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EPA NOTICE OF INTENT TO PROPOSE 
NATIONAL PRIMARY DRINKING WATER REGULATIONS 

‘. (48 FR m Oct. 5.1983) 
z 

Natlomal Revlsed Primary Drinkkg 
Water Ragulationa 

40 CFR Part 141 

methods and i$iplementation options 
that would opt3inize public health 
protection without unnecessary 
economic burdens on the States and 

WH-ff?L 2418-11 
communities. 

EPA is issuinn this ANPRM as an 
AQENcY: Rnvironmental Protection invitation for thi public to comment on 
Agency (EPA). all of the technical and regulatory issues 
ktom Advance notice of proposed that are being examined and requests 
ruiemsking (ANPRhQ any information that will assist in the 

SUMMARY: EPA is today publishing this 
development of the NPDWR 

advance notice of its intention to 
DATES Written comments should be 

propose National Revised Primary 
submitted by January 3.1983. A public 

Drinking Water Regulations [NPDWR) 
meeting will be held on December 13, 

for organic, inorganic, microbial and 
1983. begin&g at 9.90 a.m. in Room 

radionuclide contaminants in drinking 
3905, EPA. 401 M St. SW., Washington, 

water. The Safe Drinking Water Act (42 
D.C Public technical workshops will be 

USC 300f et sep) (SDWA). following the 
held in the fohowing &sbons: 

issuance of National Interim Primary 
Philadelphia. Pennsyivania-September 

Drinking Water Regulations [Le.. Interim 
2%23,1983 

Regulations) directs EPA to issue 
St. Louis, Missouri--October 441983 

revised regtdations. The foundation of 
Rena Nevada-November 141983 

the NPDWR will be a comprehensive 
Orlando, Plorida-November ~f%30,1983 

reassessment of the Interim Regulations LLC)DIIIL~WLS Send written comments to 
directedtoward identi&ing chemicals in Comment Clerk. Criteria and Standards 
dri&ng water for-which nation& 
drinking water regulations wouid be 

Dili)Df.Ece of Dri&ng Water 
ErIlbnmental Proteotion 

warranted..Detailed assessments.will be Agency; & M Street. SW., Washhgt~~~ 
made of the experiences since D.C 20480. A copy of all comments witi 
application of the interim Regulations. 
occurrence frequency and human 

be available for review duringnormal. 
business hours at the EPA, Room 55RR. 

exposure potentiak human health 401 M Street, SW., Washington, D.C. 
concerns and basic toxicology, water 20460. It is requested that anyone 
treatment technologies and costs, planning to attend the public meeting 
analytical chemistry and monitoring (especially those who plan to make 

statements) register in advance by 
calling or writing Ms. Arnetta Davis at 
202/382-7575, EPA. WH-550, 401 M St.. 
SW., Washington, D.C. ;!0460. Persons 
planning to make statements at the 
meeting are encouraged to submit 
written copies of their remarks at the 
time of the meeting. 

The public technical vvorkshops will 
provide a forum for a fuQ discussion of 
issues and a complete exchange of 
information and data. Riegistration for 
the workshops and additional 
information ca6 be obtaiqed by 
contacting AWWA Rese*@ch 
Foundation, 5665 West Quincy Ave., 
Denver, Colorado 80~35,, which is the 
grantee conducting the workshops for 
EPA. 

FOR FURlIfER INFORMATION CONTACT 
Joseph A. Catruvo, Ph.D., Director, 
Criteria and Standards IDivision. Office 
of Drinking Water (W&550), 
E.uvironmental Protection Agency, 401. M 
Street, SW;. Washington. D.C. 20460, 
telephone (202) 382-7575. 
-RNTARYlNFORL1ATlDNZ - 
L Stab&y Requirements 
11, Regulatory Ramawork 
iILNPD%V’RzAppmaFh 

Consideration 
TV. NPDm Regulatory 
V. NPDWR: Soecific Considerations 

10-14-S u-P-= 
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LStatntory Requireinents ‘. 
Tke Safe Drinking Water Act (42 

U.S.C. 3OOf. et seq.) (,‘SDWA”’ or “the 
Acf”) requires the EPA to publish 
primary drinking water regulations . 
which:;. . 

1. Apply to public water systems, 
2. “Specify(s) contaminants whichin. 

the judgment of the Administrator, may 
have any adverse effect on the health,of 
persous”.[Section MOl(l)..4ZUS,C .: 
wg-I];- and 

3..Specify foreacd c&taminant eithk 
(a) maximum cor$aminet levels @GLs) 
or (b) treatment techniques. 

A treatment technique req&ment 
would only be’set if “it is not . 
eccinomically or technologically’ 

’ ., 

feasible” to ascertain&e level of a 
contaminant in dri&ing water. 

III the revised primary dri&ing w’ater 
regulations, “recommended maximum 
contaminant.levels” (RMCLs) must also 
be specified. RMCLs are non- 
enfazeuble her&h goals for public 
water systems. RMCLs arato beset at a 
lewd at which, in the Administrator’s 
judgment. “no known or anticipated 
adverse effects an the heal& of persons 
occur and which allows an adequate 
marginof safety”. Section 14fZ[b)(l)(B?. 
Congressional guidance on RMcI;B for 
carcinogens was contained in House 
Report 93-1185: 

l l l The Administrator must consider the 
possibie impact of synergistic effecta. long- . 
term and m&i-stage exposurea; and the 
existence of more susceptible gmups in the 
population. Finally. the recommended 
maximum level must be set to prevent the 
occurrer~ce of any known or anticipated 
adverse effect. It must include an adequate 
margin of safety. unless there is no aek 
threshold for a. contaminant. In such a case. 
the recommended maximum contaminant 
level should be set at zero level. . 

Theprimarydrinkingwater 
regulations must also set MC& MCLS 
are the enforcehbie stundards. MCLa 
must be set as case t@RMCLs as is 
feasible. Feasible means “with the use 
of the best technology, treatment ’ 
techniques and other means. which the 
Administmtor finds are generally 
available [taking costs into 
consideration)“. Section 1412(b)(a). 

In addition. the SDWA specifies that 
primary dri&ing water regulations 
contain criteriaand proced- to. 
assure a suppiy of water that complies 
with the McLa Section l4Ul(l](lJ ] 42 
U.S.C -X)(D). section 1446(a) : : . . . 
authorizes EPA to requiie by regulation 
any public. water supPlier to keep. 
Ll?cord%makerepor@conduc~ . 
monitoring 4 pmvide such other 
information aa.may be requi& to assist 
in determining compliance with the 
SDWA. in evaluating health risks of 

unregulated contaminants, or in advising 
the public of such Yea; i risks. ‘: 

The SDWA also requires that the 
revised primary drinking .water 
ragulations be reviewed every three ’ 
years and amended whenever changes. 
in technology, treatment techniques or 
other factors permit greater health 
protectiolt.. 

The SDWA pmide$ for the issuance 
of variwes to give legal protection to 
systems that, are unable to comply with 
the regulations, despite the application 
of treatment technologies, because of 
poor source ~qualify. If a system will not 
be able.to comply with an MCL after 
installation and/or use of the “best 
technology, treatment techniques, or’ 
other means tich the Administrator 
finds to be generally available.‘* taking 
costs into consideration, the system may 
apply for a. variance; Section 
1415(a)(l)(A). 42 U.S.C 300%4(a)(l)(A). 
A varieixe, if granted. would insulate 
the system not in compliance from 
enforcement actions for exceeding the 
MCL. The.system, however; would be, 
required in connection with a variancr. 
to install and/ or use “generally . 
available” treatment methods that 
would reduce the levels of a particular 
contaminant. Thus,.the&atment 
method shod-d .be in-place to 
demonstrate&at non-compliance is 
attributable% poor source water 
quality,.theeby entitling the system to a 
variance. However. this finding may be 
made prior to the methods actually 
being operational. The important fact is 
that the,“available and effective’* 
methods be installed in order to red&e 
contaminantlevels. In addition. 
pursuant to Sectiom1414(c)(Z), 42 U.S.(s. 
30@-3(cl(Z) and 3@34(al(lJ(AJ, any 
system that receives a variance will be 
put on a compliance.schedule and must 
give notice of the variance to its 
consumers: 

In addition to the primary regulations, 
the SDWA requires EPA to set 
Secondary Drinking WaterRegulations 
which are to pmtect .the public weifare. 
The seconda@ regulations may apply to 
any contaminant in drinking water tha 
may adversely affect the odor or 
appearance of the water. Section 1401(Z) 
42 U.S.C. 300@(c). Secondary 
maximum contammant levels (SMCLs) 
and.monitoring requirements have been 
established (40 CFR Part 143.44 FR 
42195. July 19. .x379). . . . . 

In additionto theregulatory 
mandates.. the SDWA provides. 
authorities for ensuring the safety of the 
nation’s dri&ing water in a non- 
regulatory context. Section 1442(a)(Z)(B) 
authorizes EPA to provide technical 
assistance to States. and publicly owned 
water systems in response to and 

alleviation of ar,y emergency situation 
which the Adtinistrator determines to 
be a,.substantiaJ danger to public he,alth. 
In the absence of appropriate State or 
local actiop. Section 1431 authorizes 
EPA, to take such actions as ,the 
Administrator deems necessary to 
protect public h_ealth from a. 
captaminant *at may present an 
imminent and substan!tial endangerment 
to the health of persons. 

Ii. Keg&tory Framework 
The issuance of Revised Primary 

Drinking Water Regulations is the third 
step in the evolution of the primary 
iz;krter regulations mandated by 

In the&t step. the National Interim 
Primary Drinking Water Regulations 
were promulgated on December 24.1925, 
with an effective date of June 24.1977. 
Amendments were.issued in 1976.1979 
and 1980. Maximum contaminant levels 
(MCLs) and-monit0rin.g and reporting 
requirements were set for numerous 
microbiologicai, inorganic, organic, and 
radio-n&de contaminants. At the 
direction of the Congress, EPA based the 
Interim Regulations in large part on the 
1962 U.S..Public Health Service (PHS) 
Standards for drinking water which in 
turn were derived from previous. 
standards dating as far back as 1915 for 
the microbiological standards and the 
1940’s for&e MCLs for some of the 
inorganic chemicals. 

As the second step, Section 1412(eJ of 
the SDWA directed EPA to arrange for 
the National Academy of Sciences 
(NAS) to conduct a study to assess the 
health effects of contaminants in 
drinking water and to provide proposed 
RMCJ.,s at levels at which there were 
“no known or anticipated effects on the 
health of persons l * l ” The NAS 
subrmtted its initial report, Drinking 
Water and I&ZIth, tm EPA in 1977 which 
was published in the Federal Register 
for public comment. additional reports 
were submitted in 1980 and 1962. While 
Congress envisioned that NAS wouid 
provide proposed RMCLs in the report. 
the NAS stated essentially that it would 
do toxicological assessments of 
contaminants in drinking water but 
developing proposed RMCLS was not an 
NAS responsibility but an EPA 
regulatory function. In the words of the 
Academy;-“determinii safelevels to 
protect the health of persons’ drinking 
water containing contaminants requires 
consideration of other factors-in 

’ addition to the harmful pmperties of the 
contaminants” (John S. Coleman. 
Executive Officer, 

m 
20,197s): 

The. 1977 and sub s reports 
have umvided EPA with toxicolotical 
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water. Using this information and data 
from other scientific sources, EPA will 
develop and publish RMCLs for some of 
these substances. 

As he third step, Section 14l2(b](l)(B] 
.and 1412(b)(2) provided that EPA must 
propose and promulgate RMCLs and 
National Revised Primary Drinking 
Water Regulations (NPDWR) that would 
in&de MCLs and monitoring and 
reporting requirements for those 
dontaminanta that may have an adverse 
effect on human health. 

Regulator Development Approach 
Development of the NPDWR will be 

accomplished in four phases: 
l Phase I Volatile Synthetic Organic 

Chemicals, 
l Phase II Synthetic Organic 

Chemicals, InorganicChemicals and 
Microbiological Contanimants 

l Phase III Radionuclldes 
l Phase IV Disinfectant~By-Products 

including Trihalomethanes 
In general the approach for all four 

phaaeswill be similar. 
* Initially an ANPRM will be 

published followed by a comment period 
and a public meeting. Public technical. 
workshops will also be heid. The 
workshops provide an opportunity for 
EPA to present the issues that must be 
addressed in development of the 
regulations and to receive information 
on scientific and technical matters as 
well as receive comments on regulatory 
approaches. 

l RMCLs will then be proposed 
followed by a public comment period 
and a public hearing(s]. 

l RMCLs will then be promulgated. 
andproposals published far MCLs, 
monitoring and reporting, and other 
requirements .followed by a public 
comment period and a public hearing@). 
Technologies will be identified that 
were used as the basis of determining 
the MCLsz in.addition. generally 
available treatment technologies (GAT] 
will be identified for use in the issuance 
of variances. 

l The MCLP; monitoring and 
reporting, and other requirements 
including GAT will then be promulgated. 

n,n.ANPRM for Phase I (volatile 
synthetic organic chemicals) was issued 
on March &1982 (47 FR 9389). and.a 
pub& xneeting.was held in Washington. 
D.C. on April 28.1982. In addition. four. 
public tech&al workshops. were 
conducted’ across the anmtq on volatile 
synthetic organic chemicals (VOW in 
drinkhgweter. 

Today’s ANPRM addresses phases II 
and III and initiates the regulatory 
assessment of the Interim Regulations. 
The .pmposed revised regulations for 
radionuclides (Phase III) will follow the 

1044-83 . 

Ph ‘se 1 proposal by approximately one 
year. In addition, within Phase II, 
regulations for iluoride will be proposed 
‘separately in response to a petition filed 
by theState of South Carolina (see 48 
IX 88345. December 1.1981). 

While this ANPRM initiates the 
formal rulemaking pmcessfor 
development of Phase II and III of the 
NPDWR, data.collection and 
developmentaI activites have been on- 
going for the paat several years. As part 
of these efforts,.two public workshops 
have been conducted: a public 
workshop on the microbiological 
standards; was held on December 4-8, 
1981. and a workshop on the 
radionuclide standids was held on 
May 24-28 1983. In addition, four public 
workshops will be conducted at several 
locations across the country during the 
comment period for this ANPRM.. 

Phase IV of the NPDWR will address 
.trihalomethanes (THMs) and other. 
disinfection-related contaminant iesu&, 
since regulations for these substances i_ 
have been in effect only smce.1979 and-. 
this has not yet provided sufficient time 
for a m-evaluation and revision to be 
feasible. it is expected that ,by 1985. 
additional data on implementation with 
the THM regulations and other research 
experience wi;p be available including 
new data on Ufe nature and toxicology. 
of alternate dfsinfectants and their by- 
products; at that time EPA will review 
those regulations and determine 
appropriate revisions. 

During the development of the 
NPDWR. existing draft Health 
Adviiories (HAS) will be revised if 
necessary and additional advisories will 
be prepared and issued on other 
subtances forwhich no regulations 
CulzentlJT exist. Health Advisories 
provide scientific guidance on the health 
effects of chemicals detected in drinking 
water supplies and are developed. 
following the state-of-the-art concepts in 
toxicology; HAs receive scientific peer 
review as well as consideration by 
EPA’s Science Advisory Board as 
needed. The HAs specify non-. 
carcinogenic risk for transient exposures 
and suggest a level of a contaminant in 
drink@ water at which adverse health 
effects would notbe anticipated. A.. 
marginofsafetyisfactomdinsoasto 
pmtectthemorusensitivemembersof 
the general p0pUlati0IL. FOr 

’ tsconsideredtobe.. . . . . 
atspecmd caminogens. the carcinogenic 
riakratesare ai+ pmvidsdwith no: 
specific level recommendad. The Health 
Advisory Program was developed by 
EPA’s Office of IXnking Water in 
response to the growing concern over 
thechernical contamination of drink&J 

water supplies acrost3.tt.m country. As 
chemicals are discovered in drinking 
‘water. decisions must be made by 
federal, State and connnunity officials 
as to the suitability of such 
contaminated water for’human 
consumption. HAs are offered as advice 
to assist those dealing with specific 
contamination situations. 

Pursuant to Ekecutive order l229l(48 
FR 13193, February 19.1981). EPA will 
prepare a regulatory impact analysis 
(RiA) prior to proposal if the Agency 
determines that the ~~W’il are 
considered ‘“major rules:“. 

