WASHINGTON, 12.C.0 20545

AUG 15 1969

Honorable Tohn W. Byines
Touse of Representatives

‘Dear Mr. Byrnes:

T am pleaaed to reply to youl letter of June 24, 1969, concerning the
lettex you have received from the Wisconsin Ecological Society (WES)
and its quotation of remarks made by Dr. Dean L. Abrahamson of the
University of Minnesota. :

In applications for construction permits, utilities include estimates
of liquid and gaseous releases based on preliminary design, and on
experience with similar reactors under tormal and expected operating
conditions. These estimates are necessarily subject to some variations
under actual operating conditions. It is significant to nole that
while actuzl releases after operation of a nuclear plant begins may
in some cases exceed initial estimates, expevience with operating
power reactors shows that such releases of radiocactivity in effluents
generally have been only a few percent of release limits authorized
by the Commission. A summary of releases in air and water from
licensed power reactors during 1967 and 1968 is enclosed.

The release of radiocactive materials to the environment in efifluents
from Atomic Fnergy Commission licensed nuclear power reactors, and
other nuclear facilities, is governed by the AEC regulation, 10 CFR
Part 20, "Standards for Protection Against Radiation.'" The limits in
Part 20 are based on guides developed by the Federal Radiation Council
and approved by the President for the guidance of Federal agencies. In
evaluating acceptable risk from radiation exposure the Federal Radiation
Council uses the best technical expertise in the field and takes into
account the recommendationgs of the National Council on Radiation Protec-
tion and Measurements and the International Commission on Radiclogical
Protection." We are enclosing a copy of Part 20 in accoudance with your

request.

The Part 20 limits on concentraticr. of radiocactivity permitted in any
‘nuclear power reactor li-.ia csfiuents leaving a restricted area, priox
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to dilution in a stream or other body of water, are sutch that a
membér of the public could use the effluent as his sole source of
drinking water throughout his Iifetime without exceeding the FRC
radiation protection guide for an individual in the population from
this source of exposure. Concentrations in the effluents, of course,
are further reduced by dilution in the body of water into which they

are discharged.

" Limits on rates of release of radiocactive gases into the environment

from nuclear power plants are established by comservatively computing
the release rate which, at the point of highest radiation level aver-
aged over a period of one year, on or beyond the site boundary, would
result in an exposure to the whole body of a hypothetical individual,
present throughout the year at the point of highest radiation level,
equal to the radiation protection guide recommended by the FRC for an
individual in the population. For most sites the highest offsite
radiation level occurs on the site boundary. However, topographical
and meteorological characteristics of some sites may be such that the
point of highest radiation level may be a short distance beyond the
site boundary. At greater distances, radiation levels decrease due
diffusion, dispersion and decay of the radioactive material. Thus,
the maximum exposures to people from releases of radiocactivity from
nuclear power reactors permitted under AEC regulations will in general
be much lower than the FRC radiation protection guide for individuals

in the population, which is used as a basis for calculating release rate

Lo

limitse.

We do not know the basis upon which Dr. Abrahamson estimated the costs
of reducing'emissions frrom nuclear power plants to zero. The additional
capital expenditure and the additional annual operating costs to achieve
this result would depend upon the particular nuclear plant design. The
use of additional purification equipment to eliminate liquid emissions
has been proposed for the Sacramento Municipal Utilities District's
Rancho Seco Nuclear Generating Station, which is a type similar to the
Kewaunee and Point Beach nuclear plants under construction in Wisconsin.

The Rancho Seco plant differs from most nuclear plants in that a large
supply of cooling water such as a river or lake is not conveniently
available. The main difference between the Rancho Seco reactor and
other pressurized water power reactor designs is that liquid effluents

"will not be discharged iunto a local body of water at the site,
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A special, more elaborate radiocactive waste treatment system is provided
which includes additional stageés of ion exchange demineralizers and
additional tanks for liquid storage. The processed liquids are stored
for reuse and concentrated radiocactive wastes are converted to solid
waste material, sealed in drums, and transported offsite by a licensed
waste disposal contractor. While this would reduce to near zero radio-
active effluents in liquid form, the processes involved in making this
possible could increase the proportion of radiocactivity that is dis-
charged  to the atmosphere in gascous form (predominantly the radiocactive
gas, Critium). '

