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\& ENVIRONMENTAL, MONITORING DATA 00074,
m FOR THE NATTONAL REACTOR TESTING STATION
. Celendar Year 1959 snd lst Quarter of 1960

A prime charier responsibility of the Atomic Energy Commission is protecting
p@““*ﬁ ageinss potential redistion hazerds emenating from activities within
the guomle energy program. AL the National Reactor Tesgting Stathion the Idaho
zrgsions Office, through its Health and Safety Divisien, is responsible for
“%1&““1& monitoring ¢f the environs to insure that any abrormalities in
radigbion levels are promptly detected, idsntified and evaluabted. This moni-
Souring discloged that all rediation emanating from NRTS operations during
1959 end the Pirst quarber of 1960 totaled less than 7 per cent of maximum
permisgible conecentrasion,

sheness of Nabtional Reactor Tegtipg Shation facilities practically
Hes the possibillty of any si lcant direct radiation exposures to
thoring populace, However, brace amounts, well below the maximum
Assible Lixite for the varicug 1sob p651, gre dispersed intc the natural
vircnment, Bobh liquid and gasepus wastes combaining a very low level of
radioactivity are dispoged of dally at the Nabtional Reacter Testing Station,

The Health and

Sefety Division ccllects and apalyzes a large number of water,

air, milk, and rebbit Db
2 ab
£

) ples as pmxt of their conghbant monitoring
jpwgz'%“. T ed bable presents the daba collected for 1959 and the

Tiret quarier

In meny coges 1t can be geen thet the dabs hss 60 be presented as being
less than a cerdain value, This is sty 1mp@f*ﬁﬂ+ in that many times 1t is

ey Zy feaglibls or practical to develop analytical procedures
bays uhﬁlr ”hi¢lty b0 aedeguately devermine that the amount being analyszed
is § o8 The value thab lS gtabed in thate cages represents the

ion Linit for thet particular messurement,

in example of cour dnterprebetion of envirommernbal waber vaiues is as

8 than 1.5 x 1077 micro

ity iz measured ab equal to or las
UL Sa aotlivity per cublc centimelber of wabar (dma yhical detection
Lim ing that Strontium-90 will coupbribubte less than 25 of any total
i ot ackivity if debected, the 1.5 = 1077 debec tlun linit assures
us *EO copsribusion would be lees than 4.5 x 1072 micro curies per

oo

Shat

e “v‘lmaﬁer, or well below the maximun permisaible concentration for
i8 isebope, Further efforts $o quantize the activity contribution from
nasural redicactive elemerts (i.e., Urenium and Thorlum) hawe not been
necessary fince our debectlon limit ig sufficiently low teo allow adequate
evalvabion of the radiosctivity in posable water gupplies.

The m@mit@ring of the environsg for airborne radisactivity has been
queltitabive ’”Eh,a back-up capab il; v of activating addibional samplers by
radlo gignal to collect quanbsitabi d 5%, Albthough the back-up gtations

s

‘Ref: Nabionel Buresu of Stenderds Hendbooke 59 end 69,



O

have been activated on occasion when on-site releases were known to have
oceurred, no significant values were recorded.

Rabbit bones are sampled and anelyzed as an evaluation of the up-take
and concentration of Sr”° in a biologicel system., Since the jack rabbit
lives completely on uhe open environment as opposed to man who eats
washed and prepared food 3nd sinca his metabolic functicn may be entirely
different, the amount of Sr®C concentrated in the bones is ten to twenty
times higher than that found in human bones. The amount of Sr®° found
in control rabblbs taken from an srea under minimum influence of any
aetivity coriginating on the National Reactor Testing Station is seen to be
very near thab of rabbits on the perimeter of the site and predominently
deown wind from the National Reactor Testing Station facilities. The
amount of S8r%° detected in all off-site samples to date is due to fallout
Trom past weagpons bests in locations remote from the NRTS.

Todine-131 (I*3) being a gaseous fission product and highly mobile lends
itgell ©o being a most sensitive indicabor for environmental monitoring.
Milk ssmples from envirommental cows are routinely analyzed for the pre-
sence of this isotope. Again, the values in Teble 1 are lower than the
detection ilmit which is suiteble for detecting any biologically significant
emount of IS in the sample,

: nitoring £ilm data for 1959 consists of intermittent testing
in p=eparacian for a continuous preogram which has been put into effect o
e starting the second quarter of 1960. Twe high values were
recorded, but since a duplicate film at the same location read less than
20 mrem, these wers aorc_uuad to be invalid since both films should agree
1thin the Limits of experimental error if the exposure had been real,
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Ho. of ] Approx.| No. of ‘ Relabion to
Sample Stas. Freq. SapmpLles Maximum Acbiviby Averapgs Activity/Sample M.P.C.
Off-Site Underd 27 2 mes. 110 <1.5%10 Tue/eef | <3x10 Zus/cen | <L.5x (10T Tue/enp <f‘§:x_‘i,0iimi:/iesza B is <L.5% :
Ground Water ( %9) l<1.5x:10  Tus/cap)i(h. 5x10 Pus/cca} (<1, 5\ 0 e /ceB (<310 Tuc/co) VPO FOT e
On-Site Producd 16 Wkly 607 §*FE0x1I0T Tus/ o Gl 5,0x10 ‘ur/ceB| <3210 Fuc/cea | B is <:zm95;z§q9:f
« - o . - % . . / - P = R ; i R=1
tion Well Wate: (162) H<L.5x%10 Tuc/cep}( 5x10 us /e (<1.5%10 Tuc/cep)( 3. 15010 Pue/ceq )] MPC fox Sro
Off.Site Alr 20 2 Wks Gualitabive Only
Perimeter 5 QuET - 10 20 nx@/w Ca A No MPC deters
Rabbit Bones terly ( 10) |22 wuc/g Ca (20.1 uuc/g Cay¥e mined for this
( Jack Rabbib) : biological
systen
- y
Cff-8ite Cone 1 Monthly 17 N qu/ No MPC deter-
trol Rabbib ( 4y ok wue/g Ce (20.3 unc/g “%ﬁ“ﬁ* mined for this
Bones (Jack biological
Rabbit) systen
Off-3ite Milk ob Menthiyl 237 <ixl0 Suz/czy <1x10 Sue / coy <5% of MPC
(I-181) ( 70) H(<ixi0™Buc/coy (<1x10 Suc/cey
off-8ite 19 Inter. 95 60 mrem/27 days|120 mrem/97 <20 mrem/90 <20 mrem/90 <7% of MPE
Monitoring B days 7 days B days 7y
Badges (<20 mren;/90 (20 mrem/90 (<20 mrem/90 (<20 mrem/90
days) days) days) days)

* () data for lst quarter 1960,

*¥%  One well-isctope identified as Ru'®® and corrective action taken to eliminate the contamination although
the above value only represents sbout 4% of MPC for that isotope.

% Analyses for Sr®° in rabbit bones will lag by cne calendar quarter and the ( ) data is for Lth Quarter 1959.



Health and Safety Division - Idahc Operations Cffice
Environmental Monitoring Data
For the Hational Reactor Testing Station
April through June 1960

The Environmental Monitoring Data report on the National Reactor Testing
Station for the second quarter, 1960, discloses that release of radio-
active materials from NRTS operations during April, May, and June was well
below guide values recently adopted by The Federal Radiation Council,

The second quarter report is issued by the Atomic Energy Commission's
Idaho Operations Office in accordance with previously stated policy
that public statements will be issued regularly regarding radiocactive
materials released to the environment from major atomic energy installa-
tions.

In this report the terms "Maximum Permissible Concentration (M.P.C.)"

and "Maximum Permissible Exposure (M.P.E.)" have been replaced by "Radic-
activity Concentration Guides (R.C.G.)" and “"Radiation Protection Guides
(R,P.G.)" respectively. This change results from recommendations of the
Federal Radiation Council which were incorporated into the Federal Register
under Docket 60-4539, May 17, 1960.

The term "Radiation Protection Guide' is defined as the radiation dose
which should not be exceeded without careful considsration of the reasons
for doing so. The term "Radioactivity Concentration Guide® is defined as
the concentration of radiocactivity in the environment wihich 1ls determined
to result in whole body or organ doses equal to the Radiation Protection
Guide.

The second quarter data provide quantitative values for off-site air
samples. These samples are derived from fixed locations covering areas
of neighboring populace. Analysis is performed for gross non-volatile
beta emitters, and lodine-131, which is the significant volatile isotope
of concern. The measured air concentration showed the radiocactive
components to be one percent of the Radioactivity Concentration Guide
value for the general population.



Envirommental Mondi

ond Quarter 1960

toring Daba for the National Resctor Tesbing Stabion

Tobal Radicactivity Con-
Number Number centrablon or
‘ Type of of Approximate of Maximen Actlviby Average Achbivity Radisghbion Pro’ -
i Sample Statlons | Fregquency Samples of Siongle Sample Per Sample tion Guides
i
f-8ite Underground 29 2 3h B <1.5x1077 %@/w B 30x10° 7 uc
ater Months a <3xl07® ue/ce o 10x107% ug/
Nn-Site Produchion 22 | Weekly 209 %1077 uey B 300x10°7 w%fc
ell Weter ¢7® ue/en @ 100%107° uc/ce
DFf-Site Air 10 Weekly 12k B 9.5x10 % ue/e B 1.0x107* unfec | B 100x1073® us/ec
Filters
Qewimeter Jack 10 Quarterly 15 26 uuc of 5r°%/g L7 uue of Sr®%/g No Raﬁiaﬁiwﬁ
Rebbit Bones #* Caleium Ca 1 Protection Guide
is e t&b 15
Dff-Site Jack 10 Quarterly 19 36 wus of Sr¥9%/g 2L uuc of Sr®%/g 1 this biole
Rabbilt Bones * Caleium Caledium gysbenm.
f-Site Milk 30 Monthly 60 <Jx107® uc/ce <1x107% uc/ee 2x1078 ue/ec
7131 T3 Ti31
Off-Site Area 118 Monthly 35 B <20 mrem B <20 mrem B 3000 mwemjyrn
Monitoring Badges y 40 mren ¥ <20 mrem v 500 mrmmfyrg e

*  Analysis for Strontium-~-90 in Jack rabbit bones is for previous quarte

¥*  Radioactivity Concentration Guides replace Maximum Permissible Concentrat
replace Maximum Permissible Exposures (Ref:

**%¥  NBS Handbook 69, Table 3%; R.C.G.

r oyear,

"not present.”

bions and Redlation Protection Guides
Federal Register. Doc. 60-4539, May 17, 1960.)

when Strontium-90 is known to be



HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE
ENVIRCOIMENTAL MONITORING DATA
FOR THE NATIONAL REACTOR TESTING STATTION
JULY THROUGH SEPTEMBER 1960

The Environmental Monitoring Daba Report on the National Reactor Test-
ing Station for the third quarter of 1960 discloses that release of
radicactive materials from NRTS cperations during July, August, and
September was well below the gulde values recommended by the Federal
Radigtion Council,

This report is issued by the Atomic Energy Commissicn's Idaho
Operations Office in accordance with previously stated policy that
public statements will be dissued regularly regarding radiocactive
materials released to the environment from major atomic energy
installations,

Tt should be noted that the detection limit used in connection with
iodine-131 in milk is now 2 x 1077 where formerly these were 10 ©,

This reflects an improvement in the analytical method, which increases
the sensitivity of this procedure by g factor of 5 over that previously
used.

As an gbtachment to this report appesrs a map of the area of survell-
lance under the NRETS program., All monitoring locations routinely
covered for reporting purposes are 1ﬂ01:a7@d by a legend, which
identifies the ftype of awple col d gt the various locations.

It will be noted that air m@n ”ng ig concentrated to the north-
east, and wabter monitoring is to the gcuthwest. This is in accordance
with the prevailing wind direction and the leecal underground water
gradient for this region, Periodic evaluations of the program are
made, and adjustments in locabion and sampling frequency will be made
on subsequent reports.,




Environmental Monitoring Data fo. he National Reactor Tesbing Station

Frd Quarter 1960

Total Radioactivity
Number Number Concentration or
Type of of Approximate of Maximum Activity Average Activity Radiation Protection
Sample Stations Frequency Samples of Single Sample Per Sample Guides
Off-Site Underground 29 2 50 o 5x10°° uc/ce o <5,1x10"° uc/ee | @ 10x10°° uc/cc
Water Months B <1.5x1077 uc/ec | B <1.5x10 7 uc/ce B %0x10°7 uc/ce
On-Site Production 22 Weekly 200 a 4x107° ue/cc a <3x10°° uc/ce o 100x10°° ue/ce
Well Water B 8.6x10°7 uc/cc B <1.6x1077 uc/cc B 300x10°7 uc/cc
Off-Site Air 10 Weekly 138 B 6.5x107*2 uc/ce | B 1.3x10 12 uc/ce 8 100x10™ % uc/ec
Filters
Perimeter Jack 10 Quarterly 9 31 wuc of Sr°%/g 16 uuc of Sr°%/g No Radiation
Rabbit Bones * Caleium Calcium Protection Guide
is established for
this biological
Off-8ite Jack 10 Quarterly 25 28 wuc of Sr%9%/g 15 uwue of 8r%°/g system,
Rabbit Bones * Caleium Caleium
Off-8ite Milk 30 Monthly 517 <2x1077 uc/ce <2x1077 ue/ce 2x107¢ uc/ce
Ti31 T131 7131
Area Monitoring 118 Monthly 108 ¥ <10 mrem ¥y <10 mrem y 500 mrem/yr,
Badges ** B <10 mrem £ <10 mrem B 3000 mrem/yr.

* Anslysis for Strontium-90 in Jjack rabbit bones is for previous quarter year.

*% Data not available for July and August as a result of defective film.
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HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE
ENVIRONMENTAL MONITORING DATA
FOR THE NATIONAL REACTOR TESTING STATION
OCTOBER THROUGH DECEMBER 1960

The Environmental Monitoring Daba Report on the National Reactor
Testing Station for the fourth quarter of 1960 discloses that
release of radiosctive materials from NRTS operations during
October, Novenber, and December was well below the gulde values
recommended by the Federal Radiaftion Council.

This report is issued by the Atomic Energy Commission's Idaho
Operations Office in accordance with previously stated policy that
public statements will be issued regularly regarding radioactive
materials released to the enviromment from major atomic energy
installations.