In addition, pursuant to the 
Regulatory Flexibility Act an analysis 
of the impacts on small entities will be 
conducted prior to pmplosal of I!IPDWR 
if the Agency determines Such 
regulations are likely to have a 
signi&ant economic impact on a 
substantial number of small entities. 
This analysi&ould also be available 
for public comment. 

The developrhent process described 
above is intended to provide the 
greatest opportunity for all interested 
parties including States, communities, 
health and science experts. public 
interest groups, water engineering and 
treatment officials and citizens to 
participate and advise RPA on the 
proper direction to be taken 

IIL NPDWR: Approachss Under 
COMidsratioll 

Development of the NPDWR will 
involve a comprehensive assessment of 
contaminant3 in drinking water 
including m-examination of the 
requirements and implementation 
experiences of the Interim Regulations. 
Under the requirements and definitions 
of the SDWA, th..bash questions being 
considered in&e efforts include: 

. For which contam&EMs should 
regulations be set? * 

l What leveis for thus RMCI.s and 
MCLs would be appropriate? 

l What monitoring and reporting 
requirements would be appropriate? 

Responses to these questions 
necessitate extensive data collection 
and analyses in such areas as the 
or2currenceof contaminanta in drinkng 
water, potential health effects, the 
availability of analytical methods, the 
avaiIabilIty and performence of 
treatment technologies,, and the posts of 
treatment and monitoring 

In addition v 
experiencahas 
implementation of the Interim 

:s:z&p$g@fQ% 
NPDWR are un er consideration. The 
implementation experience can 



.-. 

994 ENVIRONMENT REPORTER 

generally be classifiedinto the 
following: : 

l l.klings regw quality of 
driddng water; 

. Compliance problems with Interim 
Regulations; 

l Apparent h&iciencies in some 
aspects of the monitoring requirements 
under the Interim Regulations* 

Interim Begula~ozze Impiementatibn 
likpen*ence .- 

The Interim Heguktions inchde MCLe 
and monitor&and reporting 
requirements for ten organic compounds 
(i.e., six pesticides and total 
trihalomethanes). ten inorganic 
compounds, microbial contaminants. 
(colifor~~ and turbidity), and 
radionuclides. Monitoring and reporting 
requirements are also included for 
sodium and conusivity. 

The regulations. apply to some 60,OW 
community water supply systems and 
163.000 non-community systems. Most of 
these systems are small and use ground 
water as their source: 90 percent of the, 
systems serve 10 percent of the 
population. Approximately two-thirds 
(i.e., over 38,006 systems) of all 
community systems serve fewer than 
599 people. 

St&us of Drinking Water Quality. 
Despite improvements in disinfection 
and other types of water treatment, 
outbreaks of waterborne disease still 
occur. particularly in smaller 
communities. Fmm EVl-80, there were 
315 reported outbreaks of waterborne 
disease invoking ahnost 78,006 cases: 50 
outbreaks and 29,909 cases occurred in 
1980 alon& At least two deaths were 
involved. Major causes of outbreaks in 
community water systems were 
contamination of the distribution system 
and treatment deficiencies. such as 
inadequate filtration and interruptian.of 
disinfection. Specific causes of other 
outbreaks could not be determined. In 
non-community water systems, 
contamination of ground water used 
without treatment or with treatment 
deficiencies (usually interruption of or 
inadequate disinfection) was 
responsible for most outbreaks and 
cases. 

Many outbreaks, probably the great3 
majority, are not reported to the Centers 
~orDrDot(I&ontmi (CDCh which ketv 

oummmca of reportable 
dbeasen beeause few waterborne~ 
diseasesarerequiredtobereportedand 
ah0 because ofdfkukies in identi&ing 
the etiology of these oumrrencea In 
Coloradn a current pilot effort to 
impmve the outbreak reporting system 
indicatmi that perhaps oniy about one- 
fifth of the actual outbreaks were being 
recognised and reported As recngnitioa 

of waterborne illness has impmved; the 
trend in the reported althou& not 
necessarily the actual number. 
outbreaks and cases has increased. 

Monitoring for inorganic chemicals 
hass!lownthat.1~ systems have 
levels above the MCLs for csrtain of the 
contaminants. These inorganics are 
mostly a problem in ground waters and 
removal of inorganic chemicals can be 
difficult and relatively expeasive ou a 
per capital basis for small publicwater 
systema Problems continue primarily 
with compliancewith the MCI.9 for 
arseni~batium. lead (from pipe or 
solder corrosion), fluoride and to an 
increasing degree, nitrate. 

Jn addition to the traditional 
contaminants. of mineral origin the 
presence of synthetic organic chemicals 
of industrial or+ (iicluding pesticides) 
has been detected with increasing 
frequency, especially in gmund water 
sources. Some surface waters are being 
contaminated with industrial and 
municipal wastes although in many 
cases, application of pollution contmlG 
has apparently impmved surface water 
quality in recent years. While the six 
pesticides in the Interim Regulations 
have seldom been found in drink@ 
water supphe, contamination of surface 
water by otherpesticides during-runoff 
can be a sign&ant problem in certain 
areas; this-h5 been shown by recent 
studies in Ohio in which finished 
drink& water levels of locally used 
agricultural pesticides parslleled 
seasonal use. 

Radionuciide contamination in 
drhking water can be due to natural or 
man-made radioactivity. Monitoring for 
man-made radioactivity currently 
applies only to surface water supplies 
serving populations larger than 100,090. 
There have been no violations reported 
of the MCL for man-made radioactivity. 
The regulations for radium apply to all 
public water systems and monitoring 
has shown that approximately 509 
public water supplies exceed the MCL 
for radium (a natural contaminant). 
Uranium and radon. though not included 
in current regulations, occur with 
comparable frequency. 

While contamination of source waters 
has traditionaily been the primary. 
coneem, attention must also be given to- 
the impactoftreatment and distribntion 
on the quality of water delivered to the 
consume Wr example, chlorine used in 
water treatment generates 
trihahaethaues and other organic 
chemicais; other treatment chemicals 
may contribute traces of co&mimmts 
from impurities or residues. The. 
materials used to construct and preserve 
the conduits and storage facilities for 

dtrinking water as.well as plumbing in 
the home can also contribute 
ccctaminants such as metals and 
crganic residues from surface coatings. 
Sacteriai growths in distribution 
systems are a familiar characteristic 
especially of older systems or where 
water is inadequately treated. 

Compliance Probleas With the 
Interim Regulations. During fiscal year 
1982. over 70,ooO violations of the 
Interim Regulations were recorded by 
20.000 of the community water systems. 
Yost of these violations were for 
monitoring and reporting (94%) but it is 
estimated that over 9,tNXl systems 
require improved facilities to meet 
drinking water standards. Compliance 
records for non-community systems 
were incomplete but do iridicate that 
monitoring is generally not being 
conducted on schedulel. 

Compliance with the Interim 
Regulation&as been a problem mostly 
for smell systems. For example: 

. The microbiological requirements 
were not met by many of the smaller 
systems (serving less than 3,399 people) 
in 1982; the data show that 10 percent of 
the systems violated the MCL and. over 
25 percent violated the monitoring 
requirements. 

. Of the large systems (serving over 
100,000 people), 4 percent exceeded an 
MCL, and 3.7 percent failed to monitor 
adequately. 

Although most small water systems 
deliver good quality water, when a 
problem does occur, a: small community 
is generally least able to cope with it. 
The cost of treatment is sometimes 
beyond the economic capability of the 
small system, and the skilled manpower 
necessary to operate treatment facilities 
is even more difficult to obtain. 

For those s &ems uot in compiiance 
with various iI 5. ill particular some . 
the MCLs for inorganitCEhemicak. the 
problems are generafly.because of the 
costs and feasibility of installing and 
operating treatment facilities. However, 
this compliance problem goes beyond 
the question of costs and includes the 
issue of potential health effects 
especially for natm%Ily occurring 
@articularly in ground water supplies) 
contaminants like radium seleniuub 
barium, and fhroride,, Some of these 
systems, many of which are smalL 
remain unconvinced that the net 
benefits of contaminant redu@ion are 
worth their costs. 

Monitoring Ekperik 
assignstoEPAt.heres 
developing national 

which have primary enforcement 
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fi responsibility -*us. adopt regulations 

3 

which are no less stringent than the 
national regulations. State regulations 
may contain more detailed monitoring 
requirement8 or more specific criteria 
and procedures than do the national 
regulations. I 

. 

The Interim Regulation8 require 
monitoring to assess compliance with 
the M5 at set frequencies for certain 

_ contaminanta: for example, monitoring 
for inorganic compounds must be 
conducted at ieast once per year or once 
per three years for supplies u8ing 
surface or gr&nd Water sources, 
respectively. While monitoring once a 
year or every three years does not seem 
to be overly demanding, this can be a 
jmrden upon small system, and upon 
those States that conduct monitoring for 
certain of the systems (e.g* small 
systems) Within their boundaries. St&a 
have reported that certain of these 
inorganic compounds have not been 
detected at singificant levels in the 
drink@ water in many syetkms and the 
probability of future contamination is 
very slight. Monitoring ha8 shown that 
little change in concentration8 occurs 
over time for cdain cmtaminants, 
primarily ground water contaminants. In 
addition. some contaminant8 such aa the 
six pesticides in the Interim Regulations 

6 

have been found only rarely since 
compliance monitoring requirement8 
went into effect. 

These are areas which appear to 
warrant significant modification in 
development of the NPDWR in order 
that public water system and State 
resources will be used more efficiently 
to be more reflective of local or regional 
conditioris. 

Appma&s Under Considemtion 
As outlined above, several problems 

with the Interim Regulations and their 
implementation need to be addressed in 
the developmental efforts leading to the 
NFQWR. The reguiatory approaches 
currendy under consideration to addrese 
these problems are discussed below. 

Compliance by [Smd] Systems 

The NPDWR would identify 
technologies repmsentatlve of generally 
avaiiabie treatment8 described in the 
SDWA. The approach would he similar 
to &at pmmulgated for the 
trihaiomethane reguldions (0 CFR Part 
1~48FR&408Febnxary20,l9&3). 
Th.eseh.esed&Statwin&uing 

VillitUWSIllaybegrantedwhena 
8y8ta.~of-tic8of 
the raw water source8 which are 
reasonably available to the systema, 
cannot meet. the raquiraments l l . . 

deapita appiication of the best 
tecbnoiogy, treatment tecidms or 
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other mea% which the Administrator 
finds are generally available (taking 
costs into czmaideration).” (Sectiojn 
1415(a)(l)(A)]. Variances do not have a 
fixed date in the law for the system to 
come into compkrme but the system 
must be put on a compiiance schedule; 

Generally available technology (GAT) 
would be.de5d for each regulated 
cox@ninant takingcoets.iLIto : 
consideration end poesibly categorizing 
by system characteristics such as.size or 
water souxe. States would evaluate 
each case on a site-specific basis to 
determine if the identified GAT was 
appropriate and effective for that 
system. In addition to centmi treatment 
aiternativke, use of bottled water and 
point-of-use treatment device8 are being 
considered as means of reaching 
complialice with the NPDWR 

In addition to identification of GAT 
and the associated costs of contaminant 
reduction, EPA will pmvide for public 
comment comprehensive health criteria. 
documents for each of the contaminants 
to be included in the NPDWR These A7 
documents will contain detailed 
assessments of all available information 
and will fulfill the mandates of, 
evaluating the risks of contaminants in 
drinking water and the design of the 
regulatory *ework for them 

Three Tieremppmach 
A three &red approach has been 

developed fdr determining whether and 
in what manner to regulate specific 
contaminants. This approach was 
discussed in the public meetings on the 
Safe Drinking Water Act in February 
1982 and by the National Drinking 
Water Advisory Council in March 1982 
and was widely supported. 

Drinki@ water contaminants would 
be divided Into three categories for 
regulatory purposes: 

Categury I.-Those which occur with 
sufficient frequency and which are of 
sufficient concern to warrant national 
regulation (MCLs) and consistent 
monitoring and reporting. 

Cff &gory I.-Those whit31 are bf 
sufficient concern to w&rant national 
regulation (MCI&) but which occur at 
limited frequency, justifying flexible 
national minimum monitoring 
requirements to be applied by State 
authorities. 

Cutepry IIL-Those which would not 
warrant development of a regulation but 
for which non-regulatory health 
guidance could be provided taStates or 
water systems. 

Catego~ I Conicrminants 
Certain ~ontaminauts such as 

coliforma turbidity and some inorganic 
and organic chemicals are widely 
detected in drink@ water supplies and 

pose serious health risks when MCLs 
are exceeded. Without consistent or 
frequent oversight, these MCLs have a 
high potential for beti3 exceeded. Such 
contamiknts warrant national 
regulation8 with fixed minimum 
requirements, including regular 
monitoring requirements. States would 
be required to adopt and apply those 
regulations. aa written; States could 
produce more stringent requirements as 
needed. . 
Categofy II Contaminants 

The occurrence of many dri&ing 
water contaminants is sometime8 
predictable based upon geological 
conditions. source type, and historical 
record. Contaminants such as natural 
radionuclidee, certain pesticides and 
Lome inorganiti such ES barium may 
well be predictable; thus, repeated 
monitoring according lo the present 
formula may use resources for non- 
productiveplonitoring, Once compliance 
status has been determined ‘and source 
conditions are stablized 

Cases such as these appear to warrant 
conferring the maximum discretion with 
States so that activities can be tailored 
to regional conditions., Thus. although an 
MU identical to Category I would be 
developed by EPA. and compliance with 
the MCL would be required in all cases, 
States could be provided flexibility in 
establishing monitoring requirements 
within stated criteria. 

In addition, some contaniinants such 
as nitrate may be of concern to a 
definable portion of the population, e.g., 
young children below a certain age. It 
may be possible to provide flexibility to 
States in applying a standard when the 
hi& risk population is not exposed. 

Category II.. Contaminants 
Over the past few years, par+iculariy 

in connnectiomvith rz-’ .-.&ion of 
ground waters by orga& Jtilvente and 
pesticides, there has been a need for 
rapid determination of “safe” or 
“acceptable” levels o:f these 
contaminants in drinking water for short 
periods of consumption Advice is often 
needed in a very short time to determine 
whether immediate controi is necessary. 
In m&ny cases the need has been met by 
issuing Health Advisories which provide 
information on the health effects of 
unregulated contaminants so that user8 
of the, water in question c.... be assisted 
indetermining what action to take.. 
Health Advisories am developed for 

prepared may occur with sufficient 
fkequency and at high enough 
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cc.acentrations to be considered for the health of persons OCIX and which allow 
NPDWR. there undoubtedly will be a an adequate margin pf safety. 
large number of contaminants which do For those toxic compounds for which 
not merit *at level of regulation. In there may be no threshold (e.g., 
these latter cases. EPA would not carcinogens), the House Report 93-1185 
establish NPDWRs but provide non- suggested that the “no effect” level 
regulatory advisories when requested shou!d be zem. 
by a State or public water system. These 
advisories would be produced through a 

RMCLs: Scientific Appmaches. Vhen 

process that would integrate activities in 
appropriate data are available from 

the various EPA program offices 
h uman epidemiology or animal studies. 

including the Office of Drinking Water 
determination of the “no effect” ievel for 

and the Office of Pesticide Programs. 
RMCL purposes for toxic agents not 

Divelopment of the advisories would 
considered t6 have carcinogenic 

include intensive scientific and technical 
potential is a relatively we&accepted 

evaluation of available data. coupled 
procedure. In classical toxicology, "no 

with peer review by leading. 
effect” levels for chronic or lifetime 

. 
toxicoIogists. 

periods of exposure are referred to 
commonly as ADis or Acceptable Daily 

N- NPDWE Regulatory Assessments Intakes. These ADIs are defined as 
exposure levels which would be with&t 

This section p&ides background risk to humans when received daily over 
information on the issues and a lifetime. For non-carcinogenic end- 
alternatives that must be considered in points of toxicity, it is assumed that an 
determining the appropriate levels for organism can tolerate and detoxify some 
RMCLs and MCLs and the specific amount of a toxic agent without iii effect 
monitoring/reporting requirements. up to a certain dose or threshoid. A 
Public comments and information are threshold is defined as thst dose of a= 
requested that will assist EPA in ms&g given substance which is required to 
these determinations. elicit a measurable biologic.response. 

