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Title 40—Protection of Environmant

CHAPTER 1—ENVIROMMENTAL
PROTECTION AGENCY

{FRL 552-2)

PART 141—INTERIM PRIMARY
DRINKING WATER REGULATIONS

Promulgation of Regulations on
. Radlonuciides -

On August 14, 1875, the Environmental
Protection Agency (EPA) proposed na-
tlonal interim primary %
regulations for radloactivity pursuint to
rections 1412, 1445, and 1450 of the Pub-
Hc Health Service Act (“tha Act”), as
smended by the Safe Drinking Water

RULES AND REGULATIONS

proposcd maximum contaminant levels.
The Btale of Texas did report that 15
community water systems in that Btate
would exceed the 5 pCl mit for radium:
EPA estimated In the preambls to the

technologies for radlum removal are be-
Ing developed. Another comment stated
that the EPA estimnates appear “reason-
~able-at this time,' and a third that the
estimates are “too general” in that sys-

proposed regulations that a total of ap-_ tem size'was not considered.

proximately 500 of the Natlon’s commu-

nity water systems would exceed the pro-’
poscd radium Umlt, It is Ukely that rela~
tlvely few comriunity water systems cur-
rently exceed the proposed matimum
contamlinant levels for cither groes alpha
.water particle activity or man-made radio-

octivity, Those leve's are Intended as

preventative Umits rather than as cor-

rective limits, .

Public Water Syslems Requiring Ra-

dium ' Analysis®

As discussed in the S8tatement of Basls
and Purpose for the proposed radionu-
clidesivegulations, costs for ragdium re-
maoval were found to be essentlally In-
dependent of system size for systems
treating less than-three million gallons
pér’ day, Blncs -there are no data indl-
cating.that thé maximum contaminant
level for radium is being exceeded.in

. systems larger than this, the EPA cost
. estimates are valid.
" Three commentors -thought the cost

Act, Pub.11-93-523, 40 FR 34324: Numer- The monitoring re-
ous written comments on the proposed quirements for the radium  maximum
regulations were recelved, and a public contaminant level provide for an Initial
hearing was held In Washington on 8ep~ screening messurement of gross alpha
tember 10, 1875. - particle activity to determine U analy-

The regulatons for radloactlvity are sis for radium-226 s needed. EPA re-
hereby promulgated in final form. A quested comment on the number and
number of changes bave been made In location of community- watet, systems _the nmount of radium Involved is quite
the proposed regulations in response to that would exceed the proposed,screerr~ ~small, The' only Rvailat's data indicate
comments recelved. These changes repre-  ing level of 2 pCi/l.. A' number -of coma v that-s commerclal waste disposal scry-
sent efforts to clarlfy what arc neces- .ments were recelved on the posslble im-' " lce” for.radioactive’ materials would be
sarily technical and complex. provisions™ pact of the propored acreening level, The expecled to cost about 50 cents annually
and to make moniloring requirements principal conceyn expressed was that a.. per person served for radlum disposal,
mere reallstic. The proposed maximum ° 2 pCi/liter screcning level was unneces-- - Howevdr, costs will vary depending on
contaminant levels for radlonuclides sarily low and would force a Iarge num- locality and the disposal method used.
have been retained as proposed. ber of-publlc water systerrs to conduct It should #1520 be noted that any radium

Tre commeuws received on the pro- expensive radium analyses In  coses disposal problems generated by the pro-
posed regulations and EPA's response to  where the radium Nmit was not being posed regilations will not be unlike those
those comments are discussed in detall exceeded. nlready encountered by the many com-
In Appendix A. The promulgated radio- ~- A number of commentors were under munitles, already removing radium as
nuclides regulations and .Appendix” A the lmpression that -radium daughter :-part of thelr water softening processing.
should be read in the context of the na- products were in equilibrium with radi- Other comments suggested.considera-
tlonal interim primary drinking water um in drinking water so that their sc- tlon of occupational exposure to radium
regulailons as a whole. The regulations companying alpha particle activity would in water treatment plants..The Agency
concerning  microblological, chemical be an Indication of radium. Monltoring has made a limited examination of the

.profections for radlum removal might
below because dispoeal of radlum wastes
was not considered. The Agency is pres-
ently conducting & 'research study to in-

- yestigaty - dlaposal - costs. Compared to

- induntria) efluents contalning radium,

and physical maximum ‘contaminant
levels, and related regulations dealing

data from many puble water systems.- levels of radiation-in the vicinity of fon
Indicates that because of differences in _exchango units tsed to remove radium

with public notification of violations and solubllity and geological processes, the ~In operating water4reatment plants. Ex-

reports and record-keeping by public.

water systems, were promulgated on De-
cember 24, 1875, 40 PP 59588,

alpha particle =actlvity is frequently

posure levels to operating personnel are

much lower than would be observed for-— measurable and occupational exposures

ar equillbrium mixture of radlum and

could range up to 25-100 mrem/yr. These

The balance of this preamble discusses daughter products and sometimes may be doses are well below the Faderal occu-
briefly the five major issues highlighted no greater than that due to radlum-228 pational guldes for radiation workers

in the preamble to the proposed radio-
nuclides regulations, and lsts in sum-
mary form the changes made in the pro-
posed regulations. -

‘The preamble of the proposed regula-
tions lsted five lssues on which com-
ment was particularly requested:

1. The number and location of the
publlc water rystems impacted by the
proposed maximum contaminant levels
1>r radionuclides,

2. 'Ths number and location of water

supplles requiring radium dnalysls at tivitles as high as 4 pCl/l, However, as

the proposed 2 pCliAlter gross-alpha-
particle-activity screening level, .

- 8. The estimated preliminary assess-
mentz of the costs and technology for
radium removal, —

4. The valldity and appropriateness of
an aggregate dose method for setting
maximum contaminant levels,

5. The acceplability of a maximum
contaminant level for radtum of 5§ pCi/
Liter as oppossd to a higher or lower level.

Pudlc Weler Systems Impacted: Lit-
tle significant information was provided
with respect t0 the number of commu-
nity water systems that may exceed the

]

alone,

EPA agrees-that In many cases ade-
quate protectlon can be obtained with
& screening level higher than 2 pCi/liter
provided that the precision-of-the meas-
urement Is great enough to insure that
the gross alpha activity is unlikely to

_of 5000 mrem/yr. Appropriate Federal--
Radiation Guidance will be provided if
future ztudies indicate the problem of
occupational exposure to treatment plant

. personnel iz serious.

One commentor questisned the effi-
clency of radlum removal by lon ex-

exceed 5 pCl/1. The regulations have been - change used In the cost analysis in Ap-

amended accordingly. The etfect of this
change is that & screening test, in lleu

of radlum analysis, 15 permitted for most

systems having gross alpha psrticle ac-

noted in the Btatement of Basis and Pus-
pose for the proposed radionuclide reg-
ulations, care should be taken In evalu-
ating the results of the screenlng test
because the alpha particle activity screen
does not measure radium-238, a beta
emitter, For this reason, EPA reccm-
mends that, in localitles where radium-
228 may be present in significant quan-
titles, the State establish a screening
level no greater than 2 pCl/liter.

moval! One comment on radlum removal
costs stated that the EPA cost estl-
mates may be
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* pendix V of the Statement of Baxls and

“ Purpose. That analysis shows that treat-
ment cnst 1s relatively independent of
radium removal efficlency as long as re-
moval exceeds 80 percent. Operating
data from currently used municipal wa-
ter treatment syptems indicate that av-
erage radium removal eficlency through-
out the exchange cycle ranges from 93
to 97 percent.

Agpregate Dose Level: As noted in the
preamble to the proposed radionuclides
regulations, 40 FR 34325, EPA considered
but rejected the use of an aggregate dose

. level in establishing maximum contami-
nant levels. This approech would con-

Costs and Technology for Radium Red: sider both the risk to individunls and the

total ‘risk to the popilation served, so
that the maximum cortaminant level

too high because new would be inversely related, within' lim-
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its, fo the slze of the exposed populaticn
group. Comments on the coocept of »g-
gregete dose levels orerwhelmingly en-
dorsed EPA's decizion not to wse that
gpproach in the development of maxi-
murm levels undeyr the Safe Drinking Wa-
ter Act.

Xaximum Contaminan? Level for Ra-
dium: ‘A number of SBtates submliited
comments on EPA's proposal to establish
the maximum contaminant level for ra-
dium at 5 pCl/iter. One State suggested
that & Umit of 10 pCI/Hter be established
for small publlc water systems, This sug-
gestion has not been accepted by XPA be-
csause the legislative hlstory of the Bafe
Drinking Water Act Indicates that, to

* the extent possible, nll persons served by

public water systems should be protected
by the same maximum contaminant lev-
els. A number of other States expressed
concurrence in the 5 pCt/1tter limit.