The maximum concentrabions in offsite air filters and in milk indicate
a slight increase over the previous gquarter. These increases resulted
from special operational tests conducted under controlled conditions,
As these tests were of only short duration, very little increase is
reflected in the quarterly average.



Environmental Monitoring Date for the Natiomal Reactor Testing Stabion

Lbth Quarter 1960

b

Total Radioactivity
Number Number Concentration or

Type of of Approximate of Maximum Actbiviby Average Actlvity |Radiation Protection

Sample Stations Frequency SamplesL of Single Sample Per Sample Guides
Off-Site Underground 29 2 28 o bx107° uc/cc a <5.lxl0:9 uc/ce a lelo:8 uc/ee
Water Months B <1 xlO “Tuc/ce B <1.5x10 7 uc/cc B 30x10° 7 uc/cc
On-Site Production 22 Weekly 208 o hx107° uc/cc a <3x10 ° uc/ce ¢ 100x10 ° uc/ce
Well Water B L.,3x1077 uc/ce B <1.5x10°7 uc/cc B 300x10°7 uc/ce
Off-Site Air 10 Weekly 117 ﬁ B 11.2x10712 ye/ee| B 1.4x10722 yc/ee | B 100x10 2 ucjce
iilters

T
Perimeter Jack 10 Quarterly 11 17 uue of 8r%°/g 9 uuc of Sr9o/'g No Radiation
Rabbit Bones * Calecium Calcium Protection Guide
? ~is established for

: ? this biological
Off-Site Jack 10 Quarterly 20 27 uuc of sr¥°/g 13 uuc of sr°°/g system.
Rabbit Bones * Calcium Calcium
Off-Site Milk 30 Monthly 33 1 8,1x10°7 uc/ce <2,1x10° 7 uc/cc 2x10 ® uc/cc

1131 1131 1131

Ares Monitoring 118 Monthly 340 y 40 mrem y <20 mrem y 500 mrem;/yr.
Badges " . B 20 mrem - B <10 mrem g 3000 mrem/yr.

* Analysis for Strontium-90 in jack rabbit bones is for previous quarter year.
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U. S. ATOMTC ENERGY COMMTSSION
HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE
ENVIRONMENTAL MONITCRING DATA
ANNUAL SUMMARY FOR THE NATIONAL REACTOR TESTING STATION
1960

The envircnmental monitoring program conducted at the National Reactor
Testing Station is accomplished by means of a network of monitoring stations
and sampling locations which have been establisghed in the communities and
throughout the farm lands surrcunding the NRTE. This network encompasses

an area of approximately 9,000 square miles.

The purposes of this program are to determine the magnitude of radicactivity,
its origin, and its effect on the environment.

Releages of radicactivity from NRTS operations are normally controlled at

the source through monitoring and operaticrnal contrcels to insure that any

radicactive materials released to the off-site envircoment as a result of

plant operations do not exceed the Radiation Protection Uuides recommended
by thir Federal Radiation Council.

"Radiation Protection Guide" is defir the radiation dose which should
not be exceeded without car&ﬁul congideration of the reason for doing so;
every effort is made to encr = the maintenance of radiation doses as
Tar below thisg guide as pfdbbLQablﬁ.

"Radicactivity Concentration Guide" is defined as the concentration of
radioactivity in the envircoment which is determined to result in whole
body or crgan doses equal to the Radiation Protection Guide.

The Federal Radiation Council recommends that the Radiation Protsction
Guides be applled with Judgment and discr to assure that reasonable
prcbability is achieved in the attainment of he degired goal of protecting
man from the undegirable effects of radiation.

The "Guides" presently in use at the NRTS are (1) those recommended by
the National Committee on Radiaticon Protection, which are published in
National Bureau of Standards Handbock 69, and (2} those recommended by
the Federal Radiation Council in the Federal Register, Doc. 60-4539,
dated May 18, 1960.

During calendar year 1960, low-level radiocactivity which could be attributed
to NRTS operations was freguently detected in the environs through the
medium of air samples. 1In all instances the levels detected were well
below Guide values. During one month, analysis of milk samples collected
from dairy cows grazing in a sector near the NRTS indicated low level

indine 131. This cccurred during Cctober as a result of sgpecial tests
conducted under controlled conditions at the NRTS. In all instances,

levels were below Guide values for this type of sample.




The National Rsactor Testing Station is situated over a large underground
water table accumulated from drainage of the Lost River Plains and streams
vhich drain the mountains to the north of the NRTS. The general flow of
the underground water is in a souiberly direction at an approximate rate
of 35 feet a day.

Liquid wastes from NRTS operations are monitored before release to the
soil, or the water table, and levels of radiocactivity are maintained
below the Guide levels at all points of re-use both on or off the station.

During 1960, 151 samples were ccllected on a bimonthly basis from 29 off-
site underground water sourceg which may be supplied from the Lost River
underground reservoir. Analysis of these samples proved that levels of
radiocactivity were usually below the deltection level of the analytical
prodedures being utilized, and in all cases conslderably less than the
Guide levels.

Underground Water (On-Site)

In addition to the off site &
on the NRTS from production w
plant sgites.

anm pl ng program, water sampleg are collected
1lg which are located in close proximity to

During 1960, 779 samples were ccllected from 19 locations on the NRTS in
connection with the Environmental Monitoring Program. Analysis indicated
the presence of slightly higher leve of radicactivity in a few on-site
samples than in samples taken from cff-site locations. However, all on-
site samples were considerably below the etz and in the majority
of cases were also below the detectlon level of whe analytical procedures.

Atmospheric Monitoring

Radicactivity in alr is determi 3 analya'z of filters through which
air ie continucusly drawn to remove ecus and particulate material.

Ten off-site locatiors provide these “amp¢es which are normally collected
and analyzed on a weskly basis. In addition To sample collection at these
locations, a telemetering netweork provides a warning alarm in a control
center at the NRTS should the rad1@ae%1v1*w collected exceed a pre-
determined level. Alsc, additional and by alr monltoring statlicns

can be activated from the control center by a radic signal.

During 1960, 379 air filters were collected from the 10 primsry locations.
Analysis of these samples indicated lsvels of ai rharnr gaseous and par-
ticulate radicactivity consgiderabiy below the Gui levels.

Jack Rabbit Bones

Jack rabbits are routinely sacrificed from selected lccations of natural
habitat on the periphery of the NRIS, and alsc from more distant populated
agricultural areas. The bones of these animals are analyzed for strontium
90 in order to evaluate any variation of that isctope in the environmental
vegetation.

-2 .



During the last guarter of 1959 and the first three quarters of 1960, 113
Jack rabbits were collected from the environs of the NRTS and analysis of
their bones revealed low levels of strontium 90. Results were about the same
from rabbits which had grazed near or at a distance from the NRETS. No
contribution of radicactivity from NRITS operations over that from other
sources was observable in any of these samples.

As no Guides have been established for the biclogical system of the rabbit
and its habits are not comparable to man, establishing a relationship of
strontium 90 in rabbits to that in the human is not possible at this

time. However, the use of the jack rabbit as a medium for sampling and
compariscn is of value since the rabbit concentrates large quantities of
vegetation through grazing and makes detection of strontium 90 much simpler
than by conventional sampling methods.

Miik

Milk samples were routinely collected for ilodipe 151 analysis from dairy
cows in the farming area in the predominant down-wind direction with
respect to the NRTS. Analytical methods in use during the early part

of the year were improved during the latter monthe which increased the
detection limit from 1x10 ° pc/ce to 2x1077 e /fec.

During the year, analysis was performed on 790 samples, all of which were
below Guide values.

Area Monitoring Padges

Film badges were used to determine levels of radiation at locations along
highways traversing the NRTS, and at various agricultural areas in the
surrounding perimeter. These badges are normally collected each month
and new ones substituted. During the first and third quarters, results
were not complete over the entire period dus to defective film. However,
data were derived from 697 badges in 118 locations.

The maximum radiation from all sources indicated by this method at any
locaticn during the year was L0 mrem/month gamma and 20 mrem/mcnth beta;
the total averaged over all staticns was less than 160 mrem/year gamma,
and less than 125 mrem/year beta. These results are well below the Guide
recommendations.

As the sensitivity of the film reading technigue ig approximately 10-20
mrem per Tilm and the derived results reflect all sources of radiation,
it is not possible tc define any conbtribution from NRTS operations by
this method over the period.

April 24, 1961
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U. 8. ATOMIC ENERGY COMMISSION
HEALTH AND SAFETY DIVISION -~ IDAHO COPERATIONS OFFICE

ENVIRONMENTAL MONITORING DATA (Report No, 9)

Lhth QUARTER of 1961 and ANNUAL SUMMARY
FOR THE NATIONAL REACTOR TESTING STATION

Due to the interest of the general public in levels of radioactivity in

the enviromment, periodic stebsments are released to the public indicating
the levels of radiocactivity in the vicinity of the Atomic Energy Commission's
installations. The monitoring program of the Health and Safety Division of
the Idaho Operations Office is designed to detect any increases in environ-
mental radiation due to the operstisnsg at the Natlanal Reactor Testing Sta-
tion (NRTS). This repor: summarizes the data from this program for the
fourth quarter of 1961 along with the armual summary for 1961. In the fu-
ture, environmental reports will be presented semi-annually instead of
quarterly. The monitoring program consists of fixed stations around the
NRTS where routine samples of air, waber and milk are collected and analyzed
for rediocactivity. This program is supplemented by a film badge program

and Strontium 90 anslysis in jack rabbit bones.

The NRTS is located in a very remote area which, in a large measure, permits
controlled releases of radiosctivity from the projects with a minimum risk
to the environs. The AEC is responsible for holding environmental radio-
activity levels below the Radiation Protection Guides (RPG) recommended by
the Federal Radiation Council (FRC). The monitoring program is one of the
safeguards employed.

As sghown in previous reporits, the level of radiocsctbivity during the first
three quariters of 1961 in this area has remained well below RPG values.
Following the Russian atmospheric nuclear testing in September of 1961,
radiation levels at the NRTS started to increase due to world-wide fallout,
corroborating similar trends in obher parits of the country. Iodine 131 was
obgerved in the off-site milk samples due Lo the presence of this fallout.
An gir-sampling station was set up in Idaho Falls as a control location to
determine the amount of fallout in that area. As can be seen from Figure 1,
the radicactive content of the air increased gradually shortly after the
Russian Tests began.

The increase in radiocactivity was of concern only in the resuliting level of
Todine 131 in milk. Detailed surveillance and anslysis was underitsken for
this particular isotope. However, the results of analyses indicabed that
all values were below the Radiosctivity Concentration Guide (RCG) levels.

}..J



Off-8ite Underground Wagber

Although liquid wastes are monitored ah the NRTS before release 10 the soil
or the underground water table, for monitoring purposes off-site samples

are taken from locations around the NRTS. As can be seen from the map (Fig-
ure 2), most of the samples are taken from an area southwest of the site.
This is belleved to be the prevalent direction of flow of the ground water.
Samples are taken in other directions around the site as a control as well
as to check the possgibility of conbamingtion from localized deflections in
the regional pattern.

During 1961, 177 samples were collected on a bi-monthly basis from 31
sampling stations. All resulis were very clogse to the detection limit of
4 x 10=® uc/ce for alpha activity and 2 x 10=7 uc/ce for beta activity.
These indicabed results are well below the RCG levels. All of the 88
off-gite water samples monitored for tritium were below the detection
limit.

On~Site Production Well Waker

On-site samples were taken from production wells near the plant sites in
order to monitor potable water for personnel consumption and to define
possible sources of contamination i1f it occurred. A separabe research of
test wells around two plants indicabted the presence of tritium (Hg) contam=-
ination so separate analyses for tritium as well as gross beta and alphsa
were started in the third quarter of this yesr for on-gite and off-gite
samples.

For the enbtire year, 789 samples were analyzed from 22 sampling stations

on a weekly basis. Only a few samples were above the detection limits.

The tritium analyses indicated low level conbtaminstion which was well
below the suggested RPG limits. The tritium detection limit for the method
of analysis used is now 4 x 10™° ue/ce.

Off=Site Alr Filters

The off-gite alr samples are collected with a fllter on a low=volume vac-
yum pump. In addition a network of high volume air samplers can be man-
ually activated to monitor ailr activity levels in cases of planned or
accidental releases of radiocactivity.

During the year, 653 air samples were colleched from 14 permanent stations

and analyzed for radicactivity. Although no appreciable increase was noted
in the first three quarters, a three-fold increase was observed in the fourth
guarter due Lo the fallout from the atmospheric tests. All results indi-
cating alr concentrations of radlocactive maberials were still well below the
RPG limits.



Jack Rabbit Bones

The analysis of Strontium 90 in the bones of jack rabbits, both on-site
and off-gite, 1s used as another guide in monitoring radicactivity in the
arsa. There is no RPG value provided for this biological sysbem since it
is very difficult to correlate data for the jack rabbiit and the human.
The Jack rabbilt, however, is a good biclogical indicabtor of environmental
Strontium 90 contamination in this arid section of the country and can be
used ag a gulde for general levels of environmental contamination and for
other types of sampling programs.

o noticesble changes of Strontium 90 were seen in the fourth quarter of
1961 or for the whole year to indicabe significant contamination in on-
gite apd off-gite samples.

Off-8ite Milk

During 1961 the RPG value for Iodine 131 in milk was lowered from 20 x 107
uc/cc to L x 1077 uc/cc. This necessitated lowering the analytical detec-
tion limit from 2 x 1077 ue/ee to 0.5 x 10°7 ue/ee in this period. As
mentioned before, the Iodine 131 in milk did increase considerably due to
fallout from the atmospheric tes . ILevels did decrease gradually, how-
ever, from a high in September less than the detection limit in Decem-
ber.

=
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The 117 samples processed from 12 sampling stabions in 1961 disclosed
that the average level of radloactivity did approach the RPG value.

Film Monitoring Badges

Film badge stations are locabed arcund the perimeter of the NRTS site at
the same locabtions as the alr sampling equipment. Data were obtained from
118 samples in 14 different locations. For the first two quarters, badges
were changed on a monthly basls, while for The last two quarters changes
vere made on a six-week schedule,

The gensibivity of this method of radistion detection is 10 mrem for beta
or gemma radistlion. The dats indicabe the maximum level per badge and the
total activity for that station for the sampling interval. The only indi-
cation of levels above background was in the first quarter of the year.