As the threshold is exceeded the extent 
RMCLS of the response will be a function of the 

RMCLs are to be set at levels at 
dose applied and the length of time 

which: 
exposed 2, 

-. ;: 
No known or anticipated adverse effects on 

.- -5 

Response 

Dose ‘ 
A: 

B: 

C: ADI or RMCL 'no effect? 

Figure 1 

Non-Carcinogenic Effect 

The intent of a toxiclological analysis 
performed as part of the regulatory 
developmeslt process b to identify the 
highest no-observed-adverse-effect-level 
(NOAEL] based upon assessment of 
human or animal data [usually from 
animal experiments). To determine the 
ADI or RMCL “no effect” level, the 
NOAEX. is divided by appropriate 
“uncertainty” or “safe$” factors. T&s 
process accommodater for the 
extrapolation of animal dais to the 
human, for the existence of weak or 
insufficient data and for 4ifferences in 
human sensitivity to toxic agents, ammg 
other factors. Gneral guideike were 
provided by the NAS !Safe Drinking 
Water Committee which state that an 
mcertaiuty fador of 10 is used if there 
exist valid experimental results via 
irqection in k’rnz2n~: an unc~rtair;$ 
factor of XXI is used if there exist vatid 
expekental result.23 Gil lczg-ter3I 
ftxding studies oc expetimeaial 
animals; ati an uncertzklty factor Gf 

10~0 is used if there e:rcist inadequate 
CI~~DZ! data. Ad:?itioc.ti Litton S!SG 

-rr,ag be csed if ?Lo 5i~~~~sLlnc~ diczte 
it. 

The uracess by which a~ ADi or 
M!CL “no effect” lsvel for humsns is 
estabiished is iliustra ted in Figure 1. 

/- 

uncertainty Y A --- 
factor / / 

A 9 
I/ 

c 

// ,/ 
/ i 

/ ej 
/ 

/ 

NOAEL (experimentally 
der’ived I 
NoAEL ( theoretically 
possible I. 

D: Presumed thtes'hold for 
any effect (not adverse) 

Dl’ Another possible presuaed 
threshold for any effect 
(not adverse) 

level 
D2: Non-threshold end point 

of toxicity 
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Firmre 1 shows the lower end of a 
” tyiical, aigmoid-shaped dose-response 

@ 

curve as might be genen.ted 
experimentally for a non-carcinogenic 
end-point of toxicity believed to have a 
threshold. The solid line represents the 
curve as experimentally-determined. 
Point A represents the highest NOAEL 
determined during the experiment. Point 
D represents the threshold dose at or 
above which any effect would be 
elicited. The distinction between D and 
A is that there may be an effect of the 
applied dose at D but this effect is of 
such a nature or magnitude as to not be 
considered adverse the effect would be 
considered adverse somewhere on tbe 
curve between Point D a&Point A and 
is represented by Point 3. Point B may 
be the actual no adverse effect level, if 
the experimental procedure which 
determined Point A were not sufficiently 
sensitive to measure the precise 
response relatable to an ultimate human 
l-k& 

To derive the human RMCL “no 
effect” level or ADI based upon the 
experimeqtally derived-data displayed 
in Figure t the appropriate margin of 
safety li uncertainty factor) is applied 
to. establish an acceptable level of 
exposure. depicted as Point C. The 
objective of applying the uncertainty 
factor is to make Point C below the no 
adverse effect level, Point B. Thus, Point 
C would represent the ADI or Rh4CL “no 
effect” level with a margin of safety. It is 
possible that the actual dose response 
curve would result in Point D,. in which 
case the ADi or RMCL “no effect” level 
(i.e., Point C) might not be below the 
presumed threshold for any effect. 

There is suggestive scientific evidence 
tivailable to postulate that thresholds do 

. exist for noncarcinogenic end-points of 
toxicity. In the absence of irrefutable 
evidence, however, it remains 
theoretically possible that one or more 
noncarcinogenic end-points may not 
have a demonstratile threshold. The 
dose-response curve for this case is’ 
depicted as tbe dashed lime from Point A 
to the origin or D, III represents the 
threshold dose and the RMCL “no 
effect” level in this case would thus be 
zero. 

Determination of RMCL “no effect” 
levels forsubstances which may possess 
car&ogenic potential is a two-phase 
process. In the first phasa; the 
toxicohgicai data base for non-. 
carcinogenic end-points of toxicity is 
evaluated in the same manner as 
described above for “‘noncarcinogens”. 
In the second phase. assessment is 
made of the evidence which measures 
directly the carcinogenic potential (e.g.+ 
long-term bioassays in rodents) as well 
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as evidence which provides indirect 
support (e.g., mutagenicity and other 
short-term test results). This process is 
difficult since the production of cancer 
is a multistage event determined by a 
multiplicity of mechanisms, the nature of 
which remain, for the most part, 
hypothesized rather than identified. 

To date. scientists have been unable 
to demonstrate experimentally a 
threshold of effect for “carcinogens,” 
according to the 1977 report of the NAS 
Safe Drinking Water Committee. This 
finding leads to the assumption that 
since no safe exposure dose can be 
demonstrated for carcinogens. any 
exposure represents some finite level of 
risk. Depending upon the potency of the 
specific carcinogen and the level, such a 
risk would be vanishtiy small at very 
low doses. - 

Human epidemiology data are 
extremely limited in their ability to 
identify carcinogenic risks. Thus, animal 
experiments are conducted from which 
potential human risk is extrapolated. In 
the first volume of Drinking Water and,, 
Health, the NAS Safe Drinking Water -’ 
Committee provided principles to serve 
as guidance to EPA when assessing the 
irreversible effects. 

Principle I: Effects in animals, 
properly quali@d. are applicable to 
man. w 

Principie Z$letlio& do not now exist 
to establish a&reahold for long term 
effects of toxic agents. 

Principle 3:‘The exposure of 
experimental animals to toxic agents in 
high doses is a necessary and valid 
method of discovering possible 
carcinogenic hazards in man. 

Principle 4: Material should be 
assessed in terms of human risk, rather 
than “safe” or “unsafe”. 

Many of the substances treated in this 
ANPRM are not considered to be 
carcinogens. The issue of RMCLs ana 
MCLs for carcinogens was discussed in 
the ANPRM for VOCs (47 FR 9350) and 
wiii be discussed at length in the 
forthcoming proposed RMCLs for VOCa. 
Public comments are requested on the 
establishment of RMCLS including the 
methodology for assessing non- 
carcinogenic toxic effects and the use of 
the AD1 as the RMCL. In addition, public 
comments are requested on the method 
to be used to determine the level that 
should be set for RM(=La for 
carcinogens. 

MCLS 
Section 1412@](3) requires that MCI.4 

be set “aa al0843 to” the RMCLs “as is 
feasible”. Feasible means ‘With the use 
of the best technoiogy. treatment and 
other means, which the Administrator 

-- 

finds are generally available (taking 
costs into conaideratia$n).” 

Thus. MCLs are based upon a 
balancing of numerous factors including: 

l Potential health risks: 
l Performance of available treatment 

technologies; 
l Feasibility and costs of treatment: 

and 
l Analytical methods: levels of 

precision and accuracy attainable by 
qualified-laboratories 

As part of this analysis, generally 
available treatment (CAT) (as defined in 
Section 1412(b)] is identified (see 
discussion in Section III) along with 
levels of contaminant :reduction that can 
be achieved. and the associated coats 
are determined. The coats of achieving a 
specific level are examined on the basis 
of costs to individual public water 
systems as well as aggregated to 
determine national cost impacts. The 
level of contaminant reduction 
considered xii be reasonable or feasibie 
is then translated into the MCI.,, with 
due consideration given to other 
pertinent factors. 

Public comments are requested on 
what factors should be considered in the 
analyses, including: 

l What engineering and technicai 
feasibility criteria should be used to set 
GAT? 

l What is a reasona.ble cost for the 
consumer? 

l What other factors should be 
considered as pertinent in determination 
of the levels for MCLs? 

Monitoring/Reporting 
The objective pf monitoring is to 

assure compliance with the MCLs and, 
of course, to indicate the quality of the 
drinking water. Monitoring requirements 
will vary depending upon which 
.mtaminants yi into which Category 
:i.e., of the thme tieredi approach 
discussed previously] t.@%ontaminanta 
have been placed. The primary 
considerations include!: 

l Frequency of sampling; 
l Number of samples: 
l Locations of aampies: in the 

distribution system, at the plant, or each 
well; 

l Availability of reliable analytical 
methods; 

l Precision/accuracy of analytical 
methok 

l Availability of qualified 
laboratories: 

l Costs of moni&xy; and ’ 
l Distinctions betwleen surface and 

ground water sources. 
Public comment is requested on the 

above factors d 
apply to the c 
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consider&ion. In addition ailaistance is 
requested on factor8 that should ba u8ed 
in detenlining reduced [or increased) 
monitoring requirements, such a8 quality 
of the water supply based upon 
8amplfng or a sanitary 8urvey, proximity 
to hazardous waste sites, or proximity to 
potential contamination source8 such a8 
upstream indu8trial pollutant di8charge8 
or pesticide usage. 

Fkblic comment fs al80 requested on 
appropriate reporting requirement8 for 
public water systems such that an 
effident procedure is followed for 
determinirig compliance while 

* * *: s paperwork Carrent 
requirement8 are (1) to report any 
positive-samples above MCL8 [after 
appropriate check or follow-up 
sampling] within 48 hours and [2] to 
report mutine monitoring data either (a) 
10 days following the month in which 
the result is received or @) within the 
iirst 10 days following the end of a 
monitoring period. 

v.NPDwRzspedficcoMiderations 
Discussed below ara specific 

contaminants which are being 
considered.for inclu8ion iu the NPDWR. 
For each contaminant EPA is assessing 
the current MU and monitoring. 
requirements and requesting assistance 
in determining answers to the following: 

l For which contnminantg are RMCL8 
and MCX.8 appropriate under the SDWA 
requirements? In addition to those 
discussed below, which additional 
substances should be considered? 

l What additionsi data are available 
to support the determination of 
appropriate RMCL8 and MC&? 

l Given the toxicology and 
occurrence dmractetitics. what 
monitoring and reporting requirements 
would be appropriate in each case? 

Micmbiohgy and Turbidity 
The microbiological a8pect of drinkkg 

water quality has been the subject of. 
standards sinc8 19% Ths Interim 
Regulations, as do most of the earlier 
standards, rely on the measurement of 
total colifom~ and turbidity as 
indicator8 of f&al pollution and water 
treatment efficiency, respectively. 
Spedflc MCLrequirememts of the 
hlterim Reguiati~ simply stated, am 
the follawingr 

Monitoingriquimm8nt8 for cdifonna 
dapandfng~th09iZ80f8y8t81110 
range from 500 samples permonth for 
8ystemsservingmoretilan4.7millioxl 
pcusons to one sample per month for 

system8 8erving 25 to 1,000 persons. 
Turbidity monitoring is required daily 
for system8 using surfaca water 
auppliea 

Although coiifcam are not ueually 
pathogenic, their preske in water 
implies that human microbial pathogen8 
may be present. The concept of &form 
mea8uremeut8 as a practical indicator of 
microbiologicai quality iemiverselly 
accepted, but there have bean numemud 
0th parameters 5uggeated as means for 
judging the microbiological quality of 
d&king water. IVbilft the coiiform 
mea8urement atill appear8 to be the 
preferred parameter, a8 confirmed by 
recent symposia and workshops. there 
appears to be a need to reconsider and 
update the regulatory framework. The 
current regulation8 for microbiological 
contaminant8 are admittedly 
complicated; there 8re two analytical 
procedures, the sampling frequency is 
variable. the v&me of sample to be 
examined ia variable, and there are 
MUa for single samples aad for 
monthly averages: in addition the 
concept of “check” samples is frequen% 
misunderstood, in large part because the 
term “check eampies” is not an accurate 
description of the samples or their 
purpo8e. EPA’s goal for the NPDWR is 
to streamliae, to the extent feaeible, the 
complex asp&8 of existing 
micmbioiogi&l regulations and to 
assure that%eeting the regulation8 will 
as8ure safa &inking water. in addition 
to coliforms and turbidity, consideration 
ia being given to the following drinking 
water microbiology issues in the 
NPDWR in light of recommendations 
from the Drink@ Watei Microbiology 
workshop. 
Giaxrlia iambiia 
ViiS 
Standard plate count 
Legionda 
Filtration treatment for surface water 
Disinfection requirement 

As noted above, development of 
NPDWR will not only involve 
addre88ing current requirement8 in the 
Interim Regulation8 but wiil also 
evaluate new control8 for such 

taminants as Giam!ia lambfia and 
%8. Gianiia IamLdia is a pmtozoan 
whichLahumanintestinaipara8iteand 
i8thecauaeofgiardkkadi8ea8e ” 
WiliChCSllb8Idid~-tr8IMi~ 
debilitating. &da infection can be 
acquiredbyinge&ngvtablecy8tsfmm 
food or water. Several outbreak8 of 
giardiasir Fe been traced to:munidpal 
~txn~~~~~.& b2 

implicateda8ho6tlLRetweenl972and 
lW0 thms wen3 38 mported waterbome 
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outbreak8 of giardiasis with about 2o,tx10 
reported cases. 

At the present time, ,there is no simple 
and reliable method for assaying 
Giara!ia cysts in water samples. 
Microscopic methods for detection and 
enumeration are tedion and require 
8ldll and patience on the part Of the 
examiner. 

Gjmn?ja cyst8 are rekiveiy resist& 
to chloride, but prelikinary evidence 
indicates that cysts can be killed at 
warmer temperatures [e-g- 20’ CJ with 
13 mg/l chlorine for 10 minutes. 
Fiitratioa whether thmugh 
diatomaceoua earth or granular media, 
ha8 been show to be effective for 
removing cysts of Giadia and another 
pathogenic protozoan, Entantoeba 
hiStOiytiCtl. 

Viruses have been implicated in 
numempus outbreaks of waterborne 
disease. Between 1%‘# and X181,12 
waterborne outbreaks involving about 
5.000 cases-were attrilbuted to viruses. 
UndoubtedI$ the reported number of 
outbreak8 is eubatantidy lower than 
actual numbers. Moreover, in about haIf 
the outbreaks of waterborne disease, the 
causative agent has not been found. 
There is growing suspicion that most of 
these are due to viruses. These 
organism8 are generally more .resistsnt 
to disinfection than coIiforms. and thus 
may be present in drinking waters 
meeting current regulations. Because of 
these facton, viruses are being 
considered for indusion in the NPDWR. 

Some of the information needed to 
develop RMCLa and MCLs for Giardia 
and-or viruses would include dose- 
response data, which are currently 
limited, and suitable recovery and assay 
methods. Alternatives under 
consideration. include: 

1. Because analytical methods do not 
appear to be ~*economicaUy or 
technically f&ible” (Section 
~rl(n(l)(c)(ii)) and becraaae conventional 
dinking water treatment technologies 
are effective in removing Gkdia and/or 
viruses one option would be to 
establish a treatment technique 
requirement consisting of filtration Fd 
disinfection for surface water systems. 

Z. On the other hand. perhaps a hybrid 
approach could be considered where 
RMCL8 and MCLn end a txeatment 
Uque requirement would be set; 
States would than be able to allow 
in8taUalion and operation of appmpriate 
~echuoiogies in lieu of expensive 
monitox&g that would be -ted 
with MU compiianlce requirements. 

bgimm?la is being considered for 
blci~oninth 
ia responsible 
Disease-d Pontiac Fever and many 



. . 
CURRENT DEVELOPMENTS 999 

death8 have resulted.iiom the former. 
d Apparently it is not transmitted person- 

6 

to-person. LegionelZa i8 common to the 
acquatic environment and grows well at 
high temperatures (e.g., 120’ F). It has 
been found in the internal hot water 
plumbing in a number of hospitals and 
hot& and has also been reported in hot 
water fmm apartment complexes and 
manufacturbig facilities. It is probable 
that a small percentage of Legionella 
cells from the aquatic environment ’ 
survive water treatment paas thmugh 
the distribution system and proliferate 
in some hot water heater8 which sre not 
kept at 140' F or higher. Aemsolizttion 
via showerheads or faucet aerators and 
subriequent inhalation probably i8 an 
important mute of exposure. 

