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A M E N D M E N T

O FFER E D  IN T H E  H O U S E  

TO: MB 360

1 Page I, line 1, following "system s":

2 Insert and relating to the regulation of an exposed aquifer that is a drinking

3 w a te r  source"

4

5 Page 1, following line 15:

6 Insert a new bill section to read:

7 "* Sec. 2. AS 46.03 is am ended by adding a new section to read:

S Sec. 46.03.085. E x p o se d  aquifers ,  (a) The departm ent shall adopt regulations

9 providing for w ater quality standards and the protection o f  an exposed  aquifer. The

10  regulations must include a procedure for the review  o f  a proposed  developm ent on

1 1  property containing an exposed  aquifer and for m onitoring  the water quality  o f  the

1 2  exposed aquifer until the aquifer is no longer exposed  and  set a  fee to accom pany  the

13 filing of the proposed developm ent plan to cover the cost o f  the review.

14 (b) A person developing property jcontaining an exposed  aquifer shall prepare

15 and file a developm ent plan with the department prov id ing  for the protection of the

16 exposed aquifer, shall pay the required fee, and m ay not proceed with the developm ent

17 before receiving approval o f  the development plan by the department.

IS (c) In this section,

19 <1 > "exposed aquifer" means an aquifer that is exposed  to the surface A

20 as a result o f  previous m ining activity and^s used asja source of drinking water;

2 1  (2 ) "proposed development" m eans a developm ent project or

2 subdivision for which the construction o f  im provem ents has not started within 1 0 0  feet

23 o f  an exposed aquifer."
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F ISC AL  NOTE
STATE OF ALASKA Fiscal Note Number
2(106 LEG ISLATIVE SESSION Bill Version:

() Publish Date:

Revision Date/Time (Note if correction):_______________Dept. Affected: Dept of Environmental Conservation
Title Regulation of public accomodations water RDU Environmental Health

supply systems Component Drinking W ater
Sponsor Representative Kevin Meyer
Requester House Finance Committee Component No. 2066

E x p e n d itu re s /R e v e n u e s (Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below.
O PERATING  EXPENDITURES FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012
Personal Services 288.1 288.1 288.1 288.1 288 1 288.1
Travel 15.0 15.0 15.0 15.0 15.0 15.0
Contractual 86.6 36.6 36.6 36.6 36.6 36.6
Supplies 33.6 5.0 5.0 5.0 5.0 5.0
Equipment 0.0 0.0 0.0 0.0 0.0 0.0
Land & Structures 0.0 0.0 0.0 0.0 0.0 0.0
Grants & Claims 0.0 0.0 0.0 0.0 0.0 0.0
Miscellaneous 0.0 0.0 0.0 0.0 0.0 0.0

TO TAL OPERATING 423.3 344.7 344.7 344.7 344.7 344.7

CAPITAL EXPENDITURES |

CHANG E IN REVENUES ( ) 0.0 0.0 0.0 0.0 0.0 0.0

FUND SOURCE (Thousands of Dollars)
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 373.3 294.7 294.7 294.7 294.7 294.7
1005 GF/Program Receipts 0.0 0.0 0 0 0.0 0.0 0.0
1037 GF/Mental Health 0.0 0.0 0 0 0 0 0.0 0.0
Other (1007 Interagency) 50.0 50.0 50 0 50 0 5 0 0 50.0

TOTAL 423.3 344.7 344.7 344.7 344.7 344.7

JJ.
HB 360

Estim ate of any current year (FY2006) cost: 0.0______
Mark this box (X) if funding for this bill is included in the Governor's FY 2007 budget proposal: 

POSITIONS
Full-time 4 A

M
A 4 4 4

Part-time 0 0 0 C 0 0
Temporary 0 0 0 0 0 0

ANALYSIS: (Attach a separata page if  necessary)
This legislation would require the DEC Drinking Water program to regulate public accommodations drinking 
water systems that serve 24 people or less for at least 60 days of the year. It excludes 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 FY04 and FY05 budget process, 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 stale. There is no definitive inventory for the total 
number of systems that would bo regulated under this legislation. However, based on available information, 
there are an estimated 3,000 systems that would be regulated.
(Continued on page 2)

Prepared by: Kristin Ryan. Director____________________________________________  Phone (907)269-7644
Division Environmental Health Dote/Timo 4/10/06 8 00 AM

Approved by Kurt Frednksson________________________________________________  Date 4/1Q/Q6 8 00 AM
Agency Department of Environmental Conservation
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FISCAL NOTE

A N A L Y S IS  C O N T IN U A T IO N

(Continued from page 1)
Regulations will be 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 has a surface water source, filtration and/or 
disinfection will be required. The legislation includes the option for DEC to require systems to submit plans to 
DEC for review and approval for construction, extensions, installations and operation. Existing statute allows 
DEC to waive this requirement and this fiscal note assumes DEC will employ this waiver for Class C 
systems.
- Personal Serv ice s - Funding 4 permanent full time positions is needed to develop regulations, implement 
the regulations, perform compliance monitoring, provide technical assistance, and conduct enforcement.
- Travel - Support 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 monitoring database, public notices, and position 
support costs in the first year. Contractual funding is also needed for position support costs.
- Supplies - Additional supplies are needed in the first year of start up and one time costs for office furniture 
and computers for all new permanent staff thereafter for ongoing office supplies, field equipment (such as 
personal safety gear, field equipment, cameras), and computer replacement costs.
- Other Fund Source - Interagency authority is included for an RSA with DHSS. A small subset of Class C 
systems; facilities that provide child care and/or assisted living, are currently provided limited services by 
DEC through an RSA from DHSS that began in FY2006 a s an unbudgeted RSA. This RSA funding is 
expected to continue and is therefore included in this fiscal note.

STATE OF A LASICA BILL NO. HB 360_____________
2006 LEGISLATIVE SESSION

Pago of 2 of 4



Personal Services New Position Detail
Departm ent of Environm ental Conserva'lon

HB 360 (revised)

Scenario: DEC 07 Fiscal Notes (5160) 
Com ponent: Drinking W ater (2066)

RDU: Environmental Health (207)

PCN Job Class Tlllo
Tlmo

Status
Rotlro Barg
Code Unit Location

Salary
Sched

Range & Budgeted Split/ Annual 
Steps Months Count Salary

Premium Annual 
COLA Pay Benefits

Total
Costs

18-//001 Environ Program Spec IV FT A GG Anchorage 2A 20 B 12.0 55,056 1,489 0 29,802 86,347

Justification: Funding Detail:
Implement HB3G0. Compliance monitoring, technical assistance, and enforcement 1004 Genoral Fund Receipts 100.00% 80,3-17
tor L'luSb u puunc Wtiior sysicins.

Total Funding: 100.00% 86,347

18-//002 Environ Program Spec II FT A GG Anchorage 2A 1GB 12.0 41,7-18 1,129 0 25,111 67,988

Justification: Funding Detail:
Implomenl HB3G0. Compliance monitoring, technical assistance, and enforcement 1004 General Fund Receipts 100.00% 67,980
ior uiiiSj u  puuiic v/wicr sysioins.

Total Funding: 100.00% 67,908

18-1/003 Engineering Assistant II FT A GG Anchorage 2A 18 B 12.0 40,024 1,299 0 27,323 76,6-tG

Justification: Funding Detail:
Implement 11B360 Plan reviews, technical assistance, and enforcement for Class C 100-1 General Fund Receipts 100.00% 76,646
puuiic wnier systems.

Total Funding: 100.00% 76,646

18-//004 Environ Program Technician FT A GG Anchorage 2A 13 B 12.0 33.8G4 91G 0 22,332 57,112

Justification: Funding Detail:
Implement HB3G0. Compliance monitoring, tochnic.il assistance, and enforcement 1004 General Fund Receipts 100.00% 57,112
Kir L.I0S5 u puuiic waicr sysiuins,

Total Funding: 100.00% 57,112

Nolo. II a position Is split, nn asterisk (') will appear In ttio Split/Count column, II the split position is also counted in the component, two asterisks (" )  will npponr in tills column.

I ’ago 3
Stale of Alaska 

Depailment of Environmental Conservation 0-1-10-2006 8: It) am



Personal Services New Position Detail

Scenario: DEC 07 Fiscal Notes (5168) 
Com ponent: Drinking W ater (2066)

RDU: Environmental Health (207)

C om ponent Sum m ary:

Total Now Positions: *1

Departm ent of Environm ental Conservation  
I IB 360 (revised)

Fund Description
Fund

Percent
Fund

Amount

1004 General Fund Receipts 100.00% 288,093

Total Funding: 100.00% 208,093

Nolo: II a position is split, nil asterisk (') will appear in the Split/Count column. II llto split position is also counted in lint component, two asterisks ('*) will appear in tills column

S la in  o l  A la s k a

Page 4 Department of Environmental Cousoivnlion 04*1U-?0I)(1 o. 19 am



HB 360 Fiscal Note Detail

Regulation of C lass C (public accomodation) water sy s tem s
FY2007 FY2008 FY2009 FY2010 FY2011 FY2012

Expenditures
Personal S e rv ice s
New PCNs

Travel

EPS IV 86.4 86.4 86.4 86,4 86.4 86.4
EEAII 76.6 76.6 76.6 76.6 76.6 76.6
EPS II 68.0 63.0 68.0 68.0 68.0 68.0

EPT 57.1 57.1 57.1 57.1 57.1 57.1
Total PS 288.1 288.1 288.1 288.1 288.1 288.1

15.0 15.0 15.0 15.0 15.0 15.0

Contractual
DB/IT 30.0 0.0 0.0 0.0 0.0 0.0

DOL RSA 20.0 0.0 0.0 0.0 0.0 0.0
Position support 36.6 36.6 36.6 36.6 36.6 36.6

Sub-total 86.6 36.6 36.6 36.6 36.6 36.6

Supp lies
General Office 6.0 4.0 4.0 4.0 4.0 4.0

PCA/Vk Stn 27.6 0.0 0.0 0.0 0.0 0.0
Field Supplies 0 0 TO 1 0 TO TO TO

Sub-total 33.6 5.0 5.0 5.0 5.0 5.0

Total Operating 423.3 344.7 344.7 344.7 344.7 344.7

Fund S ou rc e s
1002 Fed 0.0 0.0 0.0 0.0 0.0 0.0

1003 GFM 0.0 0.0 0.0 0.0 0.0 0.0
1004 GF 373.3 294.7 294.7 294.7 294.7 294.7

1005 GF/PR 0.0 0.0 0.0 0.0 0.0 0.0
1007 IA 50.0 50.0 50.0 50.0 50.0 50.0

Total Fund Sou rce s 423.3 344.7 344.7 344.7 344.7 344.7

4 /1 0 /J 0 0 G G VAIttftaroM.cgiit.'iMJfi HOUSE1MB 360 FN Detail 041006
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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 SE  D IS T R IC T  30

SPONSOR STATEMENT

HB 360

“An Act relating to the regulation of public accommodation water supply
sy s tem 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 water sources not covered under the National Safe Drinking 
Water Act has increased 50% since 1998. 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.



F ISCAL NOTE
STATE OF ALASKA Fiscal Note Number: _1_____
2006 LEGISLATIVE SESSION Bill Version: HB 360

(H) Publish Date: 2/3/06

Revision Date/Time (Note if correction):______________ Dept. Affected: D e p t  o f  E n v ir o n m e n ta l C o n s e r v a t io n

Title Regulation of public accomodations water RDU Environmental Health
supply systems Component Drinking Water

Sponsor Representative Kevin Meyer
Requester House Resources Committee Component No. 2066

E x p e n d itu re 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 FY 2012
Personal Services 379.7 428.9 428.9 428.9 428.9 428.9
Travel 17.0 17.0 17.0 17.0 17.0 17.0
Conlractunl 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
Grants & Claims 0.0 0.0 0.0 0.0 0.0 0.0
Miscellaneous 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL OPERATING 535.1 497.8 497.8 497.8 497.8 497.8

CAPITAL EXPENDITURES I |

CHANGE IN REVENUES ( ) 0.0 0.0 0.0 0.0 0.0 0.0

FUND SOURCE (Thousands ot Dollars)
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 0.0 0.0 0.0 0.0 0.0
1037 GF/Mental Health 0.0 0.0 0.0 0.0 0.0 0.0
Other (1007 Interagency) 50.0 50.0 50.0 50.0 50.0 50.0

TOTAL 535.1 497.8 497.8 497.8 497.8 497.8

Estimate of any current year (FY200G) cost: 0 0
Mark this box (X) if funding for this bill is included in the Governor's FY 2007 budget proposal: 

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

ANALYSIS: (Attach a separate page il necessary)
This legislation would require the DEC Drinking Watef program to regulate public accommodations drinking 
water systems that serve 24 people or less for at least 60 days of the year. It excludes 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 tor a portion of the Class C systems in the state. There is no definitive inventory or data source 
for the total number ol systems that could be 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 would be regulated.
(Continued on page 2)

Prepared by: Kristin Ryan. Director____________________________________________ Phono (907)269-7644
Division Environmental Health Date/Time 2/4/06 11:00 AM

Approved by: Kurt Frorinksson_______________________________________________  Date 2/4/2006
Agency Department ot Environmental Conservation______________________
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FISCAL NOTE i l l

A N A L Y S IS  C O N T IN U A T IO N

(Continued from page 1)
Regulations will be 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 has a surface water source, filtration and/or 
disinfection will be required. The legisiation requires systems to submit plans to DEC for review and approval 
for construction, extensions, installations and operation.
- P e rso n a l S e rv ic e s  - Funds are for 5 permanent FT positions 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 the Drinking Water piogram.
- Travel - Support 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 monitoring 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 thereafter 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).
- O th e r Fund S o u rc e  - Interagency authority is included for an RSA with DHSS. A small subset of Class C 
systems; facilities that provide child care and/or assisted living, are currently provided limited services by 
DEC through ari RSA from DHSS that began in FY2006 a s an unbudgeted RSA. This RSA funding is 
expected to continue and is therefore included in this fiscal note.

STATE OF ALASKA HILL NO. HB 360_____________

2006 LEGISLATIVE SESSION

Page 2 of 3
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HB 360 Fiscal Note Detail Fiscal Note No 1

Regulation of Class C (public accomodation) water sy s tem s
FY2007 FY2008 FY2009 FY2010 FY2011 FY2012

res
Personal Serv ices
New PCNs

EPS IV 86.4 86.4 86.4 86.4 86.4 86.4
EE I 91.6 91.6 91.6 91.6 91.6 91.6

EEAII 76.6 76.6 76.6 76.6 76.6 76.6
EPS II 68.0 68.0 68.0 68.0 68.0 68.0

EPT 57.1 57.1 57.1 57.1 57.1 57.1
College Intern IV 0J2 49.2 49.2 49.2 49.2 49.2

Total PS 379.7 428.9 428.9 428.9 428.9 428.9

Travel 17.0 17.0 17.0 17.0 17.0 17.0

Contractual
DB/IT 30.0 0.0 0.0 0.0 0.0 0.0

DOL RSA 20.0 0.0 0.0 0.0 0.0 0.0
Position support 45.9 45.9 45.9 45.9 45.9 45.9

Sub-total 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
PC/Wk Stn 34.5 0.0 0.0 0.0 0.0 0.0

Other OO U J_0 1.0 TO TO
Sue-total 34.5 1.0 1.0 1.0 1.0 1.0

Total Operating 535.1 497.8 497.8 497.8 497.8 497.8

Fund Sources
1002 Fed 0.0 0.0 0.0 C.9 0.0 0.0

1003 GFM 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/PR 0 0 0 0 0.0 0.0 0.0 0.0
1007 IA 50 0 50.0 50.0 50.0 50.0 50.0

Total Fund Sources 535 1 497.8 497.8 497.8 497.8 497 e

. :oqg
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M OUSE D IS T R IC T  30
R e p r e s e n t a t i v e  K e v i n  M e y e r

M E M O R A N D U M

D A T E : J a n u a r y  1 6 ,2006

T O R e p re se n ta t iv e  K evin  M e y er

F R O M M ike  P aw low sk i

R E Sectional A nalysis  fo r  MB 360
(Version No. 2 4 - L S 1 4 6 S \ A )

As a prelim inary  matter, note that a sectional sum m ary  o f  a hill should not be considered 
an authoritative interpretation o f  the bill and the bill itself L  the best statement of its 
contents. If you would like an interpretation o f  the bill as it m ay apply to a particular set 
o f  circum stances, please advise.

