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Dear Senator Glenn:

Thank you for your letter of May 24, 1979, and for the opportunity to comment
upon the issues raised by Mr. Robert Alvarez of the Environmental Policy
Center in his testimony on May 10, 1979, before your subcommittee. Our
response to the principal points raised by Mr. Alvarez are enclosed
(Enclosure 1).

Mr. Alvarez has provided the Commission staff with a draft of the Environ-
mental Policy Center report, " Environmental Monitoring of Radiocctivity"
prepared by Craig Swick. On June 7,1979, members of the NRC und EPA
technical staff s met with Mr. Swick to discuss the report on environmental
monitoring. A detailed written response to that report is being prepared
by the NRC staff. Thi s response to Mr. Swick's report will include dis-
cussion of the major items of disagreement mentioned by Mr. Swick in his
July 18 letter to you. 'Our conclusion is that the report inaccurately
reflects the Commission's requirements for environmental radiation monitoring.
The recuirements for environmental radiclogical monitoring listed in NUREG-0475
(En:losure 4) and in the NRC staff technical position (Enclosure 5) for areas
around nuclear power plants were not recognized in Mr. Swick's report. These
recuirements were clarified with Mr. Swick during the June 7 meeting.

Tne possible role of vitamin B-12 in enhancing the uptake of radioactive
ccbalt is currently being examined by the NRC staff. However, it is

important to note that even if the uptake of radioactive cobalt is
increased by as much as a factor of 2300, as suggested by Mr. Alvarez,
the doses, as calculated by the standard methodology for the licensing
of nuclear power plants in the U.S., would not change by as much as a
factor of two for the liver and the total dose to the liver of 1-3 mrem
would still be well below the allowable limits. Therefore, staff
conclusions regarding acceptability of these doses are not expected to
change.

The Commission's requirements for effluent and environmental radiation
monitoring are contained in the NRC regulations in Part 20 and Part 50
of Title 10 of the Code of Federal Regulations. Considerable additional
guidance to licensees is contained in Regulatory Guides 1.21, 4.1, 4.13.
4.14, 4.15 and 4.16. If you desire, we will provide you with copies of
these documents.
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The important features of these environmental monitoring requirements include:
continuous sampling of several offsite locations for airborne radiciodine
and particulates; periodic collection of cumulative direct radiation measure-
ments in several different sectors; periodic sampling of environmental media
for power plant related radionuclides in milk, water, and foods.

A comparison of the technical specifications for environmental radiation
monitoring and the 1978 annual environmental monitoring report for the Three
Mile Island fluclear Station indicate that the licensee's program was consistent
with liRC requirements. Also, the specification section requires the licensee
and its contractors to participate in the EPA Crusscheck Program or an
equivalent program and to report the results of these analyses to the tiRC.

We are re-examining the monitoring programs required by NRC regulations as
they relate to accident conditions. We plan to require licensees to place
additional themoluminescent dosimeters (TLD's) in all directions around
nuclear power plants including dosimeters in populat'nn centers and in the
vicinity of nearby residences and schools. fiRC is aiso independently estab-
lishing a program to employ its own dosimeters in addition to requirements
imposed on licensees. More comprehensive changes in the requirements for
environmental radiation surveillance may result from our investigations of
the actions and events leading to the accident at the Three Mile Island
fiuclear Station and the implications of the accident for improving our
regulatory program.

Thank you again for the opportunity to clarify these points. Please contact
us if you have any further questions on the Commission's requirements for
environmental radiation surveillance or require additional infomation.

Sincerely,

Original Signed by pl. -f
Victor GIindy [R;

,h Joseph M. Hendrie
l' Chairman

0
Enclosures:
1. Response to coments
2. Draft Report of the Ad Hoc Inter- Cleared with all Cmrs, by SECY C/R

agency Dose Assessnent Group
3. May 10 Report of the Ad Hoc Inter- SECY OCA

agency Dose Assessment Group TCom16f5L SKentiiUREG-0475, " Radiological Environmental 9 9/19/794.
flonitoring by liRC Licensees for Routine /19/79
Operations of tiuclear Facilities"

5. Radiological Assessment Branch Technical
Position on Environmental Monitoring
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STAFF RE.SPONSE TO COMMENTS MADE BY ROBERT ALVAREZ OF THE Et!VIRONMENTAL POLICY

CENTER IN TESTIMONY ON MAY 10, 1979 BEFORE THE SUBCOMMITTEE ON ENERGY, NUCLEAR

PROLIFERATION AND FEDERAL SERVICES, COMMITTEE ON GOVERNMENTAL AFFAIRS, UNITED

STATES ENATE' .'

I. COMMENTS CONCERNING THE REPORT OF THE AD H0C POPULATION DOSE ASSESSMENT
GROUP, " PRELIMINARY ESTIMATES OF POPULATION DOSE AND HEALTH EFFECTS"
(APRIL 15,1979 DRAFT REPORT)

ja Coment: The report does not mention possible effects from the inhalation
of beta or gamma-emitting radionuclides from ingestion of contaminated food.