Standard plate counts (SPEC) are also 
being evaluated for inciu8icin in the 
NXNVR based on the following factors: 
(1) Some of these organisms are 
opportunistic pathogens (30% in one 
study) and a few may be frank 
pathogens; {Z) a high SPC population 
Call SUppl’S.88 the gr0Wt.h Of COhfOlllL% 
and thus interfere with coliform 
analysis: and (3) SPC bacteria are very 
usefnl in signaling water quality 
detroriation in the ireatment plant and 
in the distribution system. Alternatives 
under consideration include setting an 
RMCL and MU for SPC or setting 

!b 

monitoring requirements. One 
possibility would be to require SPC 

b monitoring as a screening mechanism; if 
the SPC mrults were above a certain 
level or if a significant change in the 
SIX occurred, then more intense 
monitoring would be required 

Comment and additional tiormation 
are requested om 

l Is the total cdifoxm test still 
appropriate as an indicator? Ifso, what 
level shouid be set for the RMCLand 
MCL? 

- Is the preoent~turbidity standard 
appropriate? If not, what changes are 
needed? What is an appropriate level 
for the RMCL and MCL? 

l Upon what basis should the levels. 
be set for the RMUs for indicator 
z;$s such as coliforms and 

* Are reguiatio~ wawanted for 
Giaxdia, Legiant&, and/or viruses? Are 
analytical methods availabla for these. 
microbial.8 or would a treatment 
techiqfla.~t be needed as. the 
regulation? Would a hybrid appvch be 
appropriitte? 

l ShotddanRMCLandMCLbeset 
for SIX? Would it be more appropriate 
torequimSPChnmni~asa. . 
scmeningmechanism? 

l What monitoring requirements 
should be set for total coliforma, 

turbidity and other regulated 
microbiala? 

l Should the NPDWR in&de a 
treatment technique requirement for 
disinfection of ground water supplies? 

Drink@ ‘Water Mkxvbiology 
Wor&.shop Recommendations 

The concepts of microbiological water 
quality and measurement were reviewed 
during a workshop sponaored by RPA in 
conjunction with the Amencan Society 
for Microbiology. This meeting involved 
representatives of public water systems. 
State and local drink&. water programs, 
industry and pmfesaional associations, 
co~uitant~~ and manufacturers, 
universities and public interest groups 
and was held during the fimt week of 
December 198~ 

The results of the workshop are 
summarized below and presented in the 
publication entitled, “Assesment of 
Mlcmbiology and Turbidity Standards 
for Drinking Water (1983)“. Comment8 
are requested on each of the following 
conciusions and recommendations fro% 
the workshop a8 well as other aspectsaf 
the microbiology and turbidity 
Standards. 

Znokaims of Water Qmlity. The 
Followingare conclusions and 
recommendation with respect to what 
parameters an-useful for evaluating the. 
microbial quidity of drink@ water: 

l Total c~&forms are still the best 
indicator avaZable for assessing water 
quality. Theyare inadequate, however, 
for predicting the presence of 
pathogen8/toxin5 not associated with 
fecal contamination such as atypical 
mycobacteria Legionella, and, algal 
toxins. They also may.not predict the 
presence of enter& viruses, Yersinia 
ente~coiitica, Camp ylobacter jejunit 
and Giam!ia laatbiia. Thus additional 
approaches *re needed to evahmte and 
prcl%-:t dCnking water quality. 

l Turbidity is an appmpliate 
indicator of finished water quality. 

l Tim Staudard Rate Count (WC) ia a 
valuable indicator, and many 
participants recOmmended standard8 be 
developed; others felt that guidelines 
were appropriate. 

l The saitary survey is an 
invainable tool in assess& quality of a 
water m identifying potentiai 
sourcus ~fcontamination, and 
interpret microbial watsr quality 
data. Rs&rementa fur santtary surveys 
should b8~illwrpor8ited intn thb 
rsguiati- 

Mialvbiui~luaa Th5 fo~owing 
wen3wnciu8ioMandre commendations 
onM~farmicmbioiogicaI 
contamiMnta: 

*h4anyparticipantsfavoredgivins 
sexious consideration to the concept of a 

measurement scheme involving 0nIy ‘he 
prresence or abeence of total col~iorm 
bacteria, rather than ,their 
quantification. For example. the 
regulation8 could require that 95 percent 
of all samples examined in a given time 
period be negative-for ,coliforms. Where 
a positive sample wouid be 
encountered, alternatives could include 
retaining the single sample MCL or 
simpIy eliminating the single sample 
MCL. but requiring appropriate specified 
follow-up action. 

l A positive-coliform sample should 
prompt immediate collection and 
analyses of a check sample(s). Results 
of check samples should be used in . 
calculations for compliance reporting, 
dike current practice. 

l The present turbidity standard 
should be retained A treatment goal of 
0.2 TU, however, should be established 
as guidance for filtered water to protect 
against breekthrough of Giardiu cysts. 

l Most p&ticipants recommended 
MCL8 or guidelines for Standard plate 
Count (SFC) densities. An SPC level of 
less than 100 colonies/milliliter should 
be an achievable goal for all systems. 
An SPC level above SO0 colonies/ml is 
considered poor water quality. Some felt 
that an MCL of 500 colonies/ml should 
be enforced for: (1) Surface waters 
which are not treated by coagulation, 
sedimentation.. filtration, and 
disinfection or equivalent and (2) for 
undisinfected ground water when TNTC 
[too numerous to count) ix confluent 
growth on membrane ,fiIter (h@) plates 
or evidence of interference with the 
fermentation tube (FL’] procedure is 
apparent 

0. MCLs for specific pathogens are not 
warranted at this time due to 
insufficient data and analytical 
procedure limitations. 

l The chlorinssubstitution policy was 
considered afhuestiona& value in 
inciusion in the NPDWRRsince so few 
States are apparently exerci5ing the 
policy. 

Munhmhg Z3equiiwnents. With 
respect to monitoring, the workshop 
recommended the foUoWng: 

l Routine monitoring of water in the 
distribution system should include total 
cdifomm turbidity, disinfectant 
lVSid&, and Standard piate Counts 
(SC). Periodic monitoring should 
indude more chlorine-resistant micm- 
organim~suchasenterococciand 
aostridium pe#ingenS * 

l The minimum number of samples 
adyzed should be increased from the 
cnrrentl8wiofones TWO 
difkent recommendali 
minimum number of (I 
provided: two samples~month and u8e. 

*~~~o~~g(j 
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of the curren~yexi9tislg population- 
’ frequency relationship: (2) five aampks/ 

month and use of the total length of 
pipes in the distribution system as a 
basis for kequency of sampling. The 
minimum number of samples for the 
largest category of systems should 
remain SOO/month. 

0 SPC levels should be monitored at 
the same frequency as coliforms, at least 
initially until a data base is established, 

l Monitoring for turbidity should be 
increased to one each eight hours unless 
continuoas monitoring is provided. The 
average of the three sx~alyses should be 
reported as the daily vah~ or. with - 
continuous monitorhq the average of 
the graphical record should be used. 

0 Some monitor@ for epecific ’ 
pathogen9 which sre not directly rel&d 
to fecal indicatur counts in fE9hed 
water were also recommended. See the 
‘?nxxedings” document for more detail 
9x1 these recommendation. 

0 The exiz3ting sampling regulation9 
for non-commum ‘ty water systems 
(NCWS] (0 141.21 (cl) are adequate for 
smeil systenu~ It wsts recommended that 
NCWS serving more than SO0 persons 
per day be mquired to sample at the 
same frequency a9 community water 
eystems of ‘similar size. 

. All systems using surface water, 
except small systems, should provide 
continuous monitoring of disinfectant 
residual at an entry point to the 
distribution system. Systems serving 
more than I~WXJ persons should monitor 
disinfectant residual in the distribution 
system at the same frequency as 
bacteriological sampling (suggested a9 
guidance]. 

indiscrimbmntly~ but based on the 
epeciik situation. Some participant9 
recommended a ~&our maximum limit 
on umefrigerated samples and 54 hours 
on refrigerated ones. 

l ’ Some participant9 suggested that 
coliforms be defined a9 any rod-shaped. 
gram-negative. facultative anaerobe 
which ferment9 lactose in ~8 hours at 
35% Thin would include the genus 
Aeromonas. 

i Source Water, lhutmentand 
Diatkhtion System Reguircrments. On 
the subject of treatment guideline9 and 
requiremen@ the following con&sions 
emerged 

. The issue of establishing a water 
quality index relating raw water quality 
and treatment requirements, was 
dl9cu99ed. It was felt that sufficient data 
on a variety of parameter9 do not extst 
to allow establishment of such an index 
Instead. * ’ treatment 
requirement9 for water supply sources 
were recommended. 

l . Minimum treatment for ground 
water sources should be disixtfe~on. .*, 

corrosion. The above ino~;anic 
chemicals, and their sssc iated 
monitoring requirement9 of one per year 
for surface water supplies snd once per 
three years for ground water supplies. 
are being reviewed by EPA for possible 
jn&lsioa with or without modiikations, 
in &e NpDwR Additiod illOrganiC 
&mkals are also being considered as 
listed below. Inclusion in the list does 
not necessarily mean that rqulatio- 
will be developed; other iuorganics may 
also be included in the regulation9 if 
dekrmined to be appropriate. 
Ahlmimm 

A0tt-w i%E? 
MOiyMamm! 7&o 
A8be8toa l?ldlhm 
sdflItcl g$!*y* 
VanadilUXI 
The National Academy of Sciences 

has reviewed the exist@ regulation9 
and has made recommendations 
regard&g the adequacy elf the 
regulations in&ding suggestions on 
possible additions or deletions. The _ 
frequency and levels of occurrence ot 0 All surfact- water source8 shorna okthese morgamc9 m Wmg water often 

pretreated by such processes as 
coagulation, sedimentation and filtration 
or their equivalent prior to di9hlfeCtiOrLI 
desa it can be shown on ths basis of’a 
sanitary survey that such treatment is 
not necessary. the reason for this is for 
control of Giandh! cysts. 

. l Some part&ipants felt that 
minimum treatment requirement9 for 
emall system9 should be evaluated on a 
case-by-oase basis but this assumed a 
history of compliance and that increased 
monitoring and use of SPC will be done. 

. Ana&ticaIMetho& and Sampie 
Hand&g. The foilowing 
recommendatioM were made relative to 
analytical methods and samplins: 

. Participant9 concluded that the 
fermentation tube fprT and memh-o- .e 
Mtration (MF) procedure8 sre 
appropriate for the’enumeration of total 
CO~~~OHM: participants recognized that 
aigniflcant underestimates of coliform 
number OCQR with both procedures, and 
suggested specific requirements be 
inchtdsd in the NPDWR to attempt to .* . mmnmze thts problem. See the 
“prmeeding” for more details. 

. For !3PC analysis, any of the 
procednreslistedhStand~Metiods 
0~ tqtdvalenk using 48-hour incubation 
at WC moceptable. 4 

l All new finished water reservoirs 
shouid be required to have a cover. Non- 
mandatory policy should be developed 
for covering existing finished water 
reservoirs. 

Comment9 sre soikited on all of -tie 
above recommendations produced by 
the Microbiological Standard9 
Workshop. 
Inor;panic Chemioah 

The h&rim Regulations contain MCXa 
for the foilowing inorganic chemical% 

I UcLmon 

transporttimeberetainedwithsome 
modiifcatirma The regulation should 
spsxzifythatsamplesahallbeanalgzed 
~~nasp08Sibl~batn0laterthan3o 
hours aftercoilectio~~ Later samples 
should not be discarded ~ 

vary regionaUy across the counhy; in 
some location9 certain contaminant9 are 
found at levels of concern but in other 
locations, the contaminant9 have seldom 
been found While many of the 
inorganics are natural contaminants of 
ground waters, some inarganics may 
occur in dri&ng water as a result of 
uncontrolled hazardous waste site9 and 
thus. future contamination of water 
supplies may result if sources are not 
contained. Numerous inOrganic 
compounds, such as lead, cadmium, and 
chromium, have been found, many times 
at relatively high levels, in leachates 
and runoff from hazardous waste sites. 
These pose a potential threat to surface 
water quality but primarily to ground 
water quality. Because of the elow 
movement andM& of self-cleansing 
characteristic8 of grou&water, once 
contaminated, the ground-waters wiil 
remain 90 for long period9 of time. Other 
such sources include contamination of 
grourui water with nitrete as a resuh of 
application of fertilizer on croplands. 

Issues involving these contaminant9 
include the frequency of occurrence. 
carcinogenicity, relative toxicity of 
dieerent valence State& relative toxicity 
of inorganic V(II organic forms, adverse 
health effect9 vs. beneficial health 
effects or nutitional requirementa 
synergistic or antagonistic effe+ and 
the availability and cost of treatment 
Comments are requested on each of 

Monitoring and reporting 
requirementsW#8alsoiUClUdedhthg 

Interim Reguhations for sodium and 
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requested to provide comments on the 
need for and levels for RMCLs’and 
MCLs for each coritaminant. the health 
risk of exposure, effective treatment’ 
methods and costa. and available 
monitoring techniques.. 

Inorganic ChemicaIs in the hterim 
Begulations 

Arsenic Although arsenic compounds 
may occasionaily contaminate water 
source9 as the result of industrial 
discharges or’pesticide use. the 
occurrence of ar9enic in drinking water 
is usually the result of ground water9 
being drawn from mineral formations 
containing natural arsenic ores. The 
areas affected include the southwest 
northwest, northeast, and Alaska. 
Arsenic o&us in both trivalent and 
pentevalent states, as well a9 in organic 
forms. Trivalent compounds are more 
toxic than pentavelent compounds. The 
pentavalent state appears to 
predominate in foods, particuiatly 
seafood. 

Arsenic has been considered by 
certain researcher9 to be an etiological 
factor in epidemiod carcinoma of the 
skin and lungs and precancerous dermal 
keratoses. At this time. there is not an 
acceptable animal model dencastrating 
carcinogenic potectiai of arsenic. Recent 
findings indicate that arsenic may be a 
promotor of carcinogenesis rather than 
an initiator. Also. the carcinogenic risk 
may be a function of nutritional factors. 
No nutritional requirement for arsenic 
has been firmly established; however 
some authorities consider that trace 
amount9 of arsenic are “nutritionally 
desirable”. 

ton exchange treatment using anion. 
exchange resins, activated alumina, 
bone char and reverse osmosis can 
remove both Mv~!LI- _ &nd pentavalent 
arsenic encounLz?f Lu drinking water 
sources. Lime sqftening is effective for 
removing pentavalent, arsenic but less 
effective for removing trivalent arsenic. 
Activated ahnnina absorption has been 
shown to be effective for arsenic 
removal from ground water sources. 

Arsenic in drinking water has been 
included in thi! U.S. PHS standards since 
1942. The current Ma for ar98nic of 0.05 
mg/l was derived from toxicity 
consideration9 other than 
carcinogenicity. rl- World Health 
Organization {WHO] guideline level for 
ar98nic i9 al90 0.05 mg/L 

At this time. it i9 not possible to 
speculate. whether the existing MCL fir 
arsenic should be altared from that in 
the Interim Regulations. Public comment 
is requested upon the basis for the 
RMCL; carcinogenicity vs. other effect& 
nutritional requirements vs. health risk 
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and if Rh4CL.a and MCLs should be set 
for separate valence states. 

Barium. Barium is a natural mineral 
and deposits appear to be concentrated 
in the midwest. Virtually all cases on 
non-compliance with the Interim 
Regulation9 have resulted from barium 
in ground water sources. 