Section 1. Adds a new section requiring the Department o f  Environm ental Conservation 
to adopt regulations establishing m in im um  drinking water standards and standards for the 
construction, improvement, and m aintenance o f  w ater supply system s serving a place of 
public accom m odation. Defines ‘‘public accom m odation" and “ w ater supply  system."

Sec tion  2. Requires plans be subm itted  to the Department o f  Environm ental 
Conservation prior to the construction, extension, installation o r  operation o f  a water 
supply system  as defined in section 1 .

Sectional
I  i i i . n l ;  K r p n t i  i i U l i w  Im  i i i i  M i n t  , l< p. % s l . i l .  A  u v  •  l u l l  I r r r :  ( M i l l )  I f iS -  I ' . I T .

S r t t l t i i t :  M u i r  l u p i l n l ,  J t m c o i i ,  M . i  l > . i ' I ' l M i l  11 *•.' •  I ' l c m r  | ; i h " J  1(>V  I ( I | 5  I  . u  I ‘ H I7 )  - l l i . V A K I i  

I  t i t  r  r i  n i :  T i n  U  4 t l i  A m - , A m  I i h m i ' i  A I .1U ..1 ‘»(*l i f  I 1 a •  I ' lm m  (1*07  > 1* 0 0  I I I  l . i «  | I I 0 7 |  J l i l l  0 1 (17



Alaska Conservation Alliance
U n it in g  f o r  A la s k a 's  F u tu re

M arch 14. 2006

The Honorable M ike Chenault 
Co-Chair. House Finance Comm ittee 
1 louse o f  Representatives 
Alaska State Capitol, Room 519 
Juneau, Alaska 99801-1182

The 1 Ionorable Kevin M eyer 
Co-Chair. House Finance Com m ittee 
House o f  Representatives 
Alaska State Capitol. Room  519 
Juneau, Alaska 99801-11S2

Hear Representatives Chenault and M eyer,

On beha lf  o f  the 40 conservation groups and businesses and 38,000 A laskans represented by the 
Alaska Conservation Alliance (ACA ). 1 would like to express support for I1B360. ACA would like 
to com m end Representative M eyer for taking the lead to close an important gap in the regulatory 
process by ensuring that small water system s are m onitored and kept safe in the state o f  Alaska.

Over 100.000 individuals in Alaska are dependent upon water system s that are too small to be 
regulated by the ERA, but are larger than private wells. With the num ber o f  water-borne outbreaks 
increasing dramatically in the last several years, we believe the regulations put in place by HB360 
arc vital to safeguard public health and drinking water in small public w ater systems. A C A  would 
like to em phasize  the importance o f  including regular water testing as part o f  the established 
regulations. Though these tests will add to the need for m onetary backing, as evidenced by the 
Department o f  Environmental C onservation 's  fiscal note, they are indispensable as a m eans to 
ensute  drinkinu water safetv.

The Alaska Conservation Alliance would like to thank you for your consideration o f  IIB 360 and 
would urge you to adopt this important piece o f  legislation.

Sincerely.

r
Kate Froll 
Executive Director

cc: The Honorable Representative S to lt /e
I he Honorable Representative Foster 
I he Honorable Representative Haw ker 
Hie Honorable Representative Holm 
Hie Honorable Representative Kelly 
I he Honorable  Representative Wey branch 

The 1 Ionorable Representative Kerttula 
I he I Ionorable Representative Joule 
I he Honorable Representative M oses

I'D Box 100660, Anchorage Alaska 99510 / I'll. 907.258.6171 ' Fax 907.258.6177
I'D Box 22151. Juneau A laska 99802 / I'll. 907.463.3366 /  Fax 907.463.3312 w u u .akvo icc .o rg
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C D A  EPA 810-F-99-017 
V / L i M  December 1999

Drinking Water Standards 
& Health Effects

SAI-'li I ) U I \ k l \ ( !  W.YIISK AC.T * CkLLxURVII.Vi 2~> W A R S • I ’KOTRCT O t  K IlKAI.TII 1‘ROM SOL'ROS TO TA P

Drinking water standards are set by the U.S. 
Environmental Protection Agency (U5EPA) to 
control the level ot contaminants in the nation's 
drinking water. The Sate Drinking Water Act 
(SDWA) requires U5EPA to set these standards, 
which public water systems in the U.S. are 
required to meet. USEPA has set standards tor 
90  chemical, microbiological, radiological, and 
physical contaminants in drinking water. Seven 
of these are new standards which will be enforce­
able January 1, 2002. USEPA and others are 
currently conducting research and collecting 
information to determine which currently unregu­
lated contaminants pose the greatest public health 
risk and will therefore be regulated in the future.
USEPA also sets Secondary Drinking Water 
Regulations, which are non-enforc eab le guide­
lines for contaminants that may c..use 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 i nforce them.
P u b l ic  W a t e r  S y s tem s  M u s t  M e e t  
N a t io n a l  D r in k in g  W a t e r  S t a n d a r d s

Drinking water standards apply to public water 
systems, which provide water to at least 15 
connections or 25 persons at least 60 days out ot 
the year (most cities and towns, schools, busi­
nesses , i ainpgrounds, and shopping malls are 
served In public water systems;.
P r iv a te  W e lls

The 10 pert ent of Americans who s e  water 
Comes from private wells (individual wells 
serving fewer than 25 persons) are not required 
to be protected In these federal standards.
People w ah private wells are responsible *° r 
making sure that their own drinking water is 
sale. Some states do et standards rot private 
wells, so vxell owner*- should i.hec k their slate

requirements. USEPA recommends testing your 
water once per year to see if it meets federal and 
state standards. Call the Safe Drinking Water 
Hotline at 1-800-426-4791 or see the Safewaler 
home page at w w w .c  vgov/sufewater/iaq/ 
SCoiHml to find out h to get a list of certified 
testing labs in your state.
Bottled W ater
Bottled water is regulated by the U.S. Food and 
Drug Administration 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 follow ing steps to set enforce­
able, health-based drinking water standards.
I . Deter mine whether a contaminant should be 

regulated based on peer-reviewed science,
including date or . how often the contaminant 
or c urs in tin* em  ironment; how humans are 
exposed to it; the health effec ts of exposure, 
(partic ularly to vulnerable subpopulations); 
how' easily the contaminant Can b e  detec ted 
in drinking water; whether technology exists 
to remove it from drinking water; and the 
likely impact of regulation on water systems, 
public health, and the economy,

2. Set a Maximum Contaminant Level Goal 
(MCLG) 'the level of a contaminant in drink­
ing water below which there is no known or 
expe< ted health risk. MCLGs allow for a 
margin of safety). flu?se goals take into 
ace ouni the re-ks cm exposure for certain 
sensitive populations, such as infants, the* 
elderly, and persons xxilh compromised 
immune systems. These goals are not emorce- 
able levels because they do not take available 
technology into consideration, and therefore 
are sometime*. Net at levels which public 
water systems r arinot meet

Standards v. Health Effects
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3. Propose an enforceable standard in the form of a 
Maximum Contaminant Level (MCL) (the maximum 
amount of a contaminant a llowed in water deliv­
ered to a user of any public water system) or a 
Treatment Technique (TT) (required procedure or 
level of technological performance set when theie 
is no reliable method lo measure a contaminant at 
very low levels). MCLs are set as c lose to MCLGs 
as feasible, considering available technology and 
cost. Examples of rules requiring treatment tech­
niques are the Surface Water Treatment Rule 
(requires disinfection and filtration) and the Lead 
and Copper Rule (requires optimized corrosion 
control). Water samples that contain lead or copper 
exceed ing the action level trigger additional 
treatment or other requirements that a water 
system must follow. Required testing (monitoring) 
schedules are part of the enforceable standard.
After determining a proposed MCL or TT that is as 
c lose to the MCLG as possible based on affordable 
techno'rrg/, USEPA must complete an economic 
analysis to determine whether the benefits of that 
standard justify the costs. If not, USEPA may adjust 
the MCL for a panic ular class or group of systems to 
a level that ''maximizes health risk reduction 
b e n e f i t s  at a cost that is justified by l ire  benefits," 
USEPA may not adjust the MC'L if the benefits 
justify the costs to large* systems and small systems 
that arc* unlikely lo receive* variances.
USEPA sets an enforceable MCL or TT. After 
considering c o m m e n t s  o n  the proposed standard 
and other relevant information, USEPA makes linal 
.111 enforceable Maximum Contaminant Level or 
Treatment Technique, including required tesling 
and reporting si hedules.

. States arc* authorized to grant variances from 
standards lor systems serving up to 3 ,300 people it 
the s y s t e m s  cannot atford to comply with a rule 
(through treatment, an alternative* source of water, 
or other restructuring) and the systems in s ta l l  EPA- 

approved variance* technology. States c an grant

variances to systems serving 3,301 - 10 ,000 people 
with USEPA approval. SDWA does not allow 
small systems to have variances for microbial 
contaminants. Under certain circumstances 
exemptions from standards may be granted lo 
allow extra time to seek other compliance options 
or financial assistance. After the exemption period 
expires, the public water system must be in compli­
ance. The terms o f variances and exemptions must 
ensure no unreasonable risk to public health,

D ete rm in in g  W h e th e r  S ta n d a rd s  A re  N e e d e d  
for O lh e r  C o n ta m in a n ts  -  th e  C o n ta m in a n t 
C a n d id a te  List

The 1996 Amendments to SDWA require USEPA to 
establish every 5 years a list of contaminants which are 
known or 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 for additional researt h, those which need 
additional occurrence data, and those that are priori­
ties for consideration in rulemaking. The list was 
developed with significant input ftom the scientific 
community and other interested parties. The next 
stops for USEPA an* to determine which c ontaminants 
to address tirst in all < ategories, and to outline plans ot 
action for making regul. lory decisions for five or more 
contaminants by the year 2001.
In order to support this decision-making, USEPA has 
also established a National Conlaminan, c urrenro 
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 monitoring t ertain unregulated contaminants. This 
monitoring data w ill provide the basis lur identifying 
contaminants that may In* placed on future Contaminant 
Candidate I ists and support the USEPA Administrator’s 
decisions to regulate contaminants in the future.
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C h e m i c a l  c o n t a m i n a n t s  o c c u r  in  d r i n k i n g  w a t e r  
s u p p l i e s  t h r o u g h o u t  th e  U n i t e d  S ta te s ,  r a n g i n g  f ro m  
b a r e ly  d e t e c t a b l e  a m o u n t s  to  le v e l s  t h a t  c o u ld  p o s s ib ly  
t h r e a t e n  h u m a n  h e a l th .  D e t e r m i n i n g  th e  h e a l t h  e ffec ts  o f  
th e s e  c o n t a m i n a n t s  is d i f f icu l t ,  e s p e c i a l l y  s in c e  r e s e a r c h ­
e r s  a r e  s t i l l  l e a r n in g  h o w  c h e m i c a l s  r e a c t  in  th e  b o d y  to  
d a m a g e  c e l l s  a n d  c a u s e  i l lness .

Acute and Chronic Health Effects
T o x ic  d o s e s  o f  c h e m i c a l s  c a u s e  e i t h e r  a c u t e  o r  c h r o n ic  

h e a l t h  e f fec ts .  A n  a c u te  effect u s u a l l y  fo l lo w s  a  la rg e  d o s e  
o f  a  c h e m i c a l  a n d  o c c u r s  a lm o s t  im m e d i a t e l y .  E x a m p l e s  o f  
a c u t e  h e a l t h  e ffec ts  a r e  n a u s e a ,  l u n g  i r r i t a t io n ,  s k in  ra sh ,  
v o m i t i n g ,  d i z z i n e s s  a n d  e v e n  o t  a th .

T i ie  le v e ls  o f  c h e m ic a l s  in  d r i n k i n g  w a te r ,  h o w e v e r ,  
a r e  s e l d o m  h ig h  e n o u g h  to  c a u s e  a c u te  h e a l th  e ffec ts .  T h e y  
a re  m o r e  l ike ly  to  c a u s e  c h r o n ic  h e a l t h  e f fec ts  — e ffec ts  th a t  
o c c u r  lo n g  a f t e r  e x p o s u r e  to  sm a l l  a m o u n t s  o f  a  c h e m ic a l .  
E x a m p l e s  o f  c h ro n ic  h e a l th  e f fec ts  in c lu d e ;  c a n c e r ,  b i r th  
d e fe c t s ,  o r g a n  d a m a g e ,  d i s o r d e r s  o f  th e  n e r v o u s  s y s te m ,  
a n d  d a m a g e  to  th e  i m m u n e  s y s te m .

E v i d e n c e  r e l a t i n g  c h r o n i c  h e a l t h  e f fe c ts  to  sp ec i f ic  
d r i n k i n g  w a t e r  c o n t a m i n a n t s  is l im i te d .  In  th e  a b s e n c e  o f

ex ac t  sc ien t i f ic  in f o rm a t io n ,  sc ie n t i s t s  p r e d i c t  th e  l ike ly  
a d v e r s e  effec ts  o f  c h e m ic a l s  in  d r i n k i n g  w a t e r  u s i n g  
l a b o r a to r y  a n im a l  s t u d i e s  a n d ,  w h e n  av a i lab le ,  h u m a n  
d a t a  f r o m  c lin ica l  r e p o r t s  a n d  e p id e m io lo g ic a l  s t u d ie s .  
T h e  p o s s i b l e  c h r o n i c  h e a l t h  e f f e c t s  o f  th e  c h e m i c a l s  
l i s t e d  in  th i s  f a c t  s h e e t  a r e  c o n s e r v a t i v e  e s t im a te s ,  r a r e l y  
b a s e d  o n  d o c u m e n t e d  h u m a n  h e a l t h  e f fe c ts .

Setting Standards
In s e t t i n g  s t a n d a r d s  fo r  d r i n k in g  w a t e r  c o n ta m in a n t s ,  

r e g u l a to r s  e s t im a te  th e  c o n c e n t r a t i o n  o f  a c o n t a m i n a n t  
th a t  a p e r s o n  c an  d r i n k  s a fe ly  o v e r  a  li fe t im e. T h e s e  
c a lc u la t i o n s  a r e  b a s e d  o n  all a v a i l a b le  to x ico lo g ica l  
in f o r m a t io n  a n d  a l l o w  a  g e n e r o u s  s a f e ty  m a r g in .  T h e  
fo l lo w in g  c h a r t  l is.s c o n t a m i n a n t s  c u r r e n t l y  r e g u l a t e d  b y  
U.S. E n v i r o n m e n ta l  P ro te c t io n  A g e n c y  (EPA) s t a n d a r d s .

