ipe fittings), or rem oving the lead from the supp ly  source, or replacing 
w ater lines that contain  lead com pounds. For microbes, treatm ent stan d ard s should  reduce the risk o f  infection to less than 
one  in 10,000 p er year.
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INORGANIC CHEMICALS MCL (mg/L)1 H tALP« EFFECTS
Antimony 0.006 possible ancer

Arsenic2 0.05 dermal and nervous system toxicity

Asbestos 7 MFL (million 
fibers per liter, 

>10 microns long)

lung disease, cancer

Barium 2.0 circulatory system (high blood pressure)

i Beryllium 0.004 bones, lung, cancer

Cadmium 0.005 kidney, liver, bones, blood

Chromium (total) 0.1 liver/kidney, skin, circulatory system, nerve tissues

' Copper (at tap) T P stomach and intestinal distress, liver, kidney, anemia

Cyanide 0.2 weight loss, thyroid, nerve damage

Fluoride 4.0 skeletal damage

Lr*rd(at tap) T P central and peripheral nervous system damage, 
kidney, highly toxic to infants and pregnant women

Mercury (inorganic) 0.002 kidney, nervous system

Nickel 0.1 heart and liver damage, skin irritation

Nitrate-Nitrogen 10.0 spleen hemorrhage, methemoglobinemia

Nitrite (as N) 1 0 spleen hemorrhage, methemoglobinemia

Nitrate + Nitrite (both as N) 10.0 spleen hem' Page, methemoglobinemia

Selenium 0.05 nervous and circulatory system, liver, kidney, hair loss

Thallium 0.002 blood changes, liver, kidney, hair loss

1 Milligrams per liter (mg/L) = one part per million (ppm) or 1 ouncG in 7800 gallons.
2 Under review
* TT = Treatment Technique requirement in effect.

MICROBIOLOGICAL MCL HEALTH EFFECTS
Giardialamblia TT1 stomach and intestinal distress

Legionella TP Legionnaire’s disease (pneumonia)

Standard Plate Count TP varies with organism

Turbidity PS2 interferes with disinfection

Viruses TP intestinal distress, infectious hepatitis

1 Treatment Technique requirement in effect.
* PS (Performance Standard) O.C NTU -1.0 NTU, (Nephelometric Turbidity Unit).
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National Secondary Drinking Water Standards

CONTAMINANTS SUGGESTED LEVELS EFFECTS

Aluminum 0.05-0.2 mgO discoloration of water

Chloride 250 mg/1 taste, corrosion of pipes

Color 15 color units aesthetic

Copper 1 mg/l taste, staining of porce<ain

Corrosivity non-corrosive aesthetic and health related (corrosive water can leach 
lead from pipes into drinking water).

Fluoride 2.0 mg/l brownish discoloration of teeth

Foaming agents 0.5 mg/l aesthetic

Iron 0.3 mg/l taste, staining of laundry

Manganese 0.05 mg/l taste, staining of laundry

Odor 3 (Threshold Odor Number) aesthetic

pH 6.5 -8 .5 water is too corrosive

Silver 0.1 mg/! discoloration of the skin (argyria)

Sulfate 250 mg/l taste, laxative effects

Total Dissolved Solids 
(TDS)

500 mg/l taste and possible relation between low hardness and 
cardiovascular disease, also an indicator of corosivity 
(related to lead levels in water), can damage plumbing 
and limit effectiveness of detergents.

Zinc 5 mg/l taste j

Note: Copper and fluoride appear on both the Primary and Secondary Standards lists. The effects of each contaminant at
the lower levels found on the Secondary list are aesthetic only. At higher cc ncentrations each can cause adverse health 
reactions and are thereto, sted as Primary Standards. "Aesthetic" refers to effects of contaminants that may make 
water look, taste, or smell unpleasant, yet are not necessarily harmful to health.
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Water Testing 
and Interpreting Your Results

by Meg Burgetl 
Hater Quality Program Assistant 
Alaska Cooperative Extension

I f  you’re like many Alaskans, your fam ily ’s 
drinking water comes from a private, on-site 
wcll-your well. The health and well-being o f 
your fam ily depends in a large part on the 
quality o f  water from that well. Daily 
activities o f  those near your well have a 
direct impact on the quality o f drinking 
water. To protect that water, your actions 
should minimize any risk to any surrounding 
wells. Periodically checking your water 
supply w ill assure you that your efforts have 
been successful and the water your family is 
drinking is safe.

Which Tests?

Water tests come in a variety o f sizes and 
options. You can test your water for just a 
few indicators, or for a comprehensive 
analysis. As with all things, the more you 
ask for, the more it w ill cost you.

When deciding which tests are appropriate 
for you, make sure the most important 
indicators for your situation arc selected, 
and that costs are kept reasonable. Fre­
quently, labs w ill group the most common 
household tests into a “ package”  for conve­
nience. For an accurate assessment o f the 
quality o f your water, have it tested by a 
certified testing lab.

The follow ing four tests address the most 
common and serious health concerns, and 
indicated the possibility o f  a contaminated 
water supply.