Response: The dose associated with inhalation of xenon-133 (a beta and gamma

emitting radionuclide which was the principal radionuclide detected in the

environment follwing the accident) is estimated in section 53 of the

April 15th Ad Hoc Group draft report (page 51). The inhalation dose from

the radioactive xenons are discussed on pages 70 to 73 of the May 10, 1979

report of the Ad Hoc Task Group.

Inhalation and ingestion doses from radioiodine-131 (a beta and gamma emitting

radionuclide) are discussed on pages 52 to 54 of the April 15th draft and on

pages 74 to 77 of the May 10th Ad Hoc Task Group report.

Reported environmental measurements (air, water, grass, and soil) did not

indicate the presence in the environment of additional beta or gamma emitting

radionuclides at concentrations which would be attributed to the accident or

to the nonnal operation of units 1 and 2 of the Three Mile Island Nuclear
'

Station.
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h Comment: The report does not mention the risk of cataracts from beta and
*

gamma skin [ external] exposure.

Response:. The reason that cataract production was not considered in the
,

evaluation of the potential impact of the Three Mile Island Accident is that
.e

'

there is an apparent threshold dose (at least for beta and gamma radiation)

for induction of visual impairment by cataracts below which observable

injury or impairment is not produced. This " threshold" dose in man has

been estimated to be 200 to 500 rem (200,000 to 500,000 millirem) by the

fiational Academy of Sciences' Advisory Comittee on the Biological Effects
lof Ionizing Radiation (BEIR) in their 1972 report ,1500 rem (1,500,000

2millirem) by the International Commission on Radiological Protection , and

approximately 600 rem (600,000 millirem) by the fiational Council on Radiation
3Protection and Measurements . Because these " threshold" doses are, at a

,

minimum, approximately 2000 times the estimated whole body dose which may have

been received by any individual from the Three Mile Island Accident (less than

100 millirem) and 25,000 times the average dose estimated to have been received

by individuals within 10 miles of the Three Mile Island site, the fiRC staff does

not believe that there is any possibility of cataract production due to the

accident.

I Advisory Committee on the Biological Effect of Ionizing Radiati]n (BEIR),
"The Effects on Populations of Exposure to Low Levels of Ionizing Radiation,"
tiational Academy of Sciences, tiational Research Council (1972) p.179.

2 International Cormission on Radiological Protection, "Recomendations of the
International Commission on Radiological Protection (Adopted January 17, 1977),"
ICRP Publication 26, Pergamon Press, Oxford, England (1977) pp.12-13.

3
flational Council on Radiation Protection and Measurements (fiCRP), " Basic
Radiation Protection Criteria," fiCRP Report tio. 39, 14CRP, Washington, D.C.
(January 15,1971) pp. 38-40.
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fe. Comment: The report provides no basis for its estimate "that the beta dose to
the skin is probably four times . . . the gamma dose".

Reso nset The technical basis for this factor was discussed on pages 48-49 of

the dra.ft (April 15th) report and on pages 67-68 of the May 10th report of the

Ad Hoc Interagency Dose Asse~ssment Task Group. This discussion details the

conservative assumptions used to detennine that the combined outdoor beta /

gama dose to the skin of an individual exposed to a plume of noble radioactive

gases (neglecting clothing) would be about 3.8 times the gamma dose to internal

organs. This difference is due to the limited penetrating ability of the beta

component of such a plume which results in more enercy being deposited near the

surface of the body.

f g Co m ent: The report states that the only radionuclides released were iodine-131
anc xenon-133 (which are described as the least biologically significant because
they decay to stable isotopes), when in reality there must have been releases
of other isotopes and of krypton.

Res o:nse : The possible release of radioactive krypton isotopes is discussed on

page 9 of the draf t [ April 15th] report and on page 11 of the May 10th Ad Hoc

Group report. Both the form of other isotopes assumed to be present, i.e.,

particulate and/or soluble and their mode of release, i.e., through high

efficiency particulate filters and charcoal adsorbers limits the possible

isotopes of concern to those mentioned. This was confirmed by the fact that

such isotopes as Strontium-90 and short-lived Kryptons were not detected ii

the plant environs above background levels.

The description of the results of the Department of Energy analyses of environ-

cental samples which confirmed the absence of detectable levels of other radio-

nuclides are in Appendix "B" to the April 15th and May 10th Ad Hoc Group reports.

-3- !j/4 $20
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f e Comment: The report does not account for strontium in either the containment
building or the environment, although krypton decays in strontium.