With respect to the statement that the AEC had "overruled" a suggestion
by the Wisconsin Public Service Commission (WPSC) for additional safety
equipment for the Kewaunee plant, we are informed by the Wisconsin Public
Service Corporation that there have been no discussions between them and
-WPSC regarding the need for additional safety equipment, nor has that
agency suggested to them the need for such equipment. The AEC did coxr-
respond with WPSC in June of 1967, regarding the WPSC "Findings of Fact,
Permit, Certificate and Order" authorizing Wisconsin-Michigan Power
Company to construct and operate the Point Beach I nuclear power plant.
This correspondence concerned certain aspects of the WPSC document
.relating to design of the plant, but not related to additional abatement
equipment. Enclosed is a copy of the AEC letter dated June 23, 1967,
and the WPSC reply dated June 27, 1967. '

Sincerely,

Harold L. Price
Director of Regulation

Enclosures:

l. Summary of Releases

. 10 CFR Part 20

. Cpy ltr fm AEC to WPSC,
dtd June 23, 1967 .

o GCpy ltr fm WPSC to AEC, ' o
did June 27, 1967
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Operating Experience on Releases of Radioactivity in Air and Water from

Nuclear Power Reactors 1967-1968

The rclca;c of radicactive ma TPT131§ in liquid and gaseous effluents
from nuclear power reactors and other AEC licensed nuclear facilities is
governed by the Atomic Energy Commission's regulation, 10 CFR Part 20,
~“"Standards for Protection Against Radiation." IYc follow1nﬂ Tables 1

and II provide information on actual releases of radioactivity in liquid
and gaseous effluents from 14 licensed nuclear power reactors in 1967.
Tables JTII and IV provide similar inforxrmation on 11 licensed power reactors
for 19068. ,

Radioactive Releases in Liquid Effluents - Tables I (1967) and III (1968)

Licenses authorizing the operation of nuclear power reactors limit
concentrations in liguid effluents to concentrations given in Appendix B,
Part 20. Note 1 of Appendix B requires that the concentration permitted

for any one radioisctope take into account .other radioisotopes that may be
present. Under this lcqulrcmcnt an individual wmember of the general public
could use contjnuou"ly the water released by a nuclear power reactor
without exceeding radiation protection guides developed by the Federal
Radiation Council, Lh National Council on Radiation Protection and Measure-
ments, or the Inteznquonal Commission on Radiological Protection.

Actual use of Note 1, Appendix B, to compute the gross activity limit

that must be met would require the licensee to determine the radicistopic
composition of the radioactivity in the effluent. The licensee may elect,
under the provisions of Note 2, to forege some of all of such determinations
if he uses nore restrictive limits which assume that 211 of the unidentified
radioisotopes in the mixture have the same concentration limit as does the
most restrictive radioisotope which has not been ootcrnlncd to he absent
from the unidentified portion of the mixture ’

Tables I and IYI of this attachment list for each of the opcraflvc licensed ’
nuclear power reactors the curies of fission and corrosion p*Ouuch (second
column), and the curies of tritium (fifth column) released in effluent
waters. Part.20 concentration limit for fission and corrosion pwroducts
which the licensee elected to use, in accordance with the cenditions of



Appendix B, Part 20, and the percent of that limit actualiy utilized are

shown in the third and fourth columns, -respectively. The limit of
1 x 10-7 pe/ml selected by most of the licensees is sufficiently restrictive’
that it can be used for any mixture of fission and corrosion products '
without any identification of the specific radienuciides present in the
mixture. The typical radionuclides- present in water effluents frowm power
reactors are such that, if the licensee wishes to identify them and measure
their concentrations by radioisotopic analysis, limits which are less
restrictive than 1 x 10-7 uc/ml by a factor of 100 or  more could be selected.
For five of the reactors shown in Table I the licensee elected to perform
radioisotopic analysis and use a less restrictive limit.

Radiocactive Releases in Gaseous Effluents -~ Tables IT (1967) and IV (19268)

In practice, releases of radioactivity from nuclear power reactors to

the atmosphere are controlled by welease rate limits incorporated in the
respective operating licenses. Each release rate limit is designed to make
it unlikely that any individual in the vicinity of the reactor will be
exposed to radiation in excess of FRC or ICRP radiation protection guides.
To provide this assurance, there is computed for each reactor release rate
limits in the atmosphere, taking into account leocal meteorology, geography,

utilization and land and pathways of exposures of people. Simplicity of

operation and a high degree of cffectiveness are achieved by the development
of limits for two basic groups of radioisotopes

3

a. noble and activation gasecs, and

b. halogens and particulates.