. Omne comrmentor cited the resultsof o
UB. Public Health Bervice study that in-
dicated that persons in commumities with
water having a concentration of 4.7 pCl/
liter bad a-higher moriallty incldence
due to bone sarcoma than persons In
communities with water having less than
1 pCi/liter., The commentor conteaded
that the USPHE 'study d!d not show 8
significant differencein .ancer risk at
8 95 percent confidence level, and that In
‘any event the number of excess cancers
was significdntly less than would be pre-
dlcted on the basis of the NAS-BEIR
Report.

EPA notes'that the confidence Jevel of
the USPHS study was 9% percent which
i< not significantly different from a 95
npercent criterion considering the overall
precision of the USPHE study. Mortallty
estimates on which the 8 pCi/lter lmit
was based included all cancers, not just
bons sarcoms. MoTeover, the EPA esti-
mates are for lifetime exposures, whereas
most of the participants in the UBPHS
study were exposed for a substantially
shorter period of time. Moreover, the In-
cldence of cancer observed In the UEPES
study is somewhat grea‘er than would be
predicted by -th€ lnear dose response
model used by EPA, not Jess as suggested
by the commentor. Given these facts it
13 EPA's view that the USPHS study sup-
porta itz use of risk estimates frora in-
gested radium az a valld measure uf the
impact of various control:levels. EPA
will, however, study new cancer incidence
data ns they become avallable to deter-
mine whether tha § pCi/liter Jevel pro-
vides appropriate prolection. .

Changes Made in the Proposed Regu-
lations:

In response to commnents recelved on
the proposed regulations, a number of
changes bave been made. The comments
and changes are disctussed in some detall
in Appendiy A. The following list sum-
marizes changes which have been made:

1. Sectian 1412 has been revised to
sitipiify the definkions of “grves alpha

activity™ and “gross beta parif-

particle. .
dle activity.” As proposedt these defint-

Hong vere confuring because they songht
to maks distinctions whiclt wers more
u'gpeztrnt forthin §§ 143.18 and 141.16.
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2. Section 141.15 bas been changed ta
meXs clear that the maximum contami-
pant level for grose eipha perticie sctiv-,
1Y does not spply t-o msotopes of nnmum
and radon.

3. Section 141.1¢ bhas becn rednned
for clarity and provisions relating to the
mesns of determining compilance have
been moved to § 141.26. It should be noted
that the average .anmual concentration
of strontium-$0 ylelding 4 mrem per year
to bone marrow is 8 pCl/1 not 2 pCi/1 as
was stated In the Propossd Regulations,

- Accordingly, Table A in BecHon 141.16

has been corrected and” the detection
Imit for strontium-5¢ listed i Tahle B,
§ 141.25 haz been changed to 3pCl/1.

4. Sectlon 141.25 has been revised to
include newer analytical methods and to
delete some obsolescent methods., The
definition of detection Lmit has becn
changed to iIndicate clensly.that It applies
only to uncertalnty In the precision of
the messurement due to countingerrors.
Also, & new detection limit of 4 pCi/liter
has been established for gross beta per-
ticle activity so that grosx bets analysls
may be substitiited tor strontium-39 and
cesjum-134 analyses in some casex. It
should be poted.that noder §141.27 the
Btate, with the cooaurrence of the Ad-
ministrator; may authocize the nse of al-
ternative tnnlyuc‘l methods haring the
same precision and accxracy as those
Ibted in 1§ 141.26 and 14136,

5. Bection 141,28 has been redrzited for
clarity and the alphs perticle activity
screening Jevel has been redefined to pro-
vide a higher groas alpha screening Umit
&s long as the precision of measurement
insures that the gross alpha activity iz
unlixely to exceed 5 pCl/1. Also, the re-
quirement for quarterly sampling has
been revised to permit a yearly sample
where & one-year record based on quar-
terly sampiing has fodicated the average
annual gross alpha particle activity and
radiitn-2268 actirity to be less than bhalf
the applicable maximum contaminant
level. The period allowed for initial moni-
toring haz been extendced to three years
rather than two years after the effective
date of these regulations. Also, rather
than require that subsequent monttodnt
be every three years -for ground water
and every flve years for surface water,~
monltoring for both ground water and
surface water will be required every foar
Jears.

B. Bectionr 141.28 has been amended to
provide that, when ordered by the Btate,
a community water system will be re-
qulired to variticipate in a watershed
monltoring picrraun for man-made ra-
dloactivity. EPA recommends that
States require such programs in each
principal watershed under thelr jurisdic-
tion. In addition, the proviion allowing
the use of discharge data {rom nuclesr
facilities in lieu of special monRoring for
man-made radioactivity has been
amended to allow only the use of en-
vironmental strvelllance daty takea in
conjunction with the .Blate. Also in
§ 141.26 & screening level for gross beta
particle activity has been established to
reduce the cost of monitoring water sys-
tana affected by nmuclesr !adl}pu. .
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If any screeningy levels for groes beta
particle activity are exceeded, identifica~
tion of specific Tedionoelides s manda-
tory prior to public noti_lcation and int-
tiation of sny enforcement action. In sd-
dition to the gross beta particle activity
messurcment, it may be nocessary, as new
energy technologies become available in
the future, ta monitor for specific man-
msde contaminants other than those cur-
rently identifiéd. The Act provides ibat
these regu:latlons may be ammdcd {rom
timea to time. Y . . '

Errrcoove Deer 7T L

Section *1412(a) {3) of the Act pro-'
vides that “The interim primary regu-
1ntions first promulgnted * * # shall take
effect elghteen months after the dats of
their promulgation” The nterim pek- -
mary regulstions first ted were
those for mdcrobiotogical, chemical and
physical contamimants. They were pro-
mulgated on December 24, 1975, and will
become efective Juns 24, 1977, Zicsuse
ithdu!nbleﬂn.tuﬂottbobadcin—
terim primary drinking water regulations
take effect on the same date, and In view
of the long lead time provided to public
water systems for compliance with t.bese
radicductide regulations, the radio- '
nuclide regulations also will become e.f-
fective on June 24, 1877, .

Iv is hereby certified that the eco-
nomic and infiatfonary tmpects of these
regulations have béen carefuly evalu-
ated in accordance with Xxecutive Or- .
der 11821, and it has been determined
that an .Inflation Impeact Stateroent s
not required. (The estimstied ten mil-
on dollar anmual coct is Jess than the
one-hundred million .dollar anmmal cost
cut-off established ag the minimum for
which an Inflation Impact Statement =
required.)

For tha reasona given sbove, Part 141,
Chapter 40 of the Codé o Federal Reg-
ulations is hereby amended sa follows:

RUssxrr Trare,
Adminisirator.

Juxx 28, 1974 [ S

1. By revising § 141.2 to Include the
2(ol)lowmg new paragraphs () through
(2 ) 3

- 141.2 Deﬁ.n.luon&. -

(.1) “Dose equ!vﬂent" means the prod-
uct of the absorbed dose from lonising
radiation and such factors as account for
differences in biological effectiveness due
to the type of radiation and its distrlbu-
tion in the body as specified by the In-
termational Commlission on Endlological
Units and Mezsurements (ICRU).

(k) “Rem” means the unit of dose
eqtvalent from lonixing radiation (o the
total body or any internal organ oc or-
gan system.~ A “millirem (mrem)" is
171000 of & Tem. 3

Q) “Picocurle (pCt) " mea.nsthat quan-
tity of Tadiocactive producing
222" nuclear trancformations per mln-l
ute.

m) "Grou a.!pha. mrﬁde activity™
means the total radioactirily dune ta

?

.
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alpha particle emiasion aa inferred from
measurements on & dry sample.

{n) “Man-made bets particle and pho-
ton emitters” means all radionuclides
emitting beta particles and/or photont
lsted In Maximum Permissible Body
Burdens and Maximum Permissible Con-
centrotion of Radionuclides in Alr or
Whater for Occupational ure,” NBS
Handbook 09, except the daughter prod-
ucts ‘of thorium-232, uranium-235 and
uranium-238. R

{0) “Gross beta particle arctivify”
means the toial radioactivity due to beta
particle emission as Inferred {rom meas-
urements on & dry sample, .

2. By odding §§ 141,15, 141.16, 141.25
and 141.28 as follows:

£141.15 Maximum contaminant levels
for radium-226, radinm-228, and

grosa alpha particle radicactivity in
community water systems.

The following ere the maximum con-
taminant levels for radlum-226, radium-
228, and gross =ipha- particle " radio-
activity:

(a) Comblined radlum-228 and radl-
um-228—5 pCi/l.. -

(b) Gross alpha particle actlvity Un-
cluding rodjum-226 but excluding radon
and uranium)-—15 pCi/1.

§141.16 Maximaom contaminant levels
for beta particle and photon radio-
activity {rom ma e radionu-
clides in community water systems.

{a) The aversge annual concentration
of beta particle and photon radioactivity
from man-made radionuclides in drink-
ing water shall not produce an annual
dose equivalent to the total body or any
internal organ greater than 4 millirem/
year.