Response: . The radioactive strontium in the containment and auxiliary buildings
,

has not contributed to off-site population exposures. Although both strontium-90

and strontium-89 have noble gas precursors (" parents"), these radionuclides have

very short half-lives. Krypton-89 (which decays to rubidium-89 and then to

strontium-89) has a 3.2-minute half-life and krypton-90, (the parent of

rubidium-90 and then strontium-90 has a 33-second half-life, so that it

would be unlikely that significant quantities of the gases would have survived

long enough to escape from the containment building or sunp tanks before decaying

into the particulate rubidium or strontium isotopes. These particulates should

have remained in the water or should have been trapped by high-efficiency

particulate air filters in the major effluent release paths. In any case,

as noted or. p. 11 of the May 10, 1979 Ad Hoc Group report, to our kncaledge

no strontium-90 has been detected in the environment above pre-existing

fallout levels.

EPA has been designated by the White House as the lead agency for coordinating

the collection and documentation of the environmental radiation data obtained

by all the Federal agencies involved in monitoring in the vicinity of Three

Mile Island. We plan to request that they ensure appropriate measurements

are made to confirm this position on strontium levels.

ff Comment: The report offers the " highly unlikely" explanation that al? the
cesium detected in milk after the accident was from spring fallout.

Resconse: The draft (April 15th) report states (page 54): "The presence of

this radionuclide is probably due to the deposition of residual fallout

produced from previous atmospheric testing." The draft report notes that

!)[4 3294_ ,
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this maximum concentration of cesium-137 is within the variation that one would

expect between individual farms and composite (EPA pasturized milk network

samples)sbples. This point is further clarified in the liay 10th Ad Hoc
'

Group /eport (pages 75-76). The Department of Energy environmental measure-
_

ments of cesium-137 in soil also support the contention that the cesium-137

levels are consistent with expected levels from residual fallout (page B-3

of Appendix B in both the April 15th and May 10th Ad Hoc Group reports).

Com.ent: The report does not discuss the possibility that radionuclide levelsfy
in milk will increase as cattle eat grass that was growing at the time of the

accident rather than food that had.been stored.

Resconse: This does not appear to be a likely possibility because increased

concentrations of long-lived fission products were not detected in either

Moreover, continu ng routine environmental surveillance should
~

igrass or soil.

detect any increases in radionuclide levels in milk above background.

II. C0"?ENTS ON THE POSSIBLE INCREASED UPTAKE OF COBALT-60 AS VITAMIN B-12

The IAEA paper regarding Co-60 uptake is an elaboration of a portion of the

report " Radiological Assessment of the Wyh1 Nuclear Power Plant" which has

been translated from the original German and is being reviewed by the NRC

staff. The staff is examining the appropriateness of incorporating data

from references provided in that report in later revisions of NRC regulatory

guidance. However, it is important to note that even if the uptake of radio-

active cobalt by the critical organ,.-the liver, is increased by as much as

a factor of 2300, as suggested by Mr. Alvarez, the doses to that organ, as

c.ulculated by the standardized " Appendix I" methodology used for licensing

-5- ! j [ 4 $.30
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nuclear reactors in the U.S., would not change by as much as a factor of two.

Tyoical calculated doses to this organ would be on the order of 1 to 3 mrem,
..,.

using Mr. Alvarez's assumptions, as compared to the Appendix I objectives
.<

of 15 mrem. Therefore, staff, conclusions regarding acceptability of these

doses are not exoected to change.

III. COMMENT IN THE ENVIRONMENTAL POLICY CENTER REPORT " ENVIRONMENTAL MONIa
TORING FOR RADI0 ACTIVITY"

The report by Craig Swick was sent to Mr. Robert Minogue, Director of the

NRC Office of Standards Development, as a draft report with a request for

cur review and comment. The principal issues raised in Mr. Swick's report
. .

were:

g , Comment: "ine decision to eliminate the strontium-90 monitoring requirements
ratner than to investigate collection methods and laboratory procedures that
yielded no evidence of Sr-90".

Resoonse: Experience with many plant -years of operating data showed that

radiostrontium related to nuclear plants was being detected at insignificant

levels or not at all. Strontium-90 from world-wide fallout was being detected

at very low concentrations. However, these low concentrations of fallout

strontium-90 masked the presence of the even lower concentrations of any plant-

related strontium-90. Thus :the environmental radiostrontium monitoring

program was unproductive. Monitoring both strontium-89 and strontium-90 continues

to be required for radioactive effluents from nuclear power plants where their.

changing levels and higher concentrations can be more easily detected. Should

unusual circumstances warrant environmental monitoring for radiostrontium, it

will be. required, on a case by case basis, by the NRC staff.

!3/4 531
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N Coment: " Requiring labs to participate in EPA's Environmental Radioactivity
Laboratory Intercomparison Studies without (a) setting standards for the level
of work, (b) requiring utilities to use the studies results or--perhaps most
important c(c) acknowledging that the program is inappropriate because it was
designed to monitor fallout from nuclear explosions, i.e., radiation levels
higher}han those generally found around nuclear power plants . . ."