Barium in driing water was 
included in the U.S. PHS stardards since 
1946. The MCL for barium of 1 mg/l was 
based on projected effects on the 
-peripheral nervous and cardiovascular 
systems, The derivation of the MCL was 
from inhalation data. An 9ssumption 
was made regarding the absorption of 
barium into the blood atream from the 
gastrointes+hal tract which is 
reasonable fBr children but conservative 
for adults. The possible role of barium in 
drinking water in cardiovascular disease 
including hypertension is a matter of 
controvemy and conjecture. Several 
aspects of barium tbxicity are currently 
being investigated. including the 
gastrointestinai absorption rates and 
health effects following ingestion. -’ 
Preliminary experimental findings h9IZ 
revealed that chronic. low-level barium 
ingestion produces increased blood 
pressure.and EKG abnormalities in rats. 
The WHO has not established a 
recommend$ guideline level for 
barium. 1 

Most tre&ent methods used for 
water sof&ing are effective for barium 
removal. These methoc@ include lime 
softening and ion exchange using either 
natural greensand or synthetic resins. 
Reverse osmosis is also extremely 
effective for barium removal. 

Recent estimates of gastrointestinal 
absorption rates and the results of 
experimental and epidemioiogicai 
studies indicate that the MCL.for barium 
in the Interim Regulations needs to be 
revised. The NA!3 Safe Drinking Water 
Committee recommended that 4.7 mg/l 
provided an adequate margin of safety 
based upon adult intake and exposure 
parameters, but did not consider the 
higher uptake efficiency and water 
consumption rate of children. Public 
comment is requested on 
gastrointestinal absorptionrates and 
cardiovascular effect9 of barium. 

Cadmium. The presence of. cadmium 
in drinking water is normally the result. 
of corrosion of galvanized pipes and 
fitting9. Also. cadmium may 
occasionally be pnsent 99 the result of 
contamination~of.the water sources. 
There ara very few instances where 
water systems have exceeded the 
Qvrent Ma for csdmium. 

The MCL for cadmium was based on 
the intake necessary to produce 
pmteinuria: while a significant source of 
intake could be cigarette smoking, this 

*..as ,.ot taken into account. 
Carcinogenci. mutagenic end teratogenic 
potential was not considered Research 
is currently in progress to determine the 
effects of cadmium on the reproductive. 
n’ervous and cardiovascular systems. 
The critical concentration of cadmium in 
the renal cortex necessary for the 
development of pmteinuria needs to be 
reinvestigated. 

The most effective treatment methods 
for cadmium removal include lime and 
excess lime softening when cadmium is 
present as a contaminant in the water 
source. Cadmium levels resulting from 
corrosion can be reduced by 
implemetitation of an. effective corrosion 
control program inciudig pH 
adjustment, calcium carbonate 
stabilization or addition of corrosion 
inhibitors. 

Cadmium in drinking water has been 
included in the U.S. PHS standards since 
1952. The current drinking water 
standard &‘O.OlO mg,‘l. The WHO 
guideline level for cadmium is 0.005 mg/ 
1. 

The derivation of an MCL for the 
NPDWR will entail consideration of 
many factors. includiing the additive or 
synergistic effect9 of cadmium and other 
trace metals in drinking water. Public 
comments are requested on: (I) the role 
of cadmium in reproductive. nervous, 
and cardiovascular dysfunctions: (2) ?he 
potential carcinogenic effects; [3) the 
importance of cadmium from other 
routes of exposure r8Iative to drinking 
water and [4] monitoring requirements 
for corrosion-related cadmium in 
drinking water. 

Chromjum. The occurrence of excess 
chromium in drinking water is relatively 
infrequent and the result of 
contamination of water sources or use of 
chmmates as corrosion inhibitors. 

The MCL&ytotal chromium (trivalent 
and hexavalent) was%hed on the 
toxicity of bexavalentzhromium. 
Trivalent chromium is relatively non- 
toxic only very slightly soluble in waler 
and is considered essential in man and 
animal9 for efficient lipid, glucose and 
protein metabolism. An MCL for 
chromium expressed only in terms of the 
hexavalent form is complicated by the 
likely conversion of trivalent to 
haxavalent chromium in drinking water 
9ources under oxidizing conditions, such 
as during chlorination. 

Hexavalent chromium exer.ts adverse 
effects on the renal, hepatic and 
gastrointestinal @terns and the skin. 
Carcinogenic and mutagenic potentiai of 
this form of chromium 

tixi!t 
OWll. 

Trivalent chmmium ctively 
removed from drinking water bv 
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but.these techniques are inadequate 
when chromium is in the hexavalent 
form. Reverse osmosis is effective for 
removal of both forms of chromium. 

Hexavalent chromium in drinking 
water has been included in the U.S. PHS 
standards since 1942. The 1942 U.S PHS 
Drinking Water Standards prohibited 
the presence of hexavalent chromium. 
Both the current MCL and the WHO 
guideline level for total chromium are 
0.05 mg/L 

The NAS reeommended.that 
“regulations governing.the presence of 
chromium in drink@ water distinguish 
between the nutritionally useful 
trivalent and the more toxic hexavalent 
form” (NAS: Drinking Water and 
Health, 1990). It appear3 that an MCI, for 
trivalent chromium could be 
significantly higher than one for 
hexavalent chromium. Comment is 
requested on the adequacy of the 
current MCL versus establishing 
separate limits for trivalent and 
hexavalent chromium: the carcinogenic 
potential of hexavalent chromium in 
drinking water; the gastrointestinal 
absorption rates of the two forms of 
chromium; and the available analytical 
methodologies to distinguish between 
the two forms. 

Lead. The occurrence of lead in 
drinking water is normally the result of 
corrosive action of water on pipes 
fittings and solder, is most common in 
the northeast and northwest, but is 
encountered in water supplies 
throughout the country. 

Studies on humans have 
demonstrated that infant3 and young 
children are more susceptible than 
adults to biochemical effects of bad. 
Excessive lead intake results primarily 
in adverse effects on gastrointestinaL 
nervous, hematopoietic, renal and 
immunological systems Of major 
concps .J the reported subtle effects 
or i,a~ r= behavior ininfants and young 
children. Carcinogenic and teratogenic 
potential of lead has been reported. In 
addition to drinking water, primary 
cources of exposure include food, air, 
s.‘ust and paint. 

While lead in dr4&ing water may be. 
the result of contamination of the water 
source, it most frequently results from 
corrosion in the distribution system. 
Reductionof lead levela can be 
achieved by implementing corrosion 
con+ rolparrm including pH 
adjust&ants, inoreased alkalinity. 
addition of cmrosion i&ibitors.or lime 
stahili.tstinhCcoaguiation 
techniques are effective when lead is 
present in the raw water. The current 
&nkingwaterstand&for1eadIsa05 
mg/L and the WHO guideline is also 
0.05 mg/L 

Because drink@ water in some qases 
can be a significant source of -xpGJure. 
several authorities, including the NAS 
Safe Drinking Water Committee, believe 
that consideration should be given to 
reducing the MCL for lead is the Interim 
Regulations. The NAS stated that I” l ’ 
the present limit of 0.05 mg/l may not. in 
view of other sources of environmental 
exposure, provide a sufficient margin of 
safety, particularly for fetuses and 
young growing children. “* l * it is 
suggested t&at the limit be lowered”. 
(Drhzkxhg Wuter and Health, .191X). .A 
lower MU is contingent upon the 
feasibility of attainment through 
application of corrosion control 
practices. Comments are requested on * 
the significance of ingestion of lead from 
drink@ water relative to total intake 
and the level of the BMCL; monitoring 
requirements that would adequately 
address corrosion related occurrences: 
and the availability of treatment and 
levels of lead (i.e., MCL) attainable by 
institution of treatment. 

Mercury. The major source of mercury 
in dri&ng water sources is nattin Z 
mineralization or discharges from 
chlorineaikali manufacture, although 
there may be some instances of well 
contamination from mercury-sealed well 
pumps. However, reported occmrences 
of excess meroury in drinking water 
above the MCZare relatively rare. 

While the presence of mercury in 
drinking wate&sourceswae 
demonstrated.more than 50 years - 
earlier, the presence of alkyl mercury 
and its significance as a drinking water 
contaminant was not estsblished until 
1970. 

Reverse osmosis systems at high 
pressure are effective for removal of 
both inorganic and organic mercury. 
Powdered activated carbon (PAC) and 
granular activated carbon [GAC) are 
also effective for removal of both forms 
of mercury. Conventional coagulation 
techniques will remove inorganic 
mercury under ideal conditions. 

The MU for mercury of 0.002 mg/l 
was based on the neurological effects 
associated with the ingestion of aikyi 
mercury. Inorganic mercury is less toxiC 
and mercurous salts sre much less toxic 
tllanars mercuric salts. Because 
inorganic mercury can Be converted to 
aIkylmerctuyintheenvimnmentthe 
McLwas expressed in terms of total 
xneraq~ however, alkyl mercury would 
not ba expeatedin most dlinkhg waters. 
Tht, WHO gdddine level for mercury is 
oJJQlms/L . 

Current inforxnation suggests that the 
present mercury MU appears 
reasonable; umsideration of a rwision 
.of the MU for merouzy is contingent on 
the availability of new toxicological 

data, studies on frequency and levels of 
occurrance. and in particular, on thk 
feasibility of analytical. determination of 
organic mercury at the levf!is of concern. 
The ready availability of a practical 
analytical method for organic mercury 
would permit the development of 
separate limits for organic and inorganic 
mercury. Public comment is requested 
on the occurrence of various forms of 
mercury in drinking water, the 
appropriateness of setting separate 
MCI~ for organic and inorganic 
mercury, and the availability of a 
practical analytical method for organic 
mercury. 

Nitmte. Most nitrate that occurs in 
drinking water is the result cf 
contamination of ground water supplies 
by septic systems, feed lots and 
agricultural fertilizers. Occasionally. 
ground water contamination results 
from decomposition of natural organic 
matter. Occurrence is most frequent in 
the midwestiut may occur in other 
rural areas or in suburban areas where 
septic systems are used.. 

Nitrate in drinking water was first 
associated in 1945 with a temporary 
blood disorder in infants called 
methemogbbinemia. The MCL for 
nitrate was intended solely to protect 
infants from methemoglobinemia, or 
“blue baby” syndrome. In Drinking 
Water and Health (VA I], the Safe 
Drinking Water Committee stated that 
the current standard was close to the no 
effect level; however, there appear3 to 
be little margin of safety for some 
infants. The mechanism of toxicity 
involves the reduction of nitrate to 
nitrite which in turn affects the oxygen- 
carrying capacity of the blood. Infants in 
the first few months of life are 
particularly susceptibie to this disease. 
Water related cases of 
methemoglobinpmia that have been 
reported have?reldom if ever involved 
public water systems, b&?ather 
contaminated resident wells. Nitrite 
(and nitrate) ars also suspected of being 
carcinogenic, because of the potcntiai 
reaction of nitrite with amines to form 
Ilitl-OSamineS. 

Anion exchange and reverse osmosis 
are methods for removing nitrate from 
drinkmg water.‘Frequently, nitrate 
control can be achieved by. modifying 
well construction to mirdxmz 
contamination from surface &off. 

Methemoglobinemia appean to be a 
rare disease, ahhough siiice~ there are no 
reporting rquhmfmt.8 for phys&ians 
treating the disease, and since there is a 
simple and effectbe.- records of 
occurrence are not kept. On this basis 
the necessity for a nitrate en 
questioned Consideratio 

lo-1443 



CURRENT DEVELOPMENTS 
. 

1003 I 

and MC& for nitrate and nitrite, singly 
or in combination. may be influenced by 
additional toxicity data. Another 
consideration is the.fact that nitrate and 
nitrite are also indicators of the 
contamination of ground waters with 
animal. wastes or fertilizers and thus 
increasing levels may portend the 
presence of other contaminants. Nitrate 
was included in the 1982 U.S. PHS 
JIMding Water Standard The MCI, and 
the WHO guidelines are. IO mg/l (as . 
!litlUgt?Il). 

sinca only infants are siguificantly 
susceptible to methemoglobinemia, the 
current regulations provide for relief for 
those water eysteme servingnon- 
community populations which include 
only adults or older children. 
Consideration is being given to 
providmg States additional flexibility in 
application to community public water 
systems where infants would not ever 
be exposed to the dri&ing water or 
where provisions for alternative waters 
can be made for them. Comments are 
rquestad on the frequency of occurrence 
of cases of water-related 
methemoglobinemia: consideration of 
the carcinogenic potential of nitrate as a 
basis of the RMCL; provisions to allow 
application of the MCI. only to 
susceptible populations: establishing a 
separate standard for nitrite: and the 
possibility that other factors such as 
biological quality and nitrite levels may 
be more significant than nitrate alone in 
the incidence of water-related 
metbemoglobinemia. 

Sefenium. Nearly all selenium found 
in drinking water sources is from natural 
minerals. Excess occurrence is limited to 
severai western States. In areas where 
selenium is present in drink&g water in 
significant concentrations, it is likely 
that the soil is seleniferous and that 
food produced in the area has a higher 
selenium concentration than that of an 
average food supply. 

Consideration of an MCL for seienium 
in the NPDWR is complicated by 
questions on the essentiality of this 
element. If selenium is indeed essential 
for human nutrition, as it has been 
shown to be for some animals, specific 
human needs have yet to be accurately 
assessed, Some evidence for 
carciuogenicity exists, as does evidence 
which suggest8 that selenium may have 
anti-carcinogenic potentieL The adverse 
health effectefrom chronic ingestion of 
selenium renge from gaatro-inteetinal 
pmblemn to dental damage. 

The mod effeotive methods to remove 
tetravalent selenium include reverse 
oemo8kanloaex&angeandaotivated 
ahunina absorption. Hexavalent 
selenium can be removed by reverse 
osmosis, eiectrodialysh and anion 
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exchange. Selenim in drink@ water 
has been in&&d lo the U.S. PHS 
standards since 1942. the MCL and the 
WHO guideline level for selenium are 
0.03 mg/L 

The NAS (Lhkkhg Water and 
HeaZth, Vol. m] concluded that the 
adequate and safe intake level of 
selenium was between 50 to 200 t&day. 
The essentiality of selenium if 
confirmed, and total intahe from all 
sourcea in most areas suggest that 
consideration be given to raising the 
MCL above that included ixi the Interim 
Regulations with due consideration to 
total lnteke in high selenium regions. 
Public comment is requested on the 
essentiality of selenium for human 
nutrition, the carcinogenic or anti- 
carcinogenic potential of eeleniu.m, and 
the need for an MCL for selenium and 
whether it would be appmpriate to raise 
the level. 

Silver. Silver generally could occur at 
elevated levels in drink@ water as the 
result of photographic industry 
discharges or as the result of using silver 
as a bacteriostat. Occurrence above thG 
MCI, is extremely rare. . . 

Silver accunmlates to some degree in 
the human body and can pmduce 
argyria, a blue-gray discoloration of the 
shin and mucous membranes. While this 
effect appears-to be entirely cosmetic, 
some adversiRiealth effects have been 
reported in a&in& drink@ water 
containing sifter. 

Conventional treatment techniques 
using either alum or iron coagulants and 
lime softening are effective methods for 
removing silver from drinking water. Ion 
exchange, reverse osmosis and 
activated carbon are also effective 
treatments. Silver finds use as a 
bacteriostat in carbon filters intended 
for point of use treatment applications. 

Silver was included in the 1982 U.S. 
PHS Drinking Water Standards. The 
WHO has not established a guidehne 
for silver. The basis for the PHS 
standards was the ose of silver for 
disinfection and the establishment of 
silver ingestion as a cause of argyria. 
The current MCI, is 0.05 mg/L 

Consideration will be given to 
deleting the MCZ for siIver in the 
NPDWR or tdmging monitoring 
requirements because of the relatively 
infrequent occurmnc% in &inking water* 
Public comment is mquesti on the, 
cladficatlon of argyrla as a heal* or 
cosmetic effect; the need fora standard 
and the possibility of deleting the silver 
MCk or. placing it in Catego y II and 
providing discretion for States to apply 
monitoring 

Ipluoride. %%%?k ubiquitous 
component of d&king water, and is 
beneff cial at certain concentrations 

although it (*ause dose-related dental 
fluomeis as levels in drinking water 
increase. F’lioride minerals are 
widespread, and most fluoride in 
drink& water comes from this source. 
Occurrence is most common in the 
Midwest, West, and East. 