NITRATES
W hat is it?  Nitrates are a major component 
o f fertilizer and wastewater. They also 
result from the breakdown o f organic matter 
buried in the soil. Excess nitrates in drink­
ing water could be the result o f a number o f 
things: the overuse o f fertilizers close to the 
well; the presence o f  septic effluent in the

Methemoglobinemia
"Blue Baby Syndrome " 
When infants ingest 
nitrate, the nitrate is 
converted to nitrite in 
the body. Nitrites inter­
fere with the blood's 
ability to carry oxygen, 
and the infant appears 
slightly "blue. ”
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groundwater supplies caused by a failed or 
failing septic system or inadequate dilution 
or separation between the system and the 
well; or runoff containing animal wastes 
close to the well.

Drinking water that has high levels o f nitrate 
can cause a serious illness in infants under 
the age o f six months. This condition is 
called methemoglobinemia or “ blue baby” 
syndrome, and can result in death.

Acceptable Levels? Water with nitrate 
levels above 10 parts per m illion (ppm) 
nitrate as nitrogen (mg/l N03-N), should not 
be given to children under the age o f six 
months, or pregnant women. I f  your water 
has nitrate levels above 10 ppm, consult 
your physician before using the water for 
any drinking water purposes.

Treatment Options? Nitrate is not readily 
removed by filtration or other common 
home water treatment systems. TTic best 
method for lim iting nitrate in well water is 
by controlling nearby sources o f nitrate.

BA C TE R IA  
W hat is it? Bacteria occur naturally in the 
environment. While some are not harmful 
to human health, others such as fecal 
bacteria present a very serious health risk. 
Fecal bacteria belong to a group o f bacteria 
called coliform  bacteria. Labs routinely test 
for coliform bacteria to determine i f  your 
drinking water has been contaminated with 
surface runoff wastewater. Wastewater not 
only contains bacteria, but may also contain 
other microorganisms such as viruses and 
protozoa that arc associated with severe 
illnesses.

Since not every bacteria can be reasonably 
tested, labs routinely test for coliform 
bacteria as an indicator o f the presence o f

A laska Water Testing 
Guide lines
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Surface Water

A few  Alaskans, especially 
in ru ra l areas, use surface 
waterfor their fam ily  > 
source o f  water. I f  you use 
surface water, you need to 
have a good water 
treutment system that 
includes disinfection and 
filtration, to be sure your 
water is safe to drink. 
Check with your local 
water treatment companies 
fo r different kinds o f  
surface water systems, or 
contact the U.S. EPA fo r  a 
copy o f  their publication, 

Manual o f Individual and 
Non-Public Water Supply 
Systems. " fo r  a description 
o f surface water treatment 
methods

Sometimes, a well can also | 
have surface water 
influence. This means that | 
the water on the surface is 
in direct contact with the 
groundwater supply 
There are no hard and fast 
guidelines fo r  determining 
when a well is surface 
water influenced. How­
ever, shallow wells (less 
than 30 feet) and wells 
close to surface water 
sources (less than 100 feet 
to the lake o r creek) are 
more at ri.. o f  contamina­
tion by disease-causing 
micro-organisms fre ­
quently found in surface 
water. The quality o f  
surface > uter supplies 
fluctuates much more than 
that o f  groundwater (well 
water) supplies It is 
affected by changes in 
temperature, algal blooms, 
amount o f rainfall and 
runoff, and the activities in I 
the watershed. I f  your 
well is shallow or close to 

surface water source, 
you should have it tested 
by a certified laboratory to j 
determine i f  it  is surface 
vater influenced, or install | 
water treatment system 

that includes disinfection 
indfiltration.

this type o f  contam ination. This test is used 
to indicate the “potability" o f  drinking 
water. Coliform  baclcri* enter the environ­
ment through the discharge o f  untreated 
waste or runo ff containing animal and/or 
hum an wastes.

Bacteria is m ost com m only a problem  in 
surface waters. Bacteria, protozoa and 
viruses can cause severe illness i f  ingested. 
Generally not a problem  in groundw ater 
sources (i.e. wells), i t ’s presence could 
signal a real threat.

A cceptab le  Level? I f  your drinking water 
tests positive for coliform  bactcra, other 
organism s m ay be present also. You should 
take im m ediate steps to treat your water. To 
prevent illness, drinking w ater should be 
com pletely free o f  coliform  bacteria.

T rea tm en t O p tio n s?  Bacteria can only be 
killed by disinfection (such as chlorinc- 
more for cloudy water, less for clear, 8-10 
drops/gallon), or boiling the water for 
several m inutes (3-5 m inutes) prior to 
drinking. Filtration can help im prove the 
perform ance o f  disinfectants by reducing 
the num bers o f  m icro-organism s, and by 
rem oving sedim ents that interfere with the 
disinfection process. Filtration alone 
cannot generally rem ove all m icroorganism s 
and should not be considered com pletely 
effective.

ARSENIC

W hat is it? Natural ore deposits o f  arsc- 
nopyritc, a gold bearing mineral, may 
release arsenic to groundw ater under 
anaerobic (no oxygen) conditions. Some 
stream sedim ents have also been found to 
contain arsenic, particularly those draining 
through placer mine tailings deposits.

Naturally occurring arsenic has been found 
in groundw ater wells in the Fairbanks area, 
on the Seward and Kenai Peninsulas and 
Southcentral Alaska around Wasilla. It is a 
highly toxic contam inant and listed as a 
hazardous material. A suspected carcino­
gen, it is also a teratogen— capable o f  
crossing the placental mem brane into the 
metabolic system  o f  unborn children. The 
actual toxicity to hum ans varies. Because it

is slow to leave the body, arsenic :j  e 
cum ulative substance.