Response: Environmental monitoring requirements currently being imposed on

nuclear power plent; require participation in the EPA Environmental Radioactivity

Laboratory Intercomparison Studies ("Crosscheck") Program (or an equivalent

program) as part of a quality assurance program for effluent and environmental

monitoring following guidance in Regulatory Guide 4.15. This Regulatory Guide

states that if the result of " cross-check" analysis is outside of specified

limits, an investigation should be made to determine the reason for this

deviation and corrective action should be taken as necessary.

Participaticn by liRC licensees in this " cross-check" program is the subject

of an interagency agreement between fiRC and EPA. The EPA " Cross-check"

program was not " designed to monitor fallout". It was designed to provide

an independent check on the precision and accuracy of laboratory measurements

of radioactive materials in environmental media. f;RC has recognized that the

concentrations of radionuclides in samples supplied by EPA are generally above

the concentrations found in environmental media around nuclear power plants.

In accordance with the interagency agreement,fiRC has requested the EPA

include in its " cross-check" program samples that better meet fiRC needs. The

samples requested include samples that have concentrations of ra'dionuclides
~

that are lower than those previously supplied in order t6 more closely

approximate the concentration found in the environment around nuclear power

plants.

!5/4 U2
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Sc Cc=ent: "The policy of collecting milk samples only twice monthly--allowing
nearly two I-131 half-lives to pass between collections--and then diluting
them with other milk, which may result in an estimated " typical" dose but
not comply with EPA guidelines setting an annual whole-body dose limit of
25 mr fo'r each person in the general public".

Response: The statement that milk samples are diluted with "other" milk

is incorrect. In the monitoring programs required by fiRC for nuclear power

plants, milk samples are collected at fants in the vicinity of the plant.

They are not diluted with "other" mile before analysis. The twice monthly

sampling of milk is, in our view, a reasonable compromise between the

increased sensitivity of detection by more frequent sampling and analysis

and the increased cost of additional sample collection and analysis. The

continuous sampling of airborne radiciodine releases from the plant and the

very low detection limits required by fiRC for the determination of I-131 in

milk combine to ensure that radiation doses to individuals from I-131 in

milk in excess of fiRC and EPA dose standards do not go undetected.

3 J Com ent:
Use of thermoluminescense dosimeters (TLD's) that can detect only

gama radiation at Three Mile Island.

Resoonse: This question is addressed in the Summary and Section 5 of the

May 19,1979 report, " Population Dose and Health Impact of the Accident

at the Three Mile Island f4uclear Station," by the interagency 'Ad Hoc

Population Dose Assessment Group . In brief, although the beta radiation

dose from the Three Mile Island accident cannot be quantitatively assessed

from direct measurement by TLD's, it can be, and has been, estimated from

a knowledge of the predominant radionuclide released (Xe-133) ind from

infor .ation in the fiRC Regulatory Guide 1.109 and fiUREG-0172. The potential

health effects of beta radiation dose are shown in that report to be a~ small

fraction of the gamma radiation effects. 7la/4 W
,
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A standardized monitoring program should be established.
]c Co=ent:

fiRC agrees with this coment and is establishing a " standardizedResponse:

monitorindprogram". It is the program described in the Branch Technical

Positio~n (BTP), "An Acceptable Radiological Environmental Monitoring Program,"
This " standardized" monitoring is incorporated within the

dated March 1978.

" standard" radiological effluent technical specifications for nuclear power

reactors that are being required for all nuclear power plants.

fiRC should publish its guidelines in the Federal Register.
# Coment:

The fiRC guidance for the standardized monitoring program, discussed
Resconse:

above, has been nade widely available to those involved in radiological
If additional cuicance is

. monitoring programs for nuclear power plants.

determined to be desirable, a modified technical position or a Regulatory

Guide addressing this matter will be prepared.
Regulatory Guides receive~

wide public circulation for infont.ation and comment.
.

..

To the extent that this reconnendation goes to incorporation of detailed
-

specifications for the design of environmental radiation monitoring programs
in f?RC's regulations (in the Federal Register) that action would remove the

flexibility to incorporate newer monitoring methods or modify programs to
.

account for specific unusual site characteristics or changes in plant operation
Because of the rulemaking procedures required for issuing andpromptly.

amending regulations, any modification of the standardized design would

require considerable time and effort by the fiRC staff.
.

regulations provide requirements for having such programs and ourThe fir:

Regulatory Guides provide guidance as to more specific details of an acceptable
i 7 / 'e. 73./4ji s ?.
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Detailed requirements for a specific site are contained in theprocram.
This approach provides for greater flexibilityfacility 1icense conditions.

and adaptability to meet particular or unusual conditions, or to incorporate
,

improv'ements,'while still providing adequate opportu6ity for public co=ent

and input.