Fluoride in dri&ing water was first 
included in 1942 in the ‘U.S. PI-IS 
standards, MCI.8 for fluoride were 
based on the occurrence and severity of 
dental fluorosia. a condition manifested 
by both ccmnetic and physiological 
alterations in tooth enamel. The . 
standard was designed. to protect 
againat severe fluoroain which is 
manifested by pita and destruction of. 
dental enemel. Skeletal fluomsis can 
occur at higher levels. The WHO 
guideline level for fl uodde is 1.5 mg/L 

EPA is reexamining the MCLs for 
fluoride because of questions raised 
regarding thedefinition of dental 
fluomsis as an adverse health effect and 
regarding tl@cost of fluoride removal 
treatment. This aspect of the NPDVVR 
willbe treated in a separate proceeding 
in response to a petition for review filed 
by the State of South Carolina 
(December 1.198% 46 IX 583451. 

Other Inorganic Chemicals Under 
Considemtion 

Aluminum. There is no MCL for 
aluminum but on the basis of ita 
occurrence in drinking water and its 
selective toxicity to certain neurons in 
the central nervous system, the 
deveiopment of an MCI. has been 

. suggested. 
Almninum is a significant component 

of the earth’s crust, and is abundant in 
clay aoils. While precise data are not 
availabie. aluminum is probably present 
in many ground waters. In addition, 
8&B of aluminum, such as alum 
(aluminum sulfate] are widely used as 
coagulants in%G treaiment of surface 
waters; and the press .,m of an 
aluminum residual in treated waters is 
inevitable. Residual a.kminum in a well- 
ran treatment plant effluent seldom 
should exceed 0.1 to 0.2 mg/k however. 
arecent EPA survey ctf 180 finished 
waters found levels above 2 mg/l in 
numerous cases. Alunlinum is also a 
common constitutent of foods. whether 
derived from the soil Ior from aluminum 
ute~ils..Aluminum intake from 
pharmaceutical preparation, particularly 
antacids and analgesica, is estimated to 
be considerable. 

Ahminum has long been thdught to be 
innocuous, but recently aluminum in k 
water-used for dialyate has been 
associatedwith oe 
dialysis encephalopa 
rela tionehip be 
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r . .ailments has not been correlated with 
aluminum ingestion, but the apparent 
accumulation of aluminum in the braise 
and skeletons of dialysis patients has 
become a cause for concern. 

Since alumimum in drinking water 
frequently results from water treatment 
with alum, the concentration of residuai 
~IWRUII could be mipimized by 
providing contols on the treatment 
process. Should severe restrictions be 
warrented alternative coagulants could 
be required Activated alumina, which 
also contributes some aluminum to 
drinking water, is used to remove a 
number of contaminants from drinking 
water. Cation exchange should be 
effective for removing aluminum from 
water, whether the aluminum is from 
natural sources or from water treatment. 

In Drinking Water and Health. VoL 
IV, the NAS calculated a 7-day Health 
Advisory of 5 mgjl but did not calculate 
any values for chronic exposure. The 
WHO guideline level for aluminum is 0.2 
mg/l on the basis of aesthetic 
considerations. Consideration of any 
possible MCL would involve.evaluation 
of relative exposure from drinking water 
versus other sources, health effect 
studies and control evaluations. 

Antimony. 7’here is no current MCL 
for antimony, but the development of an 
MCL has been suggested on the basis of 
possible health risks. Antimony 
resembles arsenic both chemically and 
biologicaily and symptoms of acute and 
chronic toxicity from antimony ciosely 
resemble those induced by arsenic. 

The limited available occurrence data 
show that antimony has been found 
most often in tap water derived from 
surface sources; and while individual 
samples have been reported to contain 
as much as 90 mg/i, most reported 
positive samples contained less than ZOO 
pg/l. The average concentration of 
positive samples of antimony in dri&ing 
water is probably in the order of a few 
pg/l. Mining operations and leaching 
from plumbing systems (tin/antimony 
solder) ara possible sources of drinking 
water contamination, although there are 
only two antimony mining sites in the, 
U.S. and tin/antimony solder ia not 
widely used. The total antimony 
contribution from food and drink&g 
water appears to be less than ZOO pg per 
day on the average. 

Three primary health effectaare. 
associated with exposure to antimony at 
high doeas: puhonary irritation and ita 
coamqueacea demtatitis, and 
cardioirascuIar abnormaiities.Toxicity 

~8yulptoms ah inchh gaslroMest.inal~ 
upset, iwftabtity. W- fat&w. 
dhinessandmuscukpainaThsTha 
pdmonary ddermal pmbfems are 
mostly &ted to airborna antimony and 

thus am generally found only in 
individuals working ix the aatimor y 
industries. Most cardiovascular. 
abnormalities (cardiac arrhyttunia:j) 
have been attributed to the consumption 
of pharmaceuticai preparations 
containing antimony. The latter are 
parasticidea used to treat 
schistoaomiasis, bilharziasis and 
leishmaniaeis. However. patients with 
pre-existing cardiac and pulmonary 
conditions might find their ailments 
exacerbated by exposure to waterborne 
antimony and thus become a group at 
risk. Additional research is needed on 
the health effects of antimony derived 
from drink@ water. 

Antimony exists in natural waters 
.with valences of three and five, as welI 
as in two organic forms, methylstibnic 
and dimethylstibnic acids. Removal 
treatment for the inorganic forms 
lnciudea ion exchange and reverse 
osmosis. while activated carbon should 
be effective for removai of the organic 
forms. Antimony(V) is by far the most 
abundant form in river waters. 

EPA’s “Ambient Water Quality 
Criteria for Antimony” contains a G 
criterion of 145 pg/l for drinking water 
sources. The USSR has a Iimit of 50 Fg/l 
for antimony. The WHO has not 
developed a-guideline for antimony. The 
paucity of information on health effects 
attributableto the consumption of 
antimony fspl dr&king water and the 
data on antimony occurrence in drinking 
water do 5% seem to warrant the 
establishment of primary drinking water 
regulations for antimony at this time. 

Molybdenum. On the basis of 
occurrence of molybdenum in some 
surface waters, and on the basis of the 
association of molybdenum intake with 
the incidence of gout, the establishment 
of the MCL has been suggested 

Molybdenum is commonly found in 
ground and surface waters. However, 
unless the water originates from a 
processing or mining source, the 
molybdenum concentrations of positive 
samples are generally in the order of a 
few &I. Isolated cases of high 
molybdenum dri&ng water 
concentrations were reported in the 
proximity of open-pit uranium mines. 
Aqueous effluents from such sources aa 
shale oiI production and coal 
combustion may also introduce 
molybdenum to the aquatic 
environmeat. 

Molybdenum is esseutial in the diet, 
a8 it is an integraI part of five enzymes: 
aIdehyde oxidaaca. &fits oxidase, 
aitrogeoase, nitrate reductase and 
xanthine oxidase. However, some 
inventigatom have reports4 increased 
blood and uric acid levels as the result 
of increased molybdenum intake. 

Dietary molybdenum affects copper 
metabolism in many species. Data are 
available which suggest that copper 
depletion may resuIt from molybdenum 
exposure of as low as 80 kg/l in drinking 
water. In India, molybdenum has been 
implicated in the formation of a recently 
identified bone-crippling disease. Gnu 
valgum (knock-kneed syndrome). The 
NAS has estimated the average dietary 
molybdenum intake to be between 100 
and 4800 pg/day. .At the same’time, the 
NAS cautions that molybdenum should 
not habitually exceed 500 pg/day. 
Persons consum@g a diet at t&e high end 
of the range could possibly be at risk 
from molybdenum in drinking water. 

Molybdenum is not removed to any 
great extent during conventional water 
treatment processes. Molybdenum as 
moiybdate could be removed by anion 
exchange, and reveme osmosis should 
be effective for either the cationic or 
anionic forms of molydenum. 

The N&S recommends a dietary 
molybdehum intake! of between 150 and 
500 pgjday for adults. Some 
investigatom recommend that drinking 
water molybdenum levels should not 
exceed 50 *g/l. but the need for an MCL 
is still under consideration. The WHO 
has not established a guideline level for 
molybdenum. In general it does not 
appear that the contribution of 
molybdenum from drinking water is 
significant, but high levels have been 
detected in drinking water in some 
areas. 

Asbestos. This substance occurs 
frequently in drinking water both from 
natural miaeraI sources and from the 
degradation of asbestos-cement water 
pipe in contact with aggressive water. 
While airborne asbestos is a recognized 
health hazard, the effect of asbestos 
ingested from drinking water is uriclear. 
The role of asbestos in the etiology of 
gastroiatestina& cancer has been a 
matter of scientific co@ovemy. Many 
aspects of asbestos have been the 
subject of intense investigation. 
including the health effects of ingested 
asbestos and the signii3caace of 
asbestos exposure from, asbestos- 
cement pipe. The WHO has not 
established a recommended action level 
for asbestos. 

Asl?estos in raw water sources can be 
removed by modified1 conventional 
CoaguIation and f&ring techniques. 
Filtration alone is ineffective because of 
the small size of the asbestos fibers. 
When the somze of asbestos i$ the 
deterioration of asbestos-cement pipes 
in contact with aggrersive watem, 
calcium carbonat 
water is effective 
showing promise for inhibiting 
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deterioration of asbestos-cemen’ pipe 
include the use of zinc corro.,ion 
inhibitors, pH adjustment and lime 
stabitization. 

Consideration of an MCI, for asbestos 
fibers in drinking water involves factors 
ranging from analytical detection and 
counting methods to establishment of a 
dose-response relationship. The latter 
depends on the outcome of animal 
feeding studies,.the most recent of which 
have not shown any adverse health 
effects from Ingestion. An Intensive 
seminar on this subject was .conducted 
by EPA in October 1982. The results of 
the seminar will be published shortly. 
The epidemiology data on the 
occurrence of gastrointestinal tract . 
cancer among occupationally exposed 
persons appears to be the most relevant 
issue relating to risks from ingestion 
from drinking water. 

Sulfate. Sulfate is currently included 
in the secondary drinking water 
regulations because of its effect on the 
taste of drinking water. However, 
sulfate is a common water contaminant, 
and in some cases it occurs at 
concentrations high enough to cause 
laxative effects, particularly in those not 
acclimated to use of high-sulfate waters. 
Concentrations as high as WOO mg/l 
have been found in some public water 
systems. 

Sulfate has been suspected as a 
contributing factor in the formation of 
various organ or duct calculi, but 
evidence establishing a relationship 
between the formation of these calculi 
and sulfate concentrations in drinking 
water is lacking. Sulfate is extremely 
difficult to remove from drinking water. 
Anion exchange and reverse osmosis 
are reasonably effective. The WI-IO has 
a guideline level for sulfate at 400 mg/l 
based essentially on taste. The 
secondary MCL (SMCI.] for sulfate is 
250 mg/l. 

Copper. Copper is currently regulated 
in the secondary drinking water 
regulations because of its effect on taste 
cf drinking water. It is commonly found 
in drinking water from corrosion of 
copper pipes. 

Copper is an essential nutrient. but 
there is no evidence of copper 
‘deficiency in the U.S. population except 
fcr isoiated cases in patients maintained 
by total parenteral nutrition. Copper is 
toxic to monogastric animals when 
ingested in quantities that are 40 to 135 
times greater than their respective 
reqdements. Toxic effects from* 
elevated. drink& watei levels have 
been reported especially for infants. 
Copper imparts an unpleasant taste to 
driddng water, which, along withan 
emeticeffect. serves to limit the amount 
of copper which can be ingested from 

w-l44s 

drinking water. While tht hazard to 
health from copper apperss to be small 
for the general populatioll, there are a 
few people who cannot tolerate even 
normal amounts of copper in the diet. 
These people are those suffering from 
Wiion’s disease, an inherited 
autosomal recessive trait characterized 
by a disorder in copper metabolism 
which can lead to hepatic cirrhosis and 
to necrosis and sclerosis of the corpus 
straitum. A few people may also have a 
deficiency of giucose phosphate. 
dehydrogenase which is believed to 
cause hypersensitivity to copper. 

Since the occurrence of copper in 
dri&ng water is usually a resuit of 
corrosion, techniques for reducing the 
corrosivity of the d&king water are 
effective in -limiting the presence of. 
copper. The EPA SMCL and the WHO 
guideline action level for copper are 1.0 
mg/l based on taste considerations, but 
development of primary drinking water 
regulations has been suggested based 
upon health considerations. 

Vanadium. Vanadium occurs in both _ - - . . . . . 

Sodium. Sodium is ubiquitous in 
drinking water and the levels detected 
vary from 0.2 to 260 mg/l or more in 
public systems and 0.2 to 622 I&I in 
individual wells, according to the most 
recent survey. However, food is the 
major source of sodium intake in the 
vast majority of cases. 

The available.evidence indicates that 
excessive intake contributes to an age- 
related Increase in hypertension in 
genetically susceptible individuals. The 
National Academy of Sciences has 
estimated that about 15 percent. to 20 
percent of the population are at the risk 
of developing hypertension. There is 
also a small segment of the population 
who are on severely restricted diets for 
various medical reasons and who must 
limit their total sodium intake. 
Development of an MCL has been 
suggested but since food is the major 
source of sodium i%tke and because of 
the difficulty and cost of removing 
sodium from G&er, the regulation of the 
sodium content of drinking water 

mound and surface water suppties, 
ihe highest concentrations found near 
uranium-vanadium mining and milling 

with- 

operations or near industrial operations. 
The source of vanadium in the latter 
instances is fossii fuels. which frequently 
have high vanaelium contents. Although 
data are limit&the mean concentration 
of vanadium i@ap water samples 
appears to be in’ the rangeof a few pg/l. 
Estimates of daily intake of vanadium 
from food and water average about 116 
pg/day with intake from drinking water 
from 4 to 7 perCent of the intake from 
food. Air might contribute an additional 
maximum amount of 9 pg/day. 

Chronic respiratory exposure to 
vanadium may decrease cholesterol 
synthesis, uncouple oxidative 
phosphorylation in liver mitachondria, 
and decrease urinary excretion of 5 
hydroxyindoleacetic acid. with transient 
bilirubinemia and albuminuria. There,is 
also some evidence that vanadium 
causes the appearance’of scattered 
allergy-like eczematos skin lesions. 
However, there is no evidence of any 
chronic oral toxicity, prcbably because 
ingested vanadium is poorly absorbed. 
Vanadium may have nutritional 
significance, and it appears possible that 
the contribution of vanadhun from 
zfingz to the daily intake may 

The WHO has not established a 
recommended action level for 
vanadiun~ The beneficial aspects. of 
vanadium intake and the absence of 
evidence of chronic oral toxicity do not 
appear to support the development of 
primary drink@ water regulations for 
vanadium. 

control variible havesuggested slight 
blood pressure increases in some gmups 

‘appears to be impracticai. Some recent 

reiated to sodium concentration. 

studies usinri dri- water sodium as a 

Sodium is probably the. most difficult 
substance to remove frolm drinking 
water. Only the most rigorous peatment 
processes, such as distiiation. reverse 
osmosis and deionization wilI remove 
sodium. It should be noted that virtually 
all other substances pre!sent in the water 
will be removed by these processes, and 
that reconstitution of the water 
following treatment will be necessary 
for the water to be acceptable on the 
basis of taste. corrosivity and desirable 
mineral content. 

The current primary drinking water 
regulations contain a monitoring and 
reporting requirement for 3odium. The 
dissemination;oGformation on the 
sodium content of drinki@water should 
enable those who must orwish to limit 
their sodium intake to aldjust their diets 
according to their needs. The WHO 
recommended action level for sodium is 
200 mg/l based on taste.. Comment is 
requested on the evidence relating 
drinking water concentrations and 
eievation of blood pressure, and the 
significance of contribution of sodium 
from drink@ water to the overall 
exposure and the need for the MU 

Nickel. Nickel is seldom observed in 
fresh water. Natural nickel salts .tend to 
hydrolyze to insoluble hydrolyaates in 
water, so any nickel in surface or ground 
waters would lilcaly be ;present in small 
amounts unless the pre i 
was due to industrial p 
limited available data 



--- 

concentration of nickel in tap water 
usually does not exceed 20 rg/l and is 
likely to be.pr sent at average I 
concentrailons of a few ~~g/l or less. The 
average oral intake of nickel has been 
reported to be 300 to 800 pg/day. 
Inhalation exposure ranges from 2.4 pg/ 
person/day+ and the average intake 
fro: y;ter is probably less than that 

Therefore, based onaverage food, 
water and air concentrations, most 
drinking water contributes a very small 
proportion of the daily nickel intake. 
Nickel salts, like the salts of copper and 
zinc, exert their toxic action mainly by 
gastrointestinal irritation and not by 
inherent toxicity. Nickel has long been 
thought to be relatively non-toxic, 
although nickel exposure has been 
associated with the development of 
occupationaily related cancers of the 
lungs, larnyx and nasal cavity. Contact 
dermatitis from exposure to nickel is 
well known Quantities of nickel as 
minute as 55.7 pgll have produced 
exzema in’sensitized, susceptible 
individuals. Dietary nickel can 
aggravate nickel dermatitis. Apparently 
insoluble nickel compounds pass rather 
quickly through the gastrointestinal tract 
and have limited absorption. 

