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CHAPTER I 

INTRODUCTION 

By Joh-  R .  Horan, Director 

The National Reactor Testing Station was established in 1949 as a place 
where the U. S. Atomic Energy Commission could build, t e s t ,  operate and 
evaluate various types of nuclear reactors and a l l i e d  plants  with maximum 
safety and iapunity for  a l l  concerricd., 
square miles of sagebrush desert and basal t  fields i n  Southeastern Idaho. 
It is one of the Commission's strongholds for  developing the peacetime uses 
of atomic energy. 
5,300 workers and the plant  investment is $320,GO02000. 
planned t.0 accommoda.te only t.en react,ors by 1964, 25 reactors or c r i t i c a l  
f a c i l i t i e s  have been operable and six more are mder construction or author- 
ized as of January 1, 1960. 

The Station now c o q r i s e s  894 

The operating and construction force during 1959 numbered 
Though original ly  

The primary purpose of the Health a d  Safety Division of Idaho Operations 
Office i s  the protectioxi of personnel ar,d property from the deleterious 
effects of any occupatioaal hazard, whether conventional or nuclear. 
Safety resu l t s  from mari's nastery of himself and of his environment. We a l l  
1:ve i n  an envirorment which i s  pctent ia l ly  dangeroa--yes, even lethal. 
Every person tends, by natwe,  t o  cozieerve l i f e  and the facul t ies  with which 
we are endowed. Most of ?,he CBLCPC of accidents and i n j u r y  are subject t o  
Our own control; so= are subject t o  the control of others. 
person and a "safe" environment ib r.ct exis t ,  we must condition our FeOpLe 
t o  be "safer" than others; we ELS< engineer our environments t o  be "safer" 
thss others. These goals car, be ar'kieved o ~ l y  by alert.,  informed, and 
S k i l l f u l  people who respect thean9eiTTeS a x 3  value the welfare of others,  
Safety i s  won by individual effor'. ail through group cooperation. 

Since a "Safe" 

For convenience, the e f for t  a rd  cooperative aspects cf the Health a d  Safety 
? r O W 3 m  can be divided i n to  t h e  foll-witg gerieral categories: 

a.  
b. 

de 
e o  
f, 
g-  
h. 
i. 

@. 

j e  

Per sor ie l  Me t e r icg  
Chemical Analysis 
Industr ia l  Medicine 
Physical Monitoring 
Biological Monitoring 
Instrumentation 
Fire  Department 
Safety 
Industr ia l  Hygiene 
Wa? t.e Management 

Ih addition, the Health and Safet.y Division also coordinates cooperatiTre 

Bureau, Public Health Service, and Bureau of Sport Fisheries and 
ui ld l i~e .  

with other Government agencies, such as the U. S. Geological Survey, 

The 

Z l Y  4s of the t o t a l  complement of personnel at  the NRTS =e engaged i n  
the e m m t i o n ,  improvement ana control of potect ia l ly  h a z a r d ~ u s  conditions 

operating contractors also have s t a f f s  of health physics and Safety 
to safeguard their employees and the f a c i l i t i e s  they operate. AP- 

1 
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6 O v e r  the past ten y e a r s ,  during the performance of 65 x 10 man hours of 
work, of which 36$ was construction, there have been three f a t a l i t i e s  and 
194 disabling i n  juries. 

1950 - 1959 

ATURE OF INJURY m 

: r i a  

rfections 11 

mizing Radiation 1 

;rains or Sprains 53 

I 5 

* Three f a t a l i t i e s .  

Only one lost-time injury, a lo$ loss of hearing i n  one ear, has been caused by 
radiation. 
atomic energy program are the same as those experiesced by the mining, Lumbering 
chemical, and construction industries. 
these accidents, but rather commonplace actions such as f a l l i ng  people o r  

The principal causes of f a t a l i t i e s  and disabling i n J w i e s  i n  the 

Exotic hazards are  ns t  the causes of 

2 



. l l ing objects, s t ra ins  and sprains as the r e su l t  of improper l i f t i n g ,  
Ltombile accidents, and e l ec t r i ca l  or chemical burns. 
Savity are a greater threat t o  an i n d i v i h a l ’ s  safety than the l a w s  of 
iclear physics. 

wever, a word of cautior? must be injected. 
w a l l  AEC, the severity r a t i o  of f t i t a l i t i e s  t o  in jur ies  i s  higher by a 
cctor of 3.5 for  radiation-involved injur ies  over that experienced follow- 
tg conventimal injur ies .  
In-fatal injury is  a factor of 1.8 times greater for  a radiation-caused 
tjury over a l l  other i n j u i e c .  
r radiation results i n  a greater pe rcen ta s  of f a t a l i t i e s  and a longer 
:riod of l o s t  time from the job than we have experienced from other typee 
’ injur ies .  

1.e following i s  a suxrmmry of the vital s t a t i s t i c s  f o r  the National Reactor 
s t i n g  Station for  c a l r d a r  year 1959: 
l juries during 11 x 10 man hours of work; radiation exposure of 2,k62 
:m t o  Station employees; s ix  thousand curies of short  and intermediate 
Llf-life material discharged as l iquid  waste to the so i l ;  twenty-three 
lousand curies of intermediate t o  long ha l f - l i fe  material consigned t o  
le burial ground; the atmosphere dissipated approximately 200,000 curies 
. short ha l f - l i fe  effluents.  

The laws of 

In  the experience of the 

In addition, the average number of days l o s t  per 

Iri othsr words, an accidental i n j w y  caused 

One f a t a l i t y  and 19 disabling 

i act.ive physical and b i o l c s c a l  monitoririg program l i t e r a l l y  samples 
i-ery l iving t?hing in the environment. For example, the following 
:neral types of samples were collected m.d processed during the year: 
-r ,  water, s o i l ,  milk, vegetation, and animal organs and bones. 
rpose of t h i s  program i s  to  eval-mte the effect., if any, of NRTS 
ierations upon the plant. environs D r  adjacent areas. 
)llowing monitoring was performed on errrployees as pa r t  of the program 

determine the degree of o:cupational exposure from radioactive 32” 
;he,- toxic inatzriale : 

The 

I n  addition, the 

a, Urinalysis - llnOOO samples, of which less thari 3% indicated 
low-level contamination. 

b. Film Badges - l3O,OOO processed, of which 5$ indicated any 
degree of radiation exposure. 

lat have been the results of this comprehensive monitoring program? 
E goals of the health physics a? industr ia l  hygiene professions have 
?en achieved. Man and his ervironment were protected from unwarranted 
cposure t o  toxic or radioactive materials. Ir? fac t  there were no sig- 
Lficant exposures resul t ing from any routine or  experimental d i sha rges  
e material t o  the environmeEt,. The policy of preventing a i r  arid water 
2llut.ion by control a t  the source during our dai ly  business has been 
lccessful. 

Z ing  1959 the most important achievement fo r  the Division i n  f u l f i l l i n g  
tS responsibil i t ies i n  the f i e l d  of occupational health and safety WBE 
a@ strengbhening of the technical competence of the various branches 
Id broadening the scope of the research programs by the addition of 
d l l e d  sc ien t i f ic  and teck,ical  personnel. This vas achieved through 

3 
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--- 
=+ET &xidards f o r  new positions as wel l  as upgrading former positions 

Wk w a i l a b l e  through a t t r i t i o n .  O t h e r  noteworthy achievemnts were: 

8 .  

b. 

C .  

d. 

e. 

P .  

g* 

Development of an inexpensive personnel neutron threshold 
detector which was incorporated in every film badge by 
November 1, 1959 

Expansion of the scope and Intensity of the research e f for t  on 
the management of law-level l iquid waste. 

Development of new analytical procedures fo r  radium-226 and 
thorium-230 i n  support of the Inspection Division's uranium 
m i l l  program. 

Publication of a Safety and Fire Protection Design Cr i te r ia  
Manual, IID-12008, for use by architect-engineer groups i n  
the design of nuclear f a c i l i t i e s .  

Completion of construction of a t o t a l  body counter with an 
automatic scanning mechanism i n  a low-backpound vault. 

The acquisition of new equipment such as the l iquid s c i n t i l -  
lat ion counter, the decontamination t r a i l e r ,  and the plant 
growth room provides added opportunities for  a service organ- 
ization t o  develop new skills and improved teckniques. 

Effluent alert and disaster planning received increased em- 
phasis. 
nuclear incident of October 16, 1959. 

This advance planning paid dividends during the ICPP 

Th10 report is  a resume of how the Health and Safety Division flilfilled 
i r ~ ~  Wral obligation a t  the NRTS to  protect a l l  l iving things from 

Wined as the result of routine operations or  accidents yesteryear i s  
s:mthesized into the ever changing program of tomorrow. 
t'1142ht that it i s  not necessary t o  have accidents t o  learn how t o  prevent 
a':Qldents. 

man can obey the first law of nature - Safety. 

Since the past  i s  the prologue t o  the future, the experience 

Experience has 

By hazard evaluation, preplanning, and employee 

4 



Chapter 2 

PERSONNEL METERING 

F. V. Cipperley, Branch C h i e f  

A SCOPE - 
The Personnel Metering Branch continued t o  dispatch i ts  responsi- 
b i l i t i es  as a service organization during 1959 by furnishing complete, 
e f f i c i en t  personnel metering service t o  f i f t een  (15) prime con- 
t rac tors  a t  sixteen (16) separate project areas. This was accom- 
plished with 30 persons, two l e s s  than were required i n  1958 and 
four l e s s  than required i n  1957, although the personnel coverages 
provided increased approximately 2996 during the same period. 
increased efficiency was made poEsible through improvemnt i n  
equipment and =tho&. 

T h i s  

B S W Y  OF MAJOR PROGRAMS 

1. Combi-tion Securi ty-Fib Badge 

Conversion t o  the use of the mi p las t i c  colnbination security- 
f i lm badge i n  all project areas a t  the NRTS was coqplete3 ear ly  
i n  1959. This badge is a modified version of the W o r d  type 
badge containing f i l t e rs  of 0.0393" Cd, 0.005" Ag and 0.0191'' Al, 
providing absorber th icheeses  of 950 mg/cn?, 203 mg/c& and 
175 mg/c& respectively, including the p l a s t i c  i n  which they w e  
mounted. The fi lm metes is  slso a Security Badge. 
t a t e s  an absorber thickness of approximately 100 ?ng/cnj! i n  the 
opsn winbw area which f i l t e r s  out beta radiation with energies 
below 0.36 MEV. 

This necessi- 

Fig. I show an exploded v i e w  of the badge. 

The use of DuPont t.ype 558 film packets and Kodak Type A neutrorL 
f i lm packets i n  NRTS badges provide a detection and measurement 
capability of approximately 10 m r  through 1000 r for beta-gamma 
and 10 mrem t o  approximately 20 r e m  for  f a s t  neutrons. 
gamma energy determinations are made possible thrcugh use of the 
f i l ter  system composed of p las t ic ,  aluminum, silver and cadmium. 

Beta- 

Although there are severai parameters which affect  the accuracy 
of fi lm bsimetry f o r  beta-gaspna a d  x - r a ~ a t i o n ,  the use of 
simple standard laboratory techniques makes this method both 
pract ical  and ef fec t im.  
control i s  the orientation of the meter during exposure, a 
d i f f icu l ty  not unique t o  the fi lm meter. 
t ions the X or  gamma radiation dose t o  the meter can be 
determined within +. 0.012 rem i n  the range of 0.01 t o  0.04 rem and 
t o  within f E!$ wizhin t.he range of (2.04 t o  1000 rem, w h i l e  the 
radiation dose t o  the meter from Beta par t ic les  with energies 
greater than 0.36 MFN ca.n be determined within f 0.02 rem i n  the 
range of 0.01 t o  0.03 rem, and within - + 30$ above 0.03 rem. 

One of the more d i f f i cu l t  factors t o  

Under normal Condi- 

I18bbQ9 
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1. nu Pont 558 Film Packet 
2. Security Identification ry 68 m g / a  
3. 0.0191" Aluminum Pilter 
4. Open Window 
5. 0.005" Silver Filter 
6 .  0.0393" Cadmium Filter 
7. 0.0393t' Lead Slug 

9 .  plastic Slide * 10. Plastic Badge Body 

8. Soft IrOn Latch 

11. Personnel Neutron Threshold Detector 
12. 0.0393l' Lead-Coded Badge Number 

I 

- 
I ,' 

cpp  

2 h 
. 
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The accuracy of the fine grain nuclear track (NTA) emulsior. 
routine neutron dose variea with the b s e .  
greater the dose the greater the a. -'-Y . 
ment. 
br-2omes so dense that trc 
&der controlled cc- ' 
the meter can be 
10 mren - ?^ 

I n  generE' . -  the 

A t  approximstely 20 - =  I- 
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To expedite the work of the Branch, two mobile laboratories 
are used to accomplish cer ta in  procedures at  the  various 
project areas. 
ing Clerks t o  the areas t o  service badges, eliminating the time 
and e f fo r t  t o  convey the badges back and for th  between the main 
laboratory and the work areas. This procedure has proven both 
e f f ic ien t  and economical. 
loaded reel, which plugs in to  a weatherproof e l ec t r i ca l  ou t le t  
a t  the gatehouse, Fig. 111. This supplies parer t o  the equip- 
ment i n  the van. 