!5/4 3.55
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.Cr.anch .lechnical Position

Ba ckc. roe _/id

Regulatory Guide 4.8, Environmental Technical Specifications for Nuclear
Power Plants, issued for ccrment in December 1975, is being revised based
on coc. .ents received. The Rcdiological Assessment Branch has developed
the following Branch Position on the radiological porticn of the environ-.

mental conitoring progra1. The position was formulated by an N?.C working
group v.hich considered cor.: ents received af ter the issuance of the
Regulatory Guide 4.8.

10 CFR Parts 20 and 50 require that radiological environr.en al :nitorinc
programs be established to provide data on measuraole levels of raciation
and radioactive materials in the site environs. In addition, Appendix I to
10 CFR Part 50 requires that the relationship between cuantities of radic-
active material relcased in effluents during normal operation, including
an;ici:Eted operational occurrences, and resultant radiation deses to in-
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AN ACCEPTABLE RADIOLOGICAL
ENVIRONMENTAL MONITORING PROGRAM

Procram Reouirements

Envifonmental samples shall be glected and analyzed according to Table 1
at locations shown in Figure 1. Analytical techniques used shall be
auch that the detection capabilities in Table 2 are achieved.

The results of the radiological environmental monitoring are intended to
supplement the results of the radiological effluent monitoring by verifying
that the measurable concentrations of radioactive materials and levels of
radiation are not higher than excected on the basis of the effluent measure-
ments and modeling of the environmental exposure pathways. Thus, tne

specified environmental monitoring program provides measurements of radiation
and of radioactive materials in those exposure patnways and for those radio-
nuclides which lead to the highest potential radiation exposures of indivi-
duals resulting from the station operation. Tne initial radiological environ-

cental monitoring program should be conducted for the first three years of
cornercial operation (o- other period corresponding to a maximum curnut
in :ne initial core cycle). Following this perioc, program changes may oe
proocsed based on operational experience.

The specified detection capabilities are state-of-the-art fcr routine
envirunme dal measurements in industrial 'aboratorias. The LLCs for I 101
in water, ailk and other food procuc s correspond to one qua rter of the
Appendix I (10 CFR Part 50) design oojective cose-equivalent of 15 mrem /yr
for atmosaheric releases and 10 crem/yr for liouid releases to the most
sensitive organ and age group. They are based on the assumptions given
in Regulatory Guide 1.109, Rev 1.

Deviations are permitted frcm the required sampling schedule if specimens
are uncbtainable due to hazardous conditions, seasonal unavailability,
calfunction of automatic sampling equipment and other legitimate reasons.
If specimens are unobtainacle due to sampling equipment malfunction,
every effort shall be made to complete corrective action prior to the
end of the next sampling period. All deviations from the sampling schedule
shall be documented in the annual report.

The laboratories of the licensee and licensee's contractors which perform
analyses shall participate in the Environmental Protection Agency's (EPA's)
Environmental Radioactivity Laboratory Interccmparisons Studies (Crosscheck)
Program or equivalent program. This participation shall include all of the

.'It may be necessary to require special studies on a case-by-case and
site specific basis to establish the relationship between quantities
of radioactive material released in effluents, the concentrations in
environmental media, and the resultant doses for important pathways.

I
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determinations (sample medium-radionuclide combination) that are uffered by
EPA and that also are included in the monitoring program. The results of
analysis of these crosscheck samples shall be included in the annual report.

If the esults of a determination in the EPA crosscheck program (or equivalent
progr,am) are outside the specified control limits, the laboratory shall
inve'stigate the cause of the problem and take steps to correct it. The
results of this investigat' ion and corrective action shall be included in
the annual report.

The requirement for the participation in the EPA crosscheck program, or
similar program, is based on the need for independent checks on the
p ecision and accuracy of the measurements of radioactive caterial in
environmental sample matrices as part of the quality assurance program
for environmental monitoring in orcer to demonstrate that the results
are reasonably valid.

A census shall be conducted annually during the growing season to determine
the location of the nearest milk animal and nearest garden greater than
50 so. meters (500 so. ft.) producing broad leaf vegetation in each of
the 15 meteorciogical sectors witnin a distance of 8 km (5 miles).2 For
elevat ' eleases as cefined in Regulatory Guice 1.111, Rev. 1.. thr. census
shall aisa icentify the locations of all milk animais, and gardens
greater than 50 sa. meters procucing croad leaf vegetation out to a
distance of 5 km. (3 miles) for each radial sector.

If it is learned from this census that the milk animals or garcens are pre-
sent at a location wnica yielcs a calculated thyroid dose greater tnan tnose
previous,1y samoied, or if the census results in changes in tne location usec
in the radioactive effluent technical specifications for cose calculations,
a written report shall be submitted to the Director cf Operating Reactors,
NRR (with a copy to the Director of the NRC Regional Office) within 30 daye
identifying the new location (distance and direction). Milk animal or
garden locations resulting in higher calculated doses shall be added to the
surveillance program as soon as practicable.