As pointed out in the report for thab quarter (Report No. 6), this was
probably casused by the SL-~1 accident on January 3, 1961.

The tobal exposure for the year is well below the suggested guide value
and reflects the general background from netursl radiation at this general
elevabion,



ENVIRONMENTAL MONITORING DATA FOR THE NATIONAL REACTOR TESTING STATION

bth Quarter 1961

§

Total Radiocactivity ‘
Number Number Concentration or |
Type of of Approximsbs of Maximum Actbivity Average Activity Radiation Protection
Sample Stabtions Frequency Samples of Single Szmple Per Sample Guides
53 a 6.6x107° uc/ml o <hx107° ue/ml o 10x107° ue/ml
Off-Site Underground 31 T B 2.2x10~7 ue/ml B <2x%10~7 uc/ml B 30x10™7 uc/ml
Water Months ;
32 B® <Ux107° ve/ml B3<Ux10"% uc/ml H® 1000%107% ue/ml |
198 o 11x107° uec/ml o <bx107° uc/ml a 100x107° ue/ml
On-Site Production 22 Weekly B 4.3%1077 uc/mi B <2x10~7 uc/ml 8 300x10-7 ue/ml
Well Water ,
180 H® 62x10°% uc/ml B® <5x107% uc/ml "3 30,000x107% uc/m’
Off-Site Air 1h Weekly 163 B 66x10712 uc/cc B 23x107'% uc/cc B 100x1071+2 uc/ce
Filters
Perimeter Jack 8 Quarterly 11 18 uuc of 9 uue of No Radioactivity
Rabbit Bones 8r°°/g Calcium 5r9%/g Calcium Concentration Guide
is established for
. this biological
Off- .
Rigbiiﬁgoiizk 12 Quarterly 24 25 uue of 12 uue of system
v Sr°°/g Caleium Sr9°/g Calcium
Off-Site Milk 12 Monthly 33 Todine 131 Todine 131 Todine 131
L4, 5%10~7 ue/ml <0.T7x1077 wue/ml 1x10™7 uc/ml
Area Monitoring Six Maximum/Period Total for Quaxrter
Badges 1h Weeks 25 7 <10 mrem 7 <20 mrem 7 500 mrem/yr
B <10 mrem B <20 mrem B 3000 mrem/yx




ENVIRCNMENTAL MONITORING DATA FOR THE NATIONAL REACTOR TESTING STATION
Annual Summary 1961

Total Radioactivity
Nunber Number : Concentration or
Type of of Approximate of Maximum Achbiviby Average Activity Radiation Protection
Sample Stations Freguency Samples of Single Sample Per Sample Guides
177 o 6.6x10"° uc/ml o <bx1072 uc/ml o 10x107% uc/ml
Off-Site Underground 34 Two B 2.2x1077 uc/ml B <2x10~7 uc/ml B 30x10~7 uc/ml
Water Months R
88 H® <6x107°% ue/ml H3%<6x107% uc/ml H® 1000%107°% uc/ml
789 o 11x107% uc/ml 0<3.5%107° ue/ml o 100x107% uc/ml
On-Site Production 22 Weekly B 4.3x10"7 uc/ml B <2x10"7 uc/ml B 300x1077 ue/ml
Well Water 27% 12 62x107% uc/ml H® 5x107% ue/ml 5% 30,000x10™% uc/ml
Off-Site Air 1k Weekly 653 B 66x107*2 ue/ee B T7.1x107*2 ue/ee B 100x10°*% uc/cc
Filters
Perimeter Jack 8 Quarterly L5 37 uue of 11 vue of No Radioactivity
Rabbit Bounes Srao/g Caleium Srec/g Calcium Concentration Guide
is established for
this biological
Off-Site Jack 12 Quarterly 85 25 uue of 10 uuc of system
Rabbit Bones sr®°/g Calcium 5r°%/g Calcium
Off-Site Milk 12 Monthly 117 Todine 131 Iodinepl}l JTodine 131
11x10~7 ue/ml <1x10™7 ue/ml 1x1077 ue/ml
Area Monitoring Five Maximum/Period Total for Year
Badges 14 Weeks 118 7 4O mrem <120 mrem 7 500 mrem/yr

B<10 mrem

3<100 mrem

B 3000 mrem/yr




BETA ACTIVITY OF PARTICLES IN AIR ([J./J.C/m3)
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U, 3. ATOMIC ENERGY COMMISSION
HEALTH AND SAFPETY DIVISION - IDAHO OPERATIONS OFFICE

ENVIRONMENTAL MONITORIN: DATA {REPORT No. 10)
FOR THE NATIONAL REACTOR TESTING STATION
FIRST AND SECOND QUARTER 1962

INTRODUCTION

Continuous surveillance and analysis of air, water and food are important
elements in radiclogical protection of thke public. Due to the interest
of the general public in levels of rsdiosctivity in the environment,
pericdic statements are relessed to the public indicating the levels of
redicsctivity in the vicinity of the Atomic Energy Commission’s instal-
isticon. These reports are nov issued semiannually.

The Environmental Monitoring Dats Report on the National Reactor Testing
Station (NRTS) for the first and second quarter of 1962 discloses that
ke amount of radicactive materials in the environs of the NRTS during
trnese nonths was below the guide values recommended by the Federal
sudistion Council. There sre thres scurces of radiocactivity in the en-
vironment. These are lig%ed in order of their contribution to human
cxposure: natural, weapons testing,; and NRTS operasions.

CHANGES TN ENVIRONMENTAL MONITORING PRCGRAM

Following the annual sprraisal of the Envircnmental Monitoring Program
severai medifications of the program were mede at the beginning of the
year to incresse the survelllance of the area for better efficiency and
&conomy s

The medifications undertaken in 1962 were as follows:

1. The frequency of collection of off-site water samples was changed
from two months to thres months.

2. The frequency of collection of on-gite wabter samples was changed
from one to twe weeks. From previous data of on-site and off-
site water samples, the sampling frequency could be lowered and
still give adequate coverage.

3. The detection limit of beta activity in water samples was lowered
ir Jane of 1262 from 1.5 x 10~7 microcuries per milliliter (uc/ml)
t5 0.5 x 107" microcuries per miililiter (uc/ml)o This was due
to & lowering of the natural radistion background by improved
shielding in a new instrument.

ki A revised sempling program for milk was begun. To get & broader
coverage of farms, samples were collected from dairies in the
ares around Idaho Falls, Blackfoot, and Aberdeen. In more isolated
locations individual farms were still sampled.



5. Strontium 90 analysis of milk samples was begun this year. One of
the main sources of Strontium 90 in the diet is through milk prod-
ucts. Thus this program will give a good estimate of current
levels of Strontium 90 in the diet in Southeastern Ideho.

6. Due to the uncertalnty of correlation between Strontium 90 data
for jack rabbits to human exposure, the snalytical results of
Strontium 90 in the jack rebbilts have been deleted from this report.
The data will still be used elsewhere as an indication of radilo-
gctivity in the ares.

The ssmpling locations in the Environmental Monitoring Program are
skown on the map included in this report.

ANATYTICAL LIMITS

The analytical limits are given in the following table:

Isotope or

CTvoesof Sample Radistion Type Detection Limit
Waner Alphs 3 x 1079 uc/ml
Beta 0.5 x 1077 uc/ml
 Tritium L x 10 uc/ml
Miik Todine-131 50 uue/liter
Strontium 90 1.5 uuc/liter
Film Badges Gamma 10 mrem
Beta 10 mrem

ATR SAMPLING DATA

Operation of the high volume sir sampling station in Idaho Falls waes
zontinued in view of the decision by the United States to resume atmos-
pheric nuclear weapons testing starting April 25, 1962. As of April 25,
samples were changed daily. The data are presented in graphicel form

v the end of the report. There was no significant rise in the airborne
radiocactivity concentration due to fallout. The highest value obtained
was 25 micromicrocuries per cubilc meter of air or 23 x 10-12 microcuries
per cubic centimeter (23 uuc/m? or 23 x 102 uc/cc), while the average
level was 10 micromicrocuries ger cubic meter or 10 x 10-'2 microcuries
per cubic centimeter (10 uuc/m® or 10 x 10-2 uc/ce).

DATA TNTERPRETATION

The Publis Health Service has reported in their statement to the public
dated October 26, 1961, that when fallout detected in any particular
area reaches an "alert" level of 100.micromicrocuries of gross beta
activity per cubic meter of alr, and is sustained at or near this figure

D



for five to ten days, further action 1s indicated. This consists of
Federal, State, and local Govermments cooperating to determine the
amounts of radioactive substances present in the fallout of the ares.,

After these determinations have been made the next necessary step is
to interpret the levels found in sir, water, or particular items of
food, in the light of the guidelines for human exposure recommended

by the Federsal Radigtion Council for normal peace-time operations

and accepted by the President on September 1961 . . . . . Each range
is the average daily amount of the specific radiocactive substance

that might be taken in through air, water or food by the average indi-
vidual . s « . « 85 actually measured or closely estimated for an
entire year . » « « » If 1t became necessary to reduce the Iodine 131
intake of the population in a particular area, certain steps could be
taken, However, such actions are not in prospect in view of the levels
of activity currently being found.

The data for the environmentel sampling network 1s presented in tabular
form on the following two pages of this report.
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ENVIROIMENTAL MONTITORING DATA FOR THE NATI WAL )

First Quarter 196

TR
DI S

TOR TESTING STATION

Badges

Radioachivity
Approxinate Total Concentration or
Type of Iumber of | Fraguency of | Nupber of Maxdimum Activity Average Activity Radiation Protection
Sample Stations Colleztion Semples of Single Sample Par Sample Guides
Off-Site 30 Three 30 a 3.0x107° uc/ml a <3.0x107° uc/ml o 10x107° uc/ml
Underground- Months B_ 1.5x10~7 uc/ml p_<1.5x107 uc/ml B.  30x1077 uc/ml
Water B 4.0x10-° uc/ml B°<,0x10-% uc/ml E° 3000x10~° uc/ml
On-Site 21 Two 111 a L.2x10-° uc/ml Q <3.1x107° uc/ml a  100x107° uc/ml
Production Weeks B L4,3x1077 uc/ml B <1.5x10~7 uc/ml B 300x10-7 uc/ml
Well Water
98 B® 55 x10-® uc/ml B%<5.9%10-% uc/ml H®30000%10-° uc/m1
Off-Site 14 Weekly 148 B 28 x10-*3uc/ce B 13 x10~*3uc/cc B 100x107*2uc/cc
Air
Filters
Off-Site 10 Monthly Iodine 131 Todine 131 Iodine 131 Iodine 131
Milk 27 50 uuc/liter <50 uuc/liter 100 uuc/liter
8 Two Strontium 90 Strontium 90 Strontium 90 Strontium 90
Months 7 17 uuc/liter 7 uuc/liter 200 uuc/liter
Off-Sit
hrem 1k Six 70 Maximum/Period Total for Quarter
Monitoring Weeks 7 10 mrem 7 <20 mrem 7 500 mrem/yr
’ f 10 mrem B <20 mrem B 3000 mrem/yr




ENVIRONMENTAL MONTTORING DATA IFOR THE

HAZ sl HEACTOR TESTING STATICN

Second Quarher 1377
o Radioactiviiy
Approximate Tohal, Concentration o
Type of Bumber of | Fregusnoyy of | Nunber of Maximn Achivity Aversge Activity Radistion Proheothion
Sanple Stations Collsction Sampies of Single Sszrple Par Ssapls Guides
Off -Site 30 Three 30 a  4.5x10-% ue/mi Q@ <B.Ix107° ue/ml | o 10x107° us/ml
Underground Months B 0.5x1077 uc/ml B <0.5x10-7 uc/ml | B 30x10=7 ue/mi
Water B® L4.0x10-° uc/ml H® <4.0x107° we/ml | E® 3000x10~% us/ml
On-Site 21 Two 67 Q@ 5.0x107F uc/ml Q@ <3.1x107° uc/ml | @ 100x107° uc/ml
Production Weeks B L4.0x10-7 uc/ml B <1.3x10°7 uc/ml | B 300x10~7 uc/ml
Well Water
60 B 55 x10-° ue/ml H® <5.6x107° uc/m1l | E® 30000x10°° uc/ml
Off-Site Ik Weekly 180 B 27 x10~*%uc/ce B 13 x10~*2uc/ce B 100x10-+2uc/cc
Air
Filters
Off-Site 10 Monthly Iodine 131 Iodine 131 Iodine 131 Iodine 131
Milk 29 50 uuc/liter <50 uuc/liter 100 uuc/liter
8 Two Strontium 90| Strontium 90 Strontium 90 Strontium 90
Months ‘16 18 uuc/liter 8 uuc/liter 200 uuc/liter
Off -Site S Six 0 Maximum/Pericd Total for Quarter
Area Weeks 7 10 mrem 7 <20 mrem 7 500 mrem/yr
Monitoring B 35 mrem p <5 mrem B 3000 mrem/yr
Badges




HIGH VOLUME AIR SAMPLING DATA FOR
IDAHO FALLS, IDAHO

JANUARY — JUNE, 1962



sPANLEY
®

N

KETCrHIM O

NATIONAL REACTOR TESTING

ENVIRONMENTAL MONITORING

FOR 1882

o eLarTON

STATION
PROGRAM

[Ted

o CrLLY

L A

SMALL @

L
—

$ouUBDS

0LIOY HOT BORNGS

e T FREMONT

camas 8
L_ 5T ANTHONY
N Al

\\/‘\

BN VALLEY

® TRIWUMP-

& HaLEY s

O BELLEVUE

BARKER®

!_--_-L_YETON __]/

Fuc.xm T e

B MONTEVIE W

meo,

0 HAMER

8 TERRETON H @ REXBURG

| MADISON

® rroRNTON

EEER e
Cor 5O N
e
MERAN

AN
ROBERTS @ ‘_énsmzo
Lewiswiie®
moey ®

& DAON

2 mevie N
IJ & LCDN
@ DNA
l IDAMC FA\iS $ .
]

P

B A 5 2N
2] & 2 ] i
GANNETT @

ecamEY

PCaBs @

BOOD G

SOODNG
®

®
- BLISS
s,

@ TUTTLE

fl HAGERMAN

\AweN:éL

1
'.
|

&

r—-m—-——.-—i--—..

e s e o = i = e

W

sTER. M.