Acceptable Levels? The m axim um  level 
for arsenic in drinking w ater is set at 0.05 
(parts per million).

Treatment Options? A rsenic can be 
rem oved from drinking water by a num ber 
o f  available technologies, the choice o f  
w hich depends on the am ount o f  water to be 
treated, the amount o f arsenic present, and 
the presence o f  other contam inants.

Other water problems.

Your w ater may contain o ther substances 
that while not dangerous to your health, can 
cause objectionable tastes or odors, or 
staining o f  appliances and fixtures. If these 
qualities are not desirable to your family, 
hom e treatm ent system s can elim inate any 
o f  these problem s. To ensure that you select 
the appropriate equipm ent for your home, 
the level o f  a num ber o f  m inerals needs to 
be determined.

IRON
What is it? Excess iron in groundw ater 
supplies com es from the parent material o f  
the soil around the well. It can cause a 
m etallic taste, stain clothing and fixtures, 
and prom ote the growth o f  iron bacteria in 
the water system.

Iron is not considered toxic, but affects the 
appearance and palatability o f  the drinking 
water.

A ccep tab le  Levels? An upper limit o f  0.3 
ppm o f iron has been set for drinking water.

Treatment Options? Depending upon 
concentrations, iron can be rem oved by 
water softeners, or an iron filter with a 
greensand media and potassium  perm angan­
ate as a rcgenerant.

MANGANESE 
What is it? Like iron, m anganese originates 
from the soil around a well. It typically 
produces black staining and can give water 
an off-tastc. M anganese is not considered 
toxic but docs affect the appearance and 
palatability o f  the water.



Acceptable Levels? A n upper limit o f  0.05 
ppm m anganese has been set for drinking 
water pplies.

Treatment Options? A gain, depending 
upon concentrations, m anganese can be 
rem oved by w ater softeners, or an iron filter 
os described above.

HARDNESS
What is it? Hard w ater com es from el­
evated levels o f  calcium , m agnesium  and 
other sim ilar substances found in the soil 
around a well. Hard w ater will tend to 
deposit calcium  carbonate (lim estone) scale 
in p lum bing system s, particularly on hot 
water or boiler heating elem ents. Soft water 
tends to be corrosive, dissolving metal pipes 
and fittings.

Acceptable Levels? There is no toxicity 
associated with hardness and no health 
standard has been established by the envi­
ronm ental regulatory agencies.

Treatment O p tio n s?  W ater softeners offer 
the best treatm ent m ethod for hard or 
soft water.

HYDROGEN SULFIDE

What is it? Hydrogen sulfide can be 
present in ground water containing sulfur 
under anaerobic (no oxygen) conditions. It 
is also the product o f  a bacterial reaction in 
the presence o f  sulfate.

Hydrogen sulfide gives w ater a “ rotten egg" 
taste and odor and is often more noticeable 
in hot w ater than cold water. In drinking 
water supplies it is norm ally present only at 
"nuisance" levels.

Acceptable Levels? Like hardness, no 
health standard has been established by the 
environm ental regulatory agencies for this 
element.

Treatment Options? Hydrogen sulfide can 
be converted back to sulfate by any oxidant 
such as dissolved air, chlorine, or potassium  
perm anganate used to regenerate iron filters.
If air is used, the water m ust be detained in a 
tank and aerated w ith a diffuser sim ilar to an 
aquarium. I f  the hydrogen sulfide is being

produced by bacteria grow ing in the p lum b­
ing or treatment system , a thorough disinfec­
tion w ith chlorine is norm ally required to 
elim inate the growths.

Testing Frequency

D rinking water supplies should be tested for 
bacteria and ni».ute at least once a year. The 
other tests discussed here, should be made 
regularly (every three years or so).

Events that occur near your drinking water 
well m ay indicate a need to have additional 
tests perform ed on your water. If your well 
is located near a fuel oil spill (this would 
also include any petroleum  products), it 
would be advisable to have your water 
tested for Volatile Organic Chem icals 
(VOCs). A less expensive test, Total Petro­
leum Hydrocarbon or TPH, will also detect 
the presence o f  spilled fuel oil. Have your 
water supply checked i f  you have drilled a 
second well or changed the pum p or plum b­
ing. A lso have the w ater supply tested if  
there is new, or increased activity in your 
area that has the potential to contam inate a 
water supply.

_
Units o f  Measure
The most commonly 
used unit o f  measure fo r  
water tests is milligrams 
per liter (mg/l). Gener­
a lly speaking, this is 
equal to one part per 
million (ppm)—one part 
contaminant to one 
million parts water.
Some toxins are reported 
in even smaller units, 
parts per billion (ppb).

(For a little perspective, 
one ppm would be 
approximately equal to 
one or two grains o f  
sugar dissolved in a bath 
tub fu ll o f  water)
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l or m ore information:

Ifyou  have more questions 
concerning
your drinking water or would like 
more inform ation on this subject, 
contact your local offices o f  the 
Alaska Cooperative Extension 
(ACE) or the A laska Departm ent 
o f  Environm ental Conservation 
(ADEC). For a listing o f  certified 
water test labs in Alaska, check the 
ADEC website at: 
http://w w w .stalc.ak.us/dcc/deh/w ater 
F o r an excellent reference on this topic, 
checkout P la in  Talk About D rink ing  Water: 
Questions and Answers about the Water you  
D rink  by Dr. James Symons.