By assuming that each group consists entirely of the most hazardous isotope
likely to occur, limits for the total activity of ecach group can be
established which at the same time are conservative from the point of view
of radiation protection and minimize the effort required by the licensee to
meet the limit and dewonstrate that he has dene so. :

Tables Il and IV list for each of the operating licensed nuclear power
reactors the number of curies of radioactivity released, the limit in the
iicense condition, and number of curies permitted to be released, and the
percent of that limit actually utilized.



RELEASES OF RADIOACTIVITY FROM

 TABLE,I

POWER REACTORS IN

[SSTON & CORROSION_PRODUCTS

N L]

LIQUID EFFLUENTS, 1967

JKIXED F TRITIUM ;
Reactor Released Concentration Y rimt Percent of Released ‘ Percent of vee
(c1) (10-7 Limit &/ (C1) _, o
BIG ROCK 10 2 58 Iy
DRESDREN 1 4.3 1 35 AB/ i
| mwsoLDT BaY 3.1 1 | 17 iy
;‘_L\'DIAN ponve 1| 28 30 — 1.3 297 <1
lemiez | 0.056 10 <1 1589 <1
| cow, vawez. | 039 30. <1 123 a
| swrrow ‘ 0.02, 1 <1 " 6 <1
RKRVER | 016 1 <1 12 <1
| peaci sormow. | 0.002 1 <1 5_/ |
“BONUS 0.035 1. <1 7
| LACéOSSE <0.005 r {1, 72
FERMI 0.04 1 <1 Wy
SANOWOFRE 0.32 1 <1 |
PATHI'INDER "ong. 1 89
B 0.302 300 <1

Mpme B . r g N mtreee e e o e

14 24 3/, U/, 5/ See notes on next pagé




1lity licenses require that the release of radioactive liquids in plant
luents be in accordance with 10 CIR Part 20, "Standards for Protection
\~ainst Radiation." Where ‘there is a mixture of more than one radionuciide
| ' in the effluent, the peormissible concentration is dependent upon the extent : SN S
Lo which the licensee determines the isotopic composition of the rmixture. : Co '
In recogiition ol the time and effort required to provide complete informa-
cion o vhe mlxture, Note 3 of Appendix o to Part 20 provides a table for '
Cetermining the lindting permissible concentration if it can be demonstrated .- o
that certaln isotopes are not present. The values selected by licensees - . e

from that table are shown in this column.

1/

= rac
. erf
A ey

.

g-/In view of the considcrations expressed in Note 1 avbove, the values given
in this colurn represent upper bounds to the percentage of a limit that
would oe applicable on the basis of a complete analysis of the camposition.
Limits based on complete analysis, if performed, would be expected to be
substantially nhigher than those used and the percentages in this colum ‘
would -be substantially iess. ‘ : . ';

bt s e

cem e & mr o

§/The maximum permissible concentration of tritium in water is 3'3(10—3 uCil/ml.
, : _ s _

[ gy

E/These reactors use no lithium or boron in-the primary coolant and thelr
only significant source of tritium is fission. The fraction of fissions , i
prcducing tritium is so small that none of these reactors can produce 100 . .
curies per year, and most of the tritium produced is retained in the fuel : N
elements until they are dissolved in a chemical reprocessing plant.

v e o e e

2/ mise data are for the first 8 months and the last 4 months of 1967, ,
respectively. During the first 8 months the licensee used the concencra-— - .
tion limit for a completely unidentified mixture of radioisotopes. Wnen ' .
it pecdame evident that the average concentration for the year would S
provably exceed that level, he made sufficlent analyses to demonstrate =