These vans are driven by the Personnel Meter- 

The van has a cable on a spring- 

Fig. 111. Mobile Laboratory 

BBdges are  serviced routinely on a bi-weekly or monthly basis. 
In addition to the routine processing, badges receive special  
processing when the contractor health physics representative 
specif ical ly  requests that a par t icular  badge or  badges be 
pulled on a part icular  day because of the probabili ty of a high 
reading. These Health Physics Requests and Special Pul l s  are 
given p r io r i ty  over routine film and the process is completed 
as rapidly as possible. 
the area health physicist  concerned. 

Results are telephoned immediately t o  

Each van is  equipped Kith an automatic geiger counter f o r  check- 
ing badges f o r  contamination, an autamatic x-ray unit and shelves 
for work space. 

t t 8 b f 0 3  9 



The badges are placed on the conveyor b e l t  of the x-ray unit  and 
pass between the detectors of the fixed counter which has been 
set t o  4OO counts per minute above observed background. 
reading of t h i s  mount or greater i s  detected, the belt w i l l  
stop and not start again u n t i l  the badge is removed and the " B t a r t "  
button pushed. 
machine which x-rays the badge nuniber on the film. 
continue through the unit and drop into a receptacle placed under 
the end of the be l t .  
milliamperes f o r  1/10 second. These settings are  checked, before 
marking the  badges, by exposing several dummy ba@s and noting 
the response of the various meters. Fig. IV shows the in te r ior  
arrangement of' the mobile uni t .  

If a 

The b e l t  conveys the clean badges into the x-ray 
The badges 

The x-ray machine i s  set at  50 KV using 10 

Fig. I V .  In te r ior  Arrangement of Mobile Laboratory 

4. Dosimeter Film Standardization 

To standardize on a fi lm packet that would m e t  the requirements 
of the Personnel Metering Branch, exposure response experiments 
using several types of personal dosimeter fi lm packets were per- 
formed. 
t i ve  f i lm and 1290 insensitive was selected- 
of three of these experiments are  shown i n  Fig. V. 
exposed t o  Radium Gamma a t  twelve different  dose levels ranging 
from 50 m r  through 800 r. Other experiments using various uranium 
beta and radium gamma combinations a t  10, 20 and 30 m r  levels  were 
also performed. 

The W o n t  Type 558 which is a combination of 508 sensi- 
The resultant curves 

Films were 
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It has been experimentally proven that from a plot  of corrected 
(probi t )  density versus photon energy fo r  aluminum, open window, 
and silver a f t e r  subtracting the corrected cadmium density, any 
film which has received a gamma exposure only should fall i n to  
one of the folloKing three categories: 

8. 25 - 55 Kev: Al density is much greater than A g  density and, 
OW density I s  0 t o  1% peater than A 1  density. 

bo  55 - 85 Kev: A 1  and OW densit ies are approximtely equal 
and, both are greater than the Ag density. 

c. Above 85 Kev: A l l  three densit ies are approximately equal. 

It has also been proven that when a film has been exposed t o  
bets radiation from a uranium slab, the r a t i o  of the A 1  and OW 
t o  Ag density will be approximately 2 : 10 : I, or, 

A 1  2 a d ,  OW - 10. 
Ag A g -  

When film has been exposed t o  both beta and so f t  gama, the 
above r a t io s  w i l l  not apply and the amount of each must be 
determined by use of the following procedure: 

Make probi t  correction on a l l  net densit ies greater 
than 0.34. 

Subtract Cd density from the other three densit ies.  

Inspect remaining densit ies t o  determine whether or  not 
they f i t  e i the r  of the three @janrma categories or  the 
expected 2 : 10 : 1 r a t i o  of a wacium slab beta 
exposure. If not, continue to  Step 4. 

Subtract an estimated beta density ( 2  : 10 : 1 r a t i o )  
from the Al, OW and Ag densit ies leaving densi t ies  
which f a l l  i n to  one. of the above three gamma categories. 

12 
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5 .  Energy Determination Procedure 

To a i d  i n  energy determinations, badges and fi lm were made 
available to the National Bureau of Standards for  a ser ies  of 
exposures to  low energy x-rays and cobalt-60. 
exposures were added to  a portion of these films a f t e r  the i r  

U r a n i u m  beta 

return t o  IDO. 

The densit ies produced behind the various shields, using 
DuPont 558 packets, i s  shown i n  Figure VI. 

I 1 8 b 1 0 1  13 



( 5 )  Conpare the apparent gamma energy indicated by the OW 
to A1 ratio t o  the apparent energy indicated by the 
OW to A g  r a t io ,  as shown by graph, Fig. VII. 

Fig .  VII. 

14 
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(6) If the two ra t io s  do not indicate the gamma energy, adjust 
the estimated beta exposure and repeat step 4 and 5 u n t i l  
the two r a t io s  indicate the same energy. 

AI OW Ag 
1.12 1.29 0.68 
1.24 1.45 0.72 
0.74 0.95 0.22 
0.03 0.15 0.015 
0.71 0.80 0205 

(7) Convert densit ies t o  dose by using standard calibration 
curyes. Fig. VIII shows a sample calculation. 

Cd 
0.48 
0.50 

T Y PI CA L CALCULATION 

N E T  ENSlTlES ---- ----- - - - - -- - 
STEP I. Probit correction ---------------- 
STEP 2. Subtroct Codmium density from Al,OW 8 Ag --- 
STEP 3. Estimate beta density 8 subtract - - - -- -- -- 

Compore opporent anergies 
6.71. 0.80 1 . 1 2 - 2 9 K a ~ . ; ~ ~ ~ ~ 3 9 - 3 2 K e v .  

Ag 0.205 

STEP 4. Adjust bcto density 8 recalculate -- -- - - - - 

OW I m= 0.75 1.07 -33Keu ; OW ~ g - m z 3 . 7 5 - 3 3  - 0.75 Kev. 

CALCULATED EXPOSURE 
Beto density of 0.20 400 mrem 

Comma density of 0.50 = 430  mr 

ACTUAL EXPOSURE 
400 mrem beto (Uranium slob) 
400 mr Radium gommo 

37 mr 90 KVP x-ray 

Fig. VIII, 



6. Automatic Data Processing Improvellrents 

The 402 Alphabetical Accounting Machine i n  the Automatic Data 
Processing room was converted t o  a net balance machine and 
additional counters and type bars were ins ta l led  t o  u t i l i ze  
i t s  f u l l  capabili t ies.  
Automatic Data Processing room. 
Machine was ins ta l led  capable of sorting and counting s ix ty  
different  categories and pr int ing out any predetermined 
selection of information. 
also ins ta l led  for  checking all manually punched cards for 
errors .  

Fig. IX shows the in te r ior  of the 
A 101 Electronic S ta t i s t i ca l  

A punched card ver i f ie r  was 

Fig. IX. Automatic Data Processing Room 

C SPECIAL ACTIVITIES 

1. Calibration of Personnel Neutron Threshold Detectors, 

Final design of the detectors w a s  completed by the Personnel 
Metering Branch early i n  1959 and fabricated by the Products 
Engineering Company of Portland, Oregon (Fig.11). 
cooperation of D r .  Ed Fast a t  the MTB Area, several of the det- 
ectors were i r radiated to  various levels  i n  the Beactivity Measure- 
ment Faci l i ty .  Counting techniques were performed by Earl Ebersole 

Through the 
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of the ID0 Analysis Branch ard r e s l a t s  indicated the z b l l i t y  t o  
&tect  arid measure neutrori eGosure greater thm one (1) rade 
The indium f o i l s  provide al eas i ly  detectable response (2 L mpj 
on a GM survey meter at  l ea s t  four (4)  hours after exp3s-me t c  
> 1 rad of nectrons. This sapabili ty enables rapid s c m i n g  of 
badges to  detect, significant neutron eaosures .  

2.  Temperature Effect on Do,eimeter Film 

A thes i s  t i t l e d  "The Effect of Temperature During I r r a l i a t i o n  
on the Latent Image Mechanism p i t h  Reference t o  Persomel  
Monitoring Film", by M r .  C.  H. Coopar va& received during the 
first quarter of 1959. Mr. Cooper Carrie3 otrt his research 
a t  %he ID0 Personnel Metering La tc ra txg  the previous yeare 
A l l  experiments Were performed using DJPcnt type 502 film. 
IL was concluded that %here is 8 tenperatwe ef fec t  on che net 
density of approximately 5$ per I C o  F ., however, this i s  a very 
rough approximtix.  an2 should Rot be =en3 or1 any act.& temper- 
ature corrections. Several correctfan t3%les are prov3ded f o r  
t h i E  pyqose.  The effect  appears t.? vary greatly w i t h  radiatiofi 
intensi ty  . 
A preliminary iri-veatigaticx. of the effect, cf hmi5.dit.y or, the 
l a t en t  image mechanism in& cate-l a relst2.vely msigcif icm-t 
effect .  

3. Boiler Tube Activity TestJp 

4. Priniary Shield Tests 

Activity measurements t o  detemcine effisier,zy of tne primary 
shield were also performe2 for Westinghowe a t  A1W. 
were machine3 t o  accmmdate fiia ha3geE sc that all s t r ay  
rediation from the s i 3 P c  or  the back was shielded cct. Tnese 
shielded 'cadges were ther. pls,re9 ir, sel.e:-c.si pysit icns or- t.ne 
shield t o  measure $he penetrating radiaTimc 
badges were calibrated -&siEg r a d i m  C O W Z C ~ . .  

k 3 d  brick3 

These special 
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5. Radiological Physics Fellowship Training 

The R a t i o n a l  Reactor Testing Station offers  a t m i ~ u e  opportunity 
for the f i e l d  t ra ining of AEC Fellowship etudents i n  applied 
health physics. 
collection of reactors of all types, including: research, t e s t -  
ing,pressurlzed water, boiling water, organic moderated, gas 
cooled and fast breeder. 

It has the world's largest and most varied 

The success of the program is  largely due to  the excellent 
cooperation the Health and Safety Division hss received from 
tk varioue NRTS Contractors and other Government agencies 
who are par t ic ipat ing i n  the program. These include Argo- 
National Laboratory, General Electr ic  Company, Phillips 
Petroleum Company and the U. S. Weather Bureau. 
Chsrles Anderson, C a r l  Jansen, Lawrence Thorp, James Watt, 
John Baxter, Jack Couch and Dale Crisler, AM: Fellows from 
Vanderbilt University, received three months training i n  
conjunction with this program during summer 1959. 

Messrs. 

6. Non-Routine Processing 

In addition t o  the regular ac t iv i t i e s ,  the Branch processed 
various non-routine items used by the S i t e  Survey Branch, 
Contractors and other p o q s  i n  fallout studies, special  tests, 
etc.  Table 1 lists a comparison of these items processed i n  
1958 a d  1959. 

Table le Non-Routine Film Processed 1958 - 1959 

5 x 7 14 x 17 Dosimeter Neutron Ring Wrist 
Film Badges 
LI 

- Film Film Film Film 

1959 112 721 16,803 80,743 1,152 82 



D ROUTINE ACTIVITIES 

A coniparison of routine processing of personnel metering badges in  
1958 and 1959 is Shawn i n  Table 2. 

Table 2. Film Badges Serviced at the IWTS i n  1958 and 1959 

R e g u l a r  
Month 1959 

January 11,294 

February 11,381 

- 

March 12,157 

Apri l  11,725 

W Y  11,976 

June 12,295 

J U Y  14,668 

August 13,788 

September 11,349 

October 13,083 

November LL 

Deceniber 12,973 

Totals 
1958 188,587 

1959 148 , 659 

Texporary 
1959 

3,074 

4,818 

3,288 

3,536 

5,133 

4,347 

4,505 

4,668 

3,479 

4,371 

3,463 

3,7& 

31,520 

48,442 

Total 
1959 

14,368 

16,199 

1 5  ,445 

15,261 

17,109 

16,642 

19 , 173 

18,456 

3.4 828 

17 I454 

15,433 

16,733 

220,107 

197 , 101 

Approximate Nurdber 
of PM Coverages 1959 

6,574 

6,623 

6,760 

6,981 

8,278 

7,844 

8,320 

8,241 

7,503 

8,185 

7,393 

7,405 

6,600 

7 , 509 

Average 



Table 3 indicates a comparison of exposures received by SDO personnel 
These resu l t s  are for  AEK: and Contractor personnel 

-d on contracts administered by ID0 and do not include visitors 
O r  personnel employed on contracts administered by other operations 
officee 

19% and 1959. 