(b) Except for the radicnuclides Nsted
in Trble A, the concentration of man-
made radfonuclides causing 4 mirem total
body or organ dose equivalents shall be
calculated on the basis of & 2 lier per
day drinking water Intake using the 168
hour data lsted In “Maxtmum Permis-
sible Body Burdens end Maximum Per-
missible Concentration of Radionuclides
in Alr or Water for Occupational Ex-
posure,” NBS Handbook 69 as amended
August 1963, U.8. Department of Com-~
merce.'If two or more radionuclides are
present, the sum of their annual dose
equivalent to the total body or to any
organ shall not exceed 4 millirem/year.

Tamzs A—Avorage annual concentrotions
casumed fo produce a tofal body or organ
dose of 4 mrem/yr

Radlonuellde Critleal organ pth
. per fiter
THlam. . oveeanaees Tolal body.aeceaeas
sm:t?m—vo ....... BZne mogr’aw....... 20.002
§ 141.25 Analytical Methods for Radio-
activity. )

(a) The methods specified in Interim
Radiochemical Methodolopy for Drink-
ing Water, Euvironmentd]l Monitoring
and Suppart Laboratory, EPA-600/4-75-
008, USEPA, Cincinnell, Ohlo 45268, or
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those listed below,"are to be used to de-
termine compliance with 1§ 141.15 and
141,16 (radioactivity) except in coses
where alternative methods have been ap-
proved in accordance with § 14127,

(1) Gross Alpha and Beta—Method
302 “Groas Alpha and Beta Radloactlvily
In Waoter” Standard Methods for the Ex-
amination of Water and Wastewater,
13th Edition, American Public Health
Assoclation, New York; N.Y,,-1971,

(2) Total Radium—Method 304 “Ra-
dium in Water by Precipitation” Ibld.

(3) Radlumr~228—~Msthod 305 "Radl--

um-226 by Radon in-Water” Ihid. : -~

(4) Strontium-89,80 ~ Method ~303
“Total Strontium and Strontiem-80 in
Water" Ibld.» o a. T - 0t et

(5) Tritium—Method 308 " Tritlum in
Water” Ibid., . RIS,

(8) Ceslum-~134 — ABTM - D-2459
*Gamma Spectrometry in Water,” 1§76
Annual Book of ASTM Standards, Water:
and Atmospheric Analpsis, -Part 31,
American Boclety for Testing and Mate-
rials; Philadelphir, PA, (1675).

(1) Ursnlum—ASTM D-2807 “Micro-
quantities of « Uranlumi in. Water by
Fluorometry,” Ibid. -, L -

* (b) When the identification sand meas-
urement of radionuclides . other than
those Listed In paraiTaph (s) is required,
the following references 2 -t to he used,
except In  csses where allernatve
methods have been approved~ln accord-
ance with § 141.327.

(1) Procedures for Radiochemicad
Analyis of Nuclear Reactor Aqueous So-
lutions, H. L. Krieger and 8. Gold, EPA~
R4-73-014. UBEPA, Cincinnati, Ohlo,
May 1873. .

€2) HASL Procedure Manual, Edited
by John H. Harley. HASL 300, ERDA
Health snd Safety Laboralory, New
York, N.Y., 1873,

(¢) For the purpcee of monitoring
radioactivity concantrations in drinking
water, the required sensitivity of the
radioapnalysis ia defined {n terms of 2 de-
tection Umit. The detection limit shall
be that concentration which can be
counted with a preclsfon of plus or minus
100 percent at the 95 percent confidence
level (1.968c where ¢ is the standard de-
viation of the pel counting rate-of the
sanple). . ’ :

(1) To determine compliance with
§ 141,15 (a) the detection Uimit shall not
exceed 1 pCi/l. To determine compllance
with § 141.15(b) the detection limit ehall
not exceed 3 pCiA. ° -

{3) To determine compliance with
§ 141,18 the detection limits shall not ex-
ceed the concentrations listed In Table B,

TADLE B.—DXTICTION LIMITS FOR MAN-MADE
Brra PARTICLE AND PHOTON EMITTERS

Fadionuclide Detection Hmit

3 11311 ¢, » RN 1,000 pCisl

Strontium-89 ..eeeae 10 pCi/1.

Stroatium-80 aeeeaea 2 pCiN,

Iodine«1381 cececacean 1 pCi/l.

Ceslim=134, cvevuna.. 10 pCi/1.

QGross betdovecencaaea 4 pCi/1.

Other radlonuclldea.. 3{g of the appllcadle
imit.

(d) To Jjudgs compliance with the
maximum contaminant levels lzted in
sections 141.15 and 14116, averages of

-~

data shall bo used and shall be
rounded 4o the same number of signif-
feant flgures a8 the meximum contam-
inant level for the substance In question.

§141.26 Monitoring Fregruency fof Ra-
dioactivity in Commanity Water Sys-
tems. .

*{a) Monltoring requirements for gr
alpha particle cciivity, radium-228 sand
radium-228,

(1) Inita)sampling to determine com~
pllance with § 141,15 shall begin within
two years of the effective date-of these

“regulations and the analysis shsll be
completed within thres years of the eflec-
“tive date of these regulations. Compl-
ance shall be based on the analysls of
sn~ennual composite of four consecutlye
quarterly samples or the average of the
analyses of four samples obtalned at
quarterly intervals, ° .

(1) A gross alpha particle activity
measurement may be substituted for the
required radfum-226 and radlum-228
analysls- Provided, That the measured
gross alpha particle activity does not ex-
ceed 5 pCisl at a confidence level of 95
percent (1.65¢ where ¢ s the standard
deviation of the net counting rate of-the
sample), In localities where radium-238
msay be present in'drinking water, it is
recommended that "the State require
radium-226 and/or radium-228 annlyses
when the gross alpha particle activity ex-
ceeds 2 pCi/l. .

() When the gross alpha particle
actvity exceeds 5 pCi/l, the same ar an
equivalent sample shall be analyzed for
radium-226. If the concentration of
radium-226 exceeds 3 pCi/1 the same or
an equivalent sample shall be analyzed
for radium-238:. ' ° - o

(2) For the Inltial analysis required by
paragraph (a) (1), data acquired within
one year prior to the effective date of this
part may be substituted at the discretion
of the State.

(3) -Buppliers of water shall monitor at
least once every four years following the
procedure required by paragraph (&) (1).
At the discrefion of the Btate, when an

-annual record taken in conformance with
paragrapli (a7(1) has established that
the average annual concentration is less
than hsalf the maximum contaminant
levels established by § 141.15, analysis of
s single sample may be substituted for
the quarterly szampling procedure re-
quired by paragraph (a) (1),

(1) More frequent monitoring shall be
conducted when ordered by the State in
the vicinity of mining or other operations
which may contribute alpha particle
radioactivity to elther surface or ground
water sources of water,

(11)* A supplier of water shall monitor
in conformance with paragraph (a)(1)
within one year of the introduction of a
new water source for a community water
system. More frequent ‘montioring shall
ba conducted when ‘ordered by the Btats
in the event of possible contamination ar
when changea In the distribution system
or treatment processing occur which may
increase the concentration of radio-
sctivity In inished water. ..

(ill) A community water system using
two or more sources having different con-
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centrations of radioactivity shall moritor
source water, in addition to water {rom
a free-flowing tpp, when ordered by the
State.

(lv) Monltoring for compliance with
* 141.15 after the initial period need not
tnclude radium-228 except when required
hv the State, Provided, That the average
annunl concentration of radium-228 hos
been oassayed nt least once using the
quearterly sampling procedure required by
paragraph (a) (1),

(v) Suppllers of water shall conduct
annual monitoring of any community
water system in which the radium-226
concentration exceeds 3 pCl/1, when or-
dered by the State,

(4) If the average annual maximum
contaminant Jevel for gross alpha parti-
cle activity or total radlum as set forth
in § 141.15 Is exceeded, the supplier of o
community water system shell give no-
tice to the State pursuant to § 141.31 and
notiy the publlc as required by § 141 32.
Monitoring at quarterly intervals shall
be continued until the annual average
cencentration no longer exceeds the
maximum contaminant level or until a
monitoring schedule as & condition to a
variance, exemption or enforcement ac-
tion shall become efective.

(b) Monitoring req irements for man-
made radioactlvity i, community water
systems,

(1) Within two years of the effective
date of this part, systems using surface
water sources and serving more than
100,000 persons and such other com-
munity water systems as are designated
by the State shall be monitored for com-
pliance with §141.16 by analysis of a
composite of four consecutive quarterly
samples or analysis of four quarterly
samples. Compliance with § 141.16 may
be assumed without further analysis if
the average annual concentration of
gross beta particle activity is less than
50 pCli/1 and {f the average annusl con-
centrations of tritilum and strontium-30
are less than those listed in Table A, Pro-
vided, That U both radionuclides are
present the sum of thélr annual dose
equlvalents to bone marrow shall not ex-
ceed 4 milllrem/year. .

() If the gross beta particle nctivity
exceeds 50 pCi/1, an analysls of the sam-
ple must be p.-formed to identify the
major radioactive constituents present
and the appropriate organ and total body
doses shall be calculated to determine
compliance with § 141.18.