The follow ing table gives a subjective 
interpretation o f  relative hardness 
levels using the two most common 
units o f  measure fo r  hardness.

Relative ppm grains/
Hardness (as CaCOf gallon
soft 0 -7 5 0 -4 .39
mod. hard 75 -150 4.39 -S. 77
hard ISO - 300 8.77-17.54
very hard >300 >17.54
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ALASKA COOPERATIVE EXTENSION OFFICES

Anchorage  ................................. (907) 786-6300
2221 E. Northern Lights Blvd., #118 fax 786-6312 
A nchorage, AK 99508-4143

Bethel 4-H Office.................................... (907) 543-2088
P.O. Box 388 fax 54^-2083
B ethel, AK 99559

Delta Junction District............................(907) 895-4215
Ja rv is  Bldg. fax 895-4210
P.O. Box 349
D elta Junction, AK 99737

Fairbanks State Office............................(907) 474-7246
U niversity o f  Alaska Fairbanks fax 474-6971
P.O. Box 756180 
Fairbanks, AK 99775-6180

Fairbanks— Tanana District.................. (907) 474-1530
1000 University Avc., Room 138 fax 474-6885
O ld U-Park School 
P.O. Box 758155 
Fairbanks, AK 99775-8155

Juneau District......................................  (907) 465-8749
1108 “F" Street, Suite 130 fax 465-8742
Juneau, AK 99801

Ketchikan District.................................  (907) 225-3290
2030 Sea Level Drive, Suite 210A fax 247-3200 
K etchikan, AK 99901

Some—Northwest District......................(907) 443-2320
Box 400— N orthw est C am pus fax 443-2150
Nome, AK 99762

Palmer—Copper River/Mat-Su District... (907) 745-3361
809 South Chugach Street, Suite # 2 fax 745-5479
Palmer, AK 99645

Palmer Stale Office.................................. (907) 746-9459
533 E. Ftrew ced Avenue fax 746-2677
Palmer, AK 99645

Soldotna—Kenai Peninsula District (907) 262-5824
43961 K -Beach Road, Suite A fax 262-3939
Soldotna, AK 99669-9728

Tanana Chiefs Conference.................. 1-800-178-6822
122 1st Avenue phone (907) 452-8251 ext 3248
Fairbanks, AK 99701 fax 459-3936

If  you are located in the city o f
Sitka c a l l ........................................................(907) 747-6065

If you arc in tl.c following areas:
A leutians, Kodiak, Sitka, or Southern Southeast 
call toll f re e   1-877-4UA-FACE (1-877-482-3223)

H otlines
Energy & Building...............................  1-800-478-8324
Food Safety <& Preservation.................1-888-823-3663

Visit the Alaska C ooperative Extension W eb site at 
w w w .uaf.cdu/coop-cxt

The University o f Mas a Fairbanks Cooperative Extension Service Progranu are available to all with,nit regard to race, color, age, sex, creed, national origin 
or disability and in accordance with all applicable federal laws. Provided in furtherance o f Cooperative Extension work, acts o f  May H and June 30, 1914. In 
coofieration with the U.S. Department o f  Agriculture, Dr. Anthony T. Nakazcrwa, Director. Cooperative Extension Service, University of Alaska Fairbanks
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USGS
science for a changing world

A r s e n i c  in  G r o u n d - W a te r  R e s o u r c e s
o f  t h e  U n i t e d  S t a t e s

1 \
A rsenic is a naturally occurring elem ent in rocks, soils, and the waters in contact with them. Recognized as a toxic 

elem ent for centuries, arsenic today also is a human health concern because it can contribute to skin, bladder, and other 
cancers (National Research C ouncil, 1999). Recently, the N ational Research Council (1999) recom m ended lowering the 
current m axim um  contam inant level (M CL) allowed for arsenic in drinking water o f 50 pig/L (m icrogram s per liter), citing 
risks for developing bladder and other cancers. The U.S. Environm ental Protection Agency (USEPA) will propose a new, 
and likely lower, arsenic M CL during 2000 (U.S. Environm ental Protection Agency, 2000). This fact sheet provides infor­
mation on where and to w hat extent natural concentrations o f arsenic in ground water exceed possible new standards.

Figure 1. Arsenic concentrations in ground water ot the United States.

U.S. Department of the Interior Pact Sheet FS-063-00
U.S. Geological Survey May 2000

U SG S  A rsen ic



The U.S. Geological Survey 
(U SG S) has collected and analyzed 
arsenic in potable (drinkable) water 
from 18,850 wells in 595 counties 
across the United States during the 
pasr tw o decades. These wells are 
used for irrigation, industrial pur­
poses, and research, as well as for 
public and private w ater supply. 
Arsenic concentrations in sam ples 
from these wells are sim ilar to 
those found in nearby public supplies 
(see F -xazio  and others, 1999). The 
large num ber o f samples, broad geo­
graphic coverage, und consistency o f 
methods produce a more accurate and 
detailed picture of arsenic concentra­
tions than provided by any previous 
studies.

Where do high 
concentrations of arsenic 
in ground water occur in 
the United States?