Alf et

._._...d

"" 8 ROCKLAND
1
'

MORELAND @

S EPRINGFELD

QELACKfOOT

PINGREE g

FORT WaLL
&

FQN&(N'“O ' .CNUBJ\A»K .(
B ALAMEDA ‘ a A
i D PoCATELLO -) CARI
.l‘ AN:OM
@ ANERICAN
FaLLs ‘\ oy, O BANCROFT
Y E R ._' RN PCENTRAL

rMC CaMMOr H
oLuND
LA ot an«mos '
5 3 54 amace
& A . /
.A“ VAT H
amgon r J\\,

— i

B VEGIA

H \
B OOWnE Y ;1—-.._11—-_..;

LEGEND

] ) P
%AA\ , "
oy i .
' ——— ECEN® @nazelron PAVR® [
;%En Q i E Y EMARN 3
ASTLEFOR: P, O T - -
SesTETeRe F:LLS .HANSEN\ ffﬁuRLé?t'/ 'o::iow s
wnrAucHd" r
TR U A /A gen A
: — G AD S
Ie] 20 30 - D WATER
A : A OFF-SITE UNDERGROUND W
SCALE IN MILES B OFF-SITE AIR MONITORING AND

FILM BADGE LOCATIONS

& MILKX SAMPLING AREAS




J. 5. ATOMIC ENERGY COMMIBSSION
HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE

ENVIRONMENTAL MONITORING DATA (REPORT No. 11)
FOR THE NATTONAL REACTOR TESTING STATION
THIRD AND FOURTH QUARTER - 1962
AND ANNUAL SUMMARY

Continuous radiological surveillance of air, water, and food is conducted

in the vicinity of Atomic Energy Commission installations throughout the
country. The data gained through such studies enable responsible persons
to determine what radiological effect the installations have on the environ-
ment. Periodically, summary reports of the results of radiological surveil-
lance are released to Tthe public.

The Environmental Monitoring Data Report for the National Reactor Testing
Station (NRTS) for the year of 1962 discloses that the amount of radicactive
materials in the environs of the NRTS during these months was below the
Radiation Protection Guide (RPG) values recommended by the Federal Radiation
Council as a threshold of concern. The environmental radiocactivity reported
repregents activity from all sources. No attempt has been made to separate
activity contributed by NRTS operations and that contributed by world-wide
fallout from weapon debris.

The locations of the fixed stations around the NRTS where routine samples
of air, water, and milk are collected to be analyzed for radiocactivity are

shown on the map at the end of this report.

ANALYTICAL LIMITS

The detection limits of the analytical methods used are given in the
following table:

Isotope or

Type of Sample Radiation Limit Detection Limit
Water Alphs 3 x 107 ue/m.
Beta, 6 x 1072 uc/m1*
Tritium b x 107 uc/mlL
Milk Todine-131 10 uue/liter™®
Strontium-90 1.5 uuc/liter
Film Badges Gamma, 10 mrem
Beta 10 mremnm

* Reduced in October of 1962'from.l*5 x 1077 uc/ml.
*% Reduced in September of 1962 from 50 uuc/liter,



OFF-SITE UNDERGROUND WATER

Low-level activity liquid waste is introduced to the ground water by means of
disposal wells and ponds located near the various facilities. These wastes
are monitored before disposal. In addition, off-site ground water samples
are collected at regular intervals for monitoring purposes. Most of these
samples are taken from an area southwest of the site since this is the pre-
valent direction of ground water flow.

A total of 119 samples were collected on a three-month basis from 30 sampling
stations. The analyses of these samples showed that alpha, beta, and tritium

activities were well below Radistion Concentration Guide (RCG) values.

ON-SITE PRODUCTION WELL WATER

On-gite samples were taken from production wells near the plant sites in
order to monitor water used for personnel consumption.

For the entire year, 396 samples were collected from 21 sampling stations on
a bi-weekly basis. Analyses of these samples showed that alpha, beta, and

tritium activities were well below RCG values.

OFF-SITE ATIR FILTERS

The off-site air samples are collected through use of a dual filter and a
low-volume vacuum pump. The dual filter consists of a paper filter backed
by a tube of activated charcoal. This filter is capable of entrapping both
particulate and gaseous forms of radioasctive material. A high-volume air
sampler is also operated in Idaho Falls to furnish information specifically
related to weapons testing. The data from the high-volume sampler is
rresented in graphical form at the end of the report. Beginning in August,
1962} week-end samples read on Mondeay reflect a three-day sampling period.
The highest value obtained from the high volume station was 57 micromicro-
curies per cubic meter of air (5? uuc/mg}. A total of 675 air samples were
collected from the 14 permanent stations and analyzed for radioactivity.
Although no appreciable increase was noted during the first threg'quarters
of the year, a slight Increase was noted in the fourth quarter. This in-
crease 1s attributed to weapons testing. All results obtained during the
year were below RCG values.

OFF .5TTE MITK

As was expected, an increase of lodine in milk was noted throughout the
country. During the year 113 milk samples were collected on a monthly

basis from 10 stations and analyzed for iodine-131. In addition, 46 of

these samples were analyzed for strontium-90. Ag can be seen in the attached
data sheets, the average ilodine-131 levels have remasined below the RCG values.
There was no significant change in the strontium-90 concentration in the

millk sampled.

P



While reviewing the attached data sheets, the reader should keep in mind that
the guidelines established by the Federal Radiation Council point out radistion
levels above which positive control measures should be considered. The levels
specified must be maintained for some length of time before any hazard results.
Ag can be seen in the data, the RCG number for iodine-131 in milk was exceeded.
However, these were individual situations of short duration. The quarterly

and yearly averages show that the RCG's have in fact not been exceeded.

AREA MONITORING BADGES

Film badge stations are located around the perimeter of the NRTS site at the
same locations as the alir sampling equipment. Badges were changed on a six-
week Dbasls. The attached data sheets show no film data for the third quarter.
This was due to the inadvertent use of a defective lot of film which yielded
undependable data. Analyses of other environmental monitoring data give no
reagon to believe that there was any appreciable change in direet radiation
levels from those recorded for the other three quarters of the year.

5



ENVIRONMENTAL MONITORING DATA FOR THE NATIONAL REACTOR TESTING STATION

THIRD QUARTER 1962

Radioactivity
Approximate Total Concentration or
Type of Number of|] Frequencyof Number of Maximm Activity Average Activity Radiation Protection
Sample Stations Collection Samples of Single Sample Per Sample Guides
Off-Site a 5x 1070 ue/ml! a <4 x10"Y uc/ml| 10 x 107° uc/ml
Underground 30 Three 29 g 8 x 10°® uc/ml| B <GB x 10-° uc/mi 300 x 107% uc/mi
Water Months B < x 107® ue/m1| E® <h x 10-° uc/ml 3,000 x 10~© uc/ml
On-Site 115 a 5x107° we/ml| <3 x 1079 uc/ml 100 x 10~° uc/ml
Production 21 Two B 2 x 1077 ue/ml| B ©.5x 10°7 uc/ml 300 x 1077 uc/ml
Well Water Weeks 103 S 6% x 107% ue/ml| B3<6 x 107° uc/ml| B® 30,000 x 10-° uc/ml
Off~Site ﬂ
Air 1k Weekly 180 B 63 x 107 2uc/cc| B 13 x 107 2uc/ce 100 x 10™*+#ue/cc
Filters
Todine 151 Iodine 131 Todine 131
o s 10 Monthly Todine 131
Off-Site 29 165 uuc/liter <65 uue/liter 100 uuc/liter
Milk Strontium 90 Strontium 90 Strontium 90
8 Two Strontiwm 90
Months 15 19 uuc/liter 13 uuc/liter 200 uuc/liter
Off-Site
Aves, 1k Six Film hadge data not avallable for Third-Quarter due to defective film.
Monitoring Weeks

Badges




ENVIRONMENTATL MONITORTNG DATA FOR THE NATTONAL REACTOR TESTING STATION

FOURTH QUARTER 1962

Radiocactivity
Approximate Total Concentration or
Type of HNumber of | Frequency of Tumber of Maximum Activity Average Activity Radiation Protection
Sample Stations | Collection Samples of Single Sample Per Sample Guides
Off-Site a 5x10%ue/ml| a <3 x 1072 ue/ml| « 10 x 1079 ue/ml
Underground, 30 Three 30 B 18 x 10-® ue/ml | B <2 x 10°° ue/ml| B 300 x 107° ue/ml
Water Months B <b x 107° ue/ml | B% <b x 107 ue/mi| B® 3,000 x 107° uc/ml
On-Site o 12 x 107° ue/ml | o<t x 1072 ue/ml| o 100 x 10-° uc/ml
Production 21 Tvio 103 B 2x 1077 ue/ml | p<0.2x 10”7 uc/ml| B 300 x 10-7 uc/ml
Well Water Weeks B 55 % 107% uc/ml | B9<6 x 107° uc/ml| H® 30,000 x 107 uc/ml
Off-Site ,
Air 14 Weekly 167 B 99 x 10™*uc/cc | B 26 x 10™*+*uc/ce| B 100 x 10™*“uc/cc
Filters
Icdine 131 Icdine 131 Iodine 131
Off-Site 10 Monthly Iodine 131 ;
28 320 uuc/liter <70 uue/liter 100 uuc/liter
Milk
Strontium 90 Strontium 90 Strontium 90
8 Two Strontium 90
Months 8 11 uue/liter 8 uuc/liter 200 uuc/liter
Off-Site Maximum Period Total Per Quarter
Area, 1h Six 2l a <10 mren Q<20 mrem o 500 mrem/yr
Monitoring Weeks g <10 mrem B <20 mren B 3000 mrem/yr

Badges




ENVIROIMENTAL MONITORING DATA FOR THE NATTONAL REACTOR TESTING STATION
ANNUAL SUMMAEY 1962

Radicactivity
f Approximate Total Concentration or
Type of Number of | Frequency of] INumber of Maximum Activiby Average Activity Badiation Protection
Sample Stations Collection Sarples of Single Sample Per Sample Guides
Off-Site o 5x 10 ue/ml | @ <4 x 107° uc/ml! « 10 x 1072 ue/ml |
Underground 30 Three 119 B 20 x lO”f uc/ml B <10 x 10-8 ue/ml| B 300 x lO*f uc/ml
Water Months B <b x 107% ue/ml | B® <4 x 10-% ue/ml| E® 3,000 x 10-% uc/ml
On-Site 396 o 12 x 1072 ue/ml | @ <3 x 1072 uce/ml| o 100 x 1072 uc/ml
Production 21 Two B hox 10”? ue/ml | B <1 x 1077 uc/ml| B 300 x 1077 ue/ml
Well Water Weeks 363 BE® 63 x 107% ue/ml | H® <6 x 10-® uc/ml| B® 30,000 x 10~° uc/ml
Off-5ite _ ) ( _ ,
Air 1k Weekly 675 B 99 x 10-*2uc/ce | B 16 x 10-*2uc/cc| B 100 x 10~*+=uc/ce
Filters
Todine 131 Iodine 131 TIodine 131
Off-Site 10 Monthly Iodine 131
113 320 uuc/liter <60 uuc/liter 100 uuc/liter
Milk
Strontiuwm 90 Strontium 90 Strontium 90
8 Two Strontiumd0
Months L6 19 uuc/liter 9 uuc/liter 200 uuc/liter
Total for 1lst, &nd

Off-Site , Maximm Period and Uth Qtr.
Area 1h Six 164 o 10 mrem o <60 mrem o 500 mrem/yr
Monitoring Weeks B 35 mrem B <85 mrem B 3,000 mrem/yr
Badges




BETA ACTIVITY OF PARTICLES IN AIR (uuc/m>)
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NATIONAL REACTOR TESTING STATION
ENVIRONMENTAL MONITORING PROGRAM

@ cLavyon
STANLEY
@

] CUSTER

pr—
S
-

' S B OESITAN
\./'vY - -L

( —
: N
| X

./ 1/‘/"\ '\.\ . L ARLINGTON
§ ) '~ P I
;, ) - \, e AR

T HALEY
.,

i
B
™

"5’4 !?

#
CORRAL E GANMET TS
° Ceamricio DN

B L CITY \l

PicaBD @

@ CriLLY

FOR 1962

hY

o

!
‘.
-

\-
PABCH LY
®

® BELLEVUE

AR

LESLIE 0\‘

] |
¢ L & R S :
amaL ® evusors !

Jo §

BLIDY MOT GPRINGS

) T FREMONT
CTAMAS @ H
L ST ANTHONY
B MONTEVIEW [ PARKERS o

-.A & manmER "‘—L-m_u- /

SUGAR CITY 8

e e e e a0 s = nf

""""T

@ TERRETON 2 REXBURG

RSON | MADISON

L/ ®ThonnTON
B et

BERT S =
RoBERTS @ P LORENZO
LEWISVILLE >
% miGaY @ ~.
& FORIE e Ny

P

— ‘ o ona
XDAHO FALLS §
r I 6 }

[ @ ! M Ge

GOODING

oo @
il L &
Googmc o ’\\ﬁ N

@
A ‘c:ve'n:ucu
A

!

J

?

:
1..._._..__..._.__.‘

/mmc,snmmu l A ~LL.._....-.__...

- L \va:wmzu_l A.de:nc»mz

B RICHFIELD

o L W

[ I

I

=
[ O VSPNS——

) AmH| )
_l' [ Dn«A‘l. 'I

'_l ® ROTKLAND
H
'

P T — EVILLE
BHELLEY @

— .__]
fBASALT
M i l
MORELANDG ®
H @ BLACKFOOT
| )
i

A FVRTH.