that the MPC would not be less than 3 x 1073 uCi/ml.. - a 3 S

~—
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° TABLE II
L .‘
REIZASES OF M“IOACL‘IVITY FROM PO, «'L‘{ RLA(‘LORS IN GASEOUS EFFLUY "NTS, 1967 :
HOBLE Al D I\CI‘IVATION GASES hALOGD IS AND PARPICUL{\T’E
‘ _ ) Curies . | % Permissible ' Curies % Permissible
Reactor ‘ — % _ x
L B 7 Peleezed ~_Permissible Released Permissible -
HUMEOLOT BAY 900,000 1,600,000 57 0.6k -1 A S &
ELX RIVZR TR 19,000 23 0.003 | = 01 3 }
s 1,300,000 | 45,000,000 3 0.0038 R CEE B ]
PATHFTIDER - 5,900 470,000 B 0.2 2.2 1. 9
| baEsamy 260,000 . .| 22,000,000 | 1.1 0.039 100 <«
| B : L _ : _ -
1/ YAiKzE | L2.3, 6,300 <1 Neg. | 0.-03 <1 |
276 ek 264,000 | 31,000,000 U e | | <1 T
momsiooma 1 | a3 1,600,000 - | <1 | Neg. T <1
| PRACH BOTTOM 7.5 13,000 <l ] " Neg. - 0.09 . <1
Cosmmon 7. 3,750 o<1 0.0025 - S0 <1
cowt. yaEE | - 0.02 28,000". <1’ SWo0r | o2 <1
svioome | Y 10,000 | <1 Neg. | 0.8 <1
FERML . . 0.014 8,800 <1 Neg, | T <y
LICFOSSE < 151,000 o<1 I T B
- o : - T
Wheve the technical i ecifientions express a release limit in terms of a constant factor Limbs the 10 CIR Part 20
concen tlaticn lizits, the g used s 3 x 10‘8 uCl/cc This #PC is based on typical ncole maxburb release with
Aess Yhan 2 SUUTS :"1'3‘;,(11,;3)@.’ oe holdw longse Lhan ? 'le the IPC s larg r') : ‘
o whre Bhe teosiatag) soeeifientions Jo not >fuLc an o]fdﬂl llnlt for Lhc iodines and Dartlculqbes’ an MPC value of
bk 10, /ﬂn wAnourcds hhis BC IS bized on She rost restrictive isotope normally found - I-131. The annual
R AUARAREOE IS < 44;2; L/t teztor of 100 to account for reconcentra tion,
T Munmissiple F i wnte brsad on fzvor’)of‘ m'd ('Mm mqs f‘wm FoR JS final nA/aFds IRy Iy re LOPL PRV 'U\ GI\'IL .

N .
T iy
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TABLE 11T : R

RELEASZS OF RADICACTIVITY ¥RGM PCIUER REACTORS 1M LIQUID EETL .;.-:

w
| 2]
F’n
§ o
G
(o))
joo

t
]

MIZED FISSION & CORROSION PRODUCTS ) IRITICN |

‘ Cenceatration S . - 7
. ~ Released Limitl ™ A Percentz?f Released : L
Facility . _(Ci) (1077 wCi/ml) _ Limit® _(Ci) - - percent of wpc3/

31 pOCK 7.9 1.5 59 YA oy
1 AH0UHT RAY, 3.0 S 0 7.2 <1

prasian 1 - 5.97 1. Y - e o

i CON, VAR 1. : - : 7. ' 172 o <1

0
-~
a2
—
~
v
)

<>
<
-~

Lo LA CROSSE 4 1 3 . deglt L meee
SANOXOPRE 1.5 1 B 2 R X L& - <l

SAXTON 0,009 | S . 23 1s T <l

CINDIAN POINT 1 34.6 s 2 A Y ik
ELCRIVER 0.2 . 120 . <1 . g2 .. <1
PEACH BOTTCH 000035 | 1 T <y twegl e

ThHREE 0.009 - ! - <1 1170 R <1

j © o 1/3772/, 3/, 4] - Sea notes on next paga,
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NOTES FOR TABLE ITT

Faciiity licensas require that the release of radioactive liquids
in plant effluenits be in accordance with 10 CFR Part 20, “Standarxds
for Protcction.Against Radiation.'" Uhere there is-a mixture of
wors than oune rud ionuclide fu the oifluent, the permissible con=-
centration is dependent wpor che extent to which the licensee
deteririned the isotopic coaposition of the wiuture. Part 20 pro-
vides formula and procedurcs for determining the limiting-value

of concencration for mixturcs. In recognition of the time and
cifoxt 1eau1red to provide corplene information on the wixture,
Note 3 of Appendix B to Part 20 provides a table for determining

the iimiving permissible couwcentration 1f it can be demonstra ced
tain

that certain isotopes are.not present, The values selected or
cilculated by licensecs for 1%6€ are showa in this column. These
valucs may vary irom yeag to year.