The sampling location having the icwest calculated dose may then be dropped
from the surveillance program at the end of the grazing or growing season
during which the census was conducted. Any location from which milk can
no longer be obtained may be dropped from the surveillance program after

a
Broad leaf vegetation sampling may be performed at the site boundary
in a sector with the highest D/Q in lieu of the garden census.

.
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notifying the NRC in writing that they are no longer obtainable at that
location. The results of the land-use census shall be reported in the
annual report.

The cen' sus of milk animals and gardens producing bread leaf vegetation is
based on the requirement in Appendix I of 10 CFR Part 50 to " Identify
changes in the use of unrestricted areas (e.g. , for agricultural purposes)
to permit modifications iri monitoring programs for evaluating doses to
individuals from principal pathways of exposure." The consumption of milk
frc= animals gra::ing on contaminated pasture and of leafy vegetation con-
taminated by airborne radiciodine is a major potential source of exposure.
Samples from milk animals are considered a better indicator of radiciodine
in the environment than vegetation. If the census reveals milk animals are
not present or are unavailable for sampling, then vegetation must be sampled.

The 50 so meter garcen, considering 20% used for growing broad leaf vege-
tation (i.e., similar to lettuce and cabbage), and a vegetation yield af
2 kg/m , will produce the 26 kg/yr assumed in Regulatory Guide 1.109,2

Rev 1. . for child censumption of leafy vegetation. The option to consider
the garden to be bread leaf vegetation at the site boundary in a sector
with tne highest D/Q should be conservative and that iccation may ce used
to calculate coses cue to radicactive effluent releases in place of the
actual locations wnicn wouic be determined by the censes. This cction
does nct acaiy to piants with elevated releases as cefined in 3egulatory
Guice 1.111, Rev. 1.

Recortinc Recuirement

A. Annual Environmen.al Operating Report, Part 5, Radiological.

A report on the radiological environmental surveillance program for
the previous calendar year shall be sucmitted to the Directcr of the
NRC Regional Office (with a copy to the Director, Office of Suclear
Reactor Regulation) as a separate document by May 1 of each year.
The period of the first report shall begin with the date of initial

interpretations , and stit' :tici. .. _'. __; . ;M,ummarv ( f omet of Table 3),
criticality. Tne reports shall include a s

the resuits of the~ 4- Ad -

radiciogical environmental surveillance activities for the report #[ % "f h
period, including a ccmparisen with cperational controis, precoeraticnal
studies (as appropriate), and previous environmental surveillance
reports and an assessment of the observed impacts of the station
operation on the environment.

In the event that some results are not available the report shall be
submitted noting the explaining the reasons for the missing results.
The missing data shall be submitted as soon as possible in a supple-
mentary report.

.
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The reports shall also include the following: a summary description
of the radiological environmental monitoring programj nc di ; ...,'hg -

"s'"de '" "W'p e , - cod phyMn'. chr:ct:":t N af amhsue
umple type, s=- ': pr;;crctk.r C ..o , c..a'.,t h %.e":9, rd sa M ng

.

n ip :-t ' cd; a map of all sampling locations keyed to a table giving
distances and directions from one reactor; the results of land use

' ' censuses; and the results of licensee participation in the Environmental
Protection Agency's Environmental Radioactivity Laboratory Intercom-
parisons Studies (Crosscheck) Program.

B. Nonroutine Radiological Environmental Operating Reports

"If a confirmed 3 measured radionuclide concentration in an environ-
mental sampling medium averaged over any cuarter samoling perioc
exceeds the reporting level given in Table 4. a written repor shall
be submitted to the Director of the NRC Regional Office (witn a copy
to the Director, Office of Nuclear Reactor Regulation) within 30 days
from the end of the cuarter. If it can be demonstrated that the
level is not a result of plant effluents (i.e. , by comparison with
control station or preoperational data) a report need not be. submitted,
but shall be discussed in tne annual recort. When mere tnan cne of
the radionuclides in Table 4 are detected in the medium, the reporting
level shall have been exceeced if:

concentration (1) concentration (21.
. . ,,

reporting ievel (1) reporting sevel (2) ''- '

If radionuclides otner than those in Table 4 are detected and are
due frcm plant effluents, a recorting level is exceeced if the
potential annual cose to an inciviaual is ecuai to or greater tnan
the cesign objective doses of 10 CFR Part 50, Appencix I. This
report shall incluce an evaluation of any release conditions,
environmental factors, or other aspects necessary to explain the
anomalous result.

.,

A confirmatory reanalysis of the original, a duplicate, or c new sample
may be desirable, as appropriate. The results of the confirmatory
analysis shall be completed at the earliest time consistent with the
analysis, but in any case within 30 days.

s .
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TAlli E 1 (Continued)
I,

Exposure Pathway llumber of Samples"' Sampiing and Type and Frequency
a

and/or Sample and Locations Collection frequency of Analysis
,

WAIEit00liflE .

.