Conventional water treatment 
processes (e.g., use of alum, lime or soda 
ash) do not appear to be effective for 
removal of nickel. Ion exchange and 
reverse osmosis would likely be 
effective. 

The WI-IO has not established a 
recommended action level for nickel. 
The NAS does not view nickel in 
drinking water in terms’of current levels 
as a cause for concern. In view of the 
usually low concentations of nickel in 
drinking water and in view of the 
limited health effects aspects, the 
establishment of a limit for nickel in 
drinking water may not be warranted 

zinc Zinc is currently regulated in the 
secondary drink@ water regulations 
based upon taste considerations. Zinc 
occurrence in drinking water is most 
frequently due to the corrosion of 
galvanized iron pipe and fittings. Some 
very high zinc concentrations have been 
noted when catcbment systems made of 
galvanized iron were used to collect rain 
water for drinking purposes. Zinc is 
relatively non-toxic and is an essential 
trace element. A wide margin of safety 
exists between normal intake&nn the 
diet and the amount likely to cause oral 
toxicity. At dri&ing watkr 

,, concfmtratiolls high enough to cause 
~astmintestinai diatiances, zinc 
would impart a strong ast+gent taste 
and milky appearance to the water. Zinc 
interacts with otbertrac8 met& and 
has a protective actionagainst toxicity 

of cadmium and lead. Some segments of 
the po&ation of the United States may 
be marginally zincdeficient. 

Treament for zinc reduction usualiy 
is limitad to processes which reduce 
corrosivity of water, since the presence 
of zinc in drinking water is usually the 
result of corrosion. 

-The SMU for zinc is 5.0 m/l and the 
WHO recommends that zinc be kept 
below 5.0 w/l for aesthetic reasons. 
Comment is requested on the need for 
an MU for zinc. 

Conwion 
The Interim Regulations include 

requirements to (1) determine the 
presence of specific materials in 
distribution systems and (2) to monitor 
for characteristics of corrosivity of the 
water. The watersupplier must 
determine and report whether the 
following materials of construction are 
present in the distribution system: 

L Lead used in piping; caulking, 
interior lii of distribution mains, 
alloys and home plumbing. 

2 Copper-used in piping and alloys. 
service lines, and home plumbing. - 

5. Galvanized piping, service lines, - 
and home plumbing. 

4. Ferrous piping materials such as 
cast iron and steel. 

5. Asbestos cement pipe. 
.The objective of obtaining this 

information - 
“w”is” the presence 

water quality and 
specific materials of 

construction .&ias to enable the primary 
enforcement agency to determine which 
water supply system should initiate 
corrosion control meesures. 

Results of two independent studies 
estimate that approximately 16 percent 
of the public water systems in the 
United States distribute waters that are 
highly aggressive (LI< -2.0) (IL 
Langeher Index), while an additional 52 
percent distribute moderateiy aggressive 
waters (-20 <LI <O.O). It is also 
known that only a limited number of 
these systems have instituted corrosion 
control measures. 

Corrosion is a very significant concern 
not only effecting the aesthetic quality 
of the water but having a serious 
economic impact and posing health 
implication. Corrosion byproducts 
containing materials such es lead and 
cadium have been associated with 
serious risks to the health of consumers 
of drink@ water. In addition, by- 
products of cormsion commonIy include 
snchampotmdsaszbl~ixmand 
copper for which SMCLs hsve been set’ 
In theNSDWR occmrencB of these 
compotu& as a result of cormsic& 
should be considared indicators of 
possible deterforatimx of the distribution 
systems. A&a if corrosive waters am 
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leaching these compounds for piping 
materials, it is very likely that other 
compounds of health concern are also 
leeching from the pipes. Further, e 
number of epidemiological studies 
indicate that there may be an increased 
incidence of cardiovascular disease 
associated (however. this subject is still 
underinvestigation). 

For many chemicals of concern, 
corrosion is themajor source of drink@ 
water exposure. For example, lead is 
seldom found in the water source but is 
commonly found in tap waters that are 
corrosive and are deliwered through a 
distribution system usii lead piping 
materiel or if lead is used as a 
constitutent of solders used to join non- 
lead piping materials. Normal 
monitoring requiremeutr, intended to 
determine the extent of contamination 
of the source water, are unlikely to 
characterize the exporure to high levels 
of lead that are associated with lead 
piping materials and adders that are 
expected to-&e dfstributed unequally 
throughout the distribution system 

Control of corrosion can be 
accomplished by a number of measures 
induding pH adjustmen& controlIed 
alkalinity, addition of corrosion 
inhibitors or lime stabilization. 

In setting the corrosion monitoring 
and reporting requirem,ents in the 
Interim Regulations, consideration was 
given to eetting en MCIL for one or more 
of the various cormsivity indices, 
including the Aggressive Index (AI), the 
Ryznar Index @I) and the Langelier 
Index &I). The indices are not a direct ‘,. 
measure of the corrosivity of the water 
but rather are indicators of the calcium 
carbonate stability which may be used 
to predict whether or not e calcium 
carbonate (CaCO,) layer may be 
deposited and maintained on pipe 
surfaces to protect against corrosion. At 
thet time these indices WC- determined 
not to be ideaLai7a a,.,m+=ant for 
corrosive characteristitatrf drinking 
vater in all instances. - 

The approach being considered for the 
NPDWR is to set specific monitoring 
requirements. for corrosion by-products, 
such as lead and cadmium, that would 
address the problems of obtaining 
representative samples to 88869s water 
quality. The definition of “compliance” 
with an MU will be revised to assure 
that averaging will not permit portions 
of a water supply to er,:-i an MCL on 
a continuing basis. SpeciflcalIy, systems 
that have known corrosive water or 
which have piping materials that’ are 
susceptiable to corrosion will be 
required to take sufficient sampies in 
their distribution sys 
State can be assured r 1 
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c 
tie corm3ion by-products will not be 
- xceoded in various parts of the 
ufstibution system. Comments are 
rec+uested on this appmach and on w hat 
specific monitoring requirements should 
be set. Also, any available new 
information on the use of corrosion 
inices i3 requested. 

Spthetic O;ganl;c Chemicals [SOCa) 
The hderim Regulations contain MCLs 

for the following organic chemicals: 

These organic cbemicai MC& with 
the exception of trihaiometbaues and 
their associated monitoring 
requirements, are being reviewed at this 
time for possible inclusion in the 
NI’DWFL JYbe total trihalometbane 
(TIFfMj regulations have only recentiy 
taken effect, and then only for a limited 
3e.gment of public water systems: it 
would be premature to consider 
revision3 at this time. The entire area of 
&infection by-products and alternative 
disinfectant3 will be considered at a 
later date. Experience must be gained 
with the fuil implementation of the 
TIT&f regulations. ALo;furtber health 
effects data are required iu order to 
evaiuate the potential health risk3 to 
these substances. 

In the U.& establishment of limits for 
pesticides in drink& water begau witb 
the advisory group3 engaged in revising 
the 1982 PubIi~Healtb service drf&ing 
water stand&. Virtually no cases of 
non-compliancewith thecurrentM5 
have been reported. The USSR’s 
drink@ water staudards~[1~0) listed a 
number of these pesticides among the 
appmximately ZOO organic chemicals for 
which limits wereset. 

A number of other synthetic organic 
chemicals are being considered for 
inciusion in the NPDWR including a 
number of registered pestkidea These 
include: 
AMhrb 

ilE$.?- 
m-t: . . . , 

E$iztt& . 

L&2-Tridllanmthans t 
VpdotDJ 

z!z? 

lO-lCgg 
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Atrazine 
Pbtbaiates 
Acrylamide 
Dibrom~cbioropmpaue fJJl3CP) 
l.&DkhIompmpane 
PentacbIompbenol 
Plcbioc3Jn 
Dinoseb 
AlachIor 
Ethylene dibmmide 
Epicbiombydrin 
Dibromorntttbaua 
Toluene 
XjbU3 
A&pates 
Hexachlmuc-yolopentadiana 
Z3.7.BEDD (Dtcactu] 

risk over *tietime. The Carcinogen 
Asassament Group recently recalculated 
their excess cancer risk estimates for 
lindane. AseuminIJ consumption of z 
liters of water per day, a concentration 
level of 32 rig/l was estimated to result 
in a one in a million risk over a lifetime. 

The NAS felt that there were 
insufiicient data on which-to base an 
estimate of cancer rick for em-kin. For 
methoxychhr andtoxaphene. the NAS 
derived ADIs of 0.1 mg/kg/day and 
0.00125 mg/kg/dey, respectively. 

Inchrsion of specific SOC3 on the 
above list was based upon the 
occurrence of the SOC in drink@ water 
and the potential health effect3 of 
exposure to that SOC. The pesticides 
included in the above list have either 
been detectedin drink@ water; are 
registered for u3e in or around d&king 
water, or are used in euoh a msnner tbat 
the potentiai exists for entering drinking 
water supplies. Inchxsion in the above . . . . . 

It is important to note that NAS 
established the ADI for twcaphene 
before the NCI bioasaays in rats end 
mice were completed. Under the 
conditions of testing, toxaphene wae 
found to be carcinogenic in mice of both 
sexes (Increased incidence of 
hepatocellular wrcinoma). The test3 
results also Bugseated carginogenicity of 
toxaphene for the thyroid of rats of both 
sexes. 

SdC but that these are S&3 currently 

list does not necessariiy mean mat 

being considered: other SOCs not l.i3ted 

regulations will be develoued for the 

may afso be considered and included in 
the INPDWR Determination of which 

. . 

SOCs should be jncluded in the NPDWR 
will be based UI& an analysie of the, 
significance of p&ntiai human 
exposure, assocI@ed heal& effect3 of 
exposure, and other pertinent factors, 
Brief discussions of the pesticides 
iuchtded in the Interim Regulations are 
pmvided below and sre followed by a 
di3cu33ion of several of the other Sot23 
under consideration. 

O~anic C%emkah3 in the lntenm 
Reguiations 

I-cLuomphenoxy herbicides. 24-D and 

ChZomphenky Her&ides. The NAS 
* derived ADIs for the two _ 

-2,4.5-TP. These were 0.0x,% end 0.00075 

_ _ ._ 

mg/kg/day. respectively. The food 
additive tolerance level established for 
24-D in water is 0.1 n&l, identical to 
the MCI. for this substance in the 
Interim Regulations. 

Other Sflthetic Oeanic 8Chemikals 
(SOCs) Under Ckwidemtion 

Other Pesticides. A number of other 
pesticide3 are registered by EPA for 
use3 which may re3ult in their presence 
in drinking water 3ource3.s During the 
registration process under the Federal 
Insecticide, Fungicide and Rodenticide 
Act (F’IFRA), and acceptable residue 
limit in drinktg water is determined for 
each of the aquatic u3e pesticides, but 
not for other pesticides. Depending upon 
the quality SC -,e ayailable data, tbeee 
allowatk k&&ay be of a permanent 
or temporary nature. Allou%ble limit3 
for certain of the aquatic uk34 pesticides 
exe listed below: 

Chionizated Hydrvcarhon ’ 
Insecticides. T&e Interim Regulations 
contain MCL3 for endrin lindane, 
methoxyohlor and toxaphene. The NA!S, 
in L&king Water and Heaith (lsn), 
considered lindane to be an animal 
carcinogen and endrin to be a mmpected 
animal carcinogen. The NAS derived a. 
risk estimate for lindane of g.6 to 
13 X10-*per micmgram per liter for 
lifetime expo3ure. This comsponda to a 
callcentration level of 77 to 180 
nanograms par iiter @g/l) at thalcr‘ 
riskratis 

TheEPAcaidngcm~eat 
Grcmpderivadexcesa~risk 
eathnates for expo3omtaiind5Min 
ambhxltwater(usEPA,1980). 
As3mh$ the ingestion of two.litetll of 
dhkingwate&ayand~grams/day 
ofcontaminated&handseafood,a. 
waterconcealtrationof lasngllwas 
e3timatedtoyieldaoueinonemiRion 

-maof- . 

Otherpestiddea which have been 
reported tc occur, at least occasionally, 
iItdXiBbgWatstMm;rcer~ 
cblordane, sldicarb, Garb 
pentachlompbeuoL 
dibromochiowxopane 
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aiachior,. simazhe~ and atrazine. These 
pesticides are. usually amenable to 
treatment by adsotption onto granular 
activated carbon. Synthetic adsorptive 
resins may also be effective, although no 
data currently are available to document 
this treatment technique. 

Conaideration,of RMCLS and MC& 
for these pesticides and the other 
synthetic organic chemicals listed above 
in the NPIIWR depends to a great extent 
on occurrence information activities are 
continuing to assess the occurrence of, 
these and other organic chemical3 in 
dxkking water. Comment is requested 
on pesticides and other organic 
chemdials which should be candidates 
for regulation becauseof drinking water 
contamination potential. 

Polynuciear Aromatic Hydrocarbons 
(PAN). Some polynuclear aromatic 
hydrocarbons (PM occur in drink@ 
water as the result of leaching of coal- 
tar products used in tank coatings and” 
pipe lining. Typical PAHs are 
fluoranthene. benzo(a)pyrene. 3.e 
benzfluorathene. 11,~!- 
benzfluoranthene. b4-benzpyrene. 1.1% 
benzperyiene and indeno [‘1.2.3-cd] 
pyrene. Since these PAHs are 
component3 of coal tar, application of 
coal tar product3 on water-contact 
surfaces with inadequate curing time 
results incontribution of significant 
quantities of these materials to the 
water. 

Some of the PAHs are known to be 
carcinogenic. and one of them. 
benzo[a)pyrene, is used as a positive 
control in carcinogenesis studies. Some 
PAHs are also skin irritants, but this 
property may not be evident when the 
substances are present in low 
concentzation in water. 

PAHs can be removed from drink& 
water with activated carbon, but 
limiting or controlling the use of coal-tar. 
product3 for water-contact surfaces may 
be a more desirable limiting technique. 

The WHO has a recommended limit 
of 0.2 pg/l for the six representative 
PAHa metioned above. Because PAHs 
occur infrequently in drinking water at 
substantial levela routine examination 
of water from ground sources for PHAs 
is seldom necessary. Treated surface 
water is more frequently suspect. 
Comment is requested on whether a. 
national regulation is warranted. 

Phthalates and A&pates. .A number of 
e3ters of phthalic acid (phthaiatis] and 
adipic acid (adipates] have been 
detected in drink& water sourcea 
These phthalates are. widely used in 
manufacturing. are very persistent and 
are relatively insoluble in water. Some 
phthalates Produce reproduction 
dirbtbancarintestenimaisand~ars~ 
considered to be teratogenic. A recent 

study conducted by the U.S. National 
Cancer Institute produced results which 
have been interpreted as showing that 
one of the phthalates (di-(Z-ethylhexyl)] 
caused cancer in rat3 and mice. 

Limited data are available on the 
occurrence of these substances in 
d&king water: The phthalic and adipic 
acid ester3 can be. removed from 
dxi&ing water by the use of activated 
C&On. 

The establishment of re&ations for 
di(Z-ethylhwl] phthalate and similar 
esters depend3 in part on the 
confirmation of carcinogenicity and 
upon the other potential health rkks of 
exposure, such as effect3 upon 
reproduction. 

A&amide. Polyacrylamide is a 
frequently used polyelectrolyte in the 
water treatment process. The monomer, 
acrylamide. possesses a high degree of 
cumulative neurotoxicity, in both 
human3 and animals. In addition, 
recently developing evidence suggests 
that it may haire carcinogenic potentiaL 
at least in animals. The U.S. Food and 
hug Admi&tration (FDA).limits the 
residual acryiamide in poiyacrylamide*--- 
to 0.05 percent, Comment3 are reque3tX 
on the need for an RMCL and MCL fir 
total acrylamide. 