Visitors to ta l ing  25,431 were badged during 1959 with 98$ receiving 
Statistical zerm and none approaching recommended msximUm P e m s s i -  
ble levels. 

Table 4 shows the radioactivity resu l t s  of urinalyses perfonaed i n  
1959. These urinalyses are p e r f o m d  by the Analysis Branch and 
the results are incorporated i n  the personnel exposure records of 
the people concerned by the Personnel Metering Branch. O u t  of a 
total  of 11,066 performed only 278 yielded s t a t i s t i c a l l y  si@.fi- 
cant resu l t s ,  all of which were less than lC$ of the p d s s i b l e  
body burden. 

1. 

2. 

3. 

Fast Neutron Measuremnt Util izing NTA Film Density 

Eqeriments are being p e r f o m d  t o  explore the f e a s i b i l i t y  of 
using density produced on type NTA film t o  measure f a s t  neutron 
exposure. Proton track counting on fi lm exposed t o  significant 
Wuts  of gamma is  extreIIlely difficult and a better method of 
neutron exposure determination is  sorely needed. 
that some system u t i l i z ing  the equality, t o t a l  density minus 
&anrma density, can be developed. 

ReductioE of Ganrma Fogging on Neutron Emulsion Films 

We are hopeful 

Experimentation i s  being carried on i n  an endeavor to reduce 
fogging of neutron emulsions due to gamma exposure. 
work i s  being done on bleaching with peroxide solution and 
variation i n  developmnt ti= and temperature. 

Preliminary 

Solutiou t o  Visitor b a d  Problem 

Studies are continuing on rPethods and procedures to lessen the 
large v i s i to r  coverage work load. 
eq lored  during the coming year. 

Various poss ib i l i t i e s  w i l l  be 
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ChBFter 3 

MEDICAL SERVICES 

George Lc Voelz, M.D., Branch Chief 

A SCClPE 

The Medical Services Branck conducts a cowrehenfive prevective 
indus t r ia l  medical p r o g m  fcr AEC a,r2 c m t r s c t w  perscmel  st the 
National Reactor Teetirg S ta t lor ,  D i r i cg  1959 arrangements were 
made t o  service two cew operstlzg NRTS zmLtzaetcrE, AeroJet General 
Nucleonics ar,d CcrlbuSion ErL&ieerz Iccorporated, ir, adct ior -  to 
those contractors already u t i l i z ing  MeLical Services, namely, PhiLl iFs  
Petroleum Company; Argonne National Laboratsry; ar,d Atomics I c t e r n s t l z  el 
Division of North AEericari AIriatioc e IncorprateZ. F i r s t  a id  and "rer = 

gency medical care i s  pronded f o r  ccps t rwt ioc  soritractor perscnrL 
working a t  the National Reactar Testing Station. 
X-ray examiratioas are provided for  WeP5icghouse Electric Corpsratzx 
and General Electric Ccnpany eqlc-jees,  as reqceated by tke l r  n e h c a l  
departments 

Laborac.ory ar-d 

1. Fac i l i t i e s  

The AEC Dispensary is located ir. %he Central Fac i l i t i e s  
Area. Equipment L S C ~  i n  perforrcir-g 9lzyeical examinatior-s 
includes an Orthorater (Irisfot t e s t i t g  a>parat.is), audic- 
meter, electrocarhsgroph recorder, ar3. a diagr,ostic 
X-ray machine. 
conduct essept ia l  rcutir,e s i i -Lc?11  l a h r a f o r y  examinatiors 
Medical supplies are  mic t3 i r ed  t a  p r c e l e  ne5ical care, 
including minor surgical procedmes 2iashermy, ar.d ultra- 
sonic treatments. A room iri the aispemary basercect i s  
designed and equipped t o  kardle radioactively contaminated 
perscnnel. Two ambulances, availa3le for  emergmcy tram - 
portation a t  a l l  times, are operatel! by the AEC Fire 
DepartmeLt urder the supervision cf ~ h e  MeZicsl Services 
physician 

The meatal laboratory i s  eqzlipped t70 

I n  addition t c  the C a t r h l  Faeilit,ies Dispetsary, Phi l l ips  
Petroleum Company mir-tains 2Leper.saries s ta t fed  by a 
registered EWSO a t  the MTR-ETR at?. the CPP areas duricg 
the day shift.  These dispersaries a re  v is i ted  fo r  ote 
hcur on each of %he ai@ skifts ?y t h e  AEC nurses. 

1 1 8 b l l 1  23 



2. Personnel 

The Medical Services Branch i s  s taffed with ten AM: eqployees. 
No new positions have been f i l l e d  since 1957. 
secure an additional physician were begun during 1959, but 
no selection was made by the end of the year. 
Chief i s  a full-time industr ia l  physician registered t o  
practice medicine i n  t h e  State  of Idaho and cer t i f ied  In  the 
f i e l d  of occupational medicine. 
of a nurse supervisor and f ive  nurses. 
provide professional attendance a t  the dispensary a t  a l l  
times including holidays and week ends. 
approximately half-time v i s i t i ng  construction areas t o  
provide close l ia ison with the first-aid attendants and t o  
perform medical revisits a t  the construction sites. 
remainder of her time provides an additional day s h i f t  
nurse a t  the main dispensary. One c l in i ca l  laboratory 
technician and one X-ray technician operate their respec- 
t ive departments and are trained t o  relieve each other 
during annual or sick leave. 
correspondence and forms, completes Branch reports,  and 
maintains record f i l e s .  

Efforts t o  

The Branch 

The nursing staff consists 
Four s h i f t  nurses 

One nurse spends 

The 

One secretary types a l l  

B SUMMARY OF MAJOR PROGRAMS 

1. General 

During 1959, the Medical Services Branch performed ar, increased 
number of physical examications as a resu l t  of providing med- 
i c a l  service for  two new contractors and a s l igh t  increase i n  
contractor personnel a t  the NRTS, especially Argonne National 
Laboratory. 

2 ,  DispezsaPy V i s i t s  

A total of 8,397 pat ients  v i s i ted  the AEC-CFA Dispensary. 
these 5,101 pat ients  received treatment o r  cofisultation, while 
3,296 were seen for sample collections, vaccinations, and 
physical examinations. 
consultation were from the following employers: 

Of 

The patients receiving treatrnect or  
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Table 5. Dispensary V i s i t s  

company 
Number of Treatments 

Occupational Non-occwational Total Per cent 

Phi l l ips  Petroleum Co. 
Atomic E n e r q  Conmission 
Construction Contractors 

Argonne National. Laboratory 
Other Federal Enployees* 
Atomics International 
Westinghouse Electr ic  
Aerojet-General Corporation 
Conbustion Engineers 

and Others 

2 J 436 
817 

275 
150 
86 
65 
33 
16 
24 - 

3,072 60.2 
886 17.4 

642 12.5 
183 3.6 
ll1 2.2 
94 1.9 
65 1.2 
25 o m 5  
26 - 

5,104 100.0 Totals. 0 e 1,202 3,902 

* Includes a l l  Federal employees except AEC, i. e . ,  U. S o  Weather 
Bureau, U. S. Geological Survey, U. S. PubUc Health Service, 
U. S. Navy, e tc .  

Treatments fo r  job-connected conditions comprized 23.6 per cent 
of the t o t a l ,  w h i l e  76.4 per cent of the visits were for non- 
occupational conditions. The number of t r ea tmnt s  a t  the CFA 
Dispensary increased 6 per cent from the previous yeare 
t o t a l  visits t o  the dispensary increased10 per cent compared t o  

The 

1958 0 

The D O  contractor-opera+&d dispensaries, cooperating with the 
AEC Central Fac i l i t i e s  Diepeasary, h%li the followfng pat ient  
treatments during 1959: 

Occtrpational Mon-occupatlional Total 
P 

CFT Dispensary (Phi l l ips)  331 1,719 2,050 
~ 1 2 1 - a  Dispensary ( ~ h i l l i p s )  1,035 5,411 6,452 
Fluor Dispensary (Fluor 1 734 1,144 1,878 

528 Firs t -a id  Stations (Construction) 390 138 

The grand total  of al l  pat ients  who passed through the AEC and 
ID0 contractor dispensaries ana first-aid s ta t ions during 1959 
was 23,321persons. Thfs is  a 5.7 per cent increase from 1958. 
Of this total, 16,Gog visits were f o r  treatmerit or consultation, 
and the remainder Were fo r  collection ~f laboratory samples and 
innmtnizations . 
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In  1959, a t o t a l  of 975 physical examinations were performed. 
This  represents a 14.6 per cent increase over the 1958 total. 
Physical e d n a t i o n s  serve a most important Arnction i n  a 
preventive medical program. 
perfonned pr ior  t o  hiring personnel t o  insure that the appli- 
cant ' s  physical qualifications f i t  the job. 
termination elcaminations detersine any change in the employee's 
health status which may result from his occupation or which m y  
necessitate a change in his job. 
early diaeposis of uuknown conditions which may be t rea ted  t o  
prevent progression or future complications, Indirectly,  the 
periodic examinations evaluate plant  conditions and di rec t  
attention t o  problem areas whtch may require industr ia l  hygiene, 
health physics, or saf'ety consultations. 

Pre-employment examinations are 

Periodic and 

These e.uaminations also provide 

The increase i n  physical examinations for  the past  six years a t  
the CFA Dispensary is shown i n  Fig. X. Although the t o t a l  increased 
substanti&lly the past  two y e a r s ,  the periodic examinations have 
f a i l ed  to increase proportionately due to the increase i n  the 
number of required pre-employment and termination examinations. 

loo0 
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Terminations 

I I I I I 1 

Fig .  X d  Physical Examfnations 1954 - 1959% 
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The 3 5 9  examinatiocs have been p e r f o m d  for the NRTS contrsctsrs 
as shown i n  the fd lowing  table:  

Ta3le 6. 1959 Physical Examinations 

Pre - Per 
emlcyntert Periodic Termination Total &fit. 

179 627 65 
20 130 13 

Phi l l ips  Petroleum Conpar=y 92 
Atomic Energy Commission 29 r 

2 Argonne N a t i e d  Laboratory 73 14 87 
Combustion Eagilneer s 31 8 22 61 

8 32 40 4 
Aerojet-GeDeraT Cxqorat icn 3 25 b 29 3 

356 
81 

Atomics In te rna t imal  

1 - 1 - - Diversified EWil3ers - 
Totals.. . 236 502 237 975 

Review of the physical exmiratioas findings indicates the  frecp%c,y 
with which health problem may have a bearicg on proper placenat3nt 
of the employee on the jobo 
t o  be c o q l e t s l y  nomab. 

Or?ly 0r-e person out of four w a s  found 

Tab12 7. N m t  Common Dia,@cs;s 6n 375 Examinations 

Number Per rjlerit 

N o m 1  

Vis ior i  correctroa r e q ~ r e 3 .  
Overweight 
Eye muscle imbalance (phoriae) 
Hay fever 
Hearing loss, over iC$ in m e  p a r  
Color vision defect 
b u g  sens i t iv i ty  (periicii1i.n) 
Prostate disease 
Peptic ulcer or rezwrer..t gas t r i t i s  
Uncorrected vision loss 
High bhod  press-ne 
Hearing loss, ovzr LO$ i n  both BEES 

Asthma 

- - 
Qi) 
cp Recurrelzt back s t re ins  

254 26 

180 18.2 
97 9.9 
74 7.6 
48 4.9 
39 4.0 
33 3.3 
27 2.7 
35 2.5 
- 3% 2.4 
23 2 .3  
20 2.0 
1-9 1.9 
16 1.6 
16 1.6 

2 
Iv - Many of tbe above diagncses were inlart._ by the individual p r i m  to 

this examination. 
covered on these 975 examinations. 
had not causod r ecowzab le  syqitms. 

However, 61 new sigaificmt conditior;s were dis -  
O v e r  g@ OP these new diagnoses 
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Fig. XL. Audiograms Monitor Persons fo r  Early Hearing Loss From Noise 
Exposure. 

Most Frequent New Diagnoses on 975 Examinations 
Number Per Cent High blood pressure I 2  1.2 

.6 

.6 

.s 
6 
6 
5 

Heart disease 
Anemias 
P ros t a t i t i s  

4. Laboratory Analyses and Diagnostic X-rays 

The t o t a l  number of individuals on which laboratory d y s e s  and 
X-rays were performd remained re la t ive ly  constant compared t o  
the previous years. This figure has not increased because dupli- 
cation has been avoided i n  instances where recent X-ray or labora- 
tory work i s  available for  termination physical examinations. On 
some pre-eIplopEnt physical examinations, recent chest X-rays 
taken elsewhere have been accepted t o  avoid unnecessary repe t i t ive  
chest X-rays. 