PINGREE o

pre= T

1. @SPRINGFIELD
TERLMNMGD QTORT HALL
| I Y
H
| AB / el s
L]
AQERDEEN ‘ﬂ e B CHUBBLITK
H J © AL AMEDA

CARIBOU

S——

" W POCATELLO

INKORM
®

L, -

® AMERICAN L"
FALLS
® BANCROFT

AW

W nl '
P O W b B

MC SamMMON

8L UND
AVA HUT SPRINGS
BENTECr I o
ARQMO %

: l
amgon _l\ RV | “\
i 3

J— -I ° DowhEY ,1—---—-"—--—5
LEGEND

l[;\l%l srl(i )@ 4 H
WAL 5 g o oaw e | el g
— RUPERT -
S - R\'A—-. EDC"‘Q ® MA‘,ELTCJ PAUL® A/. 1__
CASTLEFORD TWIN 3 & BENNING
. RSN, i
T CaGE A
i N L iy < H \| - > iy
SO | A
i) fel O 2 30 -
© el : A OFF-SITE UNDERGROUND WATER

B OFF-SITE AIR MONITORING AND

FILM BADGE LOCATIONS

@ MILK SAMPLING AREAS




U, 5. ATOMIC ENERGY COMMISSION

HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE

ENVIRONMENTAL MONITORING DATA (REPORT NO. 12)
FOR THE FIRST AND SECOND QUARTERS, 1963

Continuous radiological surveillance of air, water, and food is conducied
in the vicinity of Atomic Energy Commission installations throughout the
country. The data gained through such studies enable a determination of
whalt effect the installations have on the environment. Periodically,
summary reports of the result of radiclogical surveillance are issued Lo
the public.

The Environmental Monitoring Data Report for the National Reactor Testing
Station (NRTS) for the first half of 1963 discloses that the amount of
radicactive materials in the environs of NRTS during these months was below
Radiation Protection Guide (RPG) values recommended by the Federal Radiation
Council (FRC) as a threshold of concern. The environmental radiocactivity
reported represents activity from all sources. No attempt has been made

to separate activity contributed by NRTS operations (irf any) and that con-
tributed by fallout from weapons debris.

The locations of the fixed stations around the NRTS where routine samples
of air, water, and milk are collected to be analyzed for radioactivity are

shown on the map at the end of this report.

ANALYTICAL LIMITS

The detection limits resulting from the sampling and analytical methods used
are given in the following table:

Isotope or

Type of Sample Radiation Type Detection Limit
Water Alpha 3 x 1079 uc/mlL
Beta 6 x 10‘2 uc/ml
Tritium b x 1077 ue/ml
Milk Todine-131 10 uuc/liter
Strontium-90 1.5 uuc/liter
Film Badges Gamma, 10 mrem
Betea 10 mrem

Low Volume Air Gross 1x 10’16 uc/ml
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OFF -SITE UNDERGROUND WATER

Low-level activity ligquid wastes are introduced Lo the ground water by mtans
of disposal wells and ponds lccated near the various facilities. These

wastes are monitored before disposal. In addition, off-site underground water
samples are collected at regular intervals for monitoring purposes. Most

of these samples are taken from an area southwest of the site since this

is the most prevalent direction of undergrouid water flow.

Two surface water sampling locations were added early in the year. The added
samples are takern from the Srake River near Idaho Falls, Idaho and Twin Falls,
Idaho, and are used for comparison purposes.

A total of 63 samples were collacted oa a three-month basis from the 32
sarpling staticns. The snalysis of these samples showed that alpha, beta,

and tritium activities were no more than 4O%, 057%, and 0.2% of the resp:ctive
Radicactivity Concentration Guide (RCG) values.

ON-STTE PRODIUCTION WELL WATER

On-site samples were taken from producticn wells in and near the plant sites
in order to monitor water used for NRTS personnel consumption.

For the first half of 1962, 236 samples were collected from 22 sampling
stations on a bi-weekly besis. Analyses of these samples showed that alpha,
beta, and tritium concentrations were no more than M%, 0.07%, and 0.02%

of their respective BCG values.

(Note: The reader is reminded that the RCG values are ten times more
restrictive for water which may be consumed by people living off-site than
those applied to the water which may bte consumed by "radiation-workers'
during the course of theilr on-site work. It will be noted that the on-site
percentages are 10% of the off-gite prercentages which shows that there is
little difference between the radioactivity in on-site and off-site water).

OFPF-SITE AIR FILTERS

The off-site air samples are collected through the use of a dual filter

and a low-volume vacuum pump. The dual filter consists of a paper filter
backed by a tube of activated charcoal. This filter is capable of entrapping
both particulate and gaseous forms of radioactive material.

A total of 355 low-volume air samples were collected from the 14 permanent
off-site stations. Results of analyses of these samples showed the con-
centrations to be 22% of the RCG values.

OFF -SITE MILK

During this half-year, the milk sampling from Roberts was combined with
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that of New Sweden, onc siabion ncor Blacklool wos discoBlinuca, and

stations were added in Dietrich, Tabor, and iwo ncar ldono Falls. From the
resulting 13 stations, Tk samples were collected and analyzed for iodine-131.
The resulting half-year average was no more than 11 uuc/l. The average

for the entire year of 1962 was no more than 60 uuc/l. This indicates a
significant drop in iodine-131 concentrations in milk so far this year.

During 1962, strontium-90 analyses were run on milk from eight of the
sampling stations, on a two-month basis. It was decided that this sampling
period and number of samples were not adequate to reflect the changes in
strontium concentrations which are caused by seasonal changes in dairy
Teeding practices. ‘Therefore, slronbium-90 analyecs are now being gad: on
milk from ten of the stations on a monthly basis. ‘lhe situobion with
respect to strontium-90 is the reversc of that of ilodine, discusscd above,
The 1962 average concentration was 9 uuc/l, whereas the first-half con-
centrations during 1963 show a concentration of 23 uuc/l. This average
concentration is 12% of RCG values. The reader will note, when reviewing
the attached data sheets, that the maximum activity of strontium-90 in

one of the samples collected was greater than the listed RCG number. It
should be kept in mind that the guidelines established by the FRC point
out radiation levels above which positive control measures should be
considered. The levels specified must be maintained for years before any
known hazard could result. The 12% guoted above shows that the RCG values
have in fact not been exceeded.

AREA MONITORING BADGES

Off-site area film badges were collected on a monthly, rather than a
six-weeks basis, through the first half of the year. Eighty-three badges
were used at 14 fixed stations, and indicated exposures well below those
recommended by the FRC.




ENVIRONMENTAL MONITORING DATA FOR THE NATIONAL REACTOR TESTING STATION

FIRST QUARTER 1963

Radicactivity
Approximate Total Concentration or
Type of Number of | Freguency of | Number of Radiation Protection
Sample Stations Collection Samples Maximum Activity Average Activity Cuides
OFfF-Site o b ox 10'2 pe/ml =l x 10‘2 pe/ml o 10 x 10'3 pe/ml
Underground 32 Three 31 B 6 x 10°Y pc/ml Bes 2 x 1077 uc/ml B 300 x 1077 pe/ml
Water Months e b x 10°° pe/mi | Bl<lh x 10°6 pe/m| H3 3,000 x 1076 pe/ml
On-Site a 9 x lO'g pe/ml o<l x 10—2 pe/mll o 100 x lO"g pe/ml
Production 22 Two 128 B 5 x 107 uc/ml 6{< 2 x 107 uc/ml B 3,000 x 1077 pe/mi
Well Water Waeks B3 72 x 10-6 pe/mi | B3. 7 x 1070 ue/ml B3 30,000 x 1070 pe/ml
Off-Site 10
Adr 1k Weekly 181 B k3 x 107 pe/ml | B 20 x 1071uc/eq| B 100 x 10" “uc/cc
Filters
TIodine 131 Todine 131 Todine 131
Off-Site 13 Monthly |ZIodine 131 30 ppe/liver 12 ppc/liter 100 ppc/liter
Milk 39
Strontium 90 Strontium 90 Strontium 90 Strontium 90
10 Monthly 27 19 ppc/liter 10 ppc/liter 200 ppc/liter
Cff-Site Maximum/Peri“ﬁ Total psr guarter
Area 1k Monthly L 7 <« 10 mrem 7 < 30 mrem Y 500 mrem/yr
Monitoring B <« 10 mrem B <« 30 mrem B 3,000 mrem/yr
Badges




ENVIRONMENTAL MONITORING DATA FOR THE NATIONAL REACTOR TESTING STATION

SECOND QUARTER 1963 .

Radicactivity
Approximate Total Concentration or
Type of Number of Freguency of | Number of Radiation Protection
Sample Stations (Collection Samples Maximum Activity Average Activity | Guides
Off-Site o < 3 x 10'2 pe/ml | o< 3 x 1@‘3 we/ml| o 10 x 10‘2 ne/ml
Underground 32 Three 32 B 9 x 107 pe/ml | B < 3 x 107 pe/ml| B 300 x 10°° pc/ml
Water Months Ho« 4 x 107° pc/ml H3«~ b4 x 10°° pe/ml u3 3,000 x 10-° pe/ml
On-Site o 10 x 1077 pe/ml| @ < L x lQ_g pe/ml| @ 100 x 10'2 pe/ml
Production 22 Two 108 B 7 x 10-8 pe/ml| B < 2 x 1077 pe/ml| B 3,000 x 1077 pe/ml
Well Water Weeks 90 53 84 x 1070 pe/ml| B3« 7 x 207° ue/mi| H3 30,000 x 107© pe/ml
Off-Site
-1 - -12
Air 1h Weekly 17k B 55 x 10 2 pe/ce| B 23 x 10 eic/eel B 100 x 10 Tuc/cc
Filters
Todine 131 Todine 131 Iodine 131
Off-Site Todine 131 '
Milk 13 Monthly 36 = 10 ppc/liter < 10 ppc/liter 100 upc/liter
Strontium 90 Strontium 90 Strontium GO
10 Monthly Strontium 90 230 upc/liter 36 upc/liter 200 uuc/liter
30
Off-Site Maximum Period Total par guarter
Area 1L Monthly Lo ¥ 25 mrem 7 < 40 mrem y 500 mrem/yr
Monitoring B <« 10 mrem B« 30 mrem B 3,000 mrem/yr
Badges
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U. 8. ATOMIC ENERGY COMMISSION
HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE
ENVIRONMENTAL MONITORING REPORT (REPORT NO. 13)
FOR THE NATIONAL REACTOR TESTING STATION
THIRD AND FOURTH QUARTER
AND

ANNUAL SUMMARY - 1963

Continuous radioclogical surveillance of air, water, and food is conducted in
the vicinity of Atomic Energy Commission installations throughout the country.
The data gained through such studies enable a determination of what effect
the installations have on the environment. Periodically, summary reports of
the results of radiological surveillance are issued to the public.

The Environmental Monitoring Data Report for the National Reactor Testing
Station (NRTS) for the last half of 1963 discloses that the amount of radio-
active materials in the environs of NRTS during these months was below
Radiation Protection Guide (RPG) values recommended by the Federal Radiation
Council (FRC) as a threshold of concern. The environmental radioactivity
reported represents activity from all sources. No attempt has been made to
separate activity contributed by NRTS operations (if any) and that contributed
by fallout from weapons debris. -

The locations of the fixed stations around the NRTS where routine samples of
air, water, milk, and wheat are collected to be analyzed for radiocactivity are
shown on the map at the end of this report.



ANATLYTTCAL LIMITS

The detection limits resulting from the sampling and analytical methods used

are given in the following table:

Type of Sample

Isotope or
Radiation Type

Detection Limit

Water Alpha 3 x lOfg pe/ml
Beta 6 x 1077 pe/ml
Tritium b x 107 pe/ml
#
Milk Todine-131 20 ppc/liter
Strontium-90 1.5 uuc/liter
Film Badges Gamma 10 mrem
Beta 10 mrem
Low Volume Air Gross 1=x 10"16 pe/ml
Wheat Strontium-90 6 x 10"8 pe/gm
Cesium-137 1 x 107" pe/gn

* Due to the changing percentage of iodine-131 relative to other fission
products from weapons testing, the detection limit for iodine-131 in
milk was changed from 10 puc/liter to 20 puc/liter in August of 1963.

OFF.SITE UNDERGROUND WATER

Low-level activity liquid wastes are introduced to the ground water by means
of disposal wells and ponds located near the various facilities. These wastes
are monitored before disposal. In addition, off-site underground water
samples are collected at regular intervals for monitoring purposes. Most

of these samples are taken from an area southwest of the site since this is
the most prevalent direction of underground water flow.

A year's total of 127 samples were collected on a three-month basis from the 32
sampling stations. The analysis of these samples showed that alpha, beta, and
tritium activities were no more than MO%, l,O% and 0.2% of the respective
Radioactivity Concentration Guide (RCG) values. Beginning in January of 1964,
tritium analyses will be discontinued.

ON-SITE PRODUCTION WELL WATER

On-site samples were taken from production wells in and near the plant sites in
order to monitor water used for NRTS personnel consumption.

During 1963, 459 samples were collected from 22 sampling stations on a bi-weekly
basis. Analyses of these samples showed that alpha, beta, and tritium

- P -



concentrations were no more than h%, 0.07% and 0.02% of their respective RCG
valuess

(Note: The reader is reminded that the RCG values are ten times more restric-
tive for water which may be consumed by people living off-gite than
those applied to the water which may be consumed by "radiation-workers'
during the course of their on-site work. It will be noted that the
on-site percentages are about lO% of the off-site percentages which
shows that there is little difference between the radicactivity in
on-site and off-site water).

1

QFF.SITE AIR FILTERS

The off-site alr samples are collected through the use of a duvual filter and
a low-volume vacuum pump. The dual filter consists of a paper filter backed
by a tube of activated charcoal. This filter is capable of entrapping both
particulate and gaseous forms of radicactive material.

Beginning in Jaruary of 1964, this system will be replaced by a radiation
monitoring telemetry system, which will be described in more detail in sub-
sequent reports.

A total of TO4 low-volume air samples were collected from the 14 permanent
off.site stations. Results of analyses of these samples showed the concentra-

tion to be no more than 15% of *he RCG values.

OFF-5TTE MIZK

During the year, 199 samples were collected and analyzed for iodine-13l.

The resuiting yearly average was no more than 20 uuc/l. The average for the
entire vear of 1962 was no more than 60 uuc/lc This indicates a significant
drop in iodine-121 concertrations in milk during 1963.