Arsenic concentrations in 
ground water generally are highest 
in the West. Parts of the M idwest 
and N ortheast also have arsenic 
concentrations that exceed 10 pg/L, 
the W orld Health O rganization’s 
(W H O ) provisional guideline for 
arsenic in drinking w ater (World 
Health O rganization, 1999). Arsenic 
concentrations appear to be lower 
in the Southeast, based on a sm aller 
am ount o f data. Arsenic concentra­
tions also  could be high at locations 
not show n on figure 1 because data 
are not available everywhere. Even 
at sam pled locations, concentrations 
might differ between shallow and 
deep waters. Nonetheless, these data 
illustrate how arsenic concentra­
tions vary across broad regions of 
the country.

How frequently are arsenic 
concentrations in ground 
water likely to exceed 
possible new maximum 
contaminant levels?

To look at the Nation as a 
whole, arsenic data were grouped 
by county and linked to the numbet 
o f public-supply systems withdrawing 
ground water in each county (Focazio 
and others. 1999). Estimates o f the 
percentage o f small public water- 
supply system s which exceed six 
targeted arsenic concentrations in 
their ground-w ater resource aie 
shown in figure 2. System s were 
called "sm all” if they served between 
1,000 and 10 000 persons. Focazio 
and others (1999) provide sim ilar 
inform ation for both sm aller and 
larger sized systems. The highest 
concentration evaluated is at the 
current M CL of 50 pg/L. along 
with several lower concentrations, 
one of which may become the new 
MCL.

As the concentration for a 
possible new' M CL decreases, the 
likelihood o f exceeding that standard

increases. Just over 13 percent of 
small system s used w ater with arsenic 
concentrations greater than 5 pg/L, 
com pared to fewer than 1 percent 
exceeding the current 50 pg /L  MCL. 
Public system s exceeding a new, 
lower M CL will be required to 
cither treat their w ater or find 
alternative sources o f  supply. This 
choice undoubtedly will increase 
costs for consum ers while decreasing 
their exposure to arsenic. Although 
homeowners with private wells 
arc not regulated, a low er drinking- 
water standard would meun that 
more hom eowners will be consum ing 
water with concentrations that exceed 
a standard.

USGS inform ation provides a 
broad picture o f  arsenic concentra­
tions in ground water throughout 
the United States. In 24 percent of 
the U.S. counties where data were 
available, at least 10 percent o f sam ­
ples had arsenic concentrations 
exceeding 10 pg/L , the W HO provi­
sional guideline for arsenic. Water 
users in these counties (colored dark­
est brown in fig. 3) are the m ost likely 
to have ground water exceeding new 
standards for arsenic.

1 2 5 10 20 50
ARSENIC CONCENTRATION. IN MICROGRAMS PER LITER (njpl.)

Figure 2. Percentage of small public water-supply systems estimated to 
exceed targeted arsenic concentrations in their ground-water resource 
(ng/L, micrograms per liter).



EXPLANATION

Generally highest arsenic concentrations

m
I 1 Generally lowest arsenic concentrations

I I Insufficient data

Alaska

Hawaii

Figure 3. Counties with arsenic concentrations exceeding possible new MCLs in 10 percent or more of ground-water samples.

C oun ties w ith  a rsen ic  co n cen tra tio n s  exceeding 10 pg/L  in  10 percen t o r  m ore  o f  sam ples.

C ou n ties  w iih  a rsen ic  co n cen tra tio n s  exceeding 5 pg/L  in  10 pe rcen t o r  m ore  o f  sam ples.

I J C o u n ties  w ith  a rsen ic  co n cen tra tio n s  exceeding 3 pg /L  in  10 p ercen t o r  m ore  o f  sam ples.

j J  C oun ties w ith  few er th a n  10 pe rcen t o f sam ples exceeding  3 pg /L , rep re sen tin g  a rea s  of
low est co n cen tra tio n .

12Z] C ou n ties  w ith  insufficient d a ta  in th e  USGS d a ta  base to  m ake estim ates.
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Quick Facts...

Water is our most essential 

nutrient.

Water contains different 

amounts of dissolved inorganic 

and organic compounds.

The Environmental Protection 

Agency regulates public water 

systems.

The Colorado Department of 
Health regulates bottled or 

vended water if the water does 

not leave Colorado. The Food 

and Drug Administration 

regulates if the water is involved 

in interstate commerce.
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F O O D  A N D  N U T R I T I O N  S E R I E S

HEALTH
D r in k in g  W a te r  Q u a l i t y  a n d  H e a lth  n o .  9 .3 0 7
b y  P. K e n d a l l  ’

People can survive days, weeks or months without food, but o r1’ about 
four days without water. The body uses water for digestion, absorption, 
circulation, transporting nutrients, building tissues, carrying away waste and 
maintaining body temperature.

The average adult consumes and excretes about 10 cups of water daily. 
Adults should dnnk six to eight cups o f liquids per day. Although most o f this 
liquid should come from beverages, food supplies some water. Our bodies make 
water as a by-product in the breakdown o f fats, sugars and proteins to energy.

Water is always two pans hydrogen to one part oxygen. Beyond that, its 
composition depends on where it comes from, how it is processed and handled. 
Water can be hard or soft, natural or modified, bottled or tap, carbonated or still. 
About one-half o f our water comes from underground water tables (groundwater) 
and one-half from surface water in rivers, lakes and reservoirs.