(11) Suppliers of water shall conduct
additional monitoring, as ordered by the
State, to determine the concentratlon of
man-made radioactivity in principal wa-
tersheds deslgnated by the State.

(it At the discretion of the State,
suppllers of water utllizing only ground
waters may be required to monitor for
man-made radloactivity.

(2) For the init!al analysis required
by paragraph (b){1) data acquired
within one year prior to the effective date
of this part may be substituted at the
discretion of the State.

(3) After the Initial analysls required
by paragraph (b) (1) suppliers of water
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shall monitor at least every four years
following the procedure given In para-
graph (b) (1),

(4) Within two years of the eflective
dote of these regulations the suppller
of any community wuter system deslg-
nated by the State as utllizing waters
contaminated by cfuents from nuclear
facilitles shall initlate quarterly monl-
toring for gross beta particle and lodine-
131 radlioactlvity and annual monlitoring

“for strontium-90 and tritium,

(1 Quarterly monlitoring for gross beta
particle activity shall be based on the
analysis of monthly samples or the ana-
lysls of a composite of three monthly
samples. The former s recommended.
If the gross beta particle’ activity in a
sample exceeds 15 pCi/i, the same or an
equivelent sample shall be analyzed for
strontium-89 and cesium-134. If the gross
Leta particle activity exceeds 50 pCi/l,
an analysis of the sample must be per-
formed to ldentUy the major radioactive
constituents present and the appropriate
organ and total body doses shall be cal-
culated to determine compliance with
§ 141.16.

(1) Por lodine-131, & composite "of
five consecutive dally samples shall be
analyzed once edch quarter, As ordered
by the State, more fr:quent monitoring
shall be conducted v hen fodlie-131 s
ident{fled in the finished water,

ailiy Annual monitoring for stron-
tium-90 and tritium shall be conducted
by means of the analysls of a compuwsite
of four consecutive quarterly samples or
ansalysls of four quarterly samples. The
latter procedure Is recommended.

(lv) The State moy allow the substi-
tution of enyironmental survelllance
data taken in conjunction with a nuclear
facllity for dircct monitoring of man-
made radioactivity by the supplier of
wuter where the State determines such
data Is applicable to & particular com-
munity water system.

(5) If the average snnual maximum
contaminant level for man-made radio-
activity set forth in § 141.16 Is exceeded,
the operator of a community water sys-
tem shall give notice to the State pur-
suant to § 141.31 and to the public as re-
quired by § 14132, Monlitoring at
monthly intervals shall be continued un-
til the concentration no longer exceeds
the maximum contaminant level or until
a monitoring schedule as a condltion to
s varlance, exemption or enforcement
action shall become effective,

APPENDIX A

RESPONSE TO PUBLIC COMMENTS

Proposed Natlonal Interlm Primary Drink-
ing Water Regulations for radionucllides, 40
FR 384324, were published for comment on
August 14, 1075, Written comments on the
proposed regulations were received, and a
public hearing on the proposal was held In
Washington on BSeptember 10, 1975, As a
result of reviow of the written commenta
and of testimony at the public hearing, as
well a3 further conslderation of the avall-
able data by EPA, a number of changss have
been made In the proposed regulations, The
principal changes are summarized (n the
Preamble to the final regulations, The pur-
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peae of this Appendix la to Alscuss the com-
ments recelved on varlous aspects of the
proposed regulations, and to explain EPA"
response to those comments,

Part I of the Appendlx deals with come-
ments on specific provisions of tho proposed
regulationa, In numerical order, Part II con-
cerns more general commenta recelved by
EPA, Responascs to the five specific issues on
which comments were sollcited In the Au-
gust 14 proposal are reviewed and discussed
in the preamble to the promulgated regula-
tions. Part III is the Agency's pollcy State-
ment of March 3, 1975, on the Relatlonshlp
between radiation dose and effect,

PART I

Comments on Spceific Provisions of the
Proposed Regulalions § 1412—Definitions
A number of commentors stated that the
deflnitions given in {1412 for gross beta
particle and gross alpha particle activity
were confuslng because they excluded cer-
~ taln radlonuclides. These deflinltions have
been redrafted to omit the excluslons, which
are more properly dealt with In the baslc
regulations,

§ 141,15—MATIMUM CONTAMINANT LEVILS OF
RADIUM-228, RADIUM-228, AND CROSS ALPHA
PARTICLEL RADIOACTIVITY

Severnl commenta suggested that the
maximum contaminant level for grosa alpha
particle actlelty should atate clearly that
this limit does not apply.to f{sotopes of
uranlum and radon. This was the intention
of the proposed regulations, and [ 141.15 has
been redrafted accordingly, Some commans-
tors requested clarification of the Impact of
the exclusion of uranium and radon on
monitoring procedures and compliance. It
is true that the sample-preparation tech-
niques specified in {14135 preclude the
measurement of the gaseous radlonuclides
radon-220 and radon-222, Thelr daughter
products, however, will be retained in the
sample as Intended by these regulations, As
noted In the Statement of Basls and Pur-
pose, one of, the maln intentions of the
maximum contaminant level for gross alpha
particle activity ls to limlt ¢the concentra-
tlon of long half-life radium daughters, In
cases where gross alpha particle activity ex-
ceeds 15 pCl per liter, analysis of the water
for 1ts uranlum content by chemlical or other
means will be needed to determine compli-
ance, Except in ground water {mpacted by
uranium-bearing ores, such analyses will
rarely be necessary,

Two commentors mentloned that no ra-
tlonale for the gross alpha particle maxl.
mum contaminant limit of 15 pCl/1 was
given in the preamble to the proposed reg-
ulatlons, The ratlonale for this l{mit 1s, how-
ever, discussed {n the Statement of Basls and
Purpose, It {s based an a conslderation of the
radictoxicity of other alpha particle emitiing
contaminants relative to radium. The 1§
pCl/1 groes alpha partlcle llmit, which In.
cludes radium-2328 (but not uranium or
radon), i3 based on the conservatlve assump-
tion that if the radlum concentratlon is §
pCi/1 and the balance of the alpha particle
activity 1s due to the next most radlotoxic
elpha particle emlitting chain starting with
10ad-210, tho doee to bone will not be unduly
increassd. Though less preciss than setting
maximum contaminant levels for Ieed-210
specifically, the establishment of a limit on
gross alpha particle actlvity ls more In keep-
tng with the current capabliity of Btate
1aboratocies while providing significant pub.
11 health protectlon. Resasons for omltting
uranium and radon from the Umlit for gross
alpha particle ectirity are given In the State!

ment of Basis and Purpose.
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B141.186—NAXINUM CONTAMINANT LEVEILS OF
DITA PARTICLE AND PIIOTON RADIOACTIVITY
FROM MAN-MADE RADIONUCLIOILS

Several commentors had difculity Intcr-
preting this section. It has becn redrafted
nnd that portlon of the proposed raximum
contamlinant level for man-made radionctive
Ity deallng with compliance has been moved
1o § 141 20 for purposes of clarity.

One commentor questioned the besls of
the selectlon of the proposed 4 miliirem an-
nunl Iimit. As stated in the przamble to the
proposced regulations, the four milllrem per
year lmit for man-mecde radloactivity was
chosen on the basis of avolding undesiradbic
future contamination of publlc water sup-
plies ns a result of controllable human ac-
tivitles, Current levels of radloactlvity In
publle water systems are below the proposed
limit. Appropriate data on this point 15 pro-
tv1ded In the Btatement of Basls and Purpose.

Heference was made by one commentor to
the Nuclear Pegulatory Commisslon deslgn
criteria for light water reactors which limits
the thyrold dose from a single nuclear re-
actor due to the liquid pathway to ten mll-
lirem per year. The commentor suggested
that thly number s in confilct with the
proposed maximum contaminant level for
man-mads radloactivity, However, because
the two levels are computed on different
bases, {odine-131 concentrations meeting
NRC design criterfa would also meet maxi-
mum contaminant limits, Therefore, there
is no conflict between these regulations and
KRC design criteria. It should bs noted,
F-wever, thot the NRC 11 Its a~e design cri-
teria, not operational limits, and apply to
only a single nuclear reactor. The EPA max-
imum contaminant limits have &8 completely
different application. They apply to the fin-
ished waters gerved by a community water
system which may use source waters cone
taminated by several reactors or other nu-
clear faclifties.

Another commentor stated that the stron-
Uum-00 maximum contaminant Jevel would
produce a2 bcne cancer dose of 4 millirem
per year only eafter several decades of In-
take That is correct—all of the maximum
contaminant levels are based on an assumed
fetime ingestion at the concentratlion
Hmlts.