During 1962, strontium-90 analyses were run on milk from eight of the sampling
stations, on a twe-month basis. It was decided that this sampling period and
number of samples were not adequate tc reflect the changes in strontium
concentrations which are caused by seasonal changes in dairy feeding practices.
Therefore, stroatium-90 analyses during 1963 were made on milk from ten of
the stations on a monthly basis. The situation with respect to strontium-90
is the reverse of that of icdine, discussed above. The 1962 average con-
centration was 9 uuc/lj whereas the 1963 concentrations show ar average of

25 upc/l° This average concentration is about 13% of RCG va.ues. The reader
will note, when reviewing the attached data sheets, that the maximum activity
of strontium-.90 in orz of the samples collected during 19G; was greater than
the ligted RCG number. Subsequent sampling showed levels to be less than the
RCG number. It should be kept in mind that the guidelines established by

the FRC peoint out radiation levels above which positive control measures
should be considered. The levels specified must be maintained for years
befors any known hazard could result. The 13% gucted above shows that the
RCG values have in fact not been exceeded.

-3 -



AREA MONITORING BADGES

Off-site area film badges were collected on a monthly, rather than a six-
weeks basis throughout the year. Eighty-three badges were issued at 1k
fixed stations, and indicated exposures well below those recommended by
the FRC, The results of data analysis show no signficant direct radiation
above normal backgrounds.

WHEAT MONITORING

The analysis of strontium-90 and cesium-137 in wheat was started in 1963,

as another aspect of monitoring radiocactivity in the NRTS area. Strontium-90
in wheat was determined by chemical separation of the strontium from a 25 gnm
sample and a . subsequent 30 minute count in a low background beta counter.

Of the 16 samples analyzed, 10 were less than the detection limit of 60 ppc/kgm
with the high observed value being 170 uuc/kgma

Cesium-137 activity levels in wheat were determined by gamma spectrum
analysis of 3 liters (approximately 2200 gms) of wheat in a Marinelli-type
container. Cesium-137 levels in wheat were from 100 to 800 uuc/kgm.with an
average of 450 uuc/kgm, From the gamma spectra made during the cesium-137
analysis, the presence of a gamma emitter with an energy of 0.8k Mev was
observed. This energy was identified as being emitted by manganese-54 and
later substantiated by chemical analysis. Manganese-54 values ranged from
100 to 560 ppc/kgm with an average of 410 ppc/kgm.

Although no RCGs pertaining to wheat have been established, consideration
of the above data leads one to believe that the wheat is not a significant
contributor to the radiation dose to the local population.



ENVIRONMENTAL MONITORING DATA FOR THE ATTONAL REACTOR TESTING STATION

ANNUAL SUMMARY 1963

Radiocactivity
Approximats | Total Concentration or
Type of Number of Fraquency of | Number of Maximum Activity Averape Activity |Radiation Protection
Sampls Stations Collsction | Samples of Single Sample : Guides
o 5 x lO“% uc[ml o e box JD”% pe/ml] o 10 x lOuyuc/ml
Of f-Site B 12x 10 pe/ml | B = 3 x 107 ue/ml| B 300 % 10~%uc/ml
Underground 32 Three 127
ahes 3 - - - -
Water Months B 5% 1070 pe/m | Bz b x 1070 pe/m) B3 3,000 x 10 6uc/ml
OrL.Site 159 @ 10 x 107Q pe/ul | @ < box lo”g we/mll o 100 x 10™Zuc/ml
Production 55 Two ' B 8 x 107 pe/ml | B = 2 x 107° pe/ml] B 3,000 x 10-Y%ic/ml
Well Water Weeks Lha
V 53 gk x 1076 pe/my | B 7 x 1070 ne/m| B3 30,000 x 107%uc/mL
Off-Site _ 4 . 15
Air 1k Wsekly 7Ok B 55 x 107Fuc/ee | g 15 x 107 Fuc/ee| B 100 x 107 fc/ce
Filters
Todine 131 Todine 131 Todine-131
Todine-131 30 ppe/liter < 20 ppc/liter 100 ppc/liter
Off-Site 13 Monthly 149
Milk
Stronitum-90 Strontium-90 Strontium-90
Strontium-90
hly N . .
10 Monthly 115 230 uuc/llter 25 uuc/llter 200 uuo/llter
. , -
OfF.Site Max1mum/month Total for year
Iy +]
ﬁgiitorip l' Monthly 166 7 25 mrem y == 140 mrem ¥ 500 mrem/yr
) = 8 < 10 mrem B - 120 mrem 8 3,000 mrem/yr

Badges




ENVIRONMENTAL MONITORING DATA FOR THE

FOURTH QUARTER 1963

__TIONAL REACTOR TESTING STATION

Radioactivity
Approximate Total Concentration or
Type of Number of | Frequency of | Sumber of Maximum Activity Avarage Achivity Radiation Protection
Sampl= Stations Collsction Samples of Single Samplse Par Bample Guides
a 5% 10“2 we/ml | o=l ox 1079 peful | 20 x 107 pe/ml
Off-Site Three 3 % 107° pe/my P=2x 1070 uc/m | B 300 x 107° uc/ml
Underground 32 Months 32 R ‘ , ¢
Water 5 5 x 1070 we/ml He b x 107 pe/ml 5 3,000 x 107" pe/ml
ontte @ 5x 10“2 we/ml | o=k ox 1@“2 we/ml o 100 x 10“2 we/ml
T 7 x 1077 pe/ 2 x 1077 pe/ml 3,000 x 107 ml
Production 22 Two 98 [x 107 pe/ol Pe?2x “C/m* B3, * MC/
J s aka _/ e i - -
velL Water Wesks 13 ob x 106 pe/ml | B3« 8 x 1070 pe/my | 8330,000 x 2070 wo/mL
Off.Site
- =12 -
Adr 4 Weekly 17k 25 x 10 leuc/cc B 5 x 10 Tuc/ec |B 100 x 10 12uc/cc
Filters
Todine-131 Todine-131 Todine 131 Todine-131
Off-Site 37 < 20 ppc/liter < 20 ppc/liter 100 ppc/liter
Milk 13 Monthly
Strontium-90 Strontium-90 Strontium-90 Strontium-90
10 Monthly 29 35 puc/liter 23 ppe/liter 200 ppc/liter
Maximum/moath Total per quarter
Off.Bite
Arsa 1k Monthly L1 Y = 10 mrem v <= 30 mrem 4 500 mrem/yr
Monitoring B = 10 mrem B = 30 mrem B 3,000 mrem/yr

Badges




ENVIRONMENTAL MONITORING DATA FOR THE  ATIONAL REACTOR TESTING STATICN

THIRD QUARTER 1963

Radiocactivity
Approximate Total Concentration or
Type of Number of | Frequency of | Jumber of | Maximum Activity Radiation Protection
Sample Stations Coll=zction Samples of Single Sample Guides
Off-Site o  5x 1077 pe/mi | o e box 10"9uc/m1 a 10 x 10‘2 pe/ml
Underground 32 Thrae 22 B 12 x 107 uc/ml B e b x 10~ uc/ml g 300 x 10”7 uc/ml
Water Months A 6 6 6
B <l o 1077 pe/ml | HY = 4 x 107%uc/ml m3 3,000 x 1070 pe/mL
On-Site O « 3% 107 pe/ml |o = 3x 10 %uc/ul| o 100 x 10”8 we/nl
Production 22 Two 125 B 8 x 109 pe/ml |p = 2 x 107%c/ml| B 3,000 x 107" pe/ml
Well Water Weeks 3 s 3 5 3 6
H° 90 x 1077 pe/ml | BV 8 x 10 uc/ml | H2 30,000 x 107" uc/ml
Off.Site
~12 -
Air 14 Weekly 175 B b2 x 107 ue/ee|p 12 x 107Puc/ed B 100 x 1071Puc/ce
Filters
Todine-131 Todine-131 Todine-131 Todine-131
13 Monthly 37
Off-S8ite - 20 uuc/liter < 20 uuc/liter 100 uue/liter
Milk
Strontium-90 Strontium-90 Strontium-90
10 Monthly Strontium-9Q
29 53 ppc/liter 30 ppe/liter 200 ppc/liter
OFf.Site Maximum/month Total per quarter
Araa 14 Monthly Lo
Monitoring ¥ 10 mrem v == 30 mrem ¥ 500 mrem/yr

Badges

B << 10 mrem

B == 30 mrem

B 3,000 mrem/yr




NATIONAL REACTOR TESTING STATION

ENVIRONMENTAL MONITORING PROGRAM
{963

®cLa
sTAgLEY YToN

\ i

|
C &BMALL .A .c{;RJ.om K |_J
—

np—y

3 CUSTER
?

SLIDY HOT SPRINGS

o FREMONT

- caMan @
» ST. ANTHONY
‘ .ts-zv 2w pan<Eme W
® HAMER _-1 1’% J

javaan ciTY @

\

®criLLY

\ﬁ; /___,Io,,.m
fr\ Do | sdrrErson | MADISON
\\’/\ | A ‘

's.../"'L“___

S

@ TERRETON

.
o S 1 L™, THORNTON
B U R L a2 i ROBERTS & [
SOUN VALLEY \ onouszg/ i . : " LEWISVILLE

LSmenzo
e,

KETCHUMS® * - - RiGEY ® ~.
(. & TRILMPH \ /o/ Py e . ____._ oLl S
N { \k\ * AW T -~
.,
\~
®10NA
L & HALEY lDAHO"A
] S aMMON

) ) ' T BONNEVILLE
CAMNAS s TR o el R L'—"‘,;ZI;:"]_ |
conmaL - GANNETTS L ----- 1 ’ oaBALT am———
eriLL CITY ranmese mICABG ® Ao!uv j “ FIRTHO

B i N 6 H A M

MORELAND ®
— i

'BLACKF'OOT

PINGREE o

S SPRINGFIELD
STEmL™NO® g"ORT HaLL
.

! -
! A.,-.on?(—/\ rf.
N A . !I L W dov= . carisou
— 3&2’::‘.;4 L4 amX Ly Yoompene 1 =

A JEROME e ° - ® BANCROFT
| 4- MINIDOK P O W & 1 \"'“z

A H
Aoy enome [MUBOEE~ r * vesger %
bt \'A—- EoEN ..-mzm:ro«al PALL S & / B&NN@CK‘H angcE (‘

GOODING

a N L I MNC O L N
°2A HONI

DIETRICH

-r
!
4 RICHFIELD !
I
|

g I

FILER - usznN/ ‘—'_"I ® ROCKLAND & mimo
casTLEFORD TWIN e ~N - o gBENNING ' l
FALLS  rarteen T T BURLEY e LTSN ARBON g, evimaINIA .ll .
TWIwN FALLS | I - L
1 []
o — i C A S 5 ﬂ A l ____,J i ® DoOWNEY L' '—;
LEGEND
10 o 10 20 30 -
==L | A OFF~SITE UNDERGROUND WATER

SCALE IN MILES
. OFF-SITE AIRMONITORING AND FILM BADGE LOCATION

. MILK SAMPLING AREAS * WHEAT SAMPLING AREAS




U. S. ATOMIC ENERGY COMMISSION
HEALTH AND SAFETY DIVISION - IDAHO OPERATIONS OFFICE
ENVIRONMENTAT, MONITORING REPORT (REPORT NO. 1h4)
FOR THE NATTIONAL REACTOR TESTING STATTION
FIRST AND SECOND QUARTER

1964

Concentrations of radiocactivity in air, water, and foodstuffs are monitored
continuously in the vicinity of Atomic Energy Commission installations.

The data gained through such studies enable an evaluation of the effect on
the environment of releases from these installations. Periodically, summary
reports of the results of radiological surveillance are issued to the public.

The Environmental Monitoring Data Report for the National Reactor Testing
Station (NRTS) for the first half of 1964 discloses that the concentrations

of radicactive materials in the environs of NRIS during these months were below
Radiation Concentration Guide (RCG) values recommended by the Federal Radiation
Council (FRC) as a threshold of concern. The amounts of radioactivity reported
includes the contributions from all sources. No attempt has been made to
separate activity contributed by NRIS operations (if any) from that contributed
by fallout from weapons debris and by natural sources.

The locations of the fixed stations around the NRTS where routine samples of
air, water, and milk, are collected to be analyzed for radiocactivity are shown
on the map at the end of this report.



ANALYTICAL LIMITS

The detection limits resulting from the sampling and analytical methods used
are given in the Tollowing table:

Isotope or

Type of Bample Radiation Type Detection Limit
Water Alvha 3 x 1077 pci/ml
Beta 6 x 1077 pCi/ml
Milk Todine-131 20 pCi/liter
Strontium-90 1.5 pCi/liter
Film Badges Ganma, 10 mrem
Beta 10 mrem
Low Volume Air Gross Beta-Gamma 1 x lO'l6 uCi/cc
(Carbon Cartridge)
Low Volume Air - Telemetry Gross DBeta~Gamma 1.6 x 10"12 pCi/cc
Todine-131 3.6 x 10712 pci/ee

OFF-SITE UNDERGROUND WATER

Low-level activity liquid wastes are introduced to the ground wabter by means
of disposal wells and ponds located near the various facilities. Thege wastes
are monitored before disposal. In addition, on-site and off-site underground
water samples are collected at regular intervals for monitoring purposes.

Most of these samples are taken from an area southwest of the NRTS since this
is the predominant direction of underground water flow.

A total of 32 samples were collected on a semi-annual basis from the 32 stations.
The analysis of these samples showed that average alpha and beta activities

were no more than MO% and 0.3% of the respective Radioactivity Concentration
Guide (RCG) values. Natural background accounted for the measured alpha
activity.

ON-SITE PRODUCTION WELL WATER

On-site samples were taken from production wells in and near the plant sites

A

in order to evaluate counbaminants 1n potable water ai che NRIS.

During the first half of 1964, 215 samples were collected from 22 sampling
stations on & biweekly basis. Analyses of these samples showed that average
alpha and beta concentrations were no more than h% and O.l% of their
respective RCG values.

OFF.SITE AIR FILTERS

Beginning in January 1964, reported data Trom the radiation monitoring telemetry;
system replaced data previocusly derived from the off-site air samples collected -

-



througn the use of a dual filter and a low-volume vacuum pump. Collection
of thege samples continued until June 1964, to provide comparative data needed
for a smooth transition from one system to another.