Owe of the_limits specifically wentioned in Note 3.c. of pPart 20
i ) % 1077 uCi/ml, which is uuLfLCLGntly restrictive that it can
be ws2d for -any mixture of fission and corrosion products in water
from any nuclear power reactoyx without any identification of the
radioisotopic composition of the mixture. Typical isotoplc com-
positions of radioacrivity in water from power reactors are such
that limits higher by two orders of magnitude or more are expected
to be available to the licensce 1f he wishes to support them with
cdequate radioisotopic analyses. The percent of limit given in
this column generally represeals upper bounds to the value that
would be applicable on the basis of a cémplgte analysis of the
cowposition.

The maximum pcrmlgSLble concentration of tr;cium in water 1is
3 % 1073 uCi/ml.

actors use no ‘lithium or boron, in the primary coolant and
simificant source of tritium is fission. The fraction

ducing tritiuam is swall and most of the tritium. pro-

e

?
duced is reta d in the fuzl lcmcnts until they are dissolved in
e
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J
A
|
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Facility

HUMEOLDT RAY
ELZ RIVER

DRESDEN 1 .

TABLE TV

RELEASIS OF RADI CACTIVILY | FROM PCIIR 23 3ACTORS IN IN CASEOUS ARFLUENTS 1968
HCBLE 4D ACTIVATION CASES BALOGEHS AND PAZTICUTATES
[
- ' Curies Percentage of Curles Peycen
Relzasad Petm1 sible .permissihle HERGRETL Peendssiblot Pern

897,050
643

240,000

1,560,000 57
19,000 3,

22,000,000 S,

4

)}

limie

t}n

TANKER 0,656 8,400 <11
316G ﬁccx 232,059 31;Qoq,ooo <1
TYDIAN PALNT 1 55,2 ,600,000 <1
PIACH BOTTOM 105.5 12,£00 <1
SaKTON 18.6 3,750 <1
CONN, YANGER 3.7 95,000 <1
| SAN ONOFRE 4.75 567,000 <1
LA CROSSE (<1) 480,000 <1
Vtere the technical ssocificatiocas do 'OLvaLaLL an s"nLaf
valuz of 1 x 10-10:01/cc wag used, This MPC is based on
I-131, The annual limit was reducod
AN

0.45
ez,

(&)

0.15

~ot the dedines

O3S “(‘bx,rlk.(.x 1t 1001.);
Dy a fnbLJL of 700 to zccount for vec:
)

5.6 ' 8

0.1
140 <1
0.03 < 1“
38 <1

7 <1
0.09 <1

10 <.1

02 <y

O.8

0.8 <L

particulates, an MPC

norzally found -

ind

sacantratiag,

‘u.d.("e OL
1issible

<1l -

<.l

e e e apen
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f S STATE OFFICE BUILDING S :
. . HILL FARMS STATE OFFIC L . ARTHUR L. PADRUTT
s ~ MADISON, WISCONSIN 53702 CHAIRMAN

WALTER J. COLE
COMMISSIONER
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v

s . . .
. e : STANLEY E. GILBERTSON
June 27 2 1907 ) - : COMMISSIONER
£ o ' S : JOHN- F, GOETZ ' :
i — Jz(ﬁ C’ : ) EELCRETARY
FILE NO.

Hon. Glenn S. Seaborg -

Chairman R R
U.S. Atomic Energy Commission ' : .
Washington, D.C. 20545

} - Dear Chairman Scaborg:

- Thank you for your informative letter of

‘ . June 23, 1967, with reference to the first three conditions
| em— . contained in the Wisconsin Public Service Commission's
"Pindings of Fact, Permit, Certirficate and Order, " dated
Jenuary 24, 1967, authorizing the construction and opera-
tion of the Point Beach nuclear power station. '

- The Public Service Commission of Wisconsin

specifically recognizes that the control of radiation

hazards from production and utilization facilities, includ-

ing nuclear reactors; 1is the exclusive responsibility of

o  the Federal Government. The thiee provisions referred TO
above were not intended by this Commission as "conditions"
in the sense that there must be mandatory compliance by
Wisconsin Michigan Power Company. 1In view of the Atomic

L m@ggrgmeommission'§M§xclusive suthority in the field of

h T “radiological safety, these provisions were intended to

be merely advisory to the Company and subject, of course,

! to any different and conirary position the Atomic Energy

Commission might choose to adopt. . - -

S I hopeithat this ciarifies the matter.

,%éry truly your

/‘%\ /
= //,/// o S
: T

Arthur L. Padrutt,

- WET/fm - . .- Chairman. - '
k ¢'d Dfa/isn of Roge T
'TRS,_"_,f:ZZQ_Z“MN N
o N o ¢ / /
. /_ .
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