Hard vs. Soft Water
The hardness o f water relates to the amount o f calcium, magnesium and 

sometimes iron in the water. The more minerals present, the harder the water.
Soft water may contain sodium and other minerals or chemicals; however, it 
contains very little  calcium, magnesium or iron. Many people prefer soft water 
because it makes soap lather belter, gets clothes cleaner and leaves less o f a ring 
around the tub. Some municipalities and individuals remove calcium and 
magnesium, both essential nutrients, and add sodium in an ion-exchange process 
to soften their water. The harder the water, the more sodium that must be added 
in exchange for calcium and magnesium ions to soften the water. This process 
has drawbacks from a nutritional standpoint.

First, soft water is more likely to dissolve certain metals from pipes than 
hard water. These metals include cadmium and lead, which are potentially toxic. 
Second, soft water may be a significant source o f sodium for those who need to 
restrict their sod'um intake for health reasons. Approximately 75 milligrams o f 
sodium is added to each quart o f water per 10 g.p.g. (grains per gallon) haidness. 
Finally, there is epidemiological evidence to suggest a lower incidence o f heart 
disease in communities with hard water. The Environmental Protection Agency 
(EPA) doesn't set a mandatory upper lim it for sodium in water, but suggests an 
upper lim it of 20 milligrams per liter (quart) to protect individuals on sodium- 
restricted diets.

I f  yon use a water softener, two ways to avoid excess sodium in drinking 
water are: 1) use low sodium bottled water, and 2) install a separate faucet in the 
kitchen for unsoftened water.
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Giardia and Other Microorganis ms
Along with differences in mineral com position, w ater contains different 

levels o f  m icroorganism s. Bacteriological tests are available to determ ine if  water 
is bacteriologically safe for human consum ption. Contact the county health 
departm ent for inform ation on how and w here such tests are perform ed.

C hlorination and filtration are effective controls for most bacteria. 
However, a tiny one-celled parasite not readily killed by chlorination, Giardia 
lamblia, deserves special discussion. Over the past several years, giardia has 
becom e an increasingly com m on problem in rural and mountain com m unities 
with inadequate filtration system s. G iardia is mostly found in surface waters such 
as m ountain stream s and lakes, not groundw ater. Because one cannot sec, taste, 
o r smell giardia, it is best not to dnnk water directly from m ountain stream s or 
lakes.

Once ingested, the giardia cyst develops into a trophozoite that attaches 
to me wail o f the small intestine. D isease sym ptom s usually include diarrhea 
with cram ping and gas, dehydration, w eakness and loss o f appetite. Sym ptom s 
may take seven to 10 days to appear and last up to six weeks. Most people are 
unaware at the time o f ingestion that they have been infected.

Labo.atory identification can confirm  the disease by diagnosis o f the 
organism  in the stool. The disease is curable with prescribed m edication. If 
untreated, the sym ptom s may disappear on the ir own and reoccur interm ittently 
over a period o f  months.

Treatm ent also can help prevent spread of the disease betw een people 
and between pets and people. For example, in a Colorado D epartm ent of Health 
study person-to-person contacts within fam ilies or between small children in Jay 
care centers w ere responsible for 46 percent o f  the 360 cases investigated. In fact, 
only 15 percent o f  the respondents had ingested stream or lake water in the three 
weeks prior to the onset o f sym ptom s.

Prevention is the best solution. A lways wash your hands after changing 
diapers and perform ing other hygiene activities. Wash children’s hands 
frequently. Thorougiily clean change surfaces after diapering.

It's  best to carry your ow n w ater on cam ping or backpacking trips. If  this 
is not practical, the next best solution is to boil the water. Although giardia cysts 
are  killed at tem peratures of 131 degrees F, boiling for one minute at sea level 
and up to  five minutes at 10.000 feet is recom m ended to elim inate o ther 
m icroorganism s that might be more heat resistant than giardia. G iardia also will 
not survive in water held at 59 degrees F  for 30  minutes if one iodine tablet has 
been added per quart. Fillers are available, but are expensive and inconvenient. 
Furtherm ore, many products marketed for backpackers are not effective in 
filtering out the tiny giardia cysts.

Protection is the key to  the control o f  giardiasis. Since feces can contain 
the organism, bury waste 8 inches deep and al least 100 feet away from  natural 
waters. Dogs, like people, can get infected with giardia. Unless carefully 
controlled, dogs can contam inate the w ater and continue the chain o f infection 
from  anim als to humans.

Fluoride
Fluoride is found naturally in C olorado water supplies in different 

am ounts. The dental benefits o f  fluoridated w ater are well docum ented. Fluoride 
concentrations o f  1.0 m illigram s per liter or greater will reduce the incidence o f 
dental cavities. However, concentrations over 2 .0  milligrams per liter can darken 
tooth enamel causing fluorosis.

The Am erican Dental A ssociation and the American M edical Association 
endorse fluoridation. Yet, after m ore than 40 years o f fluoridation, nearly 40 
percent o f lap w ater rem ains unfluoridated. O pponents have long argued that



fluoridation violates individual rights, certain religious beliefs that ban 
m edications, and does no: prevent tooth decay. They also  claim  it prom otes a 
variety o f  ills. A recent study in which male (but not fem ale) rats given water 
w ith high levels o f  sodium  fluoride developed a rare bone cancer, added fuel to  
their concerns. Propuncnts counter that fluoridation is not a form  o f m edication, 
but an adjustm ent of an essential nutrient to a level favorable to  health. W hat that 
level is and whethei .ot it should com e from  fluoridated drinking w ater will 
be at the crux o f the next round o f debates.