T h e  EP A  s t a n d a r d  fo r  d r i n k i n g  w a te r ,  th e  M a x i m u m  
C o n t a m i n a n t  L ev e l  (M C L ),  is th e  h ig h e s t  a m o u n t  o f  a 
c o n t a m i n a n t  a l l o w e d  in  d r i n k i n g  w a t e r  s u p p l i e d  b y  
m u n i c ip a l  w a t e r  s y s te m s .  A l t h o u g h  M C L s  a r e  se t  
p r i m a r i ly  to p ro t e c t  h e a l th ,  th e y  a lso  tak e  in to  c o n s i d e r ­
a t i o n  th e  fea s ib i l i ty  a n d  cos t  o f  a n a ly s is  a n d  t r e a tm e n t  o f  
th e  r e g u l a t e d  c o n ta m in a n t .

C o n t a m i n a n t s  a r e  r e g u l a t e d  w h e n  th e y  o c c u r  in 
d r i n k i n g  w a t e r  s u p p l i e s  a n d  a r e  e x p e c t e d  to  t h r e a t e n  
p u b l i c  h e a l th .  T h e  E P A  w ill  c o n t i n u e  to  s e t  s t a n d a r d s  fo r  
m a n y  o t h e r  d r i n k i n g  w a t e r  c o n ta m in a n t s  n o t  l is ted  in  th is  
fa c t  s h e e t  w h ic h  m e e t  th e s e  c r i te r ia .

National Primary Drinking Water Standards

ORGANIC CHEMICALS MCL (mg/L)’ HEALTH EFFECTS

Actylamido TV probable cancer, nervous system
Adipate (diothylhoxyl) 0.4 liver damage, reduced bone mass
Alachlor 0.002 probable cancer
Atrazine 0.003 reproductive and cardiac
Benzene 0.005 cancer, chromosome changes

1 Milligrams per liter (mg/L) = one part per million (ppm) or 1 ounce in 7800 gallons.
1 TT = Trontment tochniquo requirement in effect.
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ORGANIC CHEMICALS MCL (mg/L)1 HEALTH EFFECTS
Benzo(a)pyrene (PAH) 0.0002 developmental and reproductive effects
Caroofuran 0.04 nervous and reproductive system
Carbon tetrachloride 0.005 cancer, liver damage
Chlordane 0.002 probable cancer
2,4-D 0.07 liver, kidney, nervous system
Dalapon 0.2 increased kidney-to-body weight
Di[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
Dirioseb 0.007 decreased body and thyroid weight
Dioxin(2,3,7,8-TCDD) 3.0 X 10 6 liver damage, birth defects, probable cancer
Diquat 0.02 cataracts
Endothall 0.1 increased organ weight
Endrin 0.002 nervous system, kidney effects
Epichlorohydrin TP probable cancer, changes in blood and chromosomes
Ethylbenzene 0.7 liver, kidney, nervous system, eyes
Ethylene dibrornide (EDB) 0.00005 probable cancer
Glyphosphate 0.7 lung congestion
Heptachlor 0.0004 probable cancer
Heptachlor epoxide 0.0002 probable cancer
Hexachlorobenzene (HCB) 0.001 skin lesions, nerve and liver damage
Hexactilorocyclopentadiene (HEX) 0.05 damage to liver, kidney, stomach, heart
Lindane 0.0002 liver, kidney
Methoxychlor 0.04 liver, kidney, nervous system, heart
Monochlorobonzeno(Chlorobenzene) 0.1 liver, kidney, nervous system

1 Milligrams per liter (mg/L) = one pari per million (pprn) or 1 ounce in 7800 gallons. 
1 TT = Treatment technique requirement in ofloct.



ORGANIC CHEMICALS MCL (mg/L)1 HEALTH EFFECTS
Oxamyl (Vydafe) 0.2 decreased body weight
Pentachlorophenol 0.001 probable cancer, liver, kidney, reproductive effects
Picloram 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
Tetrachloroethylene 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-Trichlorobenzene 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. 
J TT = Treatment technique requirement in effect.

RADIONUCLIDES MCL HEALTH EFFECTS
Bela particle and photon activity 4 mrem /yr’ 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 biological effect as 
one roentgen of X-ray or gamma-ray radiation. A millirem (mrem) is 1/1000 of a rem.

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

An Explanation of Treatment Technique

i uMiment Technique.1 requirem ents vary w ith each contam inant. In general, depending upon the size of the population 
served by a w ater supplier, a p redeterm ined num ber o f sam ples must be taken w ithin a specific time period. Only a certain 
percentage of these sam ples m ay exceed a specified level for each contam inant. For example, a w ater supplier serving more 
than 100,000 people m ust sam ple for lead from 100 household taps every six months. If more than 10% of these samples exceed
0.015 m g /L  of lead, the  w ater supplier m ust begin treatm ent. Treatm ent m ay consist of reducing thecorrosivity  of the w ater 
(highly corrosive water tends to leach lead nut from pipe fittings), or rem oving the lead from the supply  s o u k  e, or replacing 
w ater lines that contain lead com pounds. For microbes, treatm ent standards should reduce the risk of Infection to less than 
one in 10,000 per year.
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INORGANIC CHEMICALS MCL (mg/L)1 HEALTH EFFECTS

Antimony 0.006 possible cancer
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)
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) TT stomach and intestinal distress, liver, kidney, anemia
Cyanide 0.2 weight loss, thyroid, nerve damage
Fluoride 4.0 skeletal damage
Lead (at tap) TT central and peripheral nervous system damage, kidney, highly toxic to infants and pregnant women
Mercury (inorganic) 0.002 kidney, nen/ous system
Nickel 0.1 heart and liver damage, skin irritation
Niirate-Nitrogen 10.0 spleen hemorrhage, methemoglobinemia
Nitrite (as N) 1.0 spleen hemorrhage, methemoglobinemia
Nitrate + Nitrite (both a s  N) 10.0 spleen hemorrhage, methemoglobinemia
Selenium 0.05 nervous and circulatory system, liver, kidney, hair loss
Thallium 0.002 blood changes, liver, kidney, hair loss

1 Mi ligrams per liter (mg/L) = one part per million (ppm) or 1 ounce in 7800 gallons. 
* Urder review
2 TT = Treatment Technique requirement in effect.

MICROBIOLOGICAL MCL HEALTH EFFECTS

oiardia lamblia TT’ stomach and intestinal distress
Legionella TT’ Legionnaire's disease (pneumonia)
Standard Plate Count TT' varies with organism
Turbidity PSr interferes with disinfection
Viruses IT ’ intestinal distress, infectious hepatitis

’ Treatment Technique requirement in effect.
1 PS (Performance Standard) 0.5 NTU -1 0 NTU, (Nephelometric Turbidity Unit).



National Secondary Drinking Water Standards

CONTAMINANTS SUGGESTED LEVELS EFFECTS
Aluminum 0.05-0.2 rng/l discoloration of water
Chloride 250 mg/l taste, corrosion of pipes
Color 15 color units aesthetic
Copper 1 mg/l taste, staining of porcelain
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/l 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 corrosivity 

(related to lead levels in water), can damage plumbing and limit effectiveness of detergents.
Zinc 5 mg/l taste

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 concentrations each can cause adverse health 
reactions and are therefore listed a s Primary Standards. "Aesthetic" refers to effects of contaminants that may make 
water look, taste, or smell unpleasant, yet are not necessarily harmful to hoalth.
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Appendix D 
Glossary
Crypto spa i icli tun

A  p ro to z o a n  a s s o c i a t e d  w i th  th e  
d is e a s e  c r y p to s p o r id io s i s  in 
h u m a n s .  T h e  d i s e a s e  c a n  b e  
t r a n sm i t t e d  th r o u g h  in g e s t io n  o f  
d r in k in g  w a te r ,  p e r s o n - to - p e r s o n  
c o n ta c t ,  o r  o th e r  e x p o s u r e  ro u te s .  
C ry p to s p o r id io s i s  m a y  c a u s e  a cu te  
d ia r rh e a ,  a b d o m i n a l  p a in ,  v o m i t ­
ing ,  a n d  fe v  r  th a t  la s t  1-2 w e e k s  
in  h ea l th y  a d  ’Its, b u t  m a y  be 
c h ro n ic  o r  fat il in  im m u n o -  
c o m p ro m isc c  p e o p le .

E xp o su re
C o n ta c t  b e tw e e n  a p e r s o n  a n d  a 
c h e m ic a l .  E x p o s u r e s  a r e  c a l c u ­
la ted  as  th e  a m o u n t  o f  c h e m ic a l  
a v a i l a b le  fo r  a b s o r p t io n  b y  a 
p e r s o n .

G iardia I am h i i  a

A  p ro to z o a n ,  w h ic h  c a n  s u r v iv e  in 
w a te r  fo r  1 to  3 m o n t h s ,  a s s o c ia te d  
w ith  th e  d is e a s e  g ia r d ia s i s .  I n g e s ­
tion  o f  th is  p r o to z o a n  in  c o n t a m i ­
n a ted  d r i n k in g  w a te r ,  e x p o s u r e  
f r o m  p e r s o n - to - p e r s o n  c o n ta c t ,  
a n d  o th e r  e x p o s u r e  r o u t e s  m a y  
c a u s e  g ia rd ia s i s .  T h e  s y m p t o m s  o f  
th is  g a s t ro in te s t in a l  d i s e a s e  m a y  
p e rs is t  fo r  w e e k s  o r  m o n th s  a n d  
in c lu d e  d ia r rh e a ,  f a t ig u e ,  an d  
c ra m p s .

M a x im u m  C on tam in an t 
L eve l (M C L )
M a x i m u m  p e rm is s ib l e  leve l  o f  a 
c o n ta m in a n t  in w a t e r  w h ic h  is 
d e l iv e re d  to  a n y  u s e r  o f  a p u b l i c  
w a te r  sy s te m .

N itra te s
In o r g a n ic  c o m p o u n d s  th a t  c an  
e n te r  w a te r  s u p p l ie s  f r o m  fe r t i l i z e r  
r u n o f f  a n d  s a n i ta ry  w a s t e w a te r  
d is c h a rg e s .  N i t r a te s  in  d r in k in g  
w a te r  a r c  a s s o c ia te d  w ith  m e t h ­
e m o g l o b in e m ia ,  o r  b lu e  b a b y  
s y n d r o m e ,  w h ic h  re s u l ts  f ro m  
in te r f e r e n c e s  in  th e  b l o o d ’s a b i l i ty  
to  c a r r y  o x y g e n .

Organ  ic s
C h e m ic a l  m o le c u le s  th a t  c o n ta in  
c a rb o n  a n d  o th e r  e l e m e n ts  s u c h  as 
h y d ro g e n .  O rg a n ic  c o n ta m in a n t s  
o f  c o n c e r n  to  d r i n k in g  w a te r  
in c lu d e  c h lo r o h y d r o c a r b o n s .  
p e s t ic id e s ,  a n d  o th e r s .

Per cap ita
P e r  p e r s o n ;  g e n e r a l ly  u se d  in 
e x p re s s io n s  o f  w a te r  u se .  g a l lo n s  
p e r  ca p i t a  p e r  d a y  (g p e d ) .

Po in t-o f- lN e W a te r 
T rea tm en t
R efe rs  to  d e v ic e s  u se d  in the  h o m e  
o r  o f f i c e  o n  a  s p e c i f ic  ta p  to  
p r o v i d e  a d d i t io n a l  d r i n k in g  u a t e r  
t r e a tm e n t .

Po in i-o f-En iry  W a te r  
T rea tm en t
R e fe rs  to  d e v ic e s  u s e d  in the  h o m e  
w h e re  w a te r  p ip e s  e n t e r  to  p ro v id e  
ad d i t io n a l  t r e a tm e n t  o f  d r in k in g  
w a te r  u se d  th r o u g h o u t  the  h o m e .

R a d io n u c l id e s
E le n  c u t s  tha t  u n d e r g o  a p ro c e s s  
o f  n a tu ra l  d e c a y .  A s  r a d io n u c l id e s

d e c a y ,  th e y  e m i t  r a d ia t io n  in the  
f o r m  o f  a lp h a  o r  b e ta  p a r t ic le s  a n d  
g a m m a  p h o to n s .  R a d ia t io n  can  
c a u s e  a d v e r s e  h e a l th  e f f e c ts ,  s u c h  
a s  c a n c e r ,  s o  l im i ts  a rc  p la c e d  on  
r a d io n u c l id e  c o n c e n t r a t i o n s  in 
d r i n k in g  w a te r .

R is k
T h e  p o te n t ia l  f o r  h a r m  to  p e o p le  
e x p o s e d  to  c h e m ic a ls .  In  o r d e r  fo r  
th e re  to  b e  r isk ,  th e re  m u s t  b e  
h a z a r d  a n d  th e re  m u s t  b e  e x p o ­
su re .

T rea tm en t T e ch n iq u e
A  s p e c i f ic  t r e a tm e n t  m e t h o d  
r e q u i r e d  b y  E P A  to  b e  u se d  to  
c o n t r o l  th e  lev e l  o f  a c o n ta m in a n t  
in  d r in k in g  w a te r .  In  sp e c i f ic  c a s e s  
w h e r e  E P A  h a s  d e t e r m i n e d  it is 
n o t  te c h n ic a l ly  o r  e c o n o m i c a l l y  
f e a s ib le  to  e s t a b l i s h  an  M C L .  E P A  
c a n  in s te a d  s p e c i fy  a t r e a tm e n t  
te c h n iq u e .

Tota l C o l i f o rm
B a c te r ia  th a t  a r e  u s e d  a s  in d ic a to r s  
o f  fcciil c o n t a m in a n t s  in d r in k in g  
w a te r .

T o x ic i t y
T h e  p ro p e r ty  o f  a  c h e m i c a l  to  
h a r m  p e o p le  w h o  c o m e  in to  
c o n ta c t  w i th  it.

V o la t i le  O rg an ic s
C h e m ic a l s  tha t ,  a s  l iq u id ,  e v a p o ­
ra te  in to  th e  air .