In 1959, the laboratory began t o  preserve a l l  blood slides taken 
a t  the CFA Dispensary so that future comparisons may be made Should 
an employee develop a blood abnormality. 

' 
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Laboratory 

I I 1 I 1 I 
1954 1955 1956 1957 1958 1959 

Fig. XII. 

Unsuspected diagnoses were found on about 1 per cent of C h e s t  
X-rays performed i n  conjunction with physical examinations. 
Cl inical  laboratory t e s t s  resul ted i n  175 determinations which were 
outside normal limits. Many of these r e tu rned to  normal on sub- 
sequent determinations. 
of the electrocardiograms p e r f o m d  in conjunction with physical 
examinations. Sevent.y-five per cent of these abnormalities were 
noted for  the first t im?.  

Laboratory Work 1954 - 1959. 

Abnormalities were noted on 5.9 per cent 

Health Education 

In addition t o  employee counseling on an individual basis during 
consultations and physical examfnations, health lectures  were 
given t o  various major employee grows at NRTS. These ranged 
i n  subject matter f r o m  "Common Sumne~ First-aid Problemd" to 
Cr i t i ca l i t y  Accidents". 

1. S l i t  Iamp Eye E x e n a t i o n s  

- - 
00 
CT 
4 

Since 1952, special  slit  lamp examinations fo r  lens changes have 
been performed on cer ta in  eq loyees  with potent ia l  neutron exposure. 
Over 500 examinations have been recordedto date. 
these examinations have been coded on IBM cards for be t te r  analysis 
of the data .  
t o  occt@ational radiation exposure. 
have been documented which might cause subsequent confusion i f  they 
progress suff ic ient ly  t o  i m p a i r  vision. 
Should be completed shortly. 

The resu l t s  of 

No lens changes have been foundwhich can be a t t r ibu ted  
However, a number of conditions 

The analysis of this data 
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Fig.  XIII. 
t o  Radiation Exposure. 

Periodic Eye Examiaetions Check for  Possible Lens Changes Due 

2. Medical Consultations 

a. 

b. 

CPP Cr i t i ca l i t y  Accident Medical Report 

Medical examinations and blood counts were performed on 21 
persons involved i n  the CPP c r i t i c a l i t y  accident of October 16, 
1959. 
at ion exposures. 
showed no changes indicative of radiation effect .  
concluded that the radiation dose received by these individuals 
was not suff ic ient  t o  produce demonstrable, acute hemato1ogi.c 
effects .  The radiation dose m u s t  necessarily have been below 
100 rem snd probably below 50 rea. 
findings by film badge dosimetry and calculations on internal  
radiation dose. 

N o  symptoms occurred vhich could be a t t r ibu ted  t o  radi- 
Blood counts on all exposed individuals 

It was 

This agreed with the 

Northway and McVey vs Phi l l ips  Petroleum Company 

In 1959, the H. E. Northway and J. E. McVey vs Phi l l ips  
Petroleum Company l a w s u i t ,  which resulted from the radioactive 
contamination of the M. W.  Kellogg South Houston laboratory 
i n  March, 1957, came t o  tr ial .  
provided the IIX) General Counsel's office t o  help prepare 
the defense of this case. In September, D r .  Voelz attended 
a meeting of medical witnesses i n  which the medical aspects 
of the case were reviewed pr ior  t o  the tr ial .  
was successfully defended. 

Medical consultation was 

The suit 
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e. Other Medical Consultations 

I 

A number of personnel exposure problems or potent ia l  problem 
arose during 1959 for  which medical consultation was given. 
These included problems inwlving cadmium flmres, Phenoline 302 
catalyst ,  hydrofluoric acid, Orocal dust, beryllium, minor 
radiation exposures, and noise. 

3. Ehwrgency P 7 n g  

A brief survey was made of the phySicab plants  of the Idaho Fa l l s  
hospitals with a v i e w  towar3 ha,nXLhg radioactively contaminated 
pat ients  without spreading cor&a&nation beymd a r e s t r i c t ed  
area. A plan was formulated a d  f'orvarkd t o  the hospital6 %or 
inclusion in. t he i r  emergmy plans. 

4.  resenta at ions 

The following presentations were given by the Branch Chief W i n g  
1959 i n  addition t o  thoso, givsa for  NRPS v i s i t i ng  grotrps, trafrrfng 
courBes, and health education lectures. 

a. PRaMcLpLES OF HANDLING THE W I O A C m g E L Y  CONTAMINATED PATTENT, 
was presented a t  the Sacred Be&+ Haspi+& Nurses Meeting, 

b. RADIATION AND EEALTE PROllIJBS, was presented a t  the Idaho 
Section, Amepican In,ctit..xte ef Chemical Ehgineers. 

c. THE PRACTICE OF @CCWATIOiW MEDICINE, was presented a t  the 
Southeastern 6Mm PabXc Hea th  Di s t r i c t  Staff Education 
Meeting. 

d. RADIATION AND HEALZE, was prese;;+;elj. a t  the Eastern Idaho 
Dis t r i c t  Nurses Meeting, 

e.  MEDICAL EXPEKEEWE FROM ClUTPSmY A 3 C m  was presented 
a t  the Idaho Section, Aan%p$ca.c &,:Lear Society. 

f. BIOLOGICAL EPFEETS OF RADIATION, was presented a t  the 
Naval Reserve Nuclear Seniriar. 

g. MEDICAL REPORT ON THE CFP C R I T I C U T K  ACCIDENT, was presented 
a t  the AM= Health Persorinzl Meeting, New York City. 



D -PROGRAMS 

1. Continued growth of the physical examination p r o g r a  I s  anticipated. 
It I s  part icular ly  desirable that the periodic examinations be 
expanded. 
llmits of the present staff. 
deficiency in our present program since only about 20 per cent of 
persons i n  radiation meas are exsmined during the year. 

Efforts w i l l  be made to increase this program within the 
This continues t o  be az~ area of 

2. Develapment of a central  system of scheduling physical examinations 
and annual screening laboratory examinations has become desirable. 
Better control of the examination schedule will promote better 
coverage and efficiency of the physicsl examination proe;ram. 
Screening laboratory tests  would be perfomd on an annual basis 
for  those indtvidusls who are not scheduled for a complete physical 
exmination i n  a part icular  year. 

It is anticipated that another future development will be a system 
of coding our ~ ~ ~ d i c a l  records t o  permit better ut i l iza t ion  of 
the mdical data collected on personnel a t  the NRTS. 
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Chapter 4 

SAFETY AND PROTECTION 

R. V. Batie, Branch Chief 

A SCOPE 

The Safety and Fire Protection Branch i s  fundamentally responsible 
fo r  the development of an effect ive program encompassing the special- 
ized functions of the f ive  Branch Sections - Nuclear Safety, 
Industr ia l  Hygiene, Fire  Engineering, Safety Engineering and Fire  
Protection. 
essary to  the IDO staff and operational and construction contractars. 

The National Reactor Testing Station complex involves a c t i v i t i e s  and 
f a c i l i t i e s  of three AEX: Operations Offices i n  addition t o  IDO. Since 
ID0 has the only AEC Safety and Fire Protection s t a f f  located a t  the 
S i t e ,  l ia ison agreements provide Branch services t o  the other Oper- 
ations Offices active a t  the NRTS. 
surveys, inspections, reporting, investigation assistance, f i r e  response, 
vehicle licensing and other mutually helpful provisions. 

Program coordination and guidance i s  furnished as nec- 

The l ia ison functions include 

1. Standards 

The Branch formulates a ~ d  develops the D O  Standard Health and 
Safety Requirements, as a part of the ID0 Manual, which furnishes 
a basic program and operational pgides, and i s  a specific 
requirement i n  a l l  Idaho 0perstSm.r Office contracts. 
Requiremerits have general appli?at,ic)rl t o  other Operations Office s 
ac t iv i t i e s  a t  the NRTS. 
Fretation of the Requirements and or  reference codes, and i s  the 
consultant on f i e l d  problems. 

These 

The Brm-ch is the authority fo r  in te r -  

B SUMMARY OF MAJOR PROGRAMS 

1. Nuclear Safety Engineering 

A Nuclear Safety Ehgheer was added t c  the staff during the f i n a l  
quarter of the year. 
nuclear safety standards and procedures; evaluate nuclear safety 
programs; a c t  as consultant, t o  contractors on the i r  nuclear safety 
problems; serve as a member of the RadiDioacal Assistance Team; 
review design c r i t e r i a  on haniUing, storing, processing and 
transporting fissionable materials; pursue special  problems i n  
the f i e lds  of nuclear safety and dosimetry. 

H i s  assigned duties are to:  develop NRTS 
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a. 

b. 
, 

C. 

d. 

Shipments 

Cr i t i ca l i t y  reviews and/or inspections are be- accompliskd 
on all shipments of fissionable material from rJRTs, and those 
originating elsewhere which involve use of the NRTS car r ie r  
equipment i n  conjunction with other cmgoes. 
i n  this regard, are: c r i t i c a l i t y ,  safe design of container; 
physical in tegr i ty  of unit  container; spatial arrangement of 
containers i n  car r ie r  with respect t o  other similar units 
and to  dissimilar materials. 

Items of concern, 

Nuclear Accident I)osimetry 

Sixty Nuclear Accident Doslmtry (W) systems develqped by 
ORNL have been received for  ins ta l la t ion  at the NRTS contractor 
f a c i l i t i e s  where there is some reasonable potent ia l  for such 
an accident. These bsimeters w i l l  provide a measure of the 
neutron spectrum-dose as w e l l  as  the high-range gama dose, and 
w i l l  aid in personnel dosimetry i n  the event of exposure. 

C r i t i c a l i t y  Accident 

A c r i t i c a l i t y  accident involving fissionable uranium occurred 
on October 16, 1959, at the Idaho Chemical Processing Plant,  
the first such incident i n  the 10-year history of the NB15. 
(For o f f i c i a l  report ,  see IDO-10035). Considerable time was 
spent i n  the investigation and review of conditions contribut- 
ing to the excursion. 
the f a c i l i t y ,  resul t ing in al terat ions t o  the process equipment 
control procedures and to the alarm s y s t e m .  
Accident Dosimetry systems w i l l  be in s t a l l ed  by January 15, 
1960 t o  provide inproved area radiation dosimetry. 

Corrective measures have been taken a t  

Special Nuclear 

Future Program 

A program objective i s  t o  obtain energy spectra and neutron-to- 
gamma dosage ratios from several of the HFt!I!S i n s t a l h t i a n s  t o  
develop a famil iar i ty  with the dosimetry sy~tem, as well as  
pre-incident information. 
and transient f a c i l i t i e s  a t  the I?RB offers  a unique opportunity 
for  this valuable study- 
each contractor f a c i l i t y  t o  review n*clsar  safety programs. 
O f  in te res t  are:  materials handling procedures; storage 
f a c i l i t i e s ;  mass limits i n  processing and fabricating areas; 
alarm i n s t m n t a t i o n ;  evacuation procedures e 

The number of  different c r i t i c a l i t y  

I n  1960 surveys Kill be underway at 

2. Industr ia l  Hygiene 

The first y e a s s  ac t iv i ty  of an Industr ia l  Hygiene Engineer 
permitted devlelopmnt and detai l  work in noise, ventilation, 
sani ta t ion and tox ic i ty  problems not possible heretofore. 
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a. Routine Act ivi t ies  

One-hundred-five requests fo r  industr ia l  hygiene services 
were handled during the year plus f i f t y  ca l l s  for  consul- 
t a t ion  on special problems. 

Table 8 gives a further breakdown of senrices furnished. 
Consultation on special  problems consists of ventilation 
design work, recommendation 01 the proper types of respira- 
t o r s  fo r  specific hazards, interpretation of regulations, e tc .  

Table 8. 
I 

I REQUESTS FOR INDUSTRIAL HYGIENE SURVEYS 
BY N R T S  CONTRACTORS IN 1959 

F(OTE TUE FIRST NUMBER INDICATES TOTAL SURVEYS TAKEN. NUMBER ENCLOSED IN PARENTUESES 

I INDICATES NUMBER OF SURVEYS ON wnicn CORRECTIVE ACTION WAS TAKEN 

I I 

Additional. instruments were purchased t o  provide the 
capabili ty t o  evaluate any feasible indus t r ia l  hygiene 
problem a t  the NRTS. These included: Drager and Kitagawe 
gas detectors, hydrogen fluoride detector, halide meter, 
inclined-vertical manometer, hot wire air rneter and gas 
bubblers. 
NRTS which may cause a health problem was in i t ia ted .  
Information relat ing to toxicity,  composition, precautions, 
and f i r e  and explosive characterist ics are obtained from the 
manufacturer by means of special questionnaires. 