Surface 1 sample upstream Composite sample oyer Gamma isotopic analysis9
h

1 sample downstream one-month period ' monthly. Composite for
tritium analyses
quarterly

Samplesfrom1or2sourgesonly Quarterly Gamma isotopic andGround
if likely to be affected tritium analysis

quarterly

Drinking 1 sample of each of 1 to 3 of Composite sample 1-131 analysis on each.

the nearest water supplies which over two-week period' composite when the dose
could be affected by its if I-131 anlysis is calculated for the con-
discharge performed, monthly sumption of the water*

composite otherwise is greatep than 1 mrem
per year. Composite for
Gross il and gamma isotopic

,

analyses monthly. Compo-
site for tritium analysis

quarterly

1 sample from a control location

Sediment from l sample from downstream area Semiannually Gamma isotopic analyses
Shoreline with existing or potential semiannually

recreational value-

It1 GEST 10ti
~ - '

t.,

I-lil k 2 Samples from milking animals Semimonthly when ani- Gamma isotopic and 1-131
in 3 locations within 5 km inals are on pasture, analysis semimonthly when
distant having the highest dose monthly at of.her times animals are on pasture;

potential. If there are none, inonthly at other times.#

s
N then, 1 sample from milking

a n iina l s in each of 3 areas
between 5 to 8 km distant where
doses are calculated to be
greater than 1 mrem per year



.
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TARI.E 1 (Continued)

Exposure pathway flumber o f S.unples" Sampling and , Type and Frequency
and/or Sample and Locations Collection Frequency" of Analysis

.

Milk (cont'd) I sample from milking animals at .

a control location (15-30 km
distant and in the least prevalent

wind directiott)

Fish and 1 sample of each conunercially and Sample in season, or Gamma isotopic
Invertebrates recreationally important species semiannually. i f 'they are analysis on edible

in vicinity of discharge point not seasonal portions
,

1 sample of same species in areas
not influenced by plant discharge

Food Products 1 sample of each principal class At time of harvest) Gamma isotopic-,

of food products from any area analysis on edible
which is irrigated by water in portion. I-131
which liquid plant wastes have analysis on broad
been dischar0ed leaf vegetation

3 samples of broad leaf vegetation Monthly when available
grown nearest offsite locations
of highest calculated annual
average ground-level D/Q if milk
sampling is not performed

1 sample of each of the similar Monthly when available
--- vegetation grown 15-30 km distant
u in the least prevalent wind direction

if milk sampling is nol performed

_
A

V.
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TABl.E 2

Detection Capabilities for Environmental Sample Analysis"
,

Lower Limit of Detect. ion (LLD)"
~~

Airborne Particulate
Water or Gas Fish itilk Food Products Sediment

3 (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pCi/kg, dry)Anaysis (pCi/1) (pCi/m ) -

t/ c -2
gross beta .2 1 x 10

poco (wco*) .

3
11 -330 -

0 9

54 6 0lin 15 130
PAJ'

59
Fe 30 6 9 260

E5'e)58,60
Co 15 130

Es ed

65 30 N 260Zn *

M*95 --

10' /.5' bZr-ttb u
N C / f*

[0-5b -2 .0:8 ' S?25 ,'Nd d131 s 7 x 10g -

.

+
-2134,137

Cs $ 15(/o),'8 1 x 10 130 15 'h0/ .' 150

110 15 *Ba-La 15

()s ; '. .OAc > A0 / c/> %iea av Y4a J ow?., r,(a,.c ,,,,, s ,,,'.- . . . . g,, , c.- c.. ' .'.:geI
_ a,,.; p {c.7;d ,
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1
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TABLE 2

NOTES

.

" Acceptable detection capabilities for thermoluminescent dosimeters used for
environmental measurements. are given in Regulatory Guide 4.13.

bTable 2 indicates acceptable detection capabilities for radioactive materials
in environmental samples. These detection capabilities are tabulated in

terms of the lcwer limits of detection (LLDs). The LLD is defined, for

purposes of this guide, as the smallest concentration of radioactive material
in a sample that will yield a net count (above system background) that will
be detected with 9574 probability with only 5?' probability of falsely con-
cluding that a blank observa . ion reoresents a "real" signal.

For a particular measurement system (which may include radiochemical
separation):

4.66 s
b

exp (- AM.)LLD = E V 2.22 Y- - -

where

LLD is the lower limit of detection as defined above (as pCi per
unit mass or volume)

s is the standard deviation of the backcround countinc rate or cf
U

~

the ccenting rate of a blank sampie as apprcpriate (as counts per
minute)

E is the counting efficiency (as counts per disintegration)

V is the sample size (in units of mass or volume)

2.22 is the number of disintegrations per minute per picocurie

Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide

at is the elasped time between sample collection (or end of the sample
collection period) and time of counting

The value of S used in the calculation of the LLD for a particular measure-
cent system shSuld be based on the actual cbserved variance of the back-
ground counting rate or of the counting rate of tha blank samples (as
apprcpriate) rather than on an unverified , theoretically predicated variance.
In calculating the LLD for a radionuclide determined by ga. ma-ray spectrometry,T

the tackground should include the typical contributions of other radicnurlic25
normally cresent in the samples (e.g. , potassium-40 in milk samples).