Definitions



Appendix A: National Primary Drinking Water Standards

C o n t a m in a n t s

M C L G

( m g /L )

M C L
( m g /L )

P o te n t ia l  H e a l t h  E f fe c ts  f r o m  

In g e s t io n  o f  W a te r S o u r c e s  o (  C o n t a m in a n t  In  D r in k in g  W a te r

Fluoride 4 0 4 0 Skctotn' and dental Duorosis .Natural deposits, lertiiizrr. Aluminum mdustr.es. water ndditivo

Volatile Organic*

Benzcno zefn 0 005 Cancer Some loorti. gas. drugs, post^idc. pami. piuMc uvtustrtcs

C aftoo ‘  'fra«,nio*Kto 2C*m 0 005 Cancer Solvents iind thou degradation products

p-DhJhioruoenzerk) 0 075 0 070 Ciincor Room and water deodorants, and *motnDaJi>‘

1,2-DChkjrOelharvi zero ooos Cancer Loaded gasolme. Ium.gants. (mmts

1.1-Dsfniur'jeinytene 0GC7 0 007 Curv.er Piastres, dyes, perfumes, pamts

Trk.hlnrnuthylL.-np zero OOOS Cancer Tenti es. adhesrvus nrd metal deorcaters

1,l,t*TnchtO(oaihAne 0 2 0 2 liver. Nervous t>ystcn» #?ftwctn Adr>c»rvo5. aerosols. leaiiJos. pamts. inks, metal degrcasers

Vmyi Chtor Oe zero 0  002 Cancer May lericn lrr»m PVC pipe, furmed Uy scZvrnl Meak down

I Coliform and Surface Water Treatment

Gi,\njtO L irn V t j ZOfO TT GaM'ornier*: psoaso Human and nnunol fecal waste

L C ij& U '/i] ll'A TT Lcgionruwre % d<sca.sc Ind^nnous lo natural waters can g'ow in wator h.j.itz>g sysicms

Standard Ptnte COUftf W  A TT Indicates water rjuaMy, effectivrhets ot 
Irnalmont

Total Cht.torm * z«>no <SS» ■* indicates g*uroenicnc HMNzgen* Human a n j unnn&l lerai waste

T<jif»di|y * NM TT in tu iV cs  wrtn tffurtfectmn. Mtr.A l*m Suit runt

Viruses zerti TT G.ultironlorv: dsra.se Hum-in or> I anunai f« a t  waste

Inorganic*

Antimony 2CU0 0 000 Cahpai Firr rrtar;Lir.ts. OOW nci. ev'Ctronif-S. f.rewurks SOlder

A$Dt*MOS «•'•Csrmi 7MFL 7MFL CarKer Natjrdl di p o v k . ftsta'stos cem**nt ir> water systirTA

Banum • i - CKLOiafOrv syUom O'foCf* Natufai <X|Hiiiti. pgments. cpoiy souiants. s;*tntcoj<

Beryd<um 0004 0 004 Bone. lu'Vj dAmage Eks.tr>.*!'. ae 'uspa.f. defense mJustr^s

Codm ^rr * 0 0 0 5 0 005 K»dnez effects C»4N#m.;cd p*pe corrpSkm. natural 0o(«<Vts. lvirter.e». l-amts

Chromium ’ (total) C 1 C1 kiijrvy, thuUlAUiry d lo h jm Nalur;ii dorrosits, nu/voj. eWtmtAalng. p^)m»jnri

Cyand* 0 2 0 2 TliyttiJ, nervous system (Meuge Eleclirv'aJ»tvj steel, # Ust* s m »ng, lf>iLi/t.r

Mt/NU'V •.} 000 2 o i c : Kli, '•♦y W y C M  sysl.-m d SOhJfff C»Up rgivft. natui^. Oepuv-ls f atU’rm*. • toCHCJl »wA'heS

Nitrntr* * to to Metherrvvji'vtki-rvrr j Ar-mai wi.isjn. fartAzer, natjra. di fjcs-ts. f f f i t r t t W  srwagw

ftanin 1 t Mi tn« r»);;4j<»lKjl*nomta Same a * rvtratc, ra(x>y convert«i lorxtr.iio

S o w u m  • OOfi 0 0 5 UvO* d tm j ju Natural (kfCArfl, mnmy smed-ng r.DiV(Ml crrnipuStdh

Truliurr ccocs C 002 Ksjnry. M * i ,  tXHir, mlf%V\Ai £us:irona>. drugs, a ' ys. g ass

Organic*

A^yaTH)** l» nj IT Cuhct"* rwrvdu* s o le * .  t,fT«vis K i f f f a »» u»#il m w^stMk.ilm treatnwnl

A I(*4l#. (d- *rtydr*yt»! 0 4 0 4 Dev’eased I *  «ty wv*gM luU«v, Ic /o  t«ukAgAJ. r t * i r * l ' j >

/»-m 0 0 0 2 C *r \<  * Markylt li »r* M^tift.. jn rn  rnrn, *..irr r  e • s *

Atfa*'n» 01&V g o o j M i"  *J*V iarv t tutT!** liai 'rrsn u*#* ra» t*  -u* nn  r *n a n j r*n^r»^»4n t

uu'f • 'Ij'iiA U "*4 0 C l r. *vi a  f i lM > l/t iV n  vyjiMr •»’»- i\ 5»ftf lumujjAj t «  tvrn r.flon nr drifted in t-./’ i  anas

(,fv. ••OUMe * 40<f* V O.'v C * * * " i i  ̂ »»ruii v**t'«  «in«0 ''r I J l<»'r A rt

C 't^ ruU  r j t 'n i ' t  1 0  1 Ni«»|/Uk * intern iirvj I'wt t «•»»* t« VtaSl** v.'*«»nl Ir.UTt mMV di'jrnaN *Sj (MiYOMOS

0 / 0 4 i '» r '  i ^ l  e ftj^v  r t le  ts Heriw ’iV* on wrNari.’i  t * a n \  Cu^rt, lawn*. iH v lM 'w a y *

U tv .v r .» r.Kw«v^c|M v# Z» O wOCC.’ Can »* f  jZ fus -jam  on scyta wns. tpttun Iwwui'pK' o« ^ t h

IV tH M U rfr /M V Ch Oft LM  r k > y * 9 U ^ 1  c o i ilan.a#»- Tumt^ woy/^cj*.^rvnw d*wl.

. t^ 1 Chef ip* 'j»»m r »,tn# 0C7 o o r t «•», * ih*'> rir'v:*ui Lif. uul<‘ry Wh'-Ii irftlult'Ol e«;'*.1on S VrHSty

r*. tr *  *C f» a"-- 4*'!% w 1/1
U * I ■ • . '.|*-r» |«>r 1 ter

■ '•V 'lr fr .ti w#w ft »u»*- l-vrn i iM 'n !  TT a> l*r«tm«nt tifT»- « 
• INan ! “► j.-m S** L tF 'p t ' i

•roa1 red

Drinking Water Standards



1

C o n ta m in a n ts
M C L G
(m g /L )

M C L
(m g /L )

P o to n l io l H c o lth  E f fo r t s  
f ro m  In g o B t io n  o f  W a te r S o u rc e s  o f  C o n ta m ’n o n t  in  D r in k in g  W a to r

Organic* (continued)

tf,v>5*l(2-Dichi<jrocinyi(-no 01 0 1 Lrvm, tutaoy, nnrvoub CuCufatory Waste moustnat c d  faction solvents

Dchioioinelhano ZdfO 0005 Cancer Pa»nt stnppo.. metal degreasor, prr.pca.int. o* traction

1 2-DchKJropropane rao 0 005 Lrvfr. fcijr.cy eifecb. Career So.l fumigant, waste industrial solvents

Dmcs-pb 0 00? 0 007 HiyioiJ. tPproJuciive organ damage Runutt ut hurtiode Irtm  crop and non-ciop applications

O«0>ln 2tlO 000000003 Cancer Ch*;mic«i production by-product, impurity m hert>c des

OKjuat 002 0 02 uver, Kidney, eye elfects Runuf! of htiruciilo on land A aquatic weeds

2 .4 D * 007 007 Irver and Kidney damage Runolf Irom hert*ode on wnoat. corn. nmgeUnas, lawns

EndOlh.il 0 1 01 Lrvrr. Kidney gastrointestinal Hortxodc on cmps. tantva-tuatc weeds, rapidly dr-gradcd

Endnn 0032 0 002 Liver. Kidney, head damage Pestodn on insects, r.xjttnts. birds, rcstnctrd Since 1560

Epichlon/rydnn zero TT Cancer Water liraiment cbemcats. wnslo c.-po*y rrstns. coatmgs

Ethyl benzene 0 7 07 Lzvur. K'dney. norvnus system Ga*nl.ne, msr^ticidps, fthemcal manulacturirej wastes

Ethylene cJOromide zero 0 00005 Cancer IvaO vj gasoline add-itves. leaching ol soil fumigant

Giyphoaate 07 07 Livuf, Kidnoy damage HoidkjOo ori grasses, weeos, brush

McptachHjr aery 00004 Cancm Leacfi-ivg ol msectcide lor torrnltos. vrry few crops

Hcptocttfor npoxuki zero 0 0002 Cancor BirKjpgrailation of hcpt.ictvor

H<«*ach»o»ot>en/flnp inra 0001 Concm F iJsOckV. produotrnn waste by-product

HcjirK7xorDcyr.lopfnt.Kj.cne 005 005 Kidney, airrrunh damage PmlcOP fuoductun intormeUiaiP

Lindane 0 0032 0 0002 Livm, KMnoy, nurvtj, imm*n»r ciicui Inscclcidr* cn cattki. lumt'er. gardens, icstncted 1&&3

M etnoiytfxp 004 004 Growth. liver, Judnr y hdjyo ef'tcts invoclcde far frvnts. vi'getawes, mfnifA, frveiUicK. pots

O»omyi (Vydntc) o r o r money d.imayo invr*ct»>3e <*n o i^ i-s . potatoes, tomatoes

PAHn (benzo<njf7»n.ne) je»o 0 0X 2 Can*.cr Coa’ far coatings, buirvrvg o/girvc martnr v(V,:ano<-s. tusv  fui lit

PCBs ,'PIQ 000G5 Cant »*r Co%isnt oa.s tr.im c-iixtrK:.!! I'arrstonnr r*. puUiCUrrs

PrnUcniGi. jtiirW ZCirQ 0031 Liver arvl kafrtny r 'ltc lV  <e»l c.un.ef WiVjd piciervativPS. rw:ft.« jih), CCKK'ng ICiwer wastes

Pntrw»:aio. frt (2-cinyne«yU; zero 0000 Canuvr F^2C and other poistcs

Pijoram C 5 Of. K*dney. liver Carnage h.*rt*cKJe on bruadieaf and woody plants

Sma/tnr1 COM 0 004 Cancor Mw/CK-idp pn yr^M  sod. son.i- crops. d‘ju#t»c e>gao

Stynrx* C I 01 Lwo». nervi.ui 4ytiem Uam*ge M avto , rviMt'r resin drugindustroA lyachiitefrompfy tandfju

T ntroch V> Oe'H* W •'■<5 into C 005 Cancer Imjvejier (Svpoui td ijry fi»j.ining nnd <4h(ir Kdvonts

T«yuvn»» 1 1 LrvOf, k.:V*iy, nerViKiN CUCUlotnry Gasuune •  kMivo manutiKlunng <»r>j mKv inj cc«e*au^u

ToiAUeint iMti ooo:t C .w e r irw«t<Kln onraitie. ownn. w rtK ianv tf<C2

•.4.5 TP C?J 005 Lnpi iW iM nt»y rt.»n./ijf> H M tx .J r on C M *, nght-d* **»v on? c vj-vp?. ra'v.i -*1 i96»l

1 2 J-Tfcfw 'S+jr'jHfv* 0 07 0 07 kjdnt't h r f tK d r  ta-vj^vcm, rj^r cainnr

1.1.• • Tr *.Mti*uc tf««ne OtO'J 0 005 K t t f i ’i ,  Inter, ncnrxi* vyMem Sc . in l «r» lufiber utfw?r o ry jn c  p*: iuctB, tfamwaf p»i^Juv1>jri watlt--

Aytonwt («(.{<» ) to 10 l»vr» nefveu* Svs!t-m D, prudm r .y y*v_ ire  iffeKNj, p,»nr*, OHcrgtHIS

Lead end C cp p *’

teed • T7. K.jr^ yr. rvivovid *y>>iT»dortray NjfuraUidUKlnaf detKnns pl^mtnng. v *de '. t^avs auey f < H i

S-tVr* t :i H e C a\lm nu,H'v»i i l is v * ••alurai'.nduvtn4'd. f*?nu, wr<,.i r'l'Vnrv.itwes. Humr>r\j

O thtr lA lin m  Standard*

beta f/nz-fn iir.itw. * it*t  4 i?J|4T*Y* C »rv e* lAv.ty C* in r^lural ar\> n..in rn.iJr d r(\ vts

A'f-oa em.tr r-v / * h i ip v e l C tW it 1 CW.MV 0  iad-orXi. AM» m fJturAf a-l*

C c*n|*nwd f i*  1.(, 1 JHO Uo^yj vd»v*« RJiv'd

0 0 6 v05 S in . rv»v.«*S i ,  *i»n( Ki«cr> N*f..i4i v tv  Gmr'ip^v ga*v. ekiffi.o».t»v4«rrs.O»-.^a'J»

Id'.U l- in  vamr m*n«n la rg 010 Oitneer PnnvyTg waUf cfwmruUm t'» pn\Juct*.

V  'r *  •ConiamiO^ncs w-tn .nu ...n lU 't 'd iJ *  w*#_h iwlvu l>«e»i *!-»•*«*) TT*5p« tiralf*w nJ It* hrujv**s irMWed 
. .A n o n  *,*»♦ G fl'Vngi'L ■ *. V ^ L  pC»fKfi'ur«r%
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Should You Have Your Water Tested?
Whether to have your water tested is a serious question that concerns your health and that o f  
your fam ily . Y our water should be safe to drink and acceptable for all other household uses. 
Contaminated water can cause i l lness and perhaps even death. In addition, a var ie ty o f  less 
serious problems such as bad taste, off-color, odor and stain ing o f c lothes or fix tures are 
symptoms o f water qua lity  problems.

Even water that appears problem-free and crysta l c lear may not be safe or acceptable. Even so, 
not a l l people need to test their water. Testing for all possib le contaminants is impractica l and 
unnecessary.

When Should You Test Your Water?
Whether you have a pub lic or private water supply, you should have you r water tested i f  the 
fo l low ing  situations arise:

Idaho Water Testing 
Guidelines



S itua tio n
i

Test

Fam ily  members or house guests have 
recurrent incidents o f  gastrointestinal i l lness.

J
Test for co liform bacteria, nitrate and sulfate.

Household water p lumbing contains lead 
pipes, f itt ings or so lder jo in ts .

Test for pH, corrosion index, lead, copper, 
cadm ium  and zinc.

i

i You are buy ing a home and w ish to assess the 
safety and qua l ity  o f  the ex isting water

! supp ly.
11
1

Test for co liform bacteria, nitrate, lead, iron, 
hardness, pH, su lfate, total d isso lved so lids 
(TDS), corrosion index and other parameters 
depending on prox im ity to potential sources 
o f contamination.

1
i

You need a water softener to treat hard water.

i

Test for iron and manganese, which decrease 
the e ff ic iency o f  cation exchange softeners, 
before purchase and insta llation.

i You w ish  lo monitor the e ff ic iency and 
performance o f  home water treatment 
equipment.

I

Test for the specific water problem being 
treated upon insta llation, at regular intervals 
after insta llat ion and i f  water qua lity 
changes.

W ater stains p lumb ing f ixtures and laundry. Test for iron, manganese and copper.

W ater has an objectionab le taste or smell.
1

Test for hydrogen su lf ide , pH, corrosion 
index, copper, lead, iron, z inc , sodium, 
ch loride and TDS.

Water appears c loudy , frothy or colored. Test for color, turb id ity and detergents.

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

Water leaves sca ly  res idues and soap scum 
and decreases the c lean ing action o f  soaps and 
detergents.

le s t  for hardness.

Water supply equipment (pump, chlorinators, 
etc.) wears rap id ly . l est for pH, corrosion index.