A few commentors stated that because In
pome localltles the dose from strontium-90
in milk exceeds 4 mrem per year, the maxi-
mum contaminant level for strontium-90 in
drinking water should be eliminated or made
greater. The Administrator does not sgreo
that the radicactive contamination of milk
and milk products, which may occur In some
locallties, 18 = proper basis foT relaxing max-
imum contaminant levels for drinking wa-
ter. The maximum contaminant level! for
strontium-00 is not exceeded {n community
water aystems at present nor is It lkely to
bs exceeded in the foreseeable future, To
permit unnecessary contamination of public
water systems because of other cnviron-
mental pathways impacting on man would
be inappropriate,

A few commentors suggested that 2 1iters
per day waa not an appropriate ingestion
rate assumption for drinking water, The
Administrator notes that a 2 liter per day
intake {s assumed for establishing maximum
contaminant levels for all contaminants, not
Just radionctivity, and that th's question
has been discussed at length {n the preamble
and Appendix A to the National Intoerim
Primary Drinking Water Regulations, 40 FR
89578,

A few commentors asked why potassium-
40 was not conaldered as pert of the maxi-
mum contaminant level for beta particle
radioactivity. The amount of potasslum in
the body 1s controlled homostatically and s
not proportional to water intake Jevels.
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Without ths exception for potassium-43,
some communitles migut be reguired to
perform more analytical exarination than
necessary If waters excztded the gross beta
activity screening lzvel, If the Increased bota
activity 13 dua to potassium.40, there 13 no
increas2d risk to users of the publle water
sy<tems and therefore such tests are unneces-
BATY. \

§ 141,25 —ANALYTICAL METHODS FOR
RADIOACTIVITY

Scveral commentors noted that the Pro-
posed Regulations on analytical methods did
not allow for the subatitution of equivalent
alternative techniques. EPA agrees that this
is an Important conalderation and § 141.27
hns been added to the regulations to allow
substitution of equlvalent analytical meth.
ods with the approval of the State and the
Administrator. Two commentors belleved
that no analytlcal methods showld be speci-
fed as part of the regulations, 40 FR 34324,
The Adminlstrator bellevea, however, that
defined analytical methods muat be a part
of the regulations so that compliance proce-
dures are unlform and subject to verifica-
tion.

Many commentors belleved that alterna-
tive analytical methods were prefersble to
those llsted In the proposed regulationa and
several made specific suggestions. EPA recog-
nizes that some of the proposed analytical
methods were obsolescent and for this rea-
son & new handbook, Interim Radiochemical
Methodology for Drinking Water, bas been
prepared by the Agency. 14125 has been
revised to Include thess ne ¢+ metasds and to
delete some of the analy ica! methods pro-
posed earlisr, Eowever, some Standard Methe-
ods have been retained because ttey are
equivalent to the newer procedures and are
curreutly belog used by State laboratories.

Several commenta concorned the need for
laboratory certification and quality sasur-
ance, EPA will seck ¢o certify at least one
State laboratory In each State. The State may
In turn certlly edditianal laboratories. Pur-
suant to §141.28, only monitoring results
Irom laboratories approved or certified by-
the entity with primary enforcement respon-
£1bility wiil be acceptable.

Beveral commenta were recelved concern-
ing application of the dened detection lim-
its Tho detection lmit requiraments have
been changed to Indicato clearly that the
somit spplies only to uncertalnty In the pre-
clsion of the measurement due to counting
errors Other sources of Imprecisicn snd the
overall accuracy of the determination sre
Dot & part of the detection limits given in
this srction but rather thelr control is-to
be implemented by means of the quality sg-
surence program mentioned previously.

A few cominentors bellsved that the pro-
posed detection lirmit for gross rlpha particle
activity wos too low, Because systems using
very bard water may be unable to detect
alphn particle activity at the 1 pCY1 con-
centration, the detection 1imit for compli«
ance with the gross mlpha particle activity
limlit, [141.15(b) hss been increased to 8
PCl/1. This higher detectlon UmSt is not
scceptable for groes alpha particls messure-
ments subatituted for radium analysis under
§141.36(a) (1) (1). If water hardness pre-
cludes use of this screening test, a radium
analrsis must be made to demonstrate com-
Pliatice with § 141,16(1) of these regulations,

Most commentors belleved the detectlon
Iimits for man-made radicactivity were low
but practicable In laboratories where modern
testing facllities sre avallabte,

§ 141.26—MoNTTORDNG RIQUIRIMINTS YOR
ALFIIA PARTICLE AND RADIUM 4CTIVITY

The major comments on §141.36{a) wero
that the requirements were not clearly writ-
ten and that the sipha particle mctivity

screening lest for a mandatory radiur-2326
measurement was tco low thus necessl-iting
unnecessary ¢ without increasing pre-
tection to the publie health, Paragraph (a)
has been rodrafted to clarlfy the intent »f
thess regulations; and, aa discussed in the
preamble to these regulatlons, the gross
alpha particle screening level has been In-
creased,

8ome commentlors objected to the requlre-
ment that quartely monltoring , be con-
ticued when maximum conteminant levels
are excecded and others asked why quarterly
sampling 1a needed. The resson why quar-
terly monltoring may provide additlional
public health protsction whers maximum
contaminant levels are exceeded is discussed
in the Statement of Basis end Purpose. The
Agency agrees that quarterly simpling may
be unnecessary {n some cases and has
amended, the regulations to allow a single
Yyearly sample wunere s one year historical
record based on quarterly sampling shows
the average annual gross alpha perticle
actlvity and the radium-226 activity to be
less than one-half the applicable maximum
contaminant levels,

Comments were dlvided on sampling fre-
quency. Citlzen groups teaded to waut more
frequent mon!toring and the Btates ieas fre-
quent monitoring. Of particular publlc ine
terest was the possible contaminstion of
ground and surface water by mining optra«
tions. The revised regulations encoursge the
State to require more frequent monitoring
for natural radloactivity in situstions where
mining o~ other operations may irapact on
water quallty, ~3en new sources of supply
water are utilized or when water treatment
processing s changed by.the supplier of a
community water system.

Several- commentors requested an exten-
slon of the Initlal two-year period proposed
for mandatory compliance, EPA 1s ayvrore that
these regulations call for a more expanded
monitoring efort than s presently belng
carried out by moet States. The regulat'zne
bave been revised to require thaz Initisl
monitoring begin within two years and that
aralyzls bo completed within three years of
the efectlve data. In addition, ths Agsncy
has reconsidered, as xuggested by several com-
mentors, the proposed requirement that
ground water be monitored every three years
and surface water every five years and be-
lieves monitoring every four years for each
is sppropriate, The regulation has been po
amended. .

£, few Btates requested that the Initlal
monitering of any community water system
Ior radloactivity be at the discrotion of the
State arnd that the frequency of monitoring
bo dotermined by each Statc on & case by
ca5s basls. This {s esventially the systermn now
used. Congress has .manda improved con-
trol of drinking water quality, and these
regulations scek to carry out that mandate,

Two commentors objected to the Agency‘a
use of & gross alpba screening test to deter-
mine the need for radium-226 mensuremsants
because such a test 11 not sppllcable to
radium-228, a beta emitter. Eince radium-
226 and radlum:228 are not part of the same
decay serles, one of the commesantors belleved
an evaluation which measures only gross
alpha particle activity was {nappropriate. It
ia true that radium-228 and radium-226 are
in different decay eeries. However, the avall-
able monitoring data indicate that thers is
no record of radium-238 occurring in com-
munity water systems unlosa it iz accom-
panled by radium-2368. As pointed out in
the Statemsnt of Basls and Purpose, the
radium-22¢8 concentration in puhllc water
supply systema s almost always grestisr than
the radium-238 ooncentration. Therefore, a
acTeening test bassd an groas alphs particle

activity iz valuable for determining when fur-
ther testing for specific radionuclides 4
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necesdary. However, Btates aro encouraged to
requdre spenific annlyses for both radium-228
and raditum-%228 where radlum-223 may be
present,

Several commentors ralsed guestlons con-
cerning the points at which samples ate to
be taken and the procedure to be followed
where multiple, or alternate, sources sre
utllized, As indicated in both the Statement
of Basls and Purpose, and § 141.2(c) of the
Interim Primary Drinking Water Regulations,
sampling 1s to be done at the “free-flowing
outlet of the ultlmate user,” Whers multiple,
sources are employed, the samples should
represent an unblased estimats of the maxi-
mum concentration of radionuclides ingested
by persons scrved by the systam.

The Admlinlstrator recognizes that In some
communities several wells are vied at differ-
ent perfods Lhroughout the year to supply
drinking water and that because of different
concentrations of radloactivity in these wells
the concentration in finlshed water may fluc-
tuate considerably, It is recommended thsat
{n such cases the States requirs augmented
sampling programs which Include monitor-
ing of source waters. In the revised regula-
tions the State has been given authoity to
orcder such monitoring.

$ 141.26{b) —MONITORING REIQUIREMENTS FOR
MAN-IADE RADIOACTIVITY

- There were twa types of objection to the
proposal that mandatory monlitoring for
man-made radloactivity be conliped to sys-
tems serving more than 10°,000 persons snd
systems Impacted by nuclear facllities. Some
commentors felt that all systems, including
those utilizing ground water, should be mon-
ftored Others belleved that monitoring only
systeins serving large communities would not
adequately refiect the situation In thelr
States

EPA believes that because of cost and the
size and number of laboratories available
now to do the radlochemical analysis re-
quired for man-made ragioactivity, monftor-
ing efforts are better directed at those sys-
tema which are most llkely to be contami-
nated by man-made radloactivity. However,
the State should require monltoring for
man-made radioactivity In each principal
watershed under 1ts jurlsdiction as necessary
to determine the extent of rcdioactivity In
susface waters The regulations have been 80
amended.