The telemetry system has many operating capabilities not available in the other
system. Normal operations call for hourly reports by each station. These

reports include information from:

Ton Chambers: These instruments record ambient radiation levels in mr/hr.

GM Counters: IHUV-70 filter paper is cycled to a GM tube once a day.
One GM tube records the buildup of activity over the day
and another records the decay of activity collected the
previous day.

Scintillation Counter: Air previously passing through the HV-T70 passes
through a carbon cartridge (with no paper prefilter). The
activity recorded is assumed to be lodine-131. This cartridge
remains in place Tor periods up to six (6) weeks.

Results of the reported data from the 15 telemetry stations showed the average
concentrations of radiocactive particulate matter in the atmosphere to be no
more than 1.6% of the RCG value of 100 x 10-12 pCi/cc. Average concentrations
of gaseous iodine were no more than 1.2%.

The average actlvity recorded from the low volume system was 3.5% of RCG for
all radiocactive particulates and less than Oal% of RCG for gaseous radio-

iodine.

OFF-SITE MILK

Analyses of the levels of iodine-131 and strontium-90 concentrations were
conducted on a monthly basis. Of the 110 radiciodine analyses, no sample was
found to have a concentration greater than 20 pCi/liter or 20% of the RCG value.

Of the 55 milk samples analyzed for strontium-90, the maximum activity on &
single sample was found to be 4k pCi/liter. This is about 25% of the 200 pCi/
liter RCG value. The average was 14% of the RCG.

AREA MONITORING BADGES

Off-site area film badges were collected on a monthly basis, as during 1963.
Eighty-one badges at 14 fixed stations indicated exposures well below those
recommended by the FRC, The results of data analyses showed no significant
direct radiation above normal background.



ENVIR ONMENTAL MONITORING DATA FOR THUE NATIONAL REACTOR TESTING STATION

FIRST SEMI-ANNUM 196k

Radiocactivity

Approximate Total Concentration or
Type of Number of |TFrequency of Number of Maximum Activity Average Activity Radiation Protection
Sample Stations Collection Samples of Single Sample Per Sample Guide
Crf-Sice 107 9 x 10 uCi/mi o =h x 10 uCl/ml o 10 x 10 HCL/WL
Underground 32 Semi-Annual 32 28 8 k 8
Water B 2 x 10 uCi/ml B elx 107 uCi/ml B 300 x 107 uCi/mL
On-Site @ 7x107pci/ml | @=bx 1079 poifml | @ 200 x 10791 /m
Production 22 Two Weeks 215 8 8 8
Well Water B 10 x 107 uCi/ml B2 x 107 uCi/ml B 3000 x 10~ pCi/ml
Contim Particulate |B-y 19 x 10-38uCi/ce| Boyel.6 x 107 5uC1/c 100 x 1072
OFF-Site ontinuous artic e -y X nCijce ~yazl. uCi/ee B-y 100 x nCite
Adr
Filters W12 A =12 . -12 .
Gaseous Lo x 107%uCi/ce| <= 3.6 x 107 uCi/ce 300 x 107701 e
Todine
Todine-131 Todine-131 lodine-131
OFF-Site h Monthly lodine-131 | - 20 pCi/liter < 20 pCi/liter 100 pCi/liter
Milk ) 110
Strontium-90 Strontium-90 Strontium-90 Strontium-90
11 Monthly -
P 55 I pCi/liter 28 pCi/liter 200 pCi/liter
Max. one month dose Average Total Dose
Off-Site )
Area 1h Monthly 81 y 25 mrem y =2 60 mrem ¥ 500 mrem/yr
Monitoring B 10 mrem B« 60 mrem B 3000 mrem/yr

Badges




NATIONAL REACTOR TESTING STATION

ENVIRONMENTAL MONITORING PROGRAM
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U. 5. ATOMIC ENERGY COMMISSION
Idaho Operations Office - Health and bSafety Division
National Reactor Testing Station

ENVIRONMENTAL MONITORING REPORT NO. 15
Third and Fourth Quarter
and
Annual Summary

1964

To evaluate the continued impact of operation of AEC installations on the general
levels of radiocactivity in the enviromment, concentrations of radiocactivity in
air, water, and foodstuffs have been-monitored continuocusly. Periodically,
reports are issued to the public which describe and evaluate data gained from
this radiological surveillance. Environmental monitoring data for the National
Reactor Testing Station (NRTS) for 1964 reveal that concentrations of radio-
activity in this period were below Radiation Protection Guide (RPG) values
recommended by the Federal Radiation Council (FRC). The concentrations of radio-
actilvity reported include contributions from all sources. UNo attempt has been
made to separate any activity contributed by NRTS operations from that contrib-
uted by natural sources of radicactivity and by fallout from weapons debris.

The locations of the stations where samples of air, water, milk, and wheat are
collected routinely are shown on the map at the end of this report. For the
sake of uniformity, the picocurie (pCi) has been chosen as the standard unit
of radioactivit{gin this report. One picocurie is equal to one trillionth of
a curie, or 10~ Ci. The symbol Ci, recommended by the International Union
of Pure and Applied Physics for the curie, was adopted by the Idaho Operations
Office, USAEC, in 196k.



ANATYTTICAL LIMITS

The detection limits resulting from the current sampling and analytical methods
are as follows:

Type of Sample Type of Analysis Detection Limit
Water Gross Alpha 3 x 103 pCi/ml
Gross Beta 6 x 1073 pCi/ml
Milk Todina-131 20 pCi/liter
Strontium-90 1.5 pCi/liter
Film Badges Gamma 10 mr
Beta 10 mrad

Low Volume Air-Telemetry  Gross Beta-Gamma .6 x 10"6 pCi/cc

1
Todine-131 3.6 x 10-6 pCi/ce
Wheat Strontium-90 1 pCi/kg
Cesium-137 11 pCi/kg
Manganese -5k 100 pCi/kg

OFF-SITE UNDERGROUND WATER

Low-level liquild wastes resulting from operation of the various facilities at
the NRTS are released to the ground-water table through disposal wells and
ponds located near each facility. Although liquid wastes are monitored at the
NRTS before disposal, off-site underground samples are collected regularly.
Most of these samples are taken from an area southwest of the NRTS since this
is the prevalent direction of underground water flow. During 1964, 6L samples
were collected on a semi-annual basis from 32 sampling stations. The
analytical results indicated that there was no significant change from con-
centrations reported for 1963. The average concentrations of alpha and heta
emitters were no more than &O% and 0.3% of the respective Radioactivity
Concentration Guide (RCG) values. The alpha activity is attributed primarily
to radicactive elements which are naturally present in the environment.

ON-3ITE PRODUCTION WELL WATER

On-site samples were taken from the plant production wells in order to monitor
potable water for detection and definition of possible sources of contamina-
tion. During 196k, 452 samples were collected from 22 sampling stations, most
on a bi-weekly basis. Analyses of these samples showed that average con-
centrations of alpha and beta emitters were no more than 4% and O.l% of their
respective RCG values, again reflecting no change from the previous year.



OFF-SITE ATIR FILIERS

During the year, data reported electronically from the radiation monitoring
telemetry system replaced data previously derived manuvally from off-site air
samples collected by means of a dusl Tilter and a low-volume vacuum pump.
The telemetry system has many operating capabilities not available in the
previous system. Normal operations call for hourly reports by each station.
These reports include information from:

Ion Chambers: These instruments measure ambient radiation levels in mr/hr.

GM Counters: HV-T70 filter paper is cycled to a GM tube once a day.
One GM tube measures the bulldup of particulate activity over
the day and another measures the decay of the activity col-
lected the previous day.

scintillation Counter: Air which has previously passed through the HV 70
particulate filter then passes through a carbon cartridge.
For surveillance purposes, the activity measured is assumed
to be iodine 131. This cartridge remains in place for
periods up to 6 weeks.

Results of the data reported from the 15 telemetry stations indicate that the
sum of the average concentration of gasecus lodine 131 and particulate activity
in the atmosphere was no greater than 8% of the RCG value of 100 x 10~ pCi/cc.
This is about half of that observed the previous year.

OFF -SITE MILK

Analyses of lodine-131 and strortium-90 concentrations in milk were made on a
monthly basis. Of the 160 radioiodine analyses, no sample was found to have

a concentration greater than 20 pCi/liter or 20% of the RCG value. OF the 128
milk samples analyzed for strontium 90, the maximum activity was found to be
L pCi/liter, or 22% of the RCG value of 200 pCi/litere The average was 10%
of the RCG. This reflects a slight reduction in iodine-131 levels from the
previous year and a factor of 2.5 to 5 reduction in strontium-90 levels.

AREA MONITORING BADGES

Off-site film badges were collected on a monthly basis during the first half

of the year and quarterly during the last half. The maximum radiation dose

at a single location for the entire year, as measured by film, was 140 mr of
gamma and 80 mrad of beta radiation. The minimum detection limit for this
period was 80 mr of gamma and 80 mrad of beba, based on 8 film changes and a
detection limit of 10 mr gamma and 10 mrad beta on each film. For the purpose
of calculating the maximum dose, each statistically zero result was assumed

to be at the detecticn limit. The reported maximum is therefore conservatively
estimated to be the upper limit of the true dose at that location. Neverthe-
less, this dose is well below the RPG of 500 mr/year for an individual residing
in the vicinity of an atomic energy installation.



WHEAT MONTITORING

Monitoring of wheat for radionuclides continued in 196k. In the 6 samples
analyzed, strontium-90 levels ranged from 7 to 30 pCi/kg with an average of
11 pCi/kg. Cesium-137 levels varied from 95 to 200 pCi/kg with an average

of 155 pCi/kg. Manganese-5k concentrations varied from 500 to 1200 pCi/kg
with an average of 790 pCi/kg. The presence of these radionuclides in wheat
is attributed to worldwide Tallout resulting from the atmospheric testing

of nuclear weapons. A comparison of data from 1964 with that from the
previous years indicates that while the levels of strontium 90 and cesium 137
decreased by a factor of 3 to 5, the manganase-5h content almost doubled.
Although there is no ready explanation for this incrsase, sslective uptake

of manganese from the soil might be responsible. Although no RCG's pertaining
to wheat have been established, the data indicate that wheat is not a
significant contributor to the radiation dose received by the local population.

Error in Report Number 14

The RCG for airborne gaseous iodine 131 off-site is 100 x 10-12 pc/cc.



ENVIRONMENTAL

MONITORING DATA FOP HE NATIONAL REACTOR TESTING STATION
THIRD AND FOURuH QUARTER 1964

Approximate Total Radiocactivity
Type of Number of Frequency of | Number of Average Activity Concentration or
Sample Stations Collection Samples Maximum Activity Per Sample Radiation Protection
Guides
Off-Site -3 3 -3
Production x 1077 pCi/ml |Qe=l x 1072 pCi/ml |« 10 x 1077 pCi/ml
) o o ; o P ’
Well Water 32 Semi Annval 32 B x 107 0i/ml |felx 1072 pCi/ml |8 300 x 1072 pCi, wl
On-Site -3 -3
Production o 5 x 1077 pCi/ml |a=h x 1073 pCi/ml | 100 x 107°pCi/ml
Well Water 22 Two Weeks 237
8 x 102 pCi/ml |B== 1 x 1072 pCi/ml |B 3000 x 10~2pCi/ml
Off-Site Particulate |B-y 37 x 10—6 pCi/Cc Buvar 5 x 106 pCi/cc B-y 100 x 10"6 pCi/cc
Air 15 Continuous
Filters Gaseous -6 6 ) 6
Todine 5 x 107 pCi/ce <L ¥ 107" pCi/ce 100 x 1077 pCi/ce
Todine-~-131 Todine-131 Todine-~131
OFFSite 1h Monthly Todine-131 <= 20 pCi/liter < 20 pCi/liter 100 pCi/liter
' 80
MLk Strontium-90 | Strontium-90 Strontium-90 Strontiumm-90
11 Monthly T3* 26 pCi/liter 16 pCi/liter 200 pCi/liter
Mazxinum Uose/b months| Average Dose/6 monthp
Off-Site
Area 14 Quarterly 27 ¥ 75 mr y <= L0 mr ¥ 500 mr/yr
Monitoring B = 20 mrad B = 20 mrad B 3000 mrad/yr
Badges

* Total samples analyzed for strontium-90 includes month of June 1964




ENVIRONMENTAL MONITORING DATA FOR THE NATIONAL REACTOR TESTING STATION

ANNUAL SUMMA..L 1964

Quarterly

Approximate Zotal Radiocactivity
Type of Mumber of Frequency of | Number of Average Activity Concentration or
Sample Stations Collection Samples Maximum Activity Per Sample Radiation Protection
Guides
Off-Site _ -
Underground o 9 x 1073 pCi/ml el x 10~ pCi/ml  |a 10 x 1073 pCi/ml
Water 32 Semi Annual ol B 2 x 1072 pCi/ml Bel x 107 pCi/ml  |p 300 x 1072 pCi/ml
On-Site -3 3
Production o 7 x 1072 pCi/ml | o=k x 1073 pCi/ml  |a 100 x 1073 pCi/ml
N oy 2 o &) - . - p
fell Water 2 Two Weeks ko2 B 10 x 1072 pCi/ml | Be2 x 1072 pCi/ml |8 3000 x 1072 pCi/ml
0ff-Site Particulate |B-y 37 x 10-6 pCi/cc | By =k x 10-6 pCi/ce | -y 100 x 1076 pCi/cd
Air 15 Continuous (
Filters Gaseous 4o x 10“6 pCi/cc - L x 10_6 pCi/cc 100 x 10“6 pCi/cc
Todine
lodine-131 Todine-~-131 Todine-131
1k Monthly Todine-131 < 20 pCi/liter = 20 pCi/liter 100 pCi/liter
Off-Site 160
Milk Strontium-90 Strontium-90 Strontium-90 Strontium-90
11 Monthly 128 Ly pCi/liter 21 pCi/liter 200 pCi/liter
hrr-Site Max. Dose/year Average Dose/year
hreg
Monitoring 1h Monthly 108 7 140 mr 7 <= 105 mr 7 500 mr/yr
Badges & B« 80 mrad B = 80 mrad B 3000 mrad/yr




NATIONAL REACTOR TESTING STATION
ENVIRONMENTAL MONITORING PROGRAM
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U. 5. ATOMIC ENERGY COMMISSION
Idaho Operations Office -~ Health and Safety Division
National Reactor Testing Station

ENVIRONMENTAL MONITORING REPORT NO. 16
First & Second Quarter

1965

To evaluate the continued impact of operation of AEC installations on the
general levels of radiocactivity in the environment, concentrations of radio-
activity in air, water, and foodstuffs have been monitored on a continuing
basis. Periodically, reports are issued to the public which describe and
evaluate data gained from this radiological surveillance. Enviromnmental
monitoring data for the National Reactor Testing Station (NRTS) for the
first half of 1965 reveal that concentrations of radiocactivity in this
period were below Radiation Protection Guide (RPG) values recommended by
the Federal Radiation Council (FRC). In actual practice, the values used
at the NRTS are those listed in ABC Manual Chapter 0524. In choosing
applicable standards for drinking water, credit has been taken for the fact
that no significant amounts of radium 226 and radium 228 have been released
to the NRTS environs. The concentrations of radiocactivity reported include
contributions from all sources. No attempt has been made to separate any
activity contributed by NRTS operations from that contributed by natural
sources of radiocactivity and by fallout from weapons debris. The locations
of the stations where samples of air, water, milk and wheat are collected
routinely are shown in PFligure 1.