A products f i l e  of those msterials used at the 

The Industr ia l  Hygiene Engineer has taken over supervision of 
the bacteriological water sampling procam. 
every two weeks and have increased from eleven in June t o  twenty 
by the end of the year. Two areas were found t o  be contaminated 
during that period and corrective action taken. A trailer- 
mounted chlorinator has been assigned to  the Branch fo r  emer- 
gency use t o  sugplement the fixed chlorinator units a t  each 
si te.  

Samples are taken 
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b. 

C .  

An ID0 Information Bulletin ser ies  was i n i t i a t e d  fo r  items of 
Site-wide in te res t .  Issuaaces on Industr ia l  Hygiene subjects 
included: Teflon: Xylene; Laboratory Hood Ventilation; High- 
Efficiency F i l t e r s ;  and Industr ia l  Hygiene Servlces Available. 

Extensive annual industr ia l  hygiene surveys were conducted i n  
conjunction with safety surveys a t  a l l  Phi l l ips  Petroleum 
Company areas, tk NRF and OMRE. 
surveys were completed at Alop and NRF. 

Ventilation problems have been of prime concern, from review 
of existing ins ta l la t ions  t o  design of such items as plutonium 
hoods, metalizing booths, etc.  Ventilation requirements for 
laboratory hoods handling radioactive materials were increased 
from 100 to 150 f e e t  per minute face velocity. Ventilation 
requirements fo r  other hood usages were similarly raised t o  
correspond with the latest recommendations of the Committee 
on Industr ia l  Ventilation of the ACGIH. 
vent i la t ing systems included the Central Fac i l i ty  Chemical 
Engineering Laboratory and the MPR Hot Alpha Laboratory. 

Special detailed cafeteria 

Redesign work on 

Special Act ivi t ies  

Approximately s i x  weeks were spent wi th  the ID0 Inspection 
Division makiq  uranium mill surveys i n  U t a h ,  Colorado and 
New Mexico. 

The Earvard Universit;y economic survey of air cleaning equip- 
ment i n  use a t  ID0 was coordinated by the Industr ia l  Hygiene 
Engineer. 

Future Program 

The Industr ia l  Hygiene section of the ID0 Standard Health and 
Safety Requirements w i l l  be modified considerably t o  include 
program additions and revisions 

Studies t o  be started ir, the coming year w i l l  be on high 
efficiency fi l ters,  emergency mask development for 1-131, 
sampling methods and toxic i ty  of polyphenols, and acoustical 
t i l e  specifications. It is  an t i c ipa t ed to  start a review of 
a l l  vent i la t ion systems a t  the NRTS with the thought i n  mind 
of learning where future improvements can be made economically. 

3 .  Fire  Engineering 

The Fire  Engineering program is developed t o  provide "improved 
risk" standards i n  the design stage of new f a c i l i t i e s  and t o  
elevate exis t ing f a c i l i t i e s  t o  "improved risk" standards, thereby 
minimizing f i re  loss and interruption of operations. 



a. Fire  Loss Experience 

-959 

-955 

-957 

1956 

'-955 

In examining the Fire Loss Data (Table 9) it  is  noted that the 
NRTS losses exceeded the AM: average in two of the pas t  f ive  
pars, although the total overall  loss is less than the AM: 
average for the four years .  
was only a fract ion of w h a t  might have been suffered i f  f i r e  had 
occurred at the national loss rate or the "iqwoved risk" loss rate. 
However, it should be noted that one large f i re  loss could reverse 
this favorable comparison, and it is this type of loss which our 
f i re  protection e f fo r t s  are  primarily aimed a t  preventing. 

The NRTS loss during the same period 

Table 9. NRTS Fire  bss  C o r n p a r i s m  

mTS Actual mRTs AM: Cumpap- "Improved Risk" National COII 
Valuation Fire hss  ative Logs Comparative Loss parative Lmi 

~1,800,000 1,821 10,297 87,852 482,7Q3 

150 OOO , OOo 217 @,m 41,900 225 ,m 

118,oo0,0oo 5,366 2 ., l%@ 32, ~ C K ,  177,000 
b. Design Criteria 

The ID0 Safety and Fire Protection Desi& Criteria hlmuaP 
(ID0 Report #120~8) was of f i c i a l ly  p&Xshed i n  A p r i l  2959 
the first revisior, was issued i n  Axgust, 1959. 
used as a guide by Archetect hgineer p : u p s  i n  the design of 
future NRTS f a c i l i t i e s  and has mterial.ly ass i s ted  i n  coordi- 
nating safety and f i re  engineering wzth our Engirieerfng and 
Construction Division, other Operatime Off ;pes and operating 
contractor design engineers. 

The manual is 

The Fire  Protection Engineer ac ts  BE %e coordinator fo r  the 
Health and Safety Division to assme What all jnterested p a t f e e  
have an opportunity t o  make a tqhorougb review of proposed p-a 
and specifications. 
drawings, cooceptual designs and project  prqosals were 
reviewed and comrneats submitted. 
t o t a l  415. 

Duping %he -jrear 3C.'2 se ts  of ergbeering 

Fire protection reconrmendatiozs 
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c. surveys 

AMU fire Protection Engineering Surveys of a l l  NRTS 
f a c i l i t i e s  i n  operation were made. 
c r U e r i a  for  AEZ Fire Protection was used as a guide for 
these surveys. 
the adequacy of the f i r e  Protection prosam, r e l i a b i l i t y  of 
the fire protection water supply, protection of v i t a l  
e lec t r i ca l  equipment against f ire damage, assurance that 
building construction is in accordance with national code 
requirements, review of special  hazards, and adequacy of 
bui l t - in  f i r e  protection equipment. A formal report of 
each survey outlining problems, and recommxlations was 
forwarded t o  the manager of the appropriate Operations 
Office. 
program was submitted t o  ID0 contractors and provisions 
Were made f o r  accomplishing the recombslded irnprovemnts 
over a three-year period. 
i n  FY6O General 
important items. 

The "improved risk" 

The purpose of each survey is  t o  determine 

Reconmrendations on a f i re  protection improvement 

Funds have already been allocated 
Projects f o r  correction of the most 

d. Major Fi re  Protection Accomplishments 

Automatic w e t  pipe sprinkler systems were ins ta l led  i n  the 
MER Reactor Wing Basement and the CPP Mdntenance Building. 
The reitrSood cooling towers a t  the M!lR and ETR were protected 
with the ins ta l la t ion  of automatic deluge sprinblar systems. 

Built-in fire protection i n  new f a c i l i t i e s  included automatic 
sprinkler systems i n  the CPP-PIP Building and the GCRE Cooling 
T m r ,  foam sprinkler systems i n  the ANP-FET Building, 
automatic dry chemical system i n  the ETR-WD-3l  Experimjnt 
DoKthenn Cubicle, and automatic f i r e  detection system in the 
GCRE f a c i l i t y .  

A number of minor f i r e  protection improvxnents were made 
throughout the NRTS areas such as relocation of flammable 
l iquid tanhr; from above grouna to below ground, irqproved 
e x i t  f a c i l i t i e s ,  new stand pipe hose s ta t ion,  alarm boxes, 
hose houses, etc.  

e, Fire  Prevention 
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Fire  Protection Engineer was desfpteci. t o  supervise and give 
technical, direction t o  the inspectors during the normal work 
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Routine Safety and Fire reviews of contractors'  a c t iv i t i e s  
were made t o  determine the adequacy of compliance w i t h  
acceptable standards. 
of 1,457 f i r e  prevention inspections covering both operational 
and construction ac t iv i t i e s .  

The Fire  Prevention Unit made a t o t a l  

Fig. X I V  shows a decrease i n  construction inspections during 
1959 due t o  completion of several contracts and l ight  
construction a c t i v i t i e s  during the winter months. The opera- 
t ions figures are comprised of a combination of plant f i r e  
prevention inspections and the monthly t e s t s  conducted on 
fixed f i r e  protection devices and f i r e  alarm systems i n  all 
areas except the ANP which has its own program. Program 
emphasis on fixed f i r e  protection and alarm systems plus 
the completion of new systems and f a c i l i t i e s  was primarily 
responsible for  the increase i n  operations inspections. 
Routine in-plant f i r e  inspections were turned over t o  the 
operating contractor a t  f ive  f a c i l i t i e s .  
Company hired one man to maintain f i re  extinguishers and 
perform similar f i re  inspection functions. 

P h i l l i p s  Petroleum 

FIRE PREVENTION 
INSPECTIONS 

4600 

1400 

1200 

IO00 

BOO 

6 00 

440 400 

e 00 

I l 8 b l 3 3  

Fig. XIV, 
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A water flow t e s t  pme;ram was initiated a t  a l l  NRTS 
facilities and Included a new s y s t e m  for recording Such 
tests.  
t e s t  pipe" that assis ted i n  obtaining mre re l i sb le  data, 
reduced the rimer of personnel required for  t e s t s  and 
prevented damage t o  lawns and road shoulders. fig. XV 
shows the flow test pipe i n  operation. 
received by the inspector for  this devlce through the 
Suggestion A w a r d  Committee. 

one of the fire inspectors devised a "water flow 

A cash award was 

Fig. Water Flaw Pressure T e s t  

f .  Future Program 

Establish a formal program fo r  inspecting and tes t ing  f i re  
doors, sprinkler systems and other built- in fire protection 
equipment. 
program will provide more comprehensive tes t ing procedures 
and record keeping. 

Although this has been done i n  the past ,  the new 

Complete Sanborn maps fo r  a l l  NRTS f a c i l i t i e s .  
are made from f a c i l i t y  p lo t  plans and use NFPA plan symbols 
to  show type of building construction, water systems, and a l l  
f i r e  protection details. 

Sanborn maps 

Establish a formal t ra ining program fo r  the Fire Prevention 
and Inspection U n i t .  



Revise the ID0 Safety and Fire Protection Design Cr i te r ia  
Manual and ID0 Health and Safety Requirements Manual t o  
include all new qp-to-date s t a n b r d s  and provide more 
comprehensive c r i t e r i a  for  the design of f i r e  protection 
water supplies and flammble liquid storage and h a n U n g  
f a c i l i t i e s .  

Formulate a f i re  department t ra ining manual encompassing 
industr ia l  and radiological fire f ight ing techniques and 
other musual f i r e  conditions end exposures re la t ive t o  
NRTS ac t iv i t ies ,  

4. Fire Protection 

ID0 furnishes fire protection fo r  a l l  NRTS f a c i l i t i e s  except 
fo r  the ANP plant  complex (for this f a c i l i t y ,  back-yp f i re  
protection is  furnished by the plant brigade), and maintains 
the professional f i re  department a t  the Site. This department 
i s  supplemented by plant  f i re  brigades, a t  each f a c i l i t y  who 
are trained by the Fire  Department and plant  safety personnel. 

a. Growth of Fire Protection 

The continued expansion of the NR!E has been re lat ively 
steady since its inception i n  1950. 
gcowth and the corresponding increase i n  property replacement 
valuations ( F i g . m )  has demded an increase of f i re  pro- 
tection. 
s ta t ion  i n  1957 t o  three s ta t ions i n  1959, from 28 personnel 
t o  4 2 ,  and from four pieces of motorized f i re  apparatus to  
six pieces during the s e  period of t im. Yet the r a t i o  of 
f i r e  department operating costs t o  property valuations has 
remained f a i r l y  stable.  

"he NRTS f a c i l i t y  

The f i r e  departmnt has increased from one f i re  

GROWTH OF N. R.T. S.  VALUATIONS 
EXPRESSED IN MILLIONS DF DOLLARS FOR REPLACEMENT 

I l 8 b 1 3 5  
Fig. XVI. 
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b o  Capability of Response 

Fac i l i t i e s  and areas a t  the NRTS have purposely been located 
remote from each other to afford minimum contamination in the 
event of a radiological incident. 
location of f i r e  s ta t ions in re lat ion t o  the NRTS reactor 

Fig.lMI shows the 

areas. 

II 
NATIONAL REIY;TOR TESTING STATION 

FIRE DEPARTMENT RESPONSE DISTANCES 
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Adequate f i re  response under such conditions has necessitated 
w e l l  t rained professional f i re  crews operating from f i r e  
s ta t ions located within reasonable distances of high value 
f a c i l i t i e s  supplied with up-to-date f i r e  f ight ing equipment 
such as the new aerial ladder truck ( F i g . m I I ) ,  bui l t - in  
f i r e  protection systems plus on the spot assistance from 
trained in-plant f i r e  brigade personnel. 

/- 

Fig.XVIII. Aerial Ladder Truck 

To maintain an alert and capable response f i r e  department 
personnel received an average of 172 hours of classwork 
instruction and 74 hours of outside d r i l l  work w i t h  
apparatus and equipmerit. 
as instructors.  Officer candidates needed for  the expand- 
ing department were determined through detailed written 
examination. The Training Officers conducted 175 hours of 
group instruction spread among Fire Brigades of the various 
operating contractors. Program changes i n  the past  year 
materially improved the general f i r e  brigade capability. 