Tooth decay is on the decline in the United States vyd percent decline in 
the last 20 years). The decline is occunng in fluoridated and to a lesser extent in 
nor.-fiuondated areas. Fluondc treatm ents, fluoridated toothpaste, better diets 
and improved oral hygiene are all factors.

Like most elem ents, fluoride appears to  be both beneficial to health and 
potentially toxic. The goal is to determ ine the optim um  level and then decide 
how best to achieve that level. The EPA currently sets the maxim um  allowable 
'evel o f  sodium  fluoride in drinking w ater (natural or added) at 4 m illigram s per 
liter (4 parts per million) and the maxim um  recom m ended level at 2 m illigram s 
per liter. The EPA reviews drinking w ater standards every three years.

Lead
Lead is a toxic heavy metal known to turn up in drinking water. Recent 

data indicate that levels form erly safe may threaten health, especially am ong 
infants and children. In an 1986 EPA survey, an estim ated 40 million A m ericans 
(one in Five) were using drinking water that contained potentially hazardous 
levels o f lead.

Acute lead poisoning can cause severe brain dam age and death. The 
effe. L  o f  chronic, low-level exposure, however, are m ore subtle. The developing 
nervous system s o f fetuses, infant;, and children are particularly vulnerable. 
Recent studies show that lead exposui-. ut a young age can cause f.eimanent 
learning disabilities and hyperactive behavior. Low-level lead exposure also is 
associated with elevated blood pressure, chronic anem ia, and peripheral nerve 
dam age.

Natural w ater usually contains very little lead. Contam ination generally 
occurs in the w ater distribution system  or in the pipes o f  a home or facility. Lead 
pipes, brass faucets and '^ad solder used to join copper pipes are the culprits. If 
your hom e was built before 1986 when a nation-wide ban on lead pipes and let. j  
solder went into effect, it is likely to have lead-soldered plumbing.

The severity of lead contam ination depends in part on how “corrosive" 
your water is. Soft or acidic water is more likely to corrode plum bing and 
fixtures, leaching out lead. According to the EPA, about 80 percent o f  public 
w ater utilities deliver w ater that is moderately or highly corrosive.

The EPA is changing the focus o f its lead regulation from  a maximum 
contam inant level o f  50 parts-per-billion at the tap to imposed treatm ent if more 
than 10 percent o f  collected samples fr >m a water system  exceed 15 parts-per- 
billion lead. Water system s that exceed such levels will be required to im plem ent 
corrosion control measures to reduce leaching o f  lead into water. Techniques 
such as adding lime (calcium  oxide) to reduce w ater acidity can greatly reduce 
lead Icvsls at the tap. A num ber o f  other simple practices also can help reduce the 
level o f ead at the tap.

1. Cook with and drink only cold water. Hot water tends to dissolve 
more lead from  pipes.

2. D on’t drink the first water out o f your tap in the m orning. Let the 
water m  for about one minute until a change in tem perature occurs.

3. For private wells, consider w ater treatm ent devices such as calcite 
filters that reduce acidity and make water less corrosive. Certain



point-of-purchase treatm ent devices (e.g., som e ion-txehange filters, 
reverse osmosis devices and distillation units) also can remove lead.

4. If lead levels remain high, consider bottled water for drinking and 
cooking purposes.

Nitrate
Nitrates may be found naturally in water or may enter w ater supplies 

through a num ber o f sources (fertilizers, anim al wastes, septic system s). High 
nitrate-containing water is a serious health concern for pregnant women and 
infants under the age o f 6 months. Bacteria in the infants' digestive tracts may 
convert the relatively harm less nitrate to  nitrite. In turn, the nitrite com bines with 
some of the hem oglobin in blood to foim  m ethem oglobin that cannot transport 
oxygen. To protect those at risk, the M axim um  C ontam inant Level (M CL) for 
nitrate in water is 45 mg/l as nitrate (NCf,) o r 10 mg/l as nitrogen (N). The M CL 
for nitrite is 1 mg/l.

Sulfate
Sulfates occur naturally in groundw ater com bined with calcium, 

magnesium and sodium as sulfate salts. Sulfate content in excess o f  250 to 500 
ppm (mg/l) may give water a bitter taste and have a laxative effect on individuals 
not adapted to the water.

W ater that smells like rotten eggs has a high level o f hydrogen sulfide 
gas. The gas may occur naturally in water near oil o r gas fields or as the result o f 
bacterial contam ination. To test for bacterial contam ination contact the county 
health departm ent or a com m ercial testing lab.

Organic Chemicals
The term  “organic chem ical" includes such products as pesticides, 

herbicides, petroleum  products and indus.rial solvents. Although m ost have not 
been routinely monitored, hundreds o f different organic chem icals have been 
found in unnking w ater from accidental spills, im proper disposul o r non-point 
movement through soils to  groundwater. Today, m unicipalities are required to 
monitor an increasing list o f  organic chem icals under the Safe-D rinking-W ater 
Act.