Public vs. Private Water Supplies
Many homeowners get water s imp ly by turning on the faucet and making a monthly payment to 
a munic ipa l or other local water system. They use pub lic  water supplies in which ind iv idua l 
households are connected to the same water system. Pub lic systems draw water from rivers, 
reservoirs, springs and groundwater we lls .

In private systems, ind iv idua ls or ind iv idua l households provide their own systems. Most 
private drink ing water comes from w e lls , sometimes from springs and ponds.

I f  your water comes from a pub lic water system, your water is tested regu lar ly for contaminants 
that are covered b y  federal and state standards. These contaminants inc lude pathogens, 
rad ioactive elements and certain toxic chem ica ls. However, some pubiic water supplies may 
have water qua l ity  problems caused by inadequate treatment fac il i t ie s or d istribution systems. 
Some rural water supp ly d istricts do not have enough money to hire trained specia lists or to 
comply immed ia te ly with expanding government requirements. In addition, corrosive water or 
deteriorating household pipes may add contaminants to dr ink ing water after it enters the house.

I f  your drink ing water conics from your own we ll , you alone are responsible for ensuring its 
safety. Routine testing for a few o f the most comm, n contaminants is h igh ly recommended. 
Even i f  you r water supply currently is pure and safe, regular testing can be va luab le because it 
estab lishes a record o f  water qua lity . Th is record can be helpfu l in so lv ing  any future problems 
and in es tab lish ing or assessing damages to you r water supply.

Testing Private Water Supplies
Rou t in e  Tes ts — The fo llow ing testing frequencies are gu ide lines. Test more often i f  you 
suspect a problem with the quality o f  your water supply.

• Once each yea r , test for co lifo rm  bacteria, nitrate. pH and total d isso lved so lid s (TDS). 
The best times to test for these contaminants are during spring or summer fo llow ing a 
rainy period. These tests also shou ld be conducted after repairing or rep lacing an old 
w e ll or pipes and after insta lling a new pump.

• E v e r y  3 yea rs , test for su lfate, ch lo r ide , iron, manganese, lead, hardness and corrosion 
index.

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

Spec ia l S itu a t io n s  -- Where you l ive , and what is next to where you live , can sometimes affect 
the qua l ity  o f  you r water. I f  someone in you r fam ily becomes il l or i f  the taste, odor or co lo r o f  
your water changes, your water supp ly may be contaminated.



S itua tio n Test

Y our w e l l is in an area o f  in tensive 
agr icu ltu ra l use.

Test for pestic ides commonly used in the area, 
co lifo rm  bacteria, nitrate, pH and TDS.

You l iv e  near a m in ing operation.
i

Test for iron, lead, arsenic, manganese, 
alum inum , pH and corrosion index.

Your w e l l is near a gas d r i l l in g  operation. Test for chloride, sod ium , barium  and 
strontium.

Your water sm e lls  o f  gaso line or fue l oil and 
you r w e l l is located near an operating or 
abandoned gas station or near buried fuel 
storage tanks.

Test for fuel components or vo la t i le  organic 
compounds (VOC).

Your w e l l is near a road sa lt storage site or a 
h eav ily  sa lted roadway and the w fer tastes 
sa lty o r corrosion appears on pipes.

Test for chloride, TDS and sodium.

Collecting Test Samples
Most esting laboratories or se rv ices provide their own sample containers. Use the containers 
and c a re fu l ly  fo l low  the laboratory's instructions for co llecting , preserving and handling water 
samples. Samples for co lifo rm  bacteria testing must be co llected i r  sterile containers under 
sterile conditions. Some co llection procedures ca l l for water to run from an inside tap tor 
severa l m inutes before you fi l l the sample containers. Other instructions ask you to co llect 
samples in the morning, after water has been confined in the pipes overnight. Samples should 
arr ive at a laboratory w ithin 24 hours o f  co llection.

Laboratories may sometimes send a trained technician to co llec t the sample or to ana lyze the 
sample in your home. A sk i f  this serv ice is ava ilab le . You may obtain better samples and 
therefore more re liab le test results.

Record a ll you r water test results as a reference for future testing. Even s light changes in 
contaminant concentrations are good indicators o f  new water problems. By comparing recent 
test resu lts w ith past results, you may d iscover you need a change in treatment or that a 
treatment dev ice  is work ing poorly.



Testing Services

• Pub lic  water supply systems are tested regu la r ly  for primary contaminants, monitored 
for leve ls o f  sodium and certain unregulated chem ical contaminants and exam ined fo r 
corrosion in the water d is tr ibu tion system . They w i l l  p rovide water qua lity reports upon 
request.

• Private testing laboratories are l isted in the ye l low  pages o f the telephone book. M ake  
sure they are certif ied by your state health department.

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

• Water treatment companies and p lumb ing supply stores may offer certain free tests in 
you r home.

• Loca l engineering f irm s m ay test water fo r certain contaminants.
• The Un ivers ity o f Idaho o ffe rs water testing sendees.
• Be wary o f  companies o ffe r ing "free home water testing." Some o f  them may be 

interested on ly in se ll ing  you a water treatment device , whether or not you need it.

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

T he  A u th o r s  — Ernestine Porter is Extension textiles and c lo th ing specia list , Roy Tay lo r is 
Extension agricu ltura l engineer and Robert L. M ah le r is so il sc ientist and Extension water 
qua l i ty  coordinator, all in the Un ive rs ity  o f  Idaho Co llege o f  Agr icu ltu re , Moscow .

This p u b lic a tio n  u as a ih ip it >1 /  <m W ater Q u a lity  Fact S hu  t  •/, H om e W ater Testing, Produced bv C o rn e ll U n iversity  
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f o r  the peop le  o f  Idaho. The m ateria l is based upon w o rk  supported  by the U.S. D epartm ent o f  A g ricu ltu re , Extension Service, 
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Water Testing 
and Interpreting Your Results

. :•<■

by M e g  B  u rged  
W itter Q u a lity  P rogram  Assistant 
A laska  Cooperative E xtension

If you’re like many Alaskans, your family’s 
drinking water comes from a private, on-site 
wcll-your well. The health and well-being of 
your family depends in a large part on the 
qua'ity of water from that well. Daily 
activities of those near your well have a 
direct impact on the quality of drinking 
water. To protect that water, your actions 
should minimize any risk to any surrounding 
wells. Periodically checking your water 
supply will 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 of 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 will cost you.

When deciding wlticli 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 will group the most common 
household tests into a "package" for conve­
nience. For an accurate assessment of the 
quality of your water, have it tested by a 
certified testing lab.

The following four tests address the most 
common and serious health concents, and 
indicated the possibility of a contaminated 
water supply.

NITRATES 
What is it? Nitrates arc a major component 
of fertilize— and wastewater. They also 
result from me breakdown of organic matter 
buried in the soil. Excess nitrates m drink­
ing water could be the result of a number of 
things: the overuse of fertilizers close to the 
well; the presence of septic effluent in the

groundwater supplies caused by a failed or 
failing septic system or inadequate dilution 
or separation between the system and the 
well; or runoff containing anitnal wastes 
close to the well.

Drinking water tiiat has high levels of nitrate 
can cause a serious illness in infants under 
the age of 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 million (ppm) 
nitrate as nitrogen (mg/l N03-N), should not 
be given to children under the age of six 
months, or pregnant women. If 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 
temoved by filtration or other common 
home water treatment systems. The best 
method for limiting nitrate in well water is 
by controlling nearby sources of nitrate.

BACTERIA 
What 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 of bacteria 
called coliform bacteria. Labs routinely test 
for eoliferm bacteria to determine if 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 are associated with severe 
illnesses.

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

t

M ethem og lob inem ia
“ B lue B aby Syndrome "  
When in fants ingest 
nitra te, the n itra te  is 
converted  to n itr ite  in  
the body. N itr ite s  in te r­
fe re  w ith  the b loods  
a b ility  to  c a rry  oxygen, 
and the in fan t appears  
s lig h tly  "b lu e ."
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S u rfa ce  Wafer 
A fe w  Alaskans, especia lly  
in  ru ra l areas, use surface  
water f o r  l l ie i r  fa m ily 's  
source o f  water. I f  you  use 
surface water, you  need to 
hove a g o o d  w ate r 
treatm ent system that 
includes d is in fec tion  and  
f iltra tio n , to be sure y o u r  
w ater is safe to drink.
Check w ith  y o u r  lo ca l 
water treatm ent companies I 
fo r  d iffe ren t k inds o f  
surface w a te r systems, o r  
contact the U.S. EPA f o r  a  
copy o f  th e ir  pub lica tion ,
" M anua l o f  In d iv id u a l and  
N on-P ub lic  W ater Supply  
Systems, “ f u r  a  descrip tion  
o f  surface w a te r treatment 
methods.

Sometimes, a  w e ll can a lso  | 
have surface w ate r 
influence. This means tha t \ 
the w ater on the surface is 
in  d irec t con tact w ith  the 
groundw ater supply.
There a re  no h a rd  a n d fas t 
guidelines f o r  de term in ing  
when a  w e ll is  surface  
water influenced. H o w ­
ever. sh a llo w  wells (less 
than 30  fe e t) a n d  wells 
close to  surface water 
sources (less than 100 fe e t  
to the lake o r  creek) are  
more a t r isk  o fa m  to m i n a ­
tion  by disease-causing  
m icro-organ isms f r e ­
quently fo u n d  in  surface  
water. The q u a lity  o f  
surface w a te r supplies  
fluctuates much more than  
that o f  g roundw a te r (w e ll 
water) supplies. I t  is 
ifje c tcd  by changes in  

temperature, a lg a l blooms, 
amount o f  ra in fa ll and  
unoff, an d  the activ ities in  \ 

the watershed I f  y o u r  
w e ll Is sh a llo w  o r close to 
a surface w a te r soun e, 

ou shou ld  have it  tested 
by a  c e rt if ie d  la lu n  ,ito n  ji) I 
Ic ier nunc i f  i t  is  surface  
ater influenced, o r in s ta ll \ 
water treatm ent system 

tha t includes d is in fection  
and f iltra t io n

this type of conlamination, This test is used 
to indicate the "potability" of drinking 
water. Coliform bacteria enter the environ­
ment through the discharge of untreated 
waste or runoff containing animal and/or 
human wastes.

Bacteria is most commonly a problem in 
surface waters. Bacteria, protozoa and 
viruses can cause severe illness if ingested. 
Generally not a problem in groundwater 
sources (i.e. wells), it’s presence could 
signal a real threat.

Acceptable Level? If your drinking water 
tests positive for coliform bactcra, other 
organisms may be present also. You should 
take immediate steps lo treat your water. To 
prevent illness, drinking water should be 
completely free of coliform bacteria.

Treatment Options? Bacteria can only be 
killed by disinfection (such as cl ’arine- 
more for cloudy water, less for clear, 8-10 
drops/gallon), or boiling the water for 
several minutes (3-5 minutes) prior to 
drinking. Filtration can help improve the 
performance of disinfectants by reducing 
the numbers of micro-organisms, and by 
removing sediments that interfere with the 
disinfection process. Filtration alone 
caniun generally remove all microorganisms 
and should not be considered completely 
effective.

A R S E N IC

What is It? Natural ore deposits o fa rs c -  

nopyrite, a gold bearing mineral, may 
release arsenic to groundwater under 
anaerobic (no oxygen) conditions. Some 
stream sediments have also been found to 
contain arsenic, particularly those draining 
thr >ugh placer mine tailings deposits.

Naturally occurring arsenic has been found 
in groundwater wells in the Fairbanks area, 
on the Seward and Kcnui Peninsulas and 
Southccnttal Alaska around Wasilla It is a 
highly toxic contaminant and listed as a 
hazardous material. A suspected carcino­
gen, it is also a teratogen capable of 
crossing the placental memhtane into the 
metabolic system of unborn children. The 
actual toxicitv to humans varies. Because it

is slow to leave the body, arsenic is a 
cumulative substance.

Acceptable Levels? The maximum level 
for arsenic in drinking water is set at 0.05 
(parts per million).

Treatment Options? Arsenic can be 
removed from drinking water by a number 
of available technologies, the choice of 
which depends on the amount of water to be 
treated, the amount of arsenic present, and 
the presence of other contaminants.

O ther water problems.

Your water may contain other substances 
that while not dangerous to your health can 
cause objectionable tastes or odors, or 
staining of appliances and fixtures. If these 
qualities are not desirable to your family, 
home treatment systems can eliminate any 
of these problems. To ensure that you select 
the appropriate equipment for your home, 
the level of a number of minerals needs to 
be determined.

IRON
What is it? Excess iron in groundwater 
supplies comes from the parent material of 
the soil around the well, It can cause a 
metallic taste, stain clothing and fixtures, 
and promote the growth of iron bacteria in 
the water system.

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

Acceptable Levels? An upper limit of 0.3 
ppm of iron has been set for drinking water.

Treatment Options? Depending upon 
concentrations, iron can be removed by 
waler softeners, or an iron filter with a 
greensand media and potassium permangan­
ate as a rcgencrant.

.MANGANESE 
What is it? Like iron, manganese originates 
lioin the soil around a well. It typically 
produces black staining and can give water 
an off-lastc. Manganese is not considered 
toxic but does affect the appearance and 
palatability of the water.



A c c e p t a b l e  L e v e l s ?  A n  u p p e r  l im i t  o f  0 .0 5  

p p m  m a n g a n e s e  h a s  b een  se t  fo r  d r in k in g  

w a te r  su p p l ie s .

T r e a t m e n t  O p t i o n s ?  A g a in ,  d e p e n d in g  

u p o n  c o n c e n t r a t io n s ,  m a n g a n e s e  c a n  b e  

r e m o v e d  b y  w a te r  so f te n e r s ,  o r  a n  iron  f i l te r  
as  d e s c r ib e d  a b o v e .

H A R D N E S S  
W h a t  is i t ?  H a rd  w a te r  c o m e s  f r o m  e l ­

ev a te d  le v e l s  o f  c a lc iu m ,  m a g n e s iu m  a n d  

o th e r  s i m i l a r  s u b s ta n c e s  fo u n d  in the  so i l  

a ro u n d  a  w e l l .  H a rd  w a te r  w ill  tend  lo 

d e p o s i t  c a lc iu m  ca rb o n a te  ( l im e s to n e )  s c a le  

in p l u m b in g  sy s te m s ,  p a r t ic u la r ly  o n  h o t  

w a te r  o r  b o i l e r  h e a t in g  e le m e n ts .  S o f t  w a te r  
tend s  to  b e  c o r ro s iv e ,  d i s s o lv in g  m e t a l  p ip e s  
a n d  f i t t ings .

A c c e p t a b l e  L e v e l s ?  T h e r e  is  no  to x ic i ty  

a s s o c ia te d  w i th  h a rd n e s s  a n d  n o  h e a l th  

s t a n d a rd  h a s  b e e n  e s ta b l i s h e d  b y  the  e n v i ­
ro n m e n ta l  re g u la to ry  a g e n c ie s .

T r e a t m e n t  O p t i o n s ?  W a te r  so f te n e r s  o f f e r  

th e  b e s t  t r e a tm e n t  m e th o d  fo r  h a rd  o r  
so i l  w a te r .

H Y D R O G E N  S U L F I D E

W h a t  is i t ?  H y d ro g e n  s u l f id e  c a n  b e  

p r e s e n t  in  g r o u n d  w a te r  c o n ta in in g  s u l f u r  

u n d e r  a n a e ro b ic  (n o  o x y g e n )  c o n d i t io n s .  It 

is a lso  th e  p r o d u c t  o f  .1 b a c te r ia l  r e a c t io n  in 

the  p r e s e n c e  of .su lfa te .