Fire department off icers  served 



Ambulance service, as a part of the f i r e  department operation 
was Ruaished a8 necessary to  indus t r ia l  cases, personnel 
i l lems and highway accidents. 
made w i t h  the ma,jority of cases requiring transportation 
of f -s i te  t o  Further medical attention. 

Ninety-eight responses were 

c.  Training 

Fire  Department F i r s t  A i d  instructors conducted nine American 
Red Cross F i r s t  A i d  courses for  MTS personnel, qualifying 
162 persons for  Standard F i r s t  A i d  cards. 

The program t o  educate the f i re  and police personnel In 
surrounding c i t i e s  t o  cope with radioactive problems was 
continued through the presentation of a three-day instruct-  
o r ' s  course on "Radiation Hazards i n  Firefighting" i n  
Denver, Colorado. 
the course and were qualified t o  serve as instructors i n  the i r  
respective organizations. 
include information on the Radiological Assistance Plan for  
the f ive  state area under the jur isdict ion of IDO. 

Thirty-seven emergency personnel completed 

This program has been modified t o  

d. Future Program 

The Fire Department i s  presently undergoing changes i n  the i r  
operational program that are  intended to  standardize methods 
and improve their  over-all operations. 

Several phases of f ie ld  t ra ining have suffered due to  the lack 
of adequate t ra ining f a c i l i t i e s .  These are  t o  be bui l t  within 
the coming year, and w i l l  be u t i l i zed  t o  the fullest extent 
possible. 

5 .  Safety Engineering 

The effectiveness of a safety program is  best ref lected i n  the 
experience records. 
includes a l l  AM: and a l l  operational and construction activities 
a t  the National Reactor Testing Station. 
an average of a l l  groups reporting t o  the Atomic Energy Commission. 

In  the charts t h a t  follow " A l l  NRTS Activit ies" 

" A l l  AEC Activities" i s  
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1 

a. MssblLng Injury Experience (see Fig. Xnc) 

(including construction) i s  presently eae r i enc ing  less than 
one disabling injury t o  the chemical industry’s four. 

Fig. XXX. 
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b. Severity Rate 

Two fatalities i n  1951 and one i n  1959 on construction work 
yere remonsible for  the two peaks i n  N R S  Severity experience 
(Fig. XX) 
a l l  other years the severity of the injur ies  experienced a t  
the NRTS has been slight, comparatively speaking. The average 
days lost per million man-hours worked over the past  ten years 
compares favorably 

since 6,000 days are charged t o  each f a t a l i t y .  For 

A l l  NRTS Activit ies 407 
All AM: Activit ies 517 
Chemical Industry 979 

The f a t a l i t y  in 1959 occurred when a tubular metal scaffold 
s ix ty  f ee t  high with 5' x 14' cross section equipped with 
castors was being moved. In the course of the move through the 
hangar doorway, the employee on top of the scaffold f a i l ed  t o  
maintain a running t i e  l i ne .  The scaffold, being broadside to 
the direction of movement and existing gusty winds, became 
overbalanced and tipped over. 
down but sustained fatal injur ies .  

The worker rode the scaffold 

INJURY SEVERITY COMPARISON 
SEVERITY = DAYS LOST PER MILLION MANHOURS WORKED 
3000 

2600 

Fig. XX. 
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c. Motor Vehicle Accidents 

MiTS government motor vehicle accident experience compares 
favorably with the average of all AM: ac t iv i t i e s  primarily 
because of the outstanding performance of the Phi l l ips  
Petroleum Company-operated bus and transportation services 
(Fig. XXI). The rates ref lected fo r  NRTS and Phi l l ips  
Transportation include all accidents regardless of cost. 
On the all inclusive experience the NRTS accident cost per 
1,000 m i l e s  of operation was 654 as against $1.18 for  
average of &. 

d. Radiological Shipmeats 

MOTOR VEHICLE ACCIDENTS PER 
100.000 MILES OF TRAVEL 

ID0 VEHICLE MILAGE IN MILLIONS 
'01 i I I I I I I  

Fig. IM. 

The pursuance of physical protection of radiological ship- 
ments as required by both I C C  and ID0 has resulted i n  no 
transportation incidents involving radiological material. 
Approximately two hundred off-s i te  shipments out of a total 
of eight hundred were personally checked pr ior  t o  release. 
The balance were small containers shipped i n  full compliance 
with In te rs ta te  Commerce or Federal Aviation Agency Regulations. 
Operating contractors were given responsibil i ty fo r  checking 
on-site movements of radiological materials i n  accordance with 
a modification of ID0 standards. Both on and of f -s i te  shipment 
checks were f o m r l y  made by ID0 . 

t l 8 b l i l l  



In conjunction w i t h  Headquarters review of the radiological 
shipment and cask design problems this off ice  started 
col lect ing shock and accelerative force dats on rail  ship- 
ments of casks containing spent fuel. 
with ve r t i ca l  and horizontal registers have been obtained 
from the Union Pacif ic  Railroad for  t h i s  use. 

Impact recorders 

e.  Routine Act ivi t ies  

ID0 Manual Chapter 0502 was revised and referenced t o  
Appendix C ,  Revision 1, of Idaho Standard Health and 
Safety Requirements. 
instructions on incident reporting, eff luent  releases and 
assignment of responsibi l i t ies .  

This revision brings t o  date 

Annual safety surveys of a l l  Phillips-crpersted tseas, the 
NRF and the OMRE were made to  evaluate the effectiveness of 
the operating contractor 's  safety program and the degree of 
compliance wi th  AEC policiee and standards. 

Effective ID0 explosive controls were continued with 
contractor users. 
t o  qual i f ied powdermen during the year's construction 
ac t iv i t i e s .  

Thirty-one blasting permits were issued 

S i t e  t r a f f i c  studies were continued wi th  coordination as 
necessary with State and County codes and engineering 
&rows 

Quarterly seminars of the NRTS Safety and Fire engineers 
have continued to be an effective medium for exchange of 
information and coordination of standards and mutual 
i n t e re s t  projects .  

Construction safety and starndards familiarization has been 
emphasized through the regular monthly meetings with AEC 
Resident Engineers md the i r  Architect.-Engineering 
inspection personnel plus the orientatlion meetings as 
conducted w i t h  supervision of construction contractors 
before the beginning of a job. 

Monthly meetings with the unim business agents were con- 
tinued as a medium t o  promote safety education within the 
unions. 
representatives have gained a be t te r  understanding of the 
AEC-ID0 Standard Health and Safety Requirements and have 
been able t o  recognize and bring atteritian t o  miscellaneous 
f ie ld  problems. 

The Building and ConstructiorL Wades Council 



f .  Special Act ivi t ies  

An earthquake tentat ively rated a t  in tens i ty  V I 1  on the 
modified Mercalli8 scale, by Coast and Geodetic Seismological 
Field Survey, occurred August 17, 1959 with i t s  epicenter 
located 44'5' N., 111°05' W., north of West Yellowstone, 
Montana. The f e l t  area covered approximately 600,OOO square 
miles and included a l l  of Montana and Idaho and par t s  of 
seven surrounding s t a t e s  and three Canadian provinces. 
NRTS was i n  an area with an in tens i ty  (damage) rating of V I ;  
however, no damages were incurred, since a l l  construction a t  
the NRTS is  i n  accordance with Zone I1 requirements of the 
Uniform Building Code. Fig.XXI1, Uniform Building Code Map 
of Seismic Probability shows the zone ratings and indicates 
that the quake occurred i n  an area of known fault. 

The 
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g, Future Program 

A revision i n  reporting requirements specif ical ly  involving 
contamination clean-up vlll change the m i n i m  reportable - 
cost f igure from $50 t o  $500. 
Radiation Incident", will be used in reporting such incidents 
and a lso  s i m f i c a n t  air-borne effluent releases regardless 
of cost. This change w i l l  iuprove the contractors'  report% 
capabi l i t ies  and w i l l  provide inproved records of such 
incidents. 

A new form "Report of 

The ID0 Health and Safety Requiremnts (Issue #3-1957) W i l l  
be completely reviewed for  applicable revisions and additions, 
These requirements have proven t o  be a most effect ive guit3.e 
t o  a l l  construction, operational and A E  a c t i v i t i e s  at  the 
NRTS. 

C TALKS AND PUBLICATIONS 

1. 

2. 

3 -  

4. 
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6 .  

7. 

FIRE HAZARDS OF AWMIC IXDUSSTRY, presented by E. Dingxnan i n  
J a n m y  1959 t o  the Fire Department Representatives from 
Colorado, meeting he19 i n  Denver, Colorado. 37 in attendance. 

SHIPPING OF RADIOACTIVE MATERIAL and 
SAFETY PROBUMS I N  TRE CONSTRUCTION OF RFACTOR CONTAINMEUT VESSEL, 
two t a l k s  presented by R. V. Batie in May 1959 t o  AEC Safety 
Conference, held i n  Chicago, I l l i n o i s .  300 i n  attendance. 

SAFETY PRO- I N  THE CONST'RIETION OF REACTOR CONTAINMENT 
VESSEL, presented by D, H. Dierks i n  September 1959 t o  t h e  
Conference of the Idahochqter  National Safety Council i n  
Idaho Fal l s ,  Idaho. 40 i n  attendance. 

FIRE HAZARDS OF ATQMIC INDUSTRY, presented by E. Dingman, 
September 1959 t o  Fire Department Representatives from Idaho, 
held i n  Boise, Idaho. 200 i n  attenctance. 

SHIPPING OF RADIOACTIVE MATERIAL, presented by R .  V. Batie, 
October 1959 t o  Sigma X I  and C i v i l  Engineers Society i n  
Ft. Collins, Colorado. 200 i n  attendance 

SAFETY PROBLEW IN TEE CONSTRUCTION OF REACTOR CONTAlXMENT 
VESSEL, presented by D. H. Dierks, October 1959 a t  tke 
National Safety Congress meeting held i n  Chicago, I l l i n o i s .  
300 i n  attendance. 

ICPP CRITICALITY INCIDENT, presented by A .  0. Dodd, 
November 1959 a t  the  Meeting of AM: Industr ia l  Health Personnel, 
held i n  New York City. 100 i n  attendance. 



Chapter 5 

ANALYSIS 

C .  W. S i l l ,  Branch Chief 

A SCOPE 

B 

The Analysis Branch nmintainB and operates a general purpose myti- 
cal laboratory from which all AEX and contractor personnel a t  the 
NBSCS may obtain aualyses f o r  aey chemical o r  radioactive material 
that may be required, Generally, the analyses ebpe concerned with 
materials that relate t o  the g e n e r a  heal th  a d  safety of personnel 
working a t  the NRm and those l iv ing  i n  t?he Geighboring vicini ty .  
The pr incipal  e f fo r t  i s  directed toward detectAon of chemical3y 
toxic o r  radioactive materials i n  wine, air ,  water, s o i l ,  vegetation 
or other materials taken in t emaUy by hwnaas, either d i rec t ly  or 
indirect ly .  
or environmental contamination are accepted as the workload of the 
Branch permits. 

Analytical problems no+, related to personnel protectiolm 

ProfessionEd consultation or a s s i s t a c e  i n  the develapment or  evabu- 
ation of analyt ical  procedures, s q l i n g  methods or  on any problems 
related to chemistry ar;d radiochemistry are available e Consf&rable 
t im and e f fo r t  are expended in keeping %he Branch abreast of modern 
developments i n  the f ie ld  of awlytiea2 chemis+,ry. 
each week t o  discuss new t%chafqu%s a d  proceiiures or  t o  revfew 
established ones. 
with each issue of over fosrtesn of the tap sc ien t i f ic  Jamals i n  
the world devoted t o  analyt ical  or irxrgmic chemistry being reviewed. 
Selected references c:averLng the  eGtirc U-zerature survey a r e  then 
kept on f i le  ready for  i?.umd,iaix w e  thus e%€minating the necessity ~f 
a separate and time-cossumiog literature s+?%rr;t for  each pratkem a& it 
arises e 

A seminar is held 

The %echic& litsrezure is surveyed extensively 

A continuing research program for  dewlapgaent of new and improved 
leethods of analysis or techniques iw an inkegr8.l part of the Branch 
Operation and philorsophy. Each professfon~d member of the staff has 
a research assignment of his m zhoosing from projects of mutual 
i n t e re s t  to  the Branch to which a proportionate ehare of U s  time is 
al lot ted.  Publication of the results of the research in the technical 
literature is strongly encouraged, 

SlbMART OF MAJOR PROGRAMS 

1. U r a n i u m  MiU Program 

T l t l e  10 part 20 of the Code of Federal Regulations requires 
eff luents  fr mills processing uranium ores t o  contain leas  
than 4 x 10-8PLuc/ml of radium-226 before they c a ~  be released 
to uncontrolled enviroments. 
requiremmts, analytical procedures are required that are 
capable of detecting one-tenth of t h i s  qyaLtity Jr, the types of 

e0 emure camplfanee with these 
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samples t o  be encountered, par t icular ly  i n  mil l  eff luents .  
One-tenth of Par t  20 MET i s  only about 2 counts per hour per 
100 ml. of sample. Detection of this level of ac t iv i ty  i s  a 
re la t ive ly  d i f f i cu l t  problem i n  i tself .  
recovery of radiumwith adequate decontamination from i n t e r -  
ferences complicates the analyt ical  problems greatly. 