As with other contam inants, the danger from  organic chemicals in water 
is hard to assess, (n high doses and pure form some o f these chem icals may 
promote cancer, im pair the nervous system  or dam age the heart. In low doses, 
organic chem icals may have cum ulative effects, but so far not much is known 
about their nature or magnitude

Once groundw ater is contam inated, cleanup o f that groundw ater is 
extremely difficult. If the water is unsuitable for hum an use, it also may be 
unsuitable for agricultural uses and alternative sources o f w ater may need to be 
found. Organic chem icals and groundw ater contam ination is an area where much 
research is needed. In the m eantim e, the prudent use and disposal o f  all 
chemicals (agr:cullural, industrial, home and garden) can go  a long way to 
protect the environm ent and groundw ater from contam ination.

Radon
Radon is a radioactive gas. a decay product o f  uranium , that can dissolve 

into water Supplies. The gas also is found in rocks and soils that contain granite, 
sh;>L, phosphate, and pitchblende. It is odorless, colorless and tasteless.

The EPA considers radon to be a m ajor potential health threat, causing 
ar estim ated 10,000 to 40,000 lung-cancer deaths each year. W hile most deaths 
a e from radon accum ulated in houses fro/n seepage through cracks and holes in



the foundation, 30 to 1,800 deaths per year are attributed to radon from 
household water. Showering, dish-w ashing and laundering agitate water and 
release radon ir.lo the air.

The EPA estim ates that at least 8 m illion people may have high radon 
levels in their water supply. Radon is most likely to be present in water from 
private w elL or from small com m unity system s. Large systems usually provide 
so rr r  kind o f  water treatment that aerates the w ater and disperses any radon gas 
that may be present.

.r.efore you test your w ater for radon, test the air. If your indoor radon 
level is high and you use groundwater, test your water. If the air level is low, 
there is no need to test your water. Test results are expressed in picocuries o f  
radon per liter o f  water (pCi/l). In general 10,000 pCi/1 of radon in water 
contributes roughly 1 pCi/l o f airborne radon throughout the house. EPA 
currently  advises consum ers to  lake action at total household a'r levels o f 4 pCi/l. 
For w aterbom c radon, a sim ple step is to make sure your bathroom, laundry and 
kitchen are well ventilated. At m oderate levels, this may adequately reduce your 
exposure to waterborne radon. However if you use a private well that has high 
levels of radon, w ater treatm ent devices such as granular activated carbon units 
and hom e aerators may be warranted.

Bottled vs Tap Water
Sales o f bottled water have increased dram atically over the last few 

years, Bottled-watcr com panies and public w ater systems often battle over the 
relative merits o f their products. EPA regulates public water systems. FDA 
regulates bottled water that crosses state lines. Bottled or vended water that stays 
in C olorado falls under the jurisd iction of the C olorado State Departm ent of 
Health.

Public water system s generally are disinfected with chlorine. Bottled 
water is com m only disinfected by ozone treatm ent. Ozone is a high-strength 
oxygen that quickly reverts to normal oxygen. It is a strong oxidant, like 
chlorine, but does not add taste like chlorine does, The length o f  time chlorine 
and ozone remain active in w ater depends on many factors, including 
temperature. Chlorine usually provides residual disinfection throughout the 
public-w ater distribution system. Ozone provides a residual disinfection for a 
lim ited time. However, bottled water may be in distribution for several weeks 
and storage conditions, especially tem perature, may adversely affect quality. In 
term ; o f bacterial content, it is questionable as to whether bottled water is better 
than most m unicipal tap water.

Bottled water often is purchased for its good taste. However, taste does 
not always indicate safeness. At the concentrations present in drinking water, 
most harmful substances (including some disease-causing microorganisms, 
nitrates, trace am ounts o f  lead and mercury, and some pesticides and organic 
m aterials) have no taste. Differences in taste am ong bottled waters generally are 
due to differing am ounts of carbon dioxide, calcium , iron com pounds, sodium, 
and other minerals and mineral salts. Differences also may he due to the am ount 
uud type of processing.

Mineral free water or distilled water is treated to remove the minerals 
that occur naturally in water. A lmost all sodium  is removed by these processes.
The resulting water is rather flat and tasteless for drinking because o f  the lack o f 
minerals.

Drinking water com es from m unicipal water system s, wells or springs.
It often is treated by reve" ;«■ osm osis to remove bacteria and other pathogens and 
most pesticides. The resulting water is purified but still contains som e dissolved 
solids.
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Natural water com es from  unprotected well o r spring system s and is 
bottled w ithout extensive treatm ent. Because it is almost exclusively 
groundwater, it usually contains a range of m inerals and is, therefore, quite 
flavorful. Spring water is ground water that has risen naturally to the surface. 
Artesian spring water also rises under its own pressure, but only after it has 
been reached by drilling.

Mineral water is sim ply water that contains m inerals - w hich is true o f  
virtually all water except distilled water. Natural mineral water contains ju st 
the minerals present in the w ater as it com es from the ground. M ineral water can 
be still or sparkling. The carbon dioxide thut causes carbonation also can be 
natural or added during bottling.

As for contam inants, bottled w ater generally rates as good as but no 
better than municipal w ater supplies used for com parison purposes. If  you do 
purchase bottled or vended water, purchase from  a quality retailer who handles 
enough volume to rotate stock. If you have concerns about locally vended water, 
contact mr county health departm ent o r the C olorado Departm ent o f Health, 
(303) 692-2000.
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