1 ly d r o g c n  su l f id e  g ives  w a te r  a  " r o t t e n  e g g "  
taste a n d  o d o r  a n d  is o f t e n  m o r e  n o t i c e a b le  

in hot w a te r  th an  c o ld  w ate r .  In d r i n k in g  
w a te r  s u p p l ie s  it is n o rm a l ly  p re s e n t  o n ly  at 
" n u i s a n c e "  leve ls .

A c c e p t a b l e  L e v e l s ?  I . ike  h a r d n e s s ,  no  

h ea l th  s t a n d a rd  h a s  b e e n  e s t a b l i s h e d  b y  th e  

e n v i r o n m e n ta l  reg u la to ry  a g e n c i e s  for th is  
e lem e n t .

T r e a t m e n t  O p t i o n s ?  H y d r o g e n  s u l f id e  c a n  
b e  c o n v e r t e d  b a c k  to  su l fa te  b y  a n y  o x id a n t  

suel i  as  d is s o lv e d  air ,  c h lo r in e ,  o r  p o t a s s iu m  

p e r m a n g a n a t e  u se d  to r e g e n e r a te  i ro n  f i l te rs .
I f  a i r  is u s e d ,  the  w a te r  m u s t  b e  d e ta in e d  in a 
lan k  an d  a e r a t e d  w ith  a  d i f fu s e r  s im i la r  lo  an  

aq u a r iu m .  I f  the  h y d ro g e n  s u l f id e  is b e in g

p r o d u c e d  b y  b a c te r ia  g r o w in g  in  th e  p l u m b ­

in g  o r  t r e a tm e n t  sy s te m ,  a t h o r o u g h  d i s in f e c ­

tion  w i th  c h lo r in e  is n o rm a l ly  r e q u i re d  to  

e l im in a te  the  g ro w th s .

T e s t in g  F r e q u e n c y

D r in k in g  w a te r  s u p p l ie s  s h o u ld  b e  te s ted  fo r  

b ac te r ia  a n d  n i t ra te  a t  le a s t  or .ee  a  year.  T h e  

o th e r  tes ts  d i s c u s s e d  h e re ,  s h o u ld  b e  m a d e  
r e g u la r ly  ( e v e ry  th ree  y e a r s  o r  so) .

E v e n ts  tha t  o c c u r  n e a r  y o u r  d r in k in g  w a te r  
w e ll  m a y  in d ic a te  a  n e e d  to  h a v e  a d d i t io n a l  

tes ts  p e r f o rm e d  o n  y o u r  w a te r .  I f  y o u r  w e ll  

is lo c a ted  n e a r  a fue l  oil  sp i l l  ( th is  w o u ld  
a lso  in c lu d e  a n y  p e t r o le u m  p ro d u c t s ) ,  it 

w o u f  b e  a d v is a b le  to  h a v e  y o u r  w a te r  
te s ted  fo r  V ola ti le  O rg a n ic  C h e m i c a l s  
(V O C s) .  A  less  e x p e n s iv e  tes t,  T o ta l  P e t r o ­
leu m  H y d ro c a rb o n  o r  T P H ,  w il l  a l s o  d e te c t  

the  p r e s e n c e  o f  sp i l led  fue l oil .  H a v e  y o u r  

w a te r  s u p p ly  c h e e k e d  i f  y o u  h a v e  d r i l le d  a 
se c o n d  w e ll  o r  c h a n g e d  the  p u m p  o r  p l u m b ­

ing. A ls o  h a v e  th e  w a t e r  su p p ly  te s te d  i f  

th e re  is n e w .  o r  in c r e a s e d  ac t iv i ty  in y o u r  

a rea  tha t  h a s  th e  p o te n t ia l  to  c o n ta m in a t e  a 

w a te r  supp ly .

U n its  o f  M easure  
Tlw  most commonly 
used un it o f  measure f o r  
w ater tests is m illig ram s  
p e r l i te r  (mg/l). Gener­
a l ly  speaking, this is 
equa l to one p a r t p e r  
m illio n  (ppm)—one p a r t  
con tam inant to one 
m illio n  p a rts  water.
Some toxins arc reported  
in  even sm a lle r units, 
p a rts  p e r  b illio n  (pph).

(F o r a l i t t le  perspective, 
one ppm  w ou ld  he 
approxim ate ly  equal to 
one o r  tw o gra ins o f  
sugar dissolved in  a  bath  
tub f u l l  c f  water)
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F o r  m o r e  in fo rm a t io n :

I f  y o u  h a v e  m o r e  q u e s t io n s  
c o n c e rn in g

y o u r  d r in k in g  w a te r  o r  w o u ld  like 

m o re  in fo rm a t io n  o n  th is  su b jec t ,  

c o n ta c t  y o u r  local o f f ic e s  o f  the  

A la sk a  C o o p e ra t iv e  E x te n s io n  

( A C E )  o r  the  A la s k a  D e p a r tm e n t  

o f  E n v i ro n m e n ta l  C o n s e rv a t io n  
(A D IIC ) .  F o r  a l i s t in g  o f  c e r t i f ie d  

w a te r  test lab s  111 A la s k a ,  c h e c k  th e  

A D E C  w e b s i t e  at 
h t tp : / /w w w .s ta te .ak  us  d c c 'd d i 'w a t e r  

F o r  o n  e x c e lle n t re fe re n ce  o n  th is  to p ic , 

check o u t P la in  Talk A b o u t D r in k in g  H a te r ;  

Q uestions  a n d  A n sw e rs  a b o u t the  H it te r  you  

D r in k  be D r. dam es S im o n s .

The fo llo w in g  tab le  gives a subjective  
n te rp re ta tion  o f  re la tive  hardness 

levels using the two m ost common 

touts o f  measure J a r  hardness

Relative ppm g ra in s /
Hardness (as C aC O J ga llo n
s o ft 0 - 7 5 0 ■ 4.30
mod. b a rd 75 - 1 5 0 -i.39 -H .77
h a n i 150 • 300 8.77-17.54
very ha rd > 3 0 0 >17.54
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A L A S K A  C O O P E R A T IV E  E X T E N S IO N  O F F IC E S

H o t l i n e s

1-naxv tC Building................................  1-800-478-8324
F o o d  S a fe ty  i t  P re s e rv a t io n ...................... 1 -8 8 8 -8 2 3 -3 6 6 3

V is i t  the  A la s k a  C o o p e r a t i v e  E x te n s io n  W e b  s i te  at 

w w \v .u a f .c d u /c o o p * c x t

A n c h o r a g e ............................................................ (907)  786 -63 00

2 2 2 1  E. N o r th e rn  L ig h t s  B lv d . ,  / H I S  fa x  7 8 6 -6 3 1 2  
A n c h o r a g e ,  A K  9 9 5 0 8 -4 1 4 3

B e th e l J - H  O ffic e ............................................... (907)  5 4 3 -20 88
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A rs e n ic  is a  n a tu r a l ly  o c c u r r in g  c le m e n t  in ro c k s ,  so i ls ,  a n d  th e  w a te r s  in c o n ta c t  w i th  th e m .  R e c o g n iz e d  a s  a  tox ic  

c le m e n t  f o r  c e n tu r ie s ,  a r s e n ic  to d a y  a l s o  is a  h u m a n  h ea l th  c o n c e r n  b e c a u s e  it c a n  c o n t r ib u te  to  sk in ,  b la d d e r ,  a n d  o th e r  

c a n c e r s  (N a t io n a l  R e s e a rc h  C o u n c i l ,  1999).  R e c e n t ly ,  th e  N a t io n a l  R e s e a r c h  C o u n c i l  ( 1 9 9 9 )  r e c o m m e n d e d  lo w e r in g  the 

c u r r e n t  m a x i m u m  c o n ta m in a n t  level ( M C L )  a l l o w e d  fo r  a r s e n ic  in  d r in k in g  w a te r  o f  5 0  p g / L  ( m ic r o g r a m s  p e r  liter), c i t in g  

r isks  fo r  d e v e lo p in g  b l a d d e r  a n d  o t h e r  c a n c e r s .  T h e  U .S .  E n v i r o n m e n ta l  P ro te c t io n  A g e n c y  ( U S E P A )  w il l  p ro p o s e  a  new , 

a n d  l ik e ly  low er, a r s e n ic  M C L  d u r i n g  2 0 0 0  (U .S .  E n v i ro n m e n ta l  P ro te c t io n  A g e n c y ,  2 0 0 0 ) .  T h i s  f a d  s h e e t  p ro v id e s  in f o r ­

m a t io n  o n  w h e re  a n d  to  w h a t  e x te n t  n a tu r a l  c o n c e n t r a t i o n s  o f  a r s e n ic  in g r o u n d  w a te r  e x c e e d  p o s s ib le  n e w  s ta n d a rd s .

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

U.S. Department of Itio Interior Pact Shoot FS-003-00
U.S Geological Survey May 2000

USGS Arsenic



T h e  U .S .  G e o lo g ic a l  S u rv e y  

( U S G S )  h a s  c o l l e c te d  a n d  a n a ly z e d  

a r s e n ic  in p o ta b le  (d r in k a b le )  w a te r  

f r o m  1 8 ,8 5 0  w e l ls  in 5 9 5  c o u n t i e s  

a c ro s s  the  U n i te d  S ta te s  d u r i n g  the  

p a s t  tw o  d e c a d e s .  T h e s e  w e lls  a re  

u se d  fo r  i r r ig a t io n ,  in d u s tr ia l  p u r ­

p o se s ,  a n d  re s e a rc h ,  a s  w e l l  a s  fo r  

p u b l ic  a n d  p riva te  w a te r  su p p ly .  

A rse n ic  c o n c e n t r a t i o n s  in s a m p le s  

f ro m  th e s e  w e l l s  a re  s i m i l a r  to  

th o s e  f o u n d  in n e a rb y  p u b l ic  s u p p l ie s  

( see  F o c a z io  a n d  o th e r s .  1999).  T h e  

la rge  n u m b e r  o f  s a m p le s ,  b ro a d  g e o ­

g ra p h ic  c o v e ra g e ,  a n d  c o n s i s t e n c y  o f  

m e th o d s  p ro d u c e  a m o re  a c c u ra t e  an d  

d e ta i le d  p ic tu re  o f  a rs en ic  c o n c e n t r a ­

t ion s  th an  p ro v id e d  b y  a n y  p re v io u s  

s tu d ie s .

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

A rs e n ic  c o n c e n t r a t i o n s  in 

g r o u n d  w a te r  g e n e ra l ly  a r c  h ig h e s t  

in the  W es t .  P arts  o f  the  M i d w e s t  

an d  N o r th e a s t  a lso  h av e  a r s e n ic  

c o n c e n t r a t i o n s  tha t e x c e e d  10 p g /L ,  

the  W o r ld  H e a l th  O r g a n iz a t io n ' s  

( W H O )  p ro v i s io n a l  g u id e l in e  fo r  

a r s e n ic  in  d r in k in g  w a te r  (W o r ld  

H e a l th  O rg a n iz a t io n ,  1999).  A r s e n ic  

c o n c e n t r a t i o n s  a p p e a r  to  b e  lo w e r  

in th e  S o u th e a s t ,  b a s e d  on  a  s m a l l e r  

a m o u n t  o f  d a ta .  A rs e n ic  c o n c e n t r a ­

t ion s  a l s o  c o u ld  b e  h ig h  a t  lo ca t io n ;  

no t s h o w n  o n  figure  1 b e c a u s e  d a ta  

a rc  no t  a v a i lab le  e v e ry w h e re ,  xivcn 

at s a m p le d  lo ca t io n s ,  c o n c e n t r a t i o n s  

m ig h t  d i f f e r  b e tw e e n  s h a l lo w  an d  

d e e p  w a te rs .  N o n e th e le s s ,  th e s e  d a ta  

il lu s tra te  h o w  a r s e n ic  c o n c e n t r a ­

t ions  vary  a c ro s s  b ro a d  re g io n s  o f  

the  cou n try .

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

T o  loo k  at th e  N a t io n  as  a 

w h o le ,  a r s e n ic  d a ta  w e re  g ro u p e d  

b y  c o u n ty  a n d  l in k ed  to  the  n u m b e r  

o f  p u b l i c - s u p p ly  s y s te m s  w i th d r a w in g  

g r o u n d  w a te r  in e a c h  c o u n ty  (F o c a z io  

a n d  o th e r s ,  1999).  E s t im a te s  o f  the 

p e rc e n ta g e  o f  s m a l l  p u b l i c  w a te r-  

s u p p ly  s y s te m s  w h ic h  e x c e e d  s ix  

ta rg e ted  a r s e n ic  c o n c e n t r a t i o n s  in 

th e i r  g r o u n d - w a t e r  r e s o u rc e  are  

s h o w n  in f ig u re  2. S y s t e m s  w e re  

c a l l e d  “ s m a l l "  i f  they  s e r v e d  b e tw e e n  

1 ,00 0  a n d  1 0 ,0 00  p e r s o n s .  F o c a z io  

a n d  o th e r s  (1 9 9 9 )  p ro v id e  s im i la r  

in fo rm a t io n  fo r  b o th  s m a l l e r  a n d  

la rg e r  s i z e d  s y s te m s .  T h e  h ig h e s t  

c o n c e n t r a t i o n  e v a lu a te d  is at the  

c u r r e n t  M C L  o f  5 0  p g /L ,  a lo n g  

w ith  sev e ra l  lo w e r  c o n c e n t ra t io n s ,  

o n e  o f  w h ic h  m a y  b e c o m e  th e  n ew  

M C L .

A s  the  c o n c e n t r a t i o n  f o r a  
p o s s ib le  n e w  M C L  d e c re a s e s ,  the  

l ik e l ih o o d  o f  e x c e e d in g  th a t  s t a n d a rd

in c re a se s .  J u s t  o v e r  13 p e rc e n t  o f  
sm a l l  s y s te m s  u se d  w a te r  w ith  a r s e n ic  

c o n c e n t r a t io n s  g re a te r  th an  5 p g /L .  
c o m p a r e d  to  fe w e r  than  1 p e rc e n t  

e x c e e d in g  th e  c u r r e n t  5 0  p g / L  M C L .  

P u b l ic  s y s te m s  e x c e e d in g  a  new, 

lo w e r  M C L  w ill  be  r e q u i re d  to  
e i th e r  t r e a t  th e i r  w a te r  o r  find 

a l te rn a t iv e  s o u r c e s  o f  su p p ly .  T h is  

c h o ic e  u n d o u b te d ly  will  in c rea se  

c o s t s  fo r  c o n s u m e r s  w h i le  d e c re a s in g  

th e i r  e x p o s u r e  to  a rs e n ic .  A l th o u g h  
h o m e o w n e r s  w ith  p r iv a te  w e l ls  

a re  n o t  r eg u la te d ,  a  lo w e r  d r in k in g -  
w a te r  s t a n d a rd  w o u ld  m e a n  tha t  

m o re  h o m e o w n e r s  w ill  b e  c o n s u m in g  
w a te r  w i th  c o n c e n t r a t i o n s  tha t  e x c e e d  
a  s ta n d a rd .