Commentors  representing  consumers,
States. and industry objected to the provi-
slon that discharge data from nuclear facill-
ties could be used In lleu of monitoring for
man-made radloactlvity, This provision has
been redrafted to reflect more adequately the
{ntention of thls provision. Buppllers niay
use data obtained through an environmental
survelllance program conducted by a nuclear
factlity {n conjunction with the Stato to
show compliance with thess regulations. In
many cases these monltoring programs wiil
include more complete and frequent analyses
of radloactivity in source and finished waters
than would normally bs avellable through
State efforts alone. )

A few comments atated that th2 proposed
monltoring for specific radlonuclides {n the
vicinlty of nueclear facilities would often be
unnecessary and that if such tests could te
preceded by a screening test for grosa besta
particle activity, monitoring costs would be
reduced. EPA sgrees with thess comments as
they spply to the roquired quarterly monte
toring for strontlum-89 and ceslum-134. The
regulations concerning monltoring {1 the
vicinity of nuclear facilities have been
amemded to establish a screening level for
gross beta particle activity of 15 pCl/1. Only
if this concentration Is exceedod ls measure-
ment of strontlum-89 and ceslum-134 re-
quired, Tritlum and fodine-131 are not meas-
ured by a test for gross bets particle activity
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and the requlrement for analyses for these
rudlonuclides 1s retalned.

Some coramentors pointed out that monl-
toring for lodlus-131 as proposed “7as un-
reallatic slnee s single “grab™ sample per
quarter might not detect intecmittent dis-
charges froia nuclear facllitles. Other come
mentors stated tlist the decay of lodine.131
would render any measurements meaning-
less. While there ts merit i both argumentas,
continuous monitoring for lodine-131 11 im-
practical {in many cases because of cost con-
s!derations, Howcever, monitoring for jodine-
131 will-be morz meaningful if, each qunrter,
a sample based on five successive dally com-
posites 13 meaxured, as required in the re-
vised regttations. Thls measurement should
bo mado as soon asz posalble after collectlon
and approprists decay corrections applied as
outllned In Infertm Radlochemical Methe
odology for Drinking Waler, referenced in
8141 25(x). )

Several commentors requested supple-
mental Informatlon on the storage and
analysiy of composited quarterly samples.
Additlonal comments questioned the feasal-
blllly of compositing quarterly samples for
fodine-131 monltoring and the need to cor-
rect for decay between the time samples are
collected and measured. The required treat-
ment for the preservation of compostted
samples s discussed In both the SBtatement
of Baals and Purpose and the reference clited
above In the c¢ase of lodine-131, hydro-
chloric rather than nitric actd should be used
for acidification and sodium blsulfite showld
be added to the sample,

A lew commentors requested that cesium-
137 be {ncluded with ceslum-134 In the
monitoring program for man-made radlo-
activity, The Adminlstrator belleves, In the
interest of cost, that only one ceslum isotope
measurement should be mandatory, Measure-
ment of cesium-134, which provides more
information on changes in environmental
levels than cesium-137 mon!toring, 15 pref-
erable Howerver. States may include cesi.
um-137 moultoring if they deslre to do so.
In many cases costs will not be affected
signifcantly. When beta actlvity exceeds 50
pCVl, identlfication of major radloactlte
constltuents is required. The extent of such
analysis should be based on the Stales’ de-
termination of what radlonuclides are likely
to be present in the water and the maximum
doze that could be dellvered by unidentifizd
components .

A few commentors requested additional
gutidance on calculating the concentration of
radioactivity ylelding 4 mrem per year, based
on NBS Handbook 89, azx requlred by these
Regulatlions. The Administrator antlzipated
this problem and the Agency is pubilshing a
revised Statement of Basis aud Furposs
which Includes a table glving the concentra-
tlon that is calculated to result In & dose
equivalent rate of 4 mrem per year from all
radlonuclides of interoat, The revised State-
ment also contalns other pertinent Informa.
tion needed to [acliitate compliance with
these regulations,

PALT IT

General Comments

Monitoring and treatment costs

Many comments were recelved on the
Agency's estimate of monitoring costs under
thess proposed regulations. One BState
supplied cost estlmates which were lower
than enalytical coetd estimatad in the pre-
amble, Another State thought that cost estl-
mates In the preamble "“were abaut right.”
However, 21l other commentors thought that
the coat estimates made by EPA were too low,
There are several rearons for this aifference
of opinlon. In some cases commentors pro-
vided an snalysis of thelr estimated cost for
compliance based on sampling frequenciss
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in excess of those required by the pro
regulations and the use of additlonal test
analyses not required by the regulations.
Another source of diffculty was that, as
stated In the preamble, the cost per sample
did pot Includea collection. and shipplng
charges. One BState estimated this cost as
high ss $15.00 per sample. No other examples
were provided, however, Thls Agencyr’s cost
for obtalning one gallon water samples for
its Eastern Euvironmental Radiatlon Pacllity
tn Alabama ls, exclusive of labar costs: con-
tainer cost, 3.62; shipplng empty, $1.00; re-
turn full contalner, $2.00. 8Slnce analyses for
< groas alpha particle activity and radiym re-
quire lesa volume, States costs for most come-
munlity water supplles should be lower.

A msjor source of alsparity between
Agency and commentor cost estlmates was
that the EPA estimatesa did not include
capltal equipment costs. This is particularly
important for States harving easentfally no
ongolng program for measuring radlosctivily
in water. In such cases the cost estimstes
will be exceeded If a new laboratory pro-
gram must be established. In most Cases,
however, State laboratortes are avallable with
at loast some equiprnent for inltiating the
required moaltoring program.,

Two states objected to the monltoring
costas for natural radioactivity on tho basals
that they were not cost effective for small
public water systems. They contended that
-monitoring should be restricted to large
community water supplles. The Administra-
tor believes thal the requirements of the
Safe Drirnking Water Act are such that the
quality of water sccved by community water
supply systems should be independent of
the population slze to the extent feaslble.
It will be more expensive, In some cases, ou
& par person basis to monitor very small
systems, but such coats are not Impractical
for even thy smallest community water sys-
tem. However, in the case of man-msde
radioactivity, the naturs of the potential
hazard, the avallabllity of laboratory facille
tles and the cost of moaltoring do justify
limiting required monitoring to large com-
munity water systems, serving more than
100,000 persons, communlity systems im-
pacted by nuclear facllitles, systems wing
water from major watersheds, snd such
other systems as are designated by the State,

Other groups pointed out ,that on the
whole the monltoring coat per person served
is trivial and objeoted to the aggregation of
national costs In the preamble. EPA belleves
that the natlonal costs as well as the cost
to individual community water systems, are
worthy of consideration. .

One commenter belleved that the number
of communlty water systen. 1lmpacted by
nuclear facilitles had been underestimated
because the number of nuclear facllities
would increase markedly in the future and
many communlty water systems would be
impacted by a single nuclear faclliky. It is
true that the number of-nuclear facliitles
that will necessitate monitoring of com-
munity water systems will increase in the
future. The cost estimates {n the preamble
were based on an sssumed average of one
and a half community water systems belng
impacted by each nuclear facllity, The com-
menter believed two would be Impacted by
each nuclear facllity In his State.

Another commentor wanted to know {if
all drinking water regardless of source would
be monitored for,.both alpha particls and
beta particle radloactlivity., The Fegulatlons
are speclfio on this polnt. Eystems vtillzing
only ground water need not monalilor for man-
made beta particle radiosctivity, Sources
using surface water must mounltor for both
beta and elpha particle activity if they serve
mors thana 100,000 persons, utllire surfice
water which may be contaminated by eflu-
ents from nuclear faclliities, or as required
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by the State Other surface water systems
need not monitor for man-made radioactive
ity. However, It I3 recommended that all sys-
tems be monlitored for groes beta particle
sctivity.

A large number of respondents were con-
cerned with the number and sdequacy of
exleting monltoring facllities and the cests
connected with establishing supplemental
fnc)litles In some cascs existing monitoring
facilitics mey not be adequate., The situn-
tfon will be more scvere for those Jurisdle-
tizns where the gross alpha particle concen-
tration cxceeds the screening level. However,
the higher screen level in the revised regu-
lation will reduce the number of mandatory
radium annlyscs by a factor of two or more.