Obtaining complete 

The Branch was requested by the ID0 Division of Inspection t o  
perform analyses fo r  r a d i ~ - 2 2 6  a d  thorium-230 on cer ta in  
l iquid saurples of r iver  water and mill effluents to determine 
the potent ia l  hazards resul t ing from m i l l  operations and t o  
determine compliance with the requirements of 10 CFR 20 by 
mill operators. Existing procedures involving counting of 
barium or lead sulfate precipi ta tes  were found t o  be grossly 
inadequate fo r  application t o  mill effluents; due t o  severe 
coprecipitation of thorium230 with the radium sulf'ate. 
Furthermore, it was ahown that radium-223 was present i n  many 
samples i n  concentrations much higher than radim-226. A 
radium determination that does not discriminate among the 
isotopes w i l l  thus lead unequivocally t o  a gross overestimation 
of the biological hazard due t o  radium-226. 
experience with the mill program, new procedures have been 
developed for  radium-226 and thorium-230 that are applicable t o  
m i l l  effluents. Equalby important, the problem encountered in  
mill effluents has been &fined. 
writ ten and distributed to interested par t ies .  

As a r e su l t  of 

A tentat ive procedure has been 

Using the new procedures, fourteen synthetic samples prepared by 
the U. S o  Bureau of Standards were analyzed f o r  uranium, radium-226 
and t b r i m - 2 3 0  a t  the request of the Division of Biology and 
Medicine, AM:, Washingto,?, D. C .  
a s e e d  extremely w e l l  with values furnished subsequently by the 
Bureau. Analyses were also made on 10 mill sarnples provided by 
the D O  Division of Inspection in  a comparative stud.y between 
the Bureau of Standards wing the i r  emanatior? procedure, the 
Winchester Laboratory and the ID0 Analysis Branch using solid- 
counting procedures. 
StasdEzrds results was excellent,  The Winchester procedure was 
inadequate since no provision w a s  nade for correcting fo r  the 
rad iur~223 present. As further d i rec t  assistance t o  the Division 
of Inspection i n  the i r  survey of mil l  operations, analyses fo r  
radium-226 and thorium-230 were performd on about 200 liquid 
sanples and for  uranium in 4493 air-dust, sauples0 

Results of these analyses 

Agreement between ID0 and Bureau of 

2. Development of Acalytfcal Procedures for Beryllium 

A recently published procedure'" f o r  the fluorometric determi- 
nation of beryllium using morin has been improved s ignif icant ly  
and i ts  application has been extended. 
solutions of morin toward air has beep, accomplished without use 

(')Sill, C. W. and W i l l i s ,  C. P o ,  Anala Chem., 31, 598 (1959) 

Stabilization of alkaline 
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of stannite or other reducing agents. As a resu l t ,  the procedure has 
been simplified and the interference previously caused by bismuth and 
mercury has been eliminated. 
acid i n  place of ethylenedinitri lo te t race t ic  acid prevents forxustion 
of fluorescent complexes of morin with scandium, yttrium and lanthanum 
and increases the se lec t iv i ty  greatly. 
complexes of morin with rare  earths is  also prevented thus eliminating 
the serious error  produced by this group of llletals due to consuqption 
of the reagent. 
produces a three-fold increase in t h e  r a t i o  of net beryllium fluo- 
rescence t o  blank fluorescence while requiring an instrumental sensi- 
t i v i t y  only one-fourth as large as were obtained with the previous 
combination. 
visible regLon of the spectrum, errors  produced by small quantit ies 
of iron or  other colorless ions that absorb in the u l t rav io le t  are  
eliminated ent i re ly .  O t h e r  errors  caused by absorbtion of e i ther  
the exciting or the emitted radiation are reduced significantly.  
The fluorescent species is sham t o  contsin beryllium and morin i n  a 
mole r a t io  of 1 to 1. 
nation of beryllium i n  metallic thorium, zirconium, uranium, and 
aluminum and in refractory s i l i c a t e s  such as beryl that are  not 
decomposed by e i ther  pyrosulfate fusion or hydrofluoric acid. 

Use of diethylenetriamine pentacetic 

The formation of nonf'luorescent 

A new combination of primary and secondary filters 

Since the excit ing wavelengths m e  en t i re ly  i n  the 

Detailed procedures are presented for  determi- 

3. Accessory for  Determi- 
nation of Excitation 
Spectra. 

A re lat ively simple and 
inexpensive accessory 
has been developed to 
permit the determi- 
nation of excitation 
spectra of fluorescent 
materials using a Cary 
Model 14 recording 
spectrophotometer The 
accessory can be modified 
eas i ly  to permit its use 
with other spectro- 
photometers of either the 
manual or  recording type. 
As shown i n  Fig. X X I I I ,  
the accessory consists 
fundamentally of three 
front-surfaced mirrors 
arranged so that the 
l ight  from the mono- 
chromator i s  redirected 
to pass through a s q l e  
c e l l  a t  a right angle t o  
the direction taken by 
the fluorescent light 
from the c e l l  to  the F i g .  XXIU.. Fluorescence Accessory 
phototube compartment. Instal led i n  Sample Compartment 
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The signal fromthe multiplier phototube re f lec ts  the change in  
in tens i ty  of fluorescent l ight as a function of the wave length of 
the l ight  incident tipon the sslqple. Resolution ernd 6-37 l i gh t  
character is t ics  of the excitation spectra are as good as those of 
the spectrophotometer used. 
competitive in performance with specialized instruments b u i l t  
specif ical ly  for the purpose and costing considerably more. 
correcting for  the emission character is t ics  of the light source, 
excitation spectra of fluorescent materials pa ra l l e l  closely the 
absorption spectra and can be used in a similar manner as analfii- 
c a l  tool. 
times more sensitive. 
shift In the posit ion of the maximum through use of too high a 
concentration or too long a path length. 

The attachment makes the Instrument 

After 

However ,  the excitation spectra may be many thousands of 
Some care m u s t  be exercised to prevent a 

4. Expansion of Laboratory Fac i l i t i e s  

The exis t ing laboratory space has become overcrowded and inadequate 
t o  keep abreast of the ever-increasing work load* 
instances of cross-contamination were beginning t o  appear more fre-  
quently due to the necessity of handling re la t ive ly  high level  
a c t i v i t i e s  in the large laboratories or iginal ly  reserved exclusively 
f o r  low-level analyses on urine, potable water, bone, e tc .  
ing building has been remodeled t o  provlde two additional laboratories, 
off ice  for  the chief of the Branch and his assis tant  and another fo r  
the other members of the staff'. 
laboratories I s  shown in Fig. XXN. 

Fur themre ,  

An exis t -  

An i n t e r io r  view of one of the new 

Fig. XXIV. General V i e w  of Two-Man Laboratory. 
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lzle laboratories have been designed as two-man labs so that incom- 
pa t ib le  materials can be isolated and analyses performed under con- 
di t ions much less susceptible t o  cross-contamination. Each lab is 
approximately 11 fee t  wide and 20 f ee t  long with 12 feet each of 
hood space and bench space running parallel  t o  each other. Suf f ic iea  
f loor  space remains a t  each end for  a desk, large centrifuge, shaking 
machine fo r  extractions or other equipment that would otherwise have 
to use up valuable working space on the bench tops. 
are hung on the w a l l s  to contain reagents and special  glassware. 

Case cabinets 

5 -  Inst=nt Modifications and Additions i n  the Counting Rooms 

With the exception of the total-body counter, most of the instru- 
mental modifications and aquisitions anticipated i n  the last annual 
report  have been accomplished. One of the mst noticeable improve- 
ments has resulted from rack-mounting the counting equipment as much 
as possible. By using more of the ve r t i ca l  space, considerably more 
instrumentation has been accomrwdated while increasing the useable 
floor space. The egipment i s  more eas i ly  accessible for servicing 
and the compactness results i n  more e f f ic ien t  use with less wasted 
tinre and energy for  the operator. 
Fig. XXV showing a rack of eight pruportional alpha counters. 

The convenience is i l l u s t r a t ed  by 

Fig. X X V .  Rack of Eight Proportional Alpha 
I I 8 b 1 4  9 counters 
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Fig. XiVI. Well-Type Scin t i l l a t ion  Crystals 

"he smallest one i s  a standard crystal  with a 5/af1 x ly w e l l  and 
is  commercially available. 
made up t o  our own specifications. 
from a standard 3" x 3" crys ta l  w i t h  a w e l l  2" x 24". 
the well dimensions a re  l-7/8" x 2-3/4". 
the "work horse" of the counting room because 75 m l .  of sample in a 
polystyrene container (shown in Fig. XXIX) can be counted direct ly  
a t  eff ic iencies  as high as 50$ without sample treatment or  preparation 
of any kind. 
used for  routine screening of urine, water, milk, s o i l ,  vegetation, 
animal pa r t s  i n  the case of large animals or the en t i r e  animal with  
small rodents, etc. 
canning w i t h  a c rys ta l  w a l l  about 3/p thick. 
capacity of about 600 m l .  and w i l l  accommodate small rabbits and 
other animals. The greatly increased background of t h i s  c rys ta l  
i s  more than o f f se t  by the increased sample s ize  that can be used 
and increased sens i t iv i ty  resul ts .  The background counting rates 
of the three c rys ta l s  i n  a 3-inch lead shield a re  about 300 c/m, 
450 c / m  and 1700 c/m, respectively. 

The other two crystals  are special ones 

A f t e r  canning, 
The middle-sized one is made 

.XWs well crystal  has been 

This s ize  w e l l  is used i n  the gamma counters and i s  

The large c rys ta l  has a w e l l  3+" x 49' after 
The w e l l  has a 



A comercial ly  available b p i  chamber with i t s  associated amplifier 
and scaler is shown on the r igh t  si& of Fig. XXVII. 

Fig. XNII Four p i  Counter and U r a n i u m  Fluorophotoeter . 

The scaler  I s  unique because of its high-speed Burroughs beam- 
switching input and the transistorized extension scaling s t r i p  
that replaces the mechanical register. High-speed counting up to 
approximately three million counts per minute is possible. 
uranium fluorophotometer i s  shown a t  the lef t  of the same figure. 
The i n s t m n t  i s  the model Q-1165 designed by Oak R i d g e  National 
Laboratory that has been unitized i n  this Laboratory. By having 
the opt ica l  unit, electronic assembly and parer pack mounted i n  
a single chassis equipped with casters,  the unitized instrunrent 
can be moved eas i ly  t o  any convenient location for use i n  addi- 
t ion  t o  eliminating many unsightly cables, t r a n s f o m r s ,  e tc .  
I n  addition, the potentiometers for adJusting the c o u r ~ e  high 
voltage settings have been remounted on the front panel for 
convenience. 

A 
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Fig. XXVIII. 
Sample Changers for Liquid Scintillation Counting and 
Gamma Counting 

Scintillation Spectrometer with Automatic 
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The sample changer i s  similar to  that sham Fig. XXM. Forty- 
eight samples with volumes as large as 60 ml. can be counted to 
either preset  count or  t i m e  completely automatically with four 
different  modes of two-channel energy discrimination and auto- 
matic readout on to paper tape. 
fo r  gamma counting i s  shown a t  the l e f t  of Fig. XWIII and a 
closeup i n  Fig. YXIX. Forty-eight samples with volumes as large 
as 60 m l .  can be counted to e i ther  preset  count or  time completely 
automatically with four different modes of two-channel energy 
discrimination and automatic readout on t o  paper tape. 
matic sample changer fo r  gamma counting i s  shown a t  the l e f t  of 
Fig. XXVIII and a closeup i n  Fig. XUX.  

The automatic sample changer 

The auto- 

Fig. XXIX. Automatic Sample Changer fo r  Gamrna Scin t i l l a t ion  
Counting with a Thallium-Activated Sodium Iodide C r y s t a l  

The changer is  a modification of the standard Tri-Carb liquLd 
sc in t i l l a t i on  changer bu i l t  t o  our own specification. 
having two multiplier phototubes view the  sample contained i n  a 
l iqu id  sc in t i l l a to r ,  the two phototubes look a t  opposite ends of 
a thallium-activated sodium iodide c rys ta l  i n  the form of a r ight  
cylinder 3 inches i n  diameter and 4 inches i n  length. 
vator lowers the sample contained i n  the same polystyrene counting 
bot t les  used with the manual instruments into a hole 2 inches in 
diameter dr i l led  through the short dimension of the c rys ta l  i n  the 
center of the longer side. 