U S G S  in f o rm a t io n  p ro v id e s  a 

b ro a d  p ic tu re  o f  a r s e n ic  c o n c e n t r a ­

t ion s  in g r o u n d  w a te r  th r o u g h o u t  

th e  U n i te d  S ta te s .  In  2 4  p e rc e n t  o f  

the  U .S .  c o u n t i e s  w h e r e  d a ta  w e re  
ava i lab le ,  at leas t  10 p e rc e n t  o f  s a m ­

p les  b a d  a r s e n ic  c o n c e n t r a t i o n s  
e x c e e d in g  10 p g /L ,  th e  W H O  p ro v i ­
sional g u id e l in e  fo r  a r s e n ic .  W a te r  

u se rs  in lbe.se c o u n t i e s  ( c o lo re d  d a r k ­
es t  b ro w n  in fig. 3) a re  th e  m o s t  l ike ly  

to  have  g r o u n d  w a te r  e x c e e d in g  n e w  

s ta n d a rd s  fo r  a rs e n ic .

1 2 5 10 20 50
A R S E N IC  C O N C E N T R A T IO N , IN  M IC R O G R A M S  P E R  L IT E R  ( n g /L )

F ig u re  2. Percentage o l sm all public water-supply systems estim ated to 
exceed targeted arsenic concentrations in the ir ground-water resource  
(pg/L, m icrogram s p e r liter).



Alaska

EXPLANATION
iasfl Generally highest arsenic concentrati «ns

Hav/aii Generally lowest arsenic concentrations 
Insufficient data

F ig u re  3. Counties with arsenic concentrations exceeding possib le new  M CLs in 10 percent o r m ore o t g round-water samples.

Counties \\ ith arsenic concentrations exceeding 10 pg/L in 10 percent or more of samples.

f$$ll Counties with arsenic concentrations exceeding 5 pg/J in it) percent or more of samples.

I Counties with arsenic concentrations exceeding 3 pg/L in 10 percent or more of samples.

] Counties with few er than 10 percent of samples exceeding 3 pg/L, representing areas of
lowest concentration.

□  Counties with insufficient data in the USGS data hasc to make estimates.
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Quick Facts...

Water is our most essentia l 
nutrient.
Water contains different 
amounts of dissolved inorganic 
and organic compounds.
The Environmental Protection 
Agency regu la tes public water 
sy s tem s .
The Colorado Department of 
Health regu la tes bottled or 
vended water if the water d o e s  
not le av e  Colorado. The Food 
and Drug Administration 
regu la tes if the water is involved 
in interstate commerce .
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P e o p le  can  su rv iv e  d a y s ,  w e e k s  o r  m o n th s  w ith o u t  food ,  bli t o n ly  a b o u t  

fo u r  d a y s  w i th o u t  water. T h e  b o d y  u ses  w a te r  fo r  d ig e s t io n ,  ab so rp t io n ,  
c i r c u la t io n ,  t r a n sp o r t in g  n u tr ie n ts ,  b u i ld in g  t i s su e s ,  c a r r y in g  aw a y  w a s te  a n d  

m a in ta in in g  b o d y  tem p e ra tu re .
T h e  a v e ra g e  ad u lt  c o n s u m e s  ar.d  e x c r e t e s  a b o u t  10 c u p s  o f  \  'a tc r  da ily .  

A d u l t s  s h o u ld  d r in k  six  to  e ig h t  c u p s  o f  l iq u id s  p e r  day. A l th o u g h  m o s t  o f  th is  
l iq u id  sh o u ld  c o m e  f ro m  b e v e rag es ,  f o o d  s u p p l i e s  s o m e  w ater.  O u r  b o d ie s  m a k e  
w a te r  as a  b y -p ro d u c t  in th e  b r e a k d o w n  o f  fa ts ,  su g a r s  and  p ro te in s  to  energy .

W a te r  is a lw a y s  tw o  p a r t s  h y d ro g e n  to  o n e  p a n  o x y g e n .  B e y o n d  th a t ,  its 
c o m p o s i t i o n  d e p e n d s  on  w h e re  it c o m e s  f r o m ,  h o w  it is p ro c e s se d  a n d  h a n d le d .  

W a te r  c an  b e  h a rd  o r  soft,  n a tu ra l  o r  m o d i f i e d ,  b o t t le d  o r  tap , c a rb o n a te d  o r  still.  
A b o u t  o n e - h a l f  o f  o u r  w a te r  c o m e s  f r o m  u n d e r g r o u n d  w a te r  tab le s  (g r o u n d w a te r )  
a n d  o n e - h a l f  f ro m  su r fa ce  w a te r  in r ivers ,  la k e s  a n d  re se rv o ir s .

Hard vs. Soft Water
T h e  h a rd n e s s  o f  w a te r  re la tes  to  the  a m o u n t  o f  c a lc iu m ,  m a g n e s iu m  a n d  

s o m e t i m e s  iron  in the  water. T h e  m o re  m in e ra l s  p re s e n t ,  th e  h a rd e r  the  water.
S o f t  w a te r  nitty c o n ta in  s o d iu m  an d  o th e r  m in e ra l s  o r  c h e m ic a ls ;  h o w ev e r ,  it 
c o n ta in s  very  litt le c a lc iu m ,  m a g n e s iu m  o r  i ron .  M a n y  p e o p le  p re f e r  so f t  w a te r  
b e c a u s e  it m a k e s  s o a p  la th e r  be tte r ,  g e ts  c lo th e s  c le a n e r  a n d  le a v e s  le s s  o f  a r in g  

a r o u n d  the tub. S o m e  m u n ic ip a l i t ie s  a n d  in d iv id u a l s  r e m o v e  c a lc iu m  an d  
m a g n e s iu m ,  b o th  e s sen t ia l  n u tr ien ts ,  a n d  a d d  s o d i u m  in an  io n -e x c h a n g e  p r o c e s s  

to  so f te n  th e i r  water. T h e  h a rd e r  the  w a te r ,  th e  m o r e  s o d iu m  tha t m u s t  be  a d d e d  
in  e x c h a n g e  for  c a lc iu m  an d  m a g n e s iu m  io n s  to  so f ten  the  w ater.  T h i s  p ro c e s s  

h a s  d r a w b a c k s  f ro m  a n u tr i t ion a l  s ta n d p o in t .
F ir s t ,  so f t  w a te r  is m o re  like ly  to  d i s s o lv e  c e r ta in  m e ta ls  f ro m  p ip e s  th an  

h a rd  w ater. T h e s e  m e ta ls  in c lu d e  c a d m i u m  a n d  lead ,  w h ic h  a te  p o ten t ia l ly  to x ic .  
S e c o n d ,  so f t  w a te r  m ay  be  a s ig n if ican t  s o u r c e  o f  so d iu m  fo r  th o se  w h o  n e e d  to  
re s tr ic t  th e i r  s o d i u m  in tak e  for hea l th  r e a s o n s .  A p p r o x im a te l y  7 5  m i l l ig r a m s  o f  
s o d i u m  is a d d e d  to  e a c h  q u a r t  o f  w a te r  p e r  10 g .p .g .  (g r a in s  p e r  g a l lo n )  h a rd n e s s .  

F ina l ly ,  th e re  is e p id e m io lo g ic a l  e v id e n c e  to  su g g e s t  a lo w e r  in c id e n c e  ol h e a r t  
d i s e a se  in c o m m u n i t i e s  w ith  hard  w ater .  T h e  E n v i ro n m e n ta l  P ro te c t io n  A g e n c y  

(E P A )  d o e s n ’t se t  a  m a n d a to ry  u p p e r  h im : to r  s o d i u m  in w ater ,  but su g g e s ts  an  
u p p e r  l im i t  o f  2 0  m i l l ig r a m s  p e r  l i te r  (q u a r t )  to  p ro te c t  in d iv id u a ls  o n  s o d iu m -  

r e s t r ic ted  d ie ts ,
II y o u  use  a  w a te r  so f ten e r ,  tw o  w a y s  to  a v o id  e x c e s s  s o d iu m  in d r i n k in g  

w a te r  are : I ) use  low  s o d iu m  b o tt led  w a te r ,  a n d  2) ins ta l l  a  s e p a ra te  f a i l e d  in th e  
kite lu 'i i  for u n s o f te n e d  water.

D r i n k i n g  W a t e r  Q u a l i t y  & 
H e a l t h  R e p o r t



Giardia and Other Microorganisms
A lo n g  w ith  d i f f e r e n c e s  in m in e ra l  c o m p o s i t io n ,  w a te r  c o n ta in s  d i f fe ren t  

le v e ls  o f  m i c ro o rg a n i s m s .  B a c te r io lo g ic a l  te s ts  a rc  a v a i l a b le  to  d e te r m in e  i f  w a te r  

is b a c te r io lo g ic a l ly  s a fe  fo r  h u m a n  c o n s u m p t i o n .  C o n ta c t  the  c o u n ty  h ea l th  
d e p a r t m e n t  fo r  in f o rm a t io n  o n  h o w  a n d  w h e r e  s u c h  te s ts  a t e  p e r f o rm e d .

C h lo r in a t io n  a n d  f i l t ra t ion  a rc  e f f e c t iv e  c o n tro ls  fo r  m o s t  b a c te r ia .  
H o w e v e r ,  a  t iny  o n c -c e l l e d  p a ra s i te  n o t  r e a d i ly  k i l led  b y  c h lo r in a t io n ,  G ia rd ia  

la m b lia ,  d e s e r v e s  s p e c ia l  d i s c u s s io n .  O v e r  the  p as t  sev e ra l  y e a r s ,  g ia rd ia  h a s  
b e c o m e  an  in c r e a s in g ly  c o m m o n  p r o b l e m  in rura l  a n d  n  a u n ta in  c o m m u n i t i e s  

w i th  in a d e q u a te  f i l t ra tion  s y s te m s .  G ia rd i a  is m o s t ly  fo u n d  in su r fa c e  w a te r s  s u c h  
a s  m o u n t a in  s t r e a m s  a n d  la k e s ,  no t g r o u n d w a te r .  B e c a u s e  o n e  c a n n o t  sec ,  ta s te ,  

o r  s m e l l  g ia rd ia ,  it is  b e s t  no t  to  d r in k  w a te r  d i r e c t l y  f ro m  m o u n ta in  s t r e a m s  o r  

la k e s .
O n c e  in g e s te d ,  the  g ia r d ia  c y s t  d e v e lo p s  in to  a  t r o p h o z o i t e  th a t  a t t a c h e s  

to  th e  w a ll  o f  the  s m a l l  in te s t in e ,  D is e a s e  s y m p t o m s  u su a l ly  in c lu d e  d ia r rh e a  
w i th  c r a m p in g  a n d  g a s ,  d e h y d ra t io n ,  w e a k n e s s  an d  lo ss  o f  a p p e t i te .  S y m p t o m s  
m a y  ta k e  sev en  to  10 d a y s  to  a p p e a r  a n d  la s t  u p  to  s ix  w eek s .  M o s t  p e o p le  a re  
u n a w a r e  at the  t im e  o f  in g e s t io n  th a t  th e y  h a v e  b e e n  in fec ted .

L a b o ra to ry  id en t i f ic a t io n  c a n  c o n f i r m  th e  d is e a s e  b y  d ia g n o s i s  o f  th e  

o r g a n i s m  in the  s too l .  T h e  d is e a s e  is  c u r a b L  w i th  p r e s c r ib e d  m e d i t a t i o n .  I f  
u n t r e a te d ,  the  s y m p to m s  m a y  d i s a p p e a r  o n  th e i r  o w n  a n d  r e o c c u r  in t e rm i t te n t ly  

o v e r  a p e r io d  o f  m o n th s .
T re a tm e n t  a l s o  ca n  h e lp  p re v e n t  s p r e a d  o f  th e  d is e a s e  b e tw e e n  p e o p le  

a n d  b e tw e e n  p e ts  a n d  p e o p le .  F o r  e x a m p l e ,  in a  C o lo r a d o  D e p a r tm e n t  o f  H e a l th  
s tu d y  p e r s o n - to - p e r s o n  c o n ta c ts  w i th in  f a m i l ie s  o r  b e tw e e n  s m a l l  c h i ld re n  in d a y  
c a r e  c e n te r s  w e re  r e s p o n s ib l e  fo r  4 6  p e r c e n t  o f  th e  3 6 0  c a se s  in v e s t ig a te d .  In fact ,  
o n ly  15 p e rc e n t  o f  th e  r e s p o n d e n ts  h a d  in g e s te d  s t r e a m  o r  lak e  w a te r  in  the  th ree  
w e e k s  p r io r  to  th e  o n s e t  o f  s y m p to m s .

P re v e n t io n  is th e  b es t  so lu t io n .  A lw a y s  w a s h  y o u r  hand.-, a f t e r  c h a n g in g  
d i a p e r s  a n d  p e r f o r m in g  o th e r  h y g ie n e  a c t iv i t ie s .  W ash  c h i l d r e n ’s h a n d s  
f r e q u e n t ly .  T h o r o u g h ly  c lea n  c h a n g e  s u r f a c e s  a f t e r  d ia p e r in g .

I t ’s b es t  to  c a n y  y o u r  o v  i  w a te r  o n  c a m p i n g  o r  b a c k p a c k i n g  tr ip s .  I f  th is  

is no t  p ra c t ic a l ,  th e  n e x t  bes t  s o lu t io n  is to  b o i l  th e  w ate r .  A l th o u g h  g ia r d ia  c y s t s  
a r e  k i l led  a t  t e m p e ra tu re s  o f  131 d e g r e e s  F, b o i l in g  fo r  o n e  m in u te  at s e a  level 
a n d  u p  to  f ive m in u te s  at 1 0 .0 0 0  fee t is r e c o m m e n d e d  to  e l im in a te  o th e r  
m ic r o o r g a n i s m s  tha t  m ig h t  be  m o r e  h e a l  r e s i s t a n t  th an  g ia rd ia .  G ia rd i a  a l s o  will  
n o t  s u r v iv e  in w a te r  h e ld  at 5 0  d e g r e e s  F  f o r  3 0  m i n u te s  i f  o n e  io d in e  tab le t  has  
b e e n  a d d e d  p e r  q u a r t .  F i l te r s  a re  a v a i l a b le ,  b u t  a r e  e x p e n s iv e  a n d  in c o n v e n ie n t .  
F u r th e r m o r e ,  m a n y  p ro d u c t s  m a r k e te d  fo r  b a c k p a c k e r s  are  n o t  e f f e c t iv e  in 
f i l t e r in g  ou t  the t iny  g ia rd ia  cys ts .

P ro te c t io n  is the  k ey  to  th e  c o n t r o l  o f  g ia rd ia s i s .  S in c e  fece s  c a n  c o n ta in  

the  o rg a n i s m ,  b u ry  w a s te  8 in c h e s  d e e p  a n d  at leas t  100  fee t a w a y  f r o m  n a tu ra l  
w a te r s .  D o g s ,  l ike  p e o p le ,  c a n  g e t  in f e c te d  w i th  g ia r d ia .  U n le s s  c a re fu l ly  
c o n t r o l l e d ,  d o g s  can  c o n ta m in a t e  th e  w a t e r  a n d  c o n t in u e  th e  c h a in  o f  in fec t io n  
f r o m  a n im a l s  to  h u m a n s .