Mcreoter, the phased monltoring require-

menta imposed by theae regulations should
provide odequate time for State and pri-
vate loboratorlies to add necessary fachlitles
and ecqulpment. It is true that many small
systems will be required to monlter for
gross alpha activity and, In the aggregate,
bear the major cost impncet of the monlitoring
reqquirements However, 1t 13 preclscly these
systems which are most likely to be con-
taminated with natural radtoactivity. There
13 no question but that additional funds will
be required for such Increased moniwring.
1t was the Intent of Congress that these
costa be borne by the Indlvidual public water
systems and that corrective measurcd, such
ss consolidation of smaller systems, be em-
ployed to amellornte thls e”ect.
A f:w commentors quest!  :d whether the
proposed limlits were “cort effective™ In terms
of both treatment and monltoring costs As
stated in the preamble to the proposed reg-
ulatlons, selection of an approprlate maxi-
raum contaminant level was not based solely
on the estimated cost effectiveness of radium
removal, As explained In the Statement of
Basls and Purpose, the hesalth risk estimates
are uncertaln by at least a factor of four
However, the difference 1n cost-effectivences
between different control levels is independ-
ent of thilz uncertalnty and therefore pro-
vides Informatlon on where cost-benefit
ratios bacome slgnificantly poorer, The State-
ment of Basls and Purpose also examines
why the coset-effectiveness of radium re-
moval by lon exchange 1s low and suggests
alternative spproaches to obtalning maxi-
mum contamtinant levels at lower costs The
cost-effectiveness of the required monitoring
program will depend on the number of sup-
plits identlfied as exceeding the maximum
contaminant limita This cannot be forecast
until the initial monltoring is completed.
In any event, a strict cost-effectiveness ap-
proech is not the Intent of the Befc Drinking
Water Act. Maximum contaminant levels are
to prevent adverse health effects to the ex-
tent feasible,

One commentor Interprated a statement In
the Prcamble concerning future review of
these regulations to Inclcate that thie pur-
pose of the Proposed Regulations was to con-
duct a national field survey for radloactivity
in drinking water at Btate expense. A second
comment expressed a similar opinion regard-
ing monltoring requirements for man-made
radioactivity.

The Proposed Regulations are based on the
Administrator's determination that they pro-
tect health to the extent feasible after tok-
ing treatment costa into conslderation. He 1s
awaro that the Agency’s estimates of na-
tional cost are dependent on ths number of
community water systems impacted and that
an sdequats estimate of thelr numbder is not
avallable now. By Congressional mandate
tlese are interim regulations subject to revi-
sion in 1978 The Administrator would be re-
miss if he were to 1gnore new data on tke
Impact of thess regulations ss it beocomes
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avallable a4 an outgrowth of the reporting
requirement.

Another commentor asked why the Agency
had not set the Umlit for man-made radlo-
activity using & cost~benefit approach. The
Agency does not Yelleve such an approach 1s
either pruucahle or meeded ot thls time,
Present levels of ‘man-mads radioactivity in
community water systems are quite low—a
statement supported In Appendix IIT of the
Statement of Basis and Purpose and there is
no evidence that sallowing higher concentra-
tions in drinking water would confer signifi-
cant raductions {n compliance costs. EMluent
controi costs are not likely to be changed by
the proposed regulations for man-made ra-
dionctivity. Efiuent control practices of the
nuaclenr Industry as currently regulated ap-
sear to be adequate In terma of the proposed
masimum contaminant llmils, The Agency
does not belleve {t wes the Intention of

Congress that the cost of removing mane,

made rodloactlvity from public water eys-
tems should bde balanced agalost the cnst of
efMuent controls required by rcgu!atlous es-
tablished under other legislation,

Calculational models used

One commentor objected to.tho state-
ment In the preamble concerning the estl-
mated dose due to drinking water contami-
nated by currently operating nuclear fuel
cycle components, The objection was based
on two polnts.

(1) That these estimates were based on
cnlculational models, which may not accu-
rately reflect reallty,

{2) That the estimates do not consider
aerial depositions from raodloactlve materials
which are initially deposited Into elr end
then {all out onto the ground and are
washed into waterways,

The Administrator belleves the best calcu-
1ational medeld <currently avallable were
used for these estimates, Measurement of the
ectual doses 1s, of course, impossible at these
low levels. As stated In the Statement of
Basls and Purpose, the Administrator will
consider new models as they ars proposed by
appropriate organizations and modify the
propored regulations as necessary to reflect
new informatlon as It becomes avallable By
basing compliance with maximum contami-
nant levels osn measured conceitrations of
rodioectivity In finlshed drinking water the
Administrator belleves aerial deposition ss a
soures of water contamination is adequately
considered.

Public weater systems {impacted

One commentor stated that the monitor-
1 2 dala Included in the Statcment of Basle
and Furpose for communlity water systems
were not representcotive of the radlum or
alpba particls radicactlvity in sectlons of
t»e country having abnormally high concen-~
tratlons of natural radlosctivity and there-
fore EPA's estimates of the lmpact of the
proposed regulations were unreallstic. The
Agency belleves that the data glven in the
Appendix to the Btatement of Pzsls and
Purpose were representative ¢f the country
a8 o whole, but agrees there are sections of
the country which routinely have higher
amotnts of radlum-’ in thelr communlty
woter systems, However, as stated in the
Statement of Basis and Purpose, thesa na-
tional data were not used ss & basls for the
EPA cstimate of the numrber of publle water
systems impeacted by the proposed marximum
contaminant 1lmlit for radium. Rather, that
estimats is based on other monitoring data
obtained mostly {n regions where significant
smounts of radium are commonly found {n
community water systemns, sa referenced In
the Statement.

'

Linear nonthreshold response functlons

Ons commentor stated the Agency was too
conservative 1n the “estimetion of posalble
health effects becauso a linear nonthreshold
dose response function was sssumed. Another
commentor stated d linear nonthreshnld re-
lationship 13 not conzervative enough since
an Increased ‘radlocarcinogenic response has
been nssoclated” with low dose rates fzom
aipha particls irradlation. Conversely, one
commentor stated that there 15 » thresheld
for radiation 1njury from lngested radium snd
that the maximum contaminant level for
radium shculd be based on his vrlue for 2
threshold dose. Reasona for using a lpear
nonthreshold dose respoense were glven in
full in the Statemesnt of Baslas and Purpose
and are reproduced here as Part III of this
Appendix, TITE Agency Is aware that one study
on the results of clinical treatments with
radlum-324 indicetes that protraction of the
uphu exposure ls more carcinogenle and that
it has becn "hypothesized that lung cancer
may be associated with very low dose rates
from alpha particle emitters. Also, anslyses
o! the radium dial palnter data have been
interpreted as indlcating thst bon: cancers,
from lower radlum doses occur later in llfe’
than from large doscs and this has been {n-,
terpreted a8 sn argument for an eflective
threshold. Howaver, the United SBtates Public
Henlth Service has studied this questlon In
some detall, BRH/DEBE 70-§, and EPA sgrees
with the UBPHS finding that the data are
insuficlent to specify an unequivocal dose
responss micdel snd their conclusion that,
e ® ¢ in the low dose region expected to
be experienced by the general publs, the
assumption of a llnear nonthreshold todsl
continues ~to te a prudent publlc Jealth *
philoeophy for standards setting.”

MISCIILIANEQUS

Two States requested a definition of “nu.
clear facility.” Ax explained in the Statement
of Basis and Purpose, the term “nuclear fa-
cility” is flexible sa.that the States may de-
termine which community water systemsve-
quire additional monlitoring. The term “au-
clear facliity’* should ncti-be construed eas
applylng only to nuclear electric-generating
plants ard other componants In the ursnjum
fuel cycle but ‘may xiso lzcluds, at the op-
tion of the Btate, waxle storago wreas, experi-
mental facilities, and medlical centers as out-
lined in the Statement of Basls and Purpose.

Four commentors believed that the pro-
posxd regulations would be dimeult for pers
sons working in ‘community wnter systems
to understand—that they were too-technical,
EPA sg-ves this is a highly technicad subject
not amenable-ta lay terms. However, the
Agency has attempted to clarify.the regula-
tions and believes that all States bave radio-
logical heslth personnel who are willing to
saslst B suppiler of water U particular prob-
leme of interpretetion arise. -

Several commentors expressed the opinlon -
that data collected pripr to Implementation
of the proposed regulations sbould ba ad-
missible &5 ‘evidence of compllance. EPA
agrees and ths regulations have been modi-
fied 50 that analytical data acquired one yeal
prior to the eflective Uats Of thess regula-
tions may be subatituted for monitoring re«
quired during tbe.inltlal period at the dis-
crotion of the Btats. This should reduce ini-
t1al monitoring costs,

Two commentora expnmd concern ebout
sdrerse health offocis that might occur as a
rosult of sodium wddition to water during
the zeolite softening process. Posalble health
effects from sodium wire consldered in de-
tall by the Agency In thie development of the
proposed regulaticns for.inorganis cheml-
cals, sz well ns for radium, and are discussed
in the Btatement of Bwuais and Purpose. The

-
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Agency belleves it not appropriate to set a
maximum contaminant level for sodium.
The consensus of opinion among medical
personnel 1n thls field is that, while:the
sodium added {2 not negligible, patlentson &
restricted, but noncritical, sodium dlet would
not be adversely affected at ths {ncreased
levels contemplated. Patlenta for whom the
incromsed levels might be critical are not
normally permitted to use regular crinking
water supplies but are restricted to speclally
processed water, The, Statement of Basls and
Purposs recocmmends that community physis
clans having patienta in areas whero the
concentration of scdium is increased due o
radlum removal be 20 informed by -the aup-
pller.