For the sake of uniformity, the picocurie (pCi) has been chosen as the
standard unit of radicactivity of this report. One picocurie is equal
to one trillionth of a curie, or 10-12ci.  The symbol Ci, recommended

by the International Union of Pure and Applied Physics for the curie,

was adopted by the Idaho Operations Office, USAEC, in 196k.



OFF-SITE UNDERGROUND WATER

Low-level liquid wastes resulting from operation of the various facilities
at the NRTS are released to the ground-water table through disposal wells & ponds
located near the facilities. Although liquid wastes are monitored at the

NRTS before disposal, off-site underground samples are collected regularly.
Most of these samples are taken from an area southwest of the NRTS since
this is the prevalent direction of underground water flow. During the first
half of 1965, 32 samples were collected on a semi-annual basis from 32
sampling stations. The average concentrations of alpha and beta emitters
were less than &% and 9% of the respective Radioactivity Concentration Guide
(RCG) values. The alpha activity is attributed primarily to radicactive
elements which are naturally present in the environment.

ON-SITE PRODUCTION WELL WATER

Samples were taken from the plant production wells on the NRTS in order to
monitor potable water for detection and definition of contamination. Two
hundred and one samples were collected from 22 sampling stations during the
first half of 1965, most on a bi-weekly basis. Analyses of these samples
showed that average concentrations of alpha and beta emitters were less
than 0.2% and 0.4% of their respective RCG values.

OFF-SITE ATR FILTERS

Results of the data reported from the 15 radiation telemetry stations indicate
that the sum of the average concentrations of gaseous iodine 131 and
prarticulate activity in the atmosphere was less than 6% of the RCG value.

Normal operations of the present radio telemetry system calls for hourly
reports by each station. These reports include information from:

TIon Chamber: These instruments measure ambient radiation levels in
mr/hr.

GM Counters: HV-T70 filter paper is cycled to a GM tube once a day.
One GM tube measures the buildup of particulate activity
over the day and another measures the decay of the
activity collected the previous day-

Scintillation Counter: Air which has previously passed through the
HV-70 particulate filter then passes through a carbon
cartridge. For surveillance purposes, the activity
which is measured hourly is assumed to be lodine 131.
This cartridge remains in place for periods up to 6
weeks.

-



OFF-SITE MILK

Routine analyses of iodine 131 and strontium 90 concentrations in milk con-
tinued on a monthly basis during the first half of 1965. However, during
the latter part of May, significant concentrations of ilodine 131 were
detected in the Idaho Falls area Grade A milk. An intensive milk sampl-
ing program was initiated during the period May 25 through June 20, 1965.
The highest concentration measured during this period was 310 pCi/liter-
This increase in radicactivity was attributed to fallout from the Chinese
nuclear test on May 1h.

Of the 72 routine radioiodine analyses, only 8 samples were found to have
concentrations greater than 20 pCi/liter. As indicated in Table 1, the
average iodine 131 levels, including the May-June samples, do not exceed
23% of the RCG values. Strontium 90 concentrations in the same 72 samples
showed the meximum activity to be 24 pCi/liter or 12% of the RCG value
with an average value of only 7%.

AREA MONITORING BADGES

Off-site film badges were collected on a monthly basis during the first
half of the year. The maximum radiation dose at a single location for any
month as measured by film, was <10 mr of gamma radiation. The minimum
detection limit for the six months was 60 mr of gamma, based on 6 film
changes and a detection limit of 10 mr gamma on each film. For the

purpose of calculating the maximum dose, each statistically zero result

was assumed to be at the detection limit. The reported maximum is there-
fore conservatively estimated to be the upper limit of the true dose at that
location. Natural background radiation levels at film badge locations vary,
but studies made prior to nuclear operations at the NRTS showed that

normal background levels were of the order of 100 - 150 mr/yr. This
indicates that NRTS operations add no significant radiation to surround-
ing areas.



TABLE 1 ENVIRONMENTAL MONITORING PROGRAM DATA JANUARY - JUNE 1965

Number | Approximate | Type of Minimum |[Meximum (Average Redioactivity
of Frequency of| Analysis Level of |Activity |Activity Concentration or
Stations] Collection Detection|of Single|Per Rediation
of Sample and Units Sample Sample Protection Guides
Off.8ite Underground Water
(pCi/liter) 32 Semi-Annuel | Alphe 3 L <k 100

Beta 6 20 9 100

On-~Site Production Well

Water (pCi/liter) 22 Two Weeks Alpha 3 L <l 3,000

Beta 6 100 <10 3,000

Off-Site Air (pCi/m3) 15% | Continuous | Beta-Gamme 1.6 6 <2 100
TIodine~131 3.6 6 <L 100

Off-Site Milk (pCi/liter) 12 Monthly Iodine-131 20 63 <23 100
Strontium-90 1.5 2k 13 200

Off.Site Area Monitoring

Bedges {mr) 15% | Monthly Gemma 10 <10 <10 170/yx.

a. Changed from 15 stetions to 12 in April of 1965

NATIONAL REACTOR TESTING STATION
ENVIRONMENTAL MONITORING PROGRAM
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U. 8. Atomic Energy Commission
Idaho Operations Office - Health and Safety Division
National Reactor Testing Station

Environmental Monitoring Report No. 17%
Third and Fourth Quarter
and
Annual Summary 1965

Data from the environmental monitoring network on and around the National
Reactor Testing Station (NRTS) revealed that NRTS operations did not
gignificantly contribute to the envirommental radiation levels in 1965.
Readiation levels and radioactivity concentration measurements were well
below levels recommended as a threshold of concern by the Federal Radiation
Council (FRC). The Radiation Protection Guides (RPG) and Radioactivity Con-
centration Guides (RCG) used at the NRTS, which are established in AEC Manual
Chapter 0524, are based on FRC recommendations. In choosing applicable
standards for drinking water, credit has been taken for the fact that no
significant quantities of radium-226 or radium-228 have been released to

the NRTS environs. The concentrations of radicactivity reported include
contributions from all sources. No attempt has been made to separate
activity contributed by NRTS operations from that contributed by natural
sources of radioactivity or by fallout from weapons debris. Samples of air,
water, milk and wheat are collected routinely at stations shown in Figure 1.

For uniformity, all radiocactivity measurements in this report are in Eico-
curies (pCi). One picocurie equals one trillionth of a curie, or 10~ 201

A curie is that guantity of radicactive material that disintegrates at the
rate of 3.7x107" atoms per second (approximately the disintegration rate

of one gram of radium) -

OFF-SITE UNDERGROUND WATER

Low-level liguid wastes from various operating facilities at the NRTS are
released to the ground-water table from disposal wells and ponds near each
facility. Before disposal the liquid wastes are carefully monitored at the
NRTS and, as an added safeguard, off-site underground water samples are
collected and analyzed regularly. Most samples are collected from the aresa
southwest of the NRIS, the prevalent direction of underground water flow.

*To evaluate the continued effect, if any, of AEC installations on general
levels of radiocactivity in the environment, the radiocactivity in air, water
and foodstuffs is regularly monitored by the Atomic Energy Commission.
Public reports are issued periodically describing and evaluating the data
gained from this radiological surveillance.
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During 1965, 64 samples were collected at 6-month intervals from 32 sampling
stations. The analytical results indicated no significant change from
concentrations recorded during 1964. Average concentrations of alpha and
beta emitters were no more than M% and 9% respectively of the Radioactivity
Concentration Guide {RCCG) values. The alpha activity is attributed primarily
to radiocactive elements naturally present in the environment.

ON-SITE WELL WATER

On-site samples were taken from the plant production wells in order to detect
and define possible sources of contamination. During 1965, 435 samples were
collected from 22 sempling stations, most on a biweekly basis. Analyses of
these samples showed that average concentrations of alpha and beta emitters
were no more than 0.2% and 0.4% of their respective RCG values, again reflect-
ing no change from the previous year.

OFF-5ITE ATR

Results of the data from 15 radiation telemetry stations indicates that the
sum of the average concentrations of gaseous lodine-131 and particulate
activity in the atmosphere was less than 8% of the RCG value during 1965.

Normal operations of the present radio telemetry system calls for hourly
reports by each station. The reporting instruments and functions are as
follows:

Ton Chamber - These instruments measure ambilent radiation levels in
mr/hr-

GM Counters - HV.70 filter paper which collects airborne particles is
cycled to a GM tube once a day. One GM tube measures
the day's buildup of particulate activity and another
GM tube measures decay of activity collected the
previous day.

Scintillation Counter - Next, the filtered air passes through a carbon
cartridge. For surveillance purposes, the activity
collected by the carbon cartridge is measured hourly by
the scintillation counter and is assumed to be lodine-131.
This cartridge remaing in place Tor periods up to 6 weeks.

QFF-5ITE MITK

Routine monthly analyses for iodine-131 and strontium-90 concentration in
milk were conducted during 1965. During the latter part of May, significant
concentrations of lodine-l31 were detected in Idasho Falls Area Grade A milk.
Consequently an intensive milk sampling program was initiated during the
period May 25 through June 20, 1965. The highest concentration measured
during this period was 310 pCi/liter, attributed to fallout from the

Chinese nuclear test on May 1k, 1965. The RCG value for iodine-131 in milk
is 100 pCi/liter.
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Of the 144 routine radioiodine analyses, only 10 samples were found to have
concentrations greater than 20 pCi/liter. Ag indilcated in Table 2, the
average iodine-131 levels, including the May-June samples, do not exceed 23%
of the RCG values. Strontium-90 activity in the same 144 samples showed a
maximum concentration of 24 pCi/liter, or 12% of the RCG value, with an
average value of only 13 pCi/liter or 7% of the RCG value.

AREA MONITORING BADGES

Off-site film badges were collected montly in 1965. The maximum radiation
dose measured by film at a single location for the entire year was < 120 mr
of gamma radiation, based on 12 film changes and a detection limit of 10 mr
gamma on each film. FTor the purpose of calculating the maximum dose, each
statisteally zero result was assumed Lo be at the detection limit. The
reported maximum is therefore conservatively estimated to be the upper limit
of the true dose at that location. Evaluation of the airborne effluent
data from reactor operations in 1965 indicates that the actual off-site
gamma dose from NRTS operations was less than 2 mr. This i1s less than two
percent of natural background radiation. Natural background radiation
levels at film badge locatilions vary, but studies made prior to nuclear
operations at the NRTS showed that normal background levels were of the
order of 100-150 mr/yr-

WHEAT MONITORING

Monitoring of wheat for radionuclides continued in 1965. In the 8 samples
analyzed, strontiuvm-90 levels ranged from 11 to 37 pCi/kg with an average

of 26 pCi/kg. Cesium-137 levels varied from 60 to 118 pCi/kg with an
average of 88 pCi/kg. Analyses for manganese-54 in 8 wheat samples collected
in the fall of 1965 showed no activity above the detection limit of 100
pCi/kg. The average concentration of manganese-54 in 1964 wheat samples was
790 pCi/kg. This decrease may possibly be attributed to different weather
conditions and Tallout patterns during the two years under consideration.
Although no RCG's pertaining to wheat have been established, the data
indicated that local wheat could not be a significant contributor Lo the
radiation dose received by local consumers.
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TABLE 1 ENVIRDNMENTAL MONITORING PROGRAM DATA  July --December 1965
Humber | Approximate Type of Minimum Maximum Average 'Badiocactivity
of Freguency of | Analysis Ievel of | Activity Activity Concentration or
Btations | Collection Detection| of Singld Per Radiation
Type of Ssmple and Units Bample Sample Protection Guides
e Underground Water
/1iter) 32 Semi-fnnuel | Alpha 3 b < B 100
Bota & 17 100
H-8ite Production Well
Water (pli/liter) 22 o Weeks Alpha 3 7 3 3,000
Beta & 52 8 000
FF-Site Alr 1z Czntinucus 1.6 56 <6 100
Todine-131 3.6 12 < b 100
12 Monthly Icdine-131 20 50 <2l 100
Strontium-90 1.5 22 < 11 200
12 Monthly 10 1<10 < 10 179/ yr.
. . S N bverage Radiocactivity
o M ] Maxi
gJF'HG§ LL?le Mauxl " Activity Conzentration or
‘nalyeis Ievel of |Ac ¥ PN
tectionjof Single Per Radiation
- Sanple Sample Protection Guides
Alpha 3 i <k 100
Beta & 20 < 9 100
22 Weeks Alpha 3 i < b 3,000
Beta 6 100 < 10 3,000
Off-8ite Air (,Ci/m3) 15% Continuous Bata-Gamma 1.5 56 < b 100
iodine-131 3.6 iz < b 100
Off-gite M1lk (pli/liter) 12 Menthiy Iodine-13 20 £3%% < 23 199
Strontius 1 24 <13 200
Off-Bite Area Monitoring
Badges (ur) 15% | Monthly Carma 19 <10 <10 170/yr.

* (Changed from 15 stations to 12 in April 1965
¥* This was highest concentration messured at routine bulk sampling points.
A concemtration of 310 pCi/ r was the highest level observed in rew wilk collected at individual farms (see text).
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