Volatile Synthetk Organic Chemicals 
(V0C.s~. On March 4.1982 (47 FR 9350). 
an Advance Notice of Proposed 
Rulemaking (&NPRMj was issued, thy? 
objective of w%ch was to initiate 
discu33ion3-6h the most appropriate 
approach to kduce human exposure to 
VOC3 in drhking water. Several 
regulatory and non-regulatory 
approaches were discussed. A proposal 
will soon be published to establish 
RMCLa, MCLs and monitoring 
~3;As$ certain VOC3 as part 

Public comments and additional 
information are requested to assist EPA 
in determkdng appropriate regulaticzz 
for pesticide3 and other syntheti, 
organic chemicals (not including the 
VOCS) includiag: 

0. Which areas of the country an3 
most vulnerable to specific pesticide 
contamination of drinkkg water 
sources? 

l Which pesticides are moat likely to 
be found in drink& water and how is 
seasonal application related to 
contamination potential? How can. 
monitoring rquimmmta ba designed to 
effectively aaaeaa pesticide : 
contamination of dri&ing water? 

l For which other synthetic organic 
chemicals shouid RMCZLa ind.MCLs be 
considered? 

. Should RMCIa and MCLP for 
pesticides he established to apply only 
in potential uw areas? Should RMCX,a 
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and MC&I be estabhhed for ali 
pesticides registered for use in or 
around drinking water sources? 

l For those pesticides and other sbcs 
of concern+ which category of the three 
tiered approach diacu3aed previously 
(i.e, Category I. II, or Iml is appropriate 
for ea_ch contaminant? What monitoring 
requirement3 would be appropriate? 

Radionucfides 

The Interim ReguIations included the 
following MCLs for radionuclides: 

Radionuclides in Interim Regulations 

Gross A&ha Part& Activity. The 
gross alpha particle activity 
measureme@ is intended as a screening 
mechaniam’io determine if any of the 
approximately 20 alpha emitting natural 
radionuclidea are present in drinking 
water. The Interim Redationa lists an 
MU for the sum of o&y two of these 
radionuclides: Ra-226 and Ra-228. The 
gross alpha particle activity is defined 
for regulatory purpose3 in the Interim 
Regulations not to include uranium or 
radon. If the gross alpha particle activity 
exceeds 15 pCi/l and is not radium, 
uranium or radon, the situation is 
handled on a case-by-case basis. The 
health effect3 of exposure and avaiiable 
treatment for control depend on the 
specific radionuclide present and are 
discussed beiow for those radionuclidea 
being considered for inclusion in the 
NPDWR. The main radionuclidea of 
interest in drink@ water are radium- 
228. radium-228, uranium (natural), and 
radon. The WHO guideline for gross 
alp&a particle~vity is 0.1 Becquerel/ 
titer @g/l) oi about 2.~w/L 

Radium-228andZ?8. Radium-226 and 
228 occur mainly in ground water. No 
surface water supply is known to have a 
radium concentration tihat exceeds 5 
pCi/l. Radium-226 (an alpha emitter) is 
part of the uranium naturally 
radioactive series which start3 with 
uranium-238 and includes uranium-234. 
Radium-228 (a beta emitter) is the first 
daughter product of tharium-232, the 
flrat isotope.in the thorium series. On 
the average+ there is two to three times 
as much thorium as ursnium in the crust 
of the earth. However, ‘thorium is very 
ineolubie in water while the hexavalent 
form-of tlranium ill q&3 sohble. 

in 
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the same mike and similar in 
distribution in the U.S. 

Radium is a bone seeker and the 
health affects of lifetime ingestion 
include bone cancer and leukemia. 
These effects have been demoDatrated 
in both human3 and animals. The human 
studies involved the radium watch 
painters who ingested the radium when 
they tipped their brushes <in their 
mouths. The individual risk rate for 
ingesting 5 pCi radium/liter for a 
lifetime is 4.4 x 1OW5 excess cancers. Thi3 
result rs an estimate using the ICRP 39 
mode1 (International Commission on 
Radiation. Protection] and a hnea.r 
extrapolation of the dbse response curve 
fmm human data. From animal data, it 
appears that radium-225 is 2 to 3 times 
more toxic than radium-228. It is 
estimated that for the existing 
occurrence of radium in d&king water 
500 to l.ooO excess cancer fatalities 
could be expected in a lifetime. 

The Canadian standard for radium in 
dri&ing water is 1 Bq/lpr about 27 
pCi/l. The Canadians do not allow any 
variance or exemption. 

Techniques used for water softening 
are also effective for radium removal. 
These include iou exchange and lime 
softening. Reverse osmosis is also very 
effective for removing radium horn 
drink&g water. 

One of the issues for which public 
comment is requested is whether 
radium-229 and radium-228 should be 
listed as separate RMCLs and MCIa in 
the NPDWR. 

Eeta Particle Radioactivity. For beta 
particle and photon radioactivity from 
man-made radionuchdes. requirements 
in the Interim Regulations were based 
upon annual average concentration3 of 
individual isotopes yielding 4 millirem 
per year for a two-liter daily intake of 
water. No cases of non-compliance have 
been reported. 

The dose calculations were made 
using the data in the NBS Handbook 6!& 
as revised in 1963. The dose models 
used in Handbook 68 have since been 
recalculated to pmvide more 
representative values, and on the basis 
of new calculation3 (using the ICRP 39 
model published in 19&W), the annual 
average concentrations of individual 
isotopes yielding 4 millirems per year for 
a two-liter daily intake of water can be 
determined. The WHO guideline for 
gmst~ beta activity i3 I Bq/l @qutVakmt .’ 
to appnz&nateiy 2TpQ/L 

Approximately 299 radionuclide3 are 
iuthi3c&goryofmau-rnadu 
radioactivity. Each radIommlide has u 
separate B which depends on 
li?utr~~~ -89 section; tidfOUCttWhalf- 
life and environmental transport 
mechanism. The health effects of these. 

M-1443 
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209 radionuciides are varied since they 
represent numemus different elements. 
energies and different nuclear 
radiations. Thus, the health effects and 
treatment methods depend upon the 
type and quantity of radionuctides 
present. 

Other Radionuclides Under 
ConsideMtion 

Umxdum. The Interim Regulations for 
gross Jpha particle activity did not 
inciude uranium. Uranium was excluded 
because of uncertainties concern&g its 
occurrence in water, and the 
disagreement on the significance of its 
chemical versus radiotoxicity. More 
recent data indicate a fairly widespread 
distribution of uranium in drinkiq 
water sources; several water systems. 
have reported high levels. The 
radiotoxicity is alsa better understood 
now. and appears to be about one-halt 
that of an equivalent dose of radium. 

Conventional coagulation techniques 
and lime softening at high pH are 
effective for uranium removal under 
specified conditions. Uranium treatment 
studies are underway in a pilot plant. 
and in the field. Based upon laboratory 
studies, anion exchange appears to be 
very pmmising and reverse osmosis or 
electrodIaIysis may-be applicable. 

The NAS (Drh&g Water and 
Health, Voi. 3) ca&uiated a ‘I-day 
Health Advisory-&f 0.2l mg/l based only 
on chemical toxi%y. NAS did not 
calculate a chronic exposure value 
because uranium is a suspected 
carcinogen. 

Based upon new information 
regarding the occurrence and potential 
health effects of uranium in drinking 
water. consideration ia being given to 
establishing an RMCL and an MCL for 
.uranium based up.on carcinogenic and/ 
or chemicai toxicity potential. 

Radon. The establtshme~r of sn 
RMCL and MCL for ruckz i dri&ng 
water has also been suggested. While 
radon is known to occur in.ground 
water, its detection end measurement 
are complicated by the ready volatility 
of the gaseous element Airborne 
exposure from radon released into the 
home from water might be more 
significant than direct ingestion from 
&inking water [hum source8 such a3 
shower3 and washiug clothes and 
dishes]. The health effect3 evaluation of 
tzarcinogenic risk is cow hted by 
considerations of both a&mrne and 
waterborne radon. Substanttal 
radioactivity level3 have been detected 
in some homes in area3 of high geologic 
radon content. 

Radon can lead to health effect3 due 
to both ingestion and inhalation. The 
ingestion rome ia not very well 

VRspata . 

understood at this time bu.t appear3 to 
involve the stomach wall. Of seemingly 
more importance is inhaled radon. As 
shown from the experience ofuranium 
miners. the lung cancers are caused by 
the daughter products of radon that 
remain at the bifurcations of the lung. 

Radon, being a gas. diffuses 
throughout a ground water aquifer and 
its occurrence can be two to three 
orders of magnitude larger then that of 
radium or uranium. However, the 
toxicity of radon is about an order of 
magnitude less than that of radium or 
uranium. Using preliminary estimates of 
the occurrence of radon iu d&king 
water and the individual risk rate 
determined from uranium miner data, it 
appears that radon may contribute one 
of the most significant cancer risks of 
any substance in clri&ng ,water. 

Aeration appears to be the most 
effective practical treatmeut for 
removing radon from drinking water. 
Granular activaje’d carbon (GAC] is also 
effective, but the capacity of GAC to 

&sorb radon daughters is not known. 
W An RVCL and MCL for radon are 
under consideration, and comment3 are 
requested on the need for primary 
drinking water regulations for radon 

Multiple Eqosures. The Interim 
Regulations for man-made beta and 
photon emitters allow a total composite 
dose equivalent of 4 mrem/yr. This type 
of au unbrella concept may be 
appropriate for natural radioactivity 
where the total alpha dose equivalent 
via radium, uranium and ra.don would 
be considered. 

One possible approach is shown 
below: 

a.ba=ambient coneE&tion 
AJ3,N=individual IQ-&X or-M= 

Public comments and additional 
information are requested to assist EPA 
in assesing ail aspects of regulations for 
radioactivity iu drinking water 
in&ding: 

l The risk to health from 
radionuchdes. versus the dose received 
from drinking water. 

: The suitability of the dose models 
that are available. 

l The relative hazards. to health from 
chemical and radiotoxicity of uranium. 

l Setting saparate standard3 for . 
radium-226 and ra&um-228. 

l Setting RMCLs and MC& fo, 
uranium and radon. 

l The health risk of rador 
exposure resulting from tray 
drinkinn water into the air in homes. 

Q000000974 



-Li* ,I l The smlytical method8 for deucting 
and quantifying radionuchdes. 

3 l MMking requirement8 for 
radionucbdee. 

l The treatment for removing 
radionuchdes from drink&g water, it8 
coat and general availabihty. 

l Waste management practices for 
remod of radionuclides from dri&ing 
water. 

*‘Methodology for protecting against 
multipie exposure. 

vLRefemllce8 

The following reference8 are available 
from the addre88es listed at the 
begin&g of this notice. 
Asstsstnent of Microbiology and Turbidity 

Standards for Drinking Water. EPA. ODW. 
1963. 

National Interim Primary Drinking Water 
Regtdations. Amendment Trihalomethanes, 
48 FR 8408. February Za:l68% 

Fhroride: Response to Petition from South 
Carolina. 46 FR 58345, December 1; 1981. 

Ronald Reagan, Executive Order ~~z!zI. 48 PR 
13193. Feb. 19.1981. 

Safe Drinking Water Act Reauthorization, 47 
FR 87Q January &I%?. 

“Slgf&~tema Stmt8gy” 45 FR ~&z!z, June 
- 

The following document8 are 
available. from the 8ources indicated: 
National Interim Primary Drinking Water 

Regulations. NTIS. Accession No. PI3 
267030. 

Drinking Water and Health Vola. t Ii, RI. IV, 
and V. National Academy of Sciences. 
Washington D.C. 

Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water 
Regulations, EPA ORD. MEXL Water 
Supply Research Division, Cinctnnati. Ohio 
45280. 

Evaluation of the Microbiology Standards for 
Drinking Water. NTIS, Accession No. PR 
297l19. 

VII.. Request for Pubiic Comments 
Public comment8 and information on 

ah aspect8 of the issues presented in 
this ANPRM are requested to assist EPA 
in determintng the appropriate 
regulatory approaches and specific 
requirement8 of the NpDWR. Supporting 
information i8 requested for any 
comments provided For miorobioiogical, 
inorganic;. organic and radionuciide 
contaminantn the following questions 
are being examined. 

l What criteria should be u8ed to 
determine which conunninant8 should 
be in each category? What contaminant8 
should be.included in Category I. 
Category II, and Category III as 
described? 

l Is waiving certainMCL8 when 
susceptible populations are not affected 
an appropriate approach? For which 
contaminants? Could t.his be used as on 
criteria for detenmning which- Category 
would be appropriate for certain 
contaminant8? 

l Whet level should be established 
for each RMCL? 
-What safety factors should be us.& in 

conjunction with chronic toxiciflata 
in RMCL for non-oarcinogens? 

-IS using the AD1 an appropriate 
method for estabiishing RMCLB for 
non-carcinogens? 

-By what method should RMCLs be set 
for car&ogens? 
l What level should be established. 

for each MCI.2 
-What criteria should be used to 

identify Generally Available 
Technology (GAT) under the SDWA? 
Eugineering and technical feasibility 
factors? What factors affect 
“reasonble” cost determinations? 
What is a reasonable cost for the 
consumer? 

-How should system size. water 
quality and otber factors be 
incorporated in the GA?? ‘hould 
“non-conventional” s61utions such as 
.bottled water and point-of-use 
treatment devices be considered 
acceptable means for achieving 
compliance? 
l What requirement8 should be set 

for monitoring for each type of 
cont8minant? 
-What frequency of monitoring would 

pmvide adequate measurement of 
water quality within the feasible 
mean8 of water systems? 

-Which analytical methods are most 
reliable and what are the costs 
involved? 

-What limits of measurement accuracy 
and precision should be set for each 
analytical method? 
l What reporting requirements should 

be established to provide an efficient 
means of determining compliance while 
minimizing paper work burdens on 
public water systems and State 
progradi$? 

A public meetia.g and four public 
workshop8 will be held for the 
interested public 1.0 comment and 
provide information and data on the 
regulatory approaches and other issues 
presented here. Dates and locations of 
the meeting and workshops are provided 
in the Date8 section of this notice. 

List of Subject8 in 40 CFI? Pert 141 

Chemicals. Intergovernmental 
relations. Radiation protection. 
Reporting and recordkeeping 
requirements, Water supply. 

Dated: September ~2,1983. 
William Ruckelshaus, 
Administmtor. 
IF8 DOG (0-221~~ FM 10-t&k BU emI 

EPA ADVANCE NOTICE OF PROPOSED RULEMAKING ‘,m 

ON.STANDARDS FOR NEW INDUSTRIAL GAS TURBINES - 
(48 FR 45701; Oct. 8,1983) 

40C~Part60 
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cBENcWhvimnmhtal Protectton 
&=w PW 
ACTICW Advance notice of proposed 
rulemaking. 

anWrmrThtsEPAha8raviewed the 
standard8 of performance for stationary 
gas turbines. A review is required under 

the Clean Air Act, as amended August 
1977. This notice presents the findings of 
the review and alerts the public to 
revisions which may be proposed 
following the completion of ongoing 
studies at the EPA. 

,, 

nrr2: Comment8 muat be received by 
December 20.1983. 

AWUESSZ Docket A docket has been 
established for public comments and 
infomation deveioped during the EPA’8 
review of the NSP!3. Send comment8 to 
Central Docket Section (A-130). West 
Tower Lobby. Gallery I, Waterside 

Mall. 491 M Street. SW.. Washington. 
DC. 29460, Attention: Docket A-83-25. 
Comments should ba submitted in 
duplicate if possible.. 
Foa RImEn 1NFol?88ATl0w CONTACX 
Mr. ICeMath I& Durkee, Industrial 
StudiesBranch. @IS) 541-5595. 
concerning technical~ aspects of the 
industry and control technologies and 
Ms. susan IL Wyatt, Standard8 
Development Bran&. (9x9) 541-~578 
concerning regulatory aspects. The 
address for both parl ion 
Standard8 and F&gin ion 
IMo-13). U.S. EInvironmental Protection 

. _ _ ___ - .- - __.. 