Fluoride
F lu o r id e  is f o u n d  na tu ra l ly  in C o lo r a d o  w a te r  su p p l ie s  in  d if fe ren t  

a m o u n t s .  T iie  d e n ta l  b en e f i ts  o f  f l u o r id a t e d  w a te r  a re  w e ll  d o c u m e n t e d .  F lu o r id e  
c o n c e n t r a t i o n s  o f  1.0  m i l l ig r a m s  p e r  l i te r  o r  g r e a t e r  w ill  r e d u c e  th e  in c id e n c e  o f  

d e n ia l  ca v it ie s .  H o w e v e r ,  c o n c e n t r a t i o n s  o v e r  2 .0  m i l l ig r a m s  p e r  l i te r  c a n  d a rk e n  
to o th  e n a m e l  c a u s i n g  f luo ros is .

T h e  A m e r i c a n  D en ta l  A sso c  ia t io n  a n d  th e  A m c n c a n  M e d ic a l  A s s o c i a t io n  
e n d o r s e  f lu o r id a t io n .  Yet, a f te r  m o r e  th a n  4 0  y e a r s  o f  f lu o r id a t io n ,  n e a r ly  4 0  

p e rc e n t  o f  ta p  w a te r  r e m a in s  t in l l u o r id a te d .  O p p o n e n t s  hav i lo n g  a rg u e d  tha t



f lu o r id a t io n  v io la te s  in d iv id u a l  r ig h ts ,  c e r t a in  r e l ig io u s  be l ie fs  th a t  ban  
m e d ic a t io n s ,  and  d o e s  no t p rev en t  to o th  d ecay .  T h e y  a ls o  c la im  it p r o m o te s  a 
v a r ie ty  o f  il ls .  A  re cen t  s tu d y  in w h ic h  m a le  (bu t no t f e m a le ;  ra ts  g iv e n  w a te r  
w ith  h ig h  leve ls  o f  s o d iu m  f lu o r id e  d e v e lo p e d  a ra re  b o n e  can ce r ,  a d d e d  fuel to  
th e i r  c o n c e rn s .  P ro p o n en ts  c< u n te r  tha t f lu o r id a t io n  is n o t  a fo rm  o f  m e d ic a t i o n ,  
b u t  an  a d ju s tm e n t  o f  an  e s sen tia l  n u tr ie n t  to  a level fa v o rab le  to h e a l th .  W h a t  tha t  
level is a n d  w h e th e r  o r  no t  it s h o u  . c o m e  f ro m  f lu o r id a te d  d r in k in g  w a te r  w ill  

he  ;it the  c r u x  o f  th e  n e x t  ro u n d  o f  d e b a te s .
T o o th  d e c a y  is o n  th e  d e c l in e  in th e  U n i te d  S ta te s  (5 0  p e rc e n t  d e c l in e  in 

th e  las t 20  y ea rs ) .  T h e  d e c l in e  is o c c u r in g  in f lu o r id a te d  an d  to  a le s s e r  e x te n t  in 
n o n - f lu o r id a tc d  areas .  F lu o r id e  t r e a tm e n ts ,  f lu o r id a te d  to o th p as te ,  b e t t e r  d ie t s  

a n d  im p ro v e d  oral h y g ie n e  a re  all fac to rs .
L ik e  m o s t  e le m e n ts ,  f lu o r id e  a p p e a r s  to  b e  b o th  b en e f ic ia l  to  h ea l th  and  

p o te n t ia l ly  to x ic .  T h e  g o a l  is to  d e te r m in e  th e  o p t i m u m  level a n d  th en  d e c id e  
h o w  b es t  to  a c h ie v e  tha t level.  T h e  E P A  c u r r e n t ly  se ts  the  m a x i m u m  a l lo w a b le  
level o f  s o d i u m  f luo r id e  in d r in k in g  w a te r  (n a tu ra l  o r  a d d e d )  at 4  m i l l ig r a m s  p e r  
l i te r  (4  parts  p e r  m i l l io n )  a n d  the  m a x i m u m  r e c o m m e n d e d  level a t  2  m i l l ig r a m s  

p e r  liter. T h e  E P A  rev iew s  d r in k in g  w a te r  s t a n d a rd s  e v e r) '  th re e  ye a rs .

Lead
L e a d  is a tox ic  h e a v y  m e ta l  k n o w n  to  tu rn  u p  in  d r in k in g  w a te r .  R e c e n t  

d a ta  in d ic a te  tha t  levels fo r m e r ly  s a f e  m a y  th r e a te n  h e a l th ,  e s p e c ia l ly  a m o n g  
in fan ts  a n d  ch i ld ren .  In an  19S6 E P A  su rvey ,  an e s t im a te d  4 0  m i l l io n  A m e r i c a n s  
(o n e  in five) w e re  u s in g  d r i n k in g  w a te r  tha t  c o n ta in e d  p o te n t ia l ly  h a z a rd o u s  

lev e ls  o f  lead .
A c u te  lead  p o i s o n in g  c a n  c a u s e  s e v e re  b ra in  d a m a g e  a n d  d e a th .  T h e  

e f f e c ts  o f  c h ro n ic .  low -lev e l  e x p o s u r e ,  h o w e v e r ,  a re  m o r e  su b t le .  T h e  d e v e lo p in g  
n e rv o u s  s y s te m s  o f  fe tu ses ,  in fa n ts ,  a n d  c h i ld r e n  arc  p a r t ic u la r ly  v u ln e ra b le .  

R e c e n t  s tu d ie s  sh o w  tha t  lead  e x p o s u r e  at a y o u n g  g c  c a n  c a u s e  p e r m a n e n t  
le a rn in g  d is ab i l i t ie s  a n d  h y p e ra c t iv e  b e h av io r .  L o w - le v e l  lead  e x p o s u r e  a l s o  is 
a s s o c ia te d  w ith  e lev a ted  b lo o d  p re s su re ,  c h ro n ic  a n e m ia ,  a n d  p e r ip h e ra l  n e rv e  

d a  n ag c .
N a tu ra l  w a te r  u su a l ly  c o n ta in s  v e ry  li tt le lead . C o n ta m in a t io n  g e n e ra l ly  

o c c u rs  in the w a te r  d is t r ib u t io n  s y s te m  o r  in th e  p ip e s  o f  a  h o m e  o r  fac i l i ty .  L e a d  
p ip es ,  b ra s s  fau ce ts  a n d  lead  s o ld e r  u s e d  to  j o i n  c o p p e r  p ip e s  a rc  the  c u lp r i t s .  I f  
y o u r  h o m e  w a s  buil t b e fo r e  1986  w h e n  a  n a t i o n -w id e  ban  o n  le ad  p ip e s  a n d  lead  
s o ld e r  w e n t  in to  e ffec t ,  it is l ik e ly  to  h a v e  l e a d - s o ld e re d  p lu m b in g .

T h e  seve r i ty  o f  lead  c o n ta m in a t io n  d e p e n d s  in  p a r t  on  h e w  “c o r r o s iv e "  

y o u r  w a te r  is. S o f t  o r  a c id ic  w a te r  is m o re  l ik e ly  to  c o r r o d e  p lu m b in g  a n d  
f ix tu res ,  le a c h in g  ou t  lead .  A c c o r d in g  to  th e  ERA. a b o u t  SO p e rc en t  o f  p u b l ic  
w a te r  u ti l i t ies  d e l iv e r  w a te r  tha t  is m o d e r a te ly  o r  h ig h ly  co rro s iv e .

T h e  ERA is c h a n g in g  th e  fo cu s  o f  its l e ad  reg u la t io n  f r o m  a m a x i m u m  

c o n ta m in a n t  level o f  5 0  p a n s - p e r -b i l l io n  at th e  tap  to  im p o s e d  t r e a tm e n t  i f  m o r e  
th an  10 p e rc e n t  o f  c o l l e c te d  s a m p le s  f ro m  a w a te r  s y s te m  e x c e e d  15 p a n s - p e r -  
b i l l ion  lead . W ate r  s y s te m s  that e x c e e d  s u c h  lev e ls  w ill  b e  re q u i re d  to  im p le m e n t  
c o r ro s io n  co n tro l  m e a s u re s  to  r e d u c e  le a c h in g  o f  lead  in to  w ater,  ^ c h n i q u e s  
s u c h  as a d d in g  l im e  ( c a lc iu m  o x id e )  to  r e d u c e  w a te r  a c id i ty  can  g re a t ly  r e d u c e  
lead  levels at the tap. A  n u m b e r  o f  o th e r  s im p le  p ra c t ic e s  a l s o  c a n  h e lp  re d u c e  the  
level o f  lead  at the  lap.

1. C o o k  w ith  a n d  d r in k  o n ly  c o ld  w ate r .  H o t w a te r  ten d s  to  d is s o lv e  

m o re  lead  f ro m  p ip e s .
2. D o n ' t  d r ink  the  first w a te r  o u t  o f  y o u r  ta p  in th e  m o r n in g .  L e t  th e  

w a te r  ru n  fo r  a b o u t  o n e  m in u te  un ti l  a  c h a n g e  in te m p e r a tu r e  o c c u rs .
5. F o r  p r iv a te  w ells ,  c o n s i d e r  w a te r  t r e a tm e n t  d e v ic e s  s u c h  as  c a lc i te  

filters that r e d u c e  ac id i ty  a n d  m a k e  w a te r  less  co r ro s i  . C e r ta in



point-of-purchase treatment devices (e.g., some ion-exchange filters, 
reverse osmosis devices and distillation units) also can remove lead.

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

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

through a number of sources (fertilizer-, animal wastes, septic systems). High 
nitrate-containing water is a serious health concern for pregnant women and 
infants under the age of 0 months. Bacteria in the infants’ digestive tracts may 
convert the relatively harmless nitrate to nitrite, In turn, the nitrite combines with 
some of the hemoglobin in blood to form mcthcmoglobin that cannot transport 
oxygen. To protect those at risk, the Maximum Contaminant Level (M C L ) for 
nitrate in water is 45 mg/l as nitrate (N O ,) or 10 mg/l as nitrogen (N). The M C L  
for nitrite is 1 mg/l.

Sulfate
Sulfates occur naturally in groundwater combined 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.

Water '.hat smells like rotten eggs has a high level of hydrogen sulfide 
gas. The gas may occur naturally in water near oil or gas fields or as the result of 
bacterial contamination. To test for bacterial contamination contact the county 
health department or a commercial testing lab.

Organic Chemicals
The term "organic chemical" includes such products as pesticides, 

herbicides, petroleum products and industrial solvents. Although most have not 
been routinely monitored, hundreds of different organic chemicals have been 
found in drinking water from accidental spills, improper disposal or non-point 
movement through soils to groundwater. Today, municipalities arc required to 
monitor an increasing list o f organic chemicals under the Safe-Drinking-Water 
Act.

As with other contaminants, the danger from organic chemicals in water 
is hard to assess. In high doses and pure form some of these chemicals may 
promote cancer, impair the nervous system or damage the heart. In low doses, 
organic chemicals may have cumulative effects, out so far not much is known 
about their nature or magnitude.

Once groundwater is contaminated, cleanup of that groundwater is 
extremely difficult. I f  'lie water is unsuitable for human use, it also may be 
unsuitable for agricultural uses and alternative sources of water may need to he 
found. Organic chemicals and groundw ater contamination is an area where much 
research is needed. In the meantime, the prudent use and disposal of all 
chemicals (agricultural, industrial, home and gaiden) can go a long way to 
protect the environment and groundwater from contamination.

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

into w ater supplies The gas also is found in rocks anu oils that contain granite, 
shale, phosphate, and pitchblende It is odoiless, colorless and tasteless.

The ERA considers radon to be a major potential health threat, causing 
an estimated 10.CHMI to 4U.CKM) lung-cancer deaths each year. While most deaths 
arc from ration accumulated in houses from seepage through cracks and holes in



the foundation. 30 to 1,800 deaths per year arc attributed to radon from 
household water. Showering, dish-washing and laundering agitate water and 
release radon into the air.

The EPA estimates that at least S million people may have high radon 
levels in their water supply. Radon is most likely to be present in water from 
private wells or from small community systems. Large systems usually provide 
some kind of water treatment that aerates the water and disperses any radon gas 
that may be present.

Before you test your water for radon, test the air. I f  your indoor radon 
level is high and you use groundwater, test vour water. I f  the air level is low, 
there is no need to test your water. Test results arc expressed in picocuries of 
radon per liter of water (pCi/1). In general 10,000 pCi/1 of radon in water 
contributes roughly 1 pCi/1 of airborne radon throughout the house. EPA 
currently advises consumers to take action at total household air levels of 4 pCi/1. 
For waterborne radon, a simple step is to make sure your bathroom, lau idry and 
kitchen arc well ventilated. At modera*. levels, this may adequately reduce your 
exposure to waterborne radon. However if you use a private well that has high 
levels of radon, water treatment devices such as granular activated carbon units 
and home aerators may be warranted.

Bottled vs Tap Water
Sales of bottled water have increased dramatically over tiie last few 

years. Botllcd-water companies and public water systems often battle over the 
relative merits of their products. EPA regulates public water systems. FDA  
regulates bottled water that crosses state lines. Bottled or vended water that stays 
in Colorado falls under the jurisdiction of the Colorado St ate Department of 
Health.

Public water systems general!) are disinfected with chlorine. Bottled 
water >.s commonly disinfected by ozone treatment. Ozone is a high-strength 
oxygeo that quie’ !y reverts to normal oxygen. It is a strong oxidant, like 
chlorine, but doej not add taste like chlorine docs. The length of lime chlorine 
and ozone remain active in water depends on many factors, including 
temperature. Chlorine usually provides residual disinfection throughout the 
public-water distribution system. Ozone provides a residual disinfection for a 
limited lime. However, bottled water may be in distribution for several weeks 
and storage conditions, especially temperature, may adversely affect quality In 
terms of bacterial content, it is questionable as to whether bottled water is better 
than most municipal tap water.

Bottled water often is purchased for its good taste, However, taste docs 
not always indicate safeness. At the concentrations present in drinking water, 
most harmful substances (including some disease-causing microorganisms, 
nitrates, trace amounts of lead and mercury, and some pesticides and organic 
materials) have no taste, Differences in taste among bottled waters generally arc 
due lo differing amounts o f carbon dioxide, calcium, iron compounds, sodium, 
and other minerals and mineral salts. Differences also may be due to the amount 
and type of processing.

M ineral-free water or distilled water is treated to remove the minerals 
that occur naturally in water. Almost all sodium is removed by these processes.
The resulting water is rather flat and tasteless for drinking because of the lack of 
minerals.

Drinking w ater comes from municipal water systems, wells or springs.
Jt often is treated by reverse osmosis to remove bacteria and other pathogens and 
most pesticides. The resulting water is purified but still contains some dissolved 
solids.
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N atural water comes from unprotected well or spring systems and is 
bottled without extensive treatment. Because it is almost exclusively 
groundwater, it usually contains a range of minerals and is, therefore, quite 
flavorful. Spring w ater 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.

M inera l water is simply water that contains minerals - which is true of 
virtually all water except distilled water. N atural m ineral w ater contains just 
the minerals present in the water as it comes from the ground. Mineral water can 
he still or sparkling. The carbon dioxide that causes carbonation also can be 
natural or added during bottling.

As for contaminants, bottled water generally rates as good as but no 
better than municipal water supplies used for comparison purposes. I f  you do 
purchase bottled or vended water, purchase from a quality retailer who handles 
enough volume to rotate stock. I f  you have concerns about locally vended water, 
contact your county health department or the Colorado Department of Health, 
(303) 692-2000.
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