One commertor took exception to the sug-

. RULES AND REGULATIONS

“at a fraction of the corresponding occupa-

tional dose limit for critical orgaps. The
NCRP decizion was i part based on the lack
of data avallable at that time to consider
sppropristely the risk trom a radiation Insult
to various , Buch data are becgming
avallable now and ths International Com-
mission on Radlatlon Pretection (ICRP) is
conslidering baaing dose limita on the risk to
vari. us organ systems, When the ICRP rec-
ommendations are developed {n final form
they will be considered by EPA.

PART T

ORP Policy Statement on the Relatlonthip
Br!ween Radiation Dose and Efect; March
3, 1575 :

The "actions taken by the Environmental

gestlon in the preamble that, taken &3 R  protection Agency to protect publlc health
whole, releases from hospitals and other 1n- * 454 the euvironment require that the im-

dustrial factlities would result {n doees com-
parable to those relsased from nuclesr f{a-
cllities such as light water resctors. The
statement In the preambls was not based on
a full scala tachnical evaluation. The Agency
13 studying releases of radicective materials
{rom hospitals and other complexes through
contractor research and will amend this
estimata 8 necessary tased on theses and
other Aindiogs.

Several respondents were In doybt a3 to
the responsibUlities of the water supplier in
terms of sctual performance of the requirod
‘analyses. Allled queationa were directed to
whether the supplier ’ water or the Btate is
responsible for the cc.§ Of analyses.

It 15 the intent of the regulations that the
Indlvidusal water supplier, whils responalble
for compliance with the regulations, may
reasonably be expected to coliect and trana-
mit water samples to spproved laboratorics
for actual performance of the radloanalyris.
It 1 the intent of both Congress snd thece
regulations that the principal costs sasoci-
ated with ccmpliance with the Bafe Drinking
Water Act be borne by the individual public
water systems. Howevsr, a Btats 15 not
barred from analyzing samples for publlc
water systems without charge. ~ .

Ope commentor wanted to know if the
proposed maximum contaminant levels for
radiocactivity in drinking water replaced
Federal Radiation Council Quidince on
Radiation Protection CGuiiea for the general
populatlon, These Tegulations do not replace
FRC recomendations on the (ransisnt intake
of radiosctive materials, which included both
the food and water pathways, and which
contemplated, except tn the case of madium,
exposiures of less than a lUfstime duration.
EPA belleves that the FRC Rangse IT Umit for
large popula’on groupe cannot be spplled
to a slngle path—ay, rich as drinking water,
aince YRO Quldes include exposure from
external radiation, inhaled radioactivity and

pacta of contaminants in the envlronment or
roleased into the environment be prudently
excmined, When these coutamingnts are ra-
uloactiva materials and fonising radiatlon,
the most lmportant impacta are those ulll-
mately affecting haman healih. Therefors,
the Agency bellevea that the public interest
It best served by the Agency providing itz
best sclentific estlmates of such impacts In
terms of potentlal i1l health.

To provide such, estlimates, it is necessary
that judgments be made which related the
presenco of lonlzing racdiation or radlcaoctive
materisls in the environment, Lo, potontial
expaostre, to the ir tak of radiosctive mate-
rinis ln the body, to .he absorpdon of en-
ergy from the izalzing radiation of different
qualities, and fOnally to the potantial eflects
on human health. In many situstions the
levelz of loniring radlation or radlcectirs
materials In the environmant may be mess-
ured directly, but the determination of re-
sultant radiation doses to humans and thelr
susceptible tissues is generally derived from
pathwsy and metadbollc models and calcula-
tlons of energy absorbed. It 1a also necessary
to formulate the relationship between ra~
diation dose and efects; relatiooships de-
rived primarily from bhuman epidemiological
studles but also reflective of extensivre re-
search utllizing animals and other blclogi-
cal gystems.

Although much is known about radiation
dosa-effect relatlonships at high levels of
dome, & great desl of uncertain®y exists when
high level dosec-efoct relationships are ox-
trapolated to lower levsls of dose, particular-
1y 7hen given st low doks rates, These un-
certaintien in the relationships between dose
recelved and eect produced are
to relate, among many factors, to differences
in quslity and type of radistion, total dose,
dose dlstribution, dose rate, and radlosensi-
tivity, including repalr mechanisms, sex, vari-
atlons In age, orgsn, and state of health.

radioactivity In food as Well as drinking Theso fatcors involve complex mochanisms

watar. - - .
Thres commentors Qquestioned basing'the
maximum contaminant limits on the sams
does 1imit whether applied to any interoal
organ or to the wholo body. EPA has consid-
ered this question with care in dereloping
4hess regulatlons, recognizing thiat the con-
servatism of the maximum econtaminant
1imits wax increased by this declsivbn. The
declaion not to consider crifical organa for
ths Ingestion of mdloacttyity In drinx!
water i3 based on the National Committes
on Nadation Protection (NCRP) recoms
mendations contalned In NCRP Report No.
32, In that report, tho NCRP recommended
tha® organ dose linits for the general popu-
1ation be basad on whols by dose and not

of interac’ion amoug biologleal chemical, and
physaical systems, the study of which is part
of the continuing endeavor to acquire new
sclontific knowledge.

Because of thess many uncertaintles, It
13 necessary to rely upon the considered
judgments of experts on ths blological effectx
of lonizing radiation. These findings are well-
docurasnted in publications by the United
Nations Sclentific Committes on the Kffects
of Atomie Radiatlon (UNBCEAR), the Na-
tiona! Academy of Bclences (NASJ), and tte
Nations! Counnll on Radiation Protection
and Massurementa (NCRP), and hayvs been
used by the Ageney {n formulating a policy
on. relationship between radiation dose and
effect. -
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It 1z the present policy of the Enviroa-
mental Protection Agency to assume a linsar,
nonthreshold relationship between the mag-
nltude af the radiation does recelved st en-
vuonmental levels of exposure and {11 health
produced as a moans to sstimats the poten-
tial henlth impsct of actions it takes in de-
veloping radiation protection as expressed in
criteria, guides, or standards, This policy is
adopted in conformity with the generally ac-
cepted assurcption that thess is some poten-
tial 111 health attributable to any exposure
to lonizing radiation and that the magnituds
of this potentlal {11 health Glroctly propor-
tional to the magnitude of the dose received.

In adopting this general pollcy, the Agency
recognizesa the inherent uncertalntlea that
oxist In estimating health impact a¥ the low
1eTels of exposurs and exposurs rates expectod
to be present in- the environment due to
human sactivities, and that at theeo levels
the actual health impact will not be dis-
tinguishable from natural occurrences ot 11l
henth, either statistically cr in the forma
of 111 health present. Also, at thees very low

levels, meaningful epldemitological studles™

to prove o dlsprovs this relationship are
dificult, i not practically impoeaible.to con-
duct’ However, whenever new information is
forthcoming, this policy will be reviewed and
updated as necessary.

It s to be emphasized that this policy has
been ostablizhed for the purpose of estimat~
ing the potential human health impect of
Agency actions regarding radiation protec-
tion, and that such estimates do not neces-
sarfly conatitute identifiadls health codse-
quencsa. Further, the Agency implementation
of this policy to estimats potential human
heclth effects presupposes the premiss that,
for the same dose, potentlal radiation eflocts
in other corstituents of the blosphers will
be no greater. 1t & geparslly sccepted that
such constituenta are not moere radlosensi-
tive than humans. The Agency belleves th
policy to be a prudent one. -

In estimating potential health effects it ia
{mportant to recognlire that the exposursa
to be wually experisnced by the public will
be annual doses that are small fractions of
nistural background radiation to st moet a
few times this level Within the US. ths
natural background radiation dose equira-
lent varies goographically between 40 to 300
mrem per year. Ovsr Fuch & relatively small
range of doec, any deviations from dose-efect
linearity would Dot be expected to siznifi-
cantly affect actions taken by the Ageucy,

“unless a dose-eJort threshold exists.

Whils the utilization of a llnear, ron-
threshold relstionship is useful ss & pen-
erally applicable policy for ssseasment of
rsdistion efTocts, it 1s also XPA'Y policy in mpe-
cifie situstions to utilizs the best svailable
detalled sclentific Xnowledge in estimating
heelth impact when suchk information s
avellable for specific types of radiation, con-
ditlons of exposure, and recipients of the ex-

. In such situations, eatlmates may o¢
may not be based on the assumptions of lin-
earity and a nonthreahold dose, In any case,
the sssumptions will be stated explicitly In
any EPA radiation protection actions.

The llnear hypothesis by {tself precludes
the development of acceptable levels of risx
based solely on health conakierations. There=
fors, in establishing rsdiation protectioa
positions, the Agency will weigh not only the
health impact, but also social, economic and
other considerations assoclated with the so-
Hrities addressed. !
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