- Typical values of E, V, Y and at should be used in the calculation.

D )D D $
. dl A e !3/4 $4/we m e ,
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It should be recognized that the LLD is defined as an a priori (before
the fact) limit representing the capability of a measurement system and
not as a costeriori (after the fact) limit for a particular measurement.*

C LLD for drinking water.
d 131LDs. for I in water, milk and other food products correspond to one-
,uarIeroftheAppendixI(10CFRPart.50)designobjeftGedose-equWalejt

-

#,lof 15' mrem / year fori,atmo, spheric'. releases and 10 mr,ed/yr for\ liquid releases to
athe most sensitive organ and age group using the asssumption 'ven in i

,
'Re'gulatorv Guide 1.109', Rev.1. / '

T O J
.#L LLD for leafy vegetables.

5 '

7 -dc a ,., . ..
,

2

.

.

* For a more complete discussion of the LLD, and other detection limits, see
. the following:

(1) HASL Procedures Manual, HASL-300 (revised annually).
(2) Currie, L. A., " Limits for Qualitative Detection and Quantitative

Determination - Application to Radiochemistry" Anal. Chem. 40,
5S5-93 (1968).

(3) Hartwell, J. K. , " Detection Limits for Radioisotopic Counting
Techniques," Atlantic Richfield Hanford Corrpany Report ARH-2537
(June 22, 1972). '
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T_ARIE 3

EilVIR0tlMEllTAL RADIOL OGICAI. !!OillIORIllG PROGRAll AtitlUAL SUMf1ARY
llame of Facility Docket 110. -

'

Location of Facility Reporting Period
(County, State) .

.

locat t4 umber of
llean(f)gonsMedium or lype and Lower Limit All Indicator I.ocation with lii hest Control0

tionroutineLr cation Annual fleanPathway Sai.: pled Total ilumber of
Mean(f)g Mean ( f)b Range Reporteda '

flame(Unit of of Analyses Detection

Measureinent) Performed (LLD) Range llistance & Range Measurements
Direction

.

Air Particu 3)lates (pCi/m Gross J1 416 0.01 0.08(200/312) Middletown 0.10 (5/52) 0/08 (8/104) 1

(0.05-2.0) S miles 340 (0.08-2.0) (0.05-1.40)-

.

y-Spec. 32

137 0.01 0.05 (4/24) Smithville 0.08 (2/4) <' LD 4
Cs (0.03-0.13) 2,5 miles 160 (0.03-2.0)

131 0.07 0.03 (2/24) Podunk 0.05 (2/4) 0.02 (2/4) 1
g

(0.01-0.08) 4.0 miles 270 (0.01-0.00)
Fish pCi/kg

,
(wet weight) y-Spec. 8

.___
137 130 <RD - CD 90 (1/4) 0

Cs

( 134 130 60 - <MD MD 0
Css

60 130 120 (3/4) River Mile 35 See Column 4 <LLO 0
C (90-200)'~

r

See Tahie 3, note b.

ilean and range based upon detectable measurements only. Fraction of detectable measurements at specified locationsb

is indicated in parentheses. (f)
c!ote: The example data are provided for illustrative purposes only.t
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REPORTIrlG LEVEL.S FOR flollRollfitlE OPERATillG REPORTS

Reporting ievel (RL) .*

Broad Leaf
Water Airborne Particulate Fish Milk Vegetation

Analysis (pci/l) or Gases (pCi/m ) (pCi/Kg,wel) (pCi/1) (pCi/Kg, wet)3

A 4
11- 3 / x 10

4Y 3 x 10Mn-54 1 x la O -

2 4
Fe-59 4 x 10 @ 1 x 10

~

3 M 3 x 10''
-

Co-58 1 x 10 .

,

2 C 4
Co-60 3 x 10 1 x 10

2
Zn-65 3 x 10 p] 2 x 10

O) c1:n
2

Z r-fib-95 4 x 10 W
c) 2

I-131 2 0. 9' 3 1 x 10
h

3 3

Cs-134 30 10 1 x 10 60 1 x 10

3 3

Cs-137 50 20 2 x 10 70 2 x 10

2 2
Ba-La-140 2 x 10 3 x 10

.

.
-

'

,

, . . . ' r s .. ,,.

~' f /;* ,A,,(,, / \ ',*.
'

*

*b pa (:. ^ . .,.u- ., . , ,.. ' , '

N t (- ,

s

fs ) J e b I .'s .i|>ar, : .] ,,,, .' ci!a er .),/. (jf-g
,n
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Figure 1

(This figure shall be of a suitable scale to show the distance and
direction' of each monitoring station. A key shall be provided to indicate
what is sampled at each location.)
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