Instead of 

The ele- 

The same electronic control panel and 

59 

I l 8 b 1 5 3  



other features of the l iqu id  sc in t i l l a t ion  spectromter also apply 
t o  the gamma counter including automatic sangple changing and readout 
preset  time or count, energy discrimination, e tc .  
samples with volumes up t o  about 75 m l .  can be handled a t  a time 
and may include ei ther  l iquids or  solids as shown i n  Fig. XXIX.  

Forty-eight 

Ins ta l la t ion  of the t o t a l  body counter was coxpleted and the 
instrument turned over t o  the Analysis Branch for  calibration and 
use a t  th? end of the year. A general v iew of the transistorized 
256-channei pulse height analyzer and scanner control is shown at 
the lef% of Fig. XXXIII and the shield, scanning mechanism and 
detector shown i n  the separate room a t  the right.  
shield including the door i s  constructed of low-background srmor- 
p la te  s t e e l  11" thick of preatomic bomb vintage obtained from the 
U. S. Navy. L igh t s ,  f resh  air supply and a communications system 
are available a t  a l l  times t o  the subject inside the counter. 
detailed information w i l l  be found i n  Chapter 6. 

The external 

More 

A general view of the E a s t  Counting Room i s  ShmM i n  Fig. XXX. 
The following instruments discussed above are shown from l e f t  t o  
right : uranium f luorophotometer , b p i  beta counter and high-speed 
scaler,  transistorized 256-channei pulse height analyzer, scanner 
control for t o t a l  body counter, entrance (barely vis ible)  t o  t o t a l  
body counter room, Frish gr id  chamber fo r  alpha pulse height analysis, 
256-ch~~nnei pulse height analyzer with logarithmic converter and 19" 
armorplace shield surrounding 3" x 3" thallium-activated sodium 
iodide crystal  used for  gamma spectroscopy. 

F '  / 

Fig. X X X .  General View of East Counting Room 
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A general v i e w  of the West Counting Room is  shown i n  Fig. X M C I .  
From l e f t  t o  r ight ,  the instrunrents sham are  the following: 
four unitized &amma well counters using the 2" wells, automatic 
gamma changer, control panel fo r  the l iqu id  sc in t i l l a t i on  counter 
and automatic gamma changer, deepfreeze containing automatic 
changer fo r  l iqu id  sc in t i l l a t i on  counting, two automatic beta 
counters and a low-background beta counter. 

Fig. XXXI. General View of West Counting Room 
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c .- 
A major portion of the  work load of the Analysis Branch involves nowk+$ 
routine types of analyses and problems requiring the knowledge and 
skill of highly trained and experienced chemists for proper solutloa 
and evaluation. 
below. 

* -  

Several exsmples of such problem are discussed 

1. ICPP Cr i t i ca l i t y  Inciderti 

A t  approximately 0415 on October 16, 1959 the Analysis Branch 
vas noti f ied that an incident had occurred a t  the Idaho Chemi- 
ca l  Processing P l a n t .  
was suspected eince a Rala operation involvln@: chemical d i S S 0 -  
lut ion of short-cooled fuel elements had j u s t  been conpleted 
two daya earlter, Urine samples were collected from the men 
involved i n  the inci&ratJ and inmediately sent to the laboratory 
for analysis, Gamma spectra. obtained on the urine samples 
indicated that strontium-91, yttrium-933, and barium-139 were 
the predominant isotopes present. 
air  samplers showed the same isotopes. 
active iodine w a s  found, 
strontium, and yttrium were made and the ident i ty  of the 
isotopes i n  the urine samples was confirmedby 0915. 
half-life of th2se isotopes and the f ac t  t h a t  they are daughters 
of shorter-lived rare-gas isotopes would lead one t o  believe 
that the air-born ac t iv i ty  was the resu l t  of a criticality 
incident rather than a s p i l l  of four t o  five-day old f i ss ion  
products stored in the Chemical Processing Plant. 
just c i ted  was the first reported which indicated that a 
c r i t i c a l i t y  inciden3 had occurred and subsequent checking a t  
the Chemical Processiq Plam varfffed that such was the case. 
No sodium 24 was detected ir. b l w d  samples, urine samples, or 
total-body gauuua spectrs of the men involved i n  the incident 
indicating that no appreciable neutron dose was received by the 
personnel. 
excretion data with the lung a E  the c r i t i c a l  organ for the 
barim-139 and strontium-91 isotopes. 
dose received by the man wtth highest exposure was 1.8 rads t o  
the lungs. 
incident was less. 

A release of air-bornradioactive iodine 

F i l t e r  paper from hi-volume 
No indication of radio- 

Chemical separations for barium 

The short 

The evidence 

M a x i m  internal dose estimates were made from urine 

The maximum estimated 

The internal  &se for t be  others involved i n  the 

2. SL-1 Ion Fkhari@;~: PrcMeE 

During the shake-bw- operatios of %he SL-1, a stationary low- 
power Army reactor, d i f f f c d t y  was encountered w i t h  the oper- 
ation of the ion exchange oolumgs i n  the reactor cooling water 
system. 
were being pbtlgged. 
i n  determining the X ~ E O I B  for iori-exchange column failure and 
for  f i l ter  p l w n g  i n  the reaetor water sptem. Analysis of 
ion exchange res in  samples t a k e 2  from the column shoved con- 
siderable o i l  on the resio. 

Also, in-Ltce f i l t e r s  i n  the cooling water system 
The Amiyais Branch was asked to  assist 
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The material plugging the f i l t e r s  was shown t o  be extremely finely- 
divided ion-exchange resin.  
going through the columns w a s  causing a t t r i t i o n  of the res in  and 
also improper operation of the res in  itself. 
water w a s  traced to over-lubrication of the well-pump supplflng 
make-yp water t o  the reactor. 
both problems disappeared, 

!The presence of o i l  i n  the water 

The o i l  i n  the 

When this s i tuat ion was corrected 

3. Xenon-Krypton Leakage a t  CPP 

The S i t e  Survey Branch requested the assistance of the Analysis 
Branch i n  devising a method for  checking for  gas leaks a t  the 
Idaho Chemical Processing Plant during Rala operations. Radio- 
active xenon and kq-pton were believed t o  be leaking from the 
processing system. In cooperatior w i t h  the S i te  Survey Branch, 
carbon traps chi l led with l iqu id  nitrogen were designed for  
s w u n g  the air during operations and are shown i n  Chapter 8. 
The collected gases i n  the carbon traps were brought to the 
laboratory fo r  analysis. 
identified by @;annna spectra. 
pin-pointed by this xwthod and steps were initiated t o  repair  
them. 

Xenon-133, 135 and -ton-85 were 
The location of the leaks were 

4. Activity Induced in  Gravel Shielding a t  SL-1 

A f t e r  severa lmnthe  operation of %he SL-1 f ac i l i t y ,  a sample 
of the gravel used fo r  biologics3 shielding w a s  submitted by 
the operating contractor for  ident i f icat ion of radioactive 
isotopes produced 'Dy neutron activation. Gamma spectra i n  

,conjunction with chemical separations were used t o  identify 
the following isotopes: 
scandium4.6, sodium-24, chromium-51, protoactinium-233, zinc-65 
and iron-59. 
ident i f ied 

cesium-137 and 134, manganese-54 and 56, 

Other isotapes with negligible ac t iv i ty  were not 

5. o m  Coolant Analysis 

After a failure of the cladding on a fue l  element had occurrea 
i n  the Organic Moderated Reactor Ebqerinent, analysis of the 
organic coolant showed that so= of the uranium f u e l  was 
scattered throughout the coolant. When the refueled reactor 
was started up following clean-qp, the operating contractor 
requested assistance i n  determining whether f iss ion products 
found i n  the coolant were originating from the uranium l e f t  in 
the coolant from the previous rqpture o r  whether they indicated 
another fuel cladding failure, 
iodine ac t iv i ty  on daily sample of coclant with the 256-~hanne~ 
gatmm spectrometer over a period of several weeks, the f iss ion 
product ac t iv i ty  was shown t o  originate frm traces of fuel in 
the coolant. The fu?1 cladding was in tac t ,  The coolant 
ac t iv i ty  was folLowed at  greater intervals throughout the year 
to  verify that no cladding failure had occurred- 

By folluwing the radioactive 

I l 8 b 1 5 1  
63 



6. Activity in ICPP #1 and USGS Wells 

ac t iv i ty  above background levels  has been detected i n  the 
ground water supply. 
NRTS picked ug a c t i v i t y  Fn the Idaho Chemical Processing Plant 
well #1 a t  lom6 uc/ml levels  ear ly  i n  the suprmer of 1959. 
Chemical analyses and gamma spectra showed that the radioactive 
material was ruthenium-rhodium 106. Shortly a f t e r  finding this 
material i n  the water from the ICPP well, samples from USGS 
wells used fo r  studying Merground water flow In the I C P P  
area shoved the same ac t iv i ty  levels of the same isotope. The 
water from this area has been followed closely and has shown a 
gradual. decrease i n  radioactivity.  

For the f i r s t  time since operations began on the NRm, radio- -w i 
Routine monitoring of a l l  wells on the < 

$ 

7. Fission Counters 

A t  the request of Argonne National Laboratory, plutonium-239 
and uranium-234, 235 and 238 were electroplated on platinum and 
stainless  s t e e l  discs for  use in f i ss ion  counterso The depleted 
electroplating solutions were analyzed for  res idwl plutonium-239 
or  uranium isotapes to establieh the percentage depxdtion which 
i n  all cases was be t t e r  than 98$. Alpha energy spectra were 
obtained on several of the plates ,  and the uniformity of the 
plated saraples was established by alpha-counting several areas 
of the plated surface through RU absorber containing a small 
hole. 
electroplating techniques and methods. 

Argonne National Laboratory personnel were instructed i n  

8. Referee BeryUm Analyses 

Referee beryllium analyses were made on 10 air-dust ssmples at  
the request of Reynolds Elec t r ica l  and Engineering Company, Inc., 
Las Vegas, Nevada t o  a s s i s t  t h e m  i n  evaluating the i r  technique 
and methods of beryllium analysis. 

9. Alpha Energy Spectra 

A t  the request of the AEC Division of Biology and Medicine, 
Washington, D. C a ,  alpha. energy spectra were. obtained on 
uranium and thorium fract ions separated from a synthetic 
sample furnished by the Washington office.  
238, and thorim-230 were ident i f ied  by alpha energy and 
thorfum-234 by gama energy. 

Uranium-234, 235 , 

10. Strontium-90 fa Bgne 

Strontium-90 was d e t e d n e d  in approximately 30 big-horn sheep 
joints  submitted by the Las Vega5 Branch, Nevada Operations 
Division, Atomic Energy Commissior~.,. 
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11. Atomic Museum Display 

A display showing the capabili ty of the Analysis Branch and the 
par t  it plays i n  control and evaluation of hazards a t  the NRTS 
and surrounding e n v i r o m n t  was desieped and assenibled f o r  the 
atomic energy museum s e t  up during the summer months i n  Idaho 
Falls  t o  allow the public t o  view some of the ac t iv i t i e s  i n  
the atomic energy f i e ld .  A view of the display i s  shown i n  
Fig. X X X I I .  

Fig. XXXII. 
Analytical Techniques 

Display of Environmental Saxples and 

12. Training 

During the year several short-term training programs f o r  off-  
si te personnel were completed by the Analysis Branch. Eight AEZ 
Radiological Fellowship students from Vanderbilt University were 
given on-the-job taining in analyt ical  and counting-room tech- 
niques. 
ation of counting instruments and multichannel analyzers i n  
conjunction wi th  gamm and alpha detectors. 

Primsry emphasis was placed on understanding and oper- 

Three chemists from Atomics International a t  Canoga Park, 
California spent a t o t a l  of two weeks i n  the Analysis Branch 
learning methods of decomposition and radio-chemical analysis 
of the organic coolant used i n  the OMRE reactor. 
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A weeke instruction i n  the use of the 256-chmnel analyzer y ~ s  

given to an employee of the U. S. Public-Health Service fram 
U s  Vegas ,  N e v a d a .  

D ROUT IN EM^ 

A s t a t i s t i c a l  suwnary of the routine analyses completed during the 
par is given in Table 10. !Phe analyses shown represent only those 
of a recurring nature on the routine health and safety program. I n  
addition t o  the 24,890 analyses listed i n  Table 10, 795 --energy 
analyses of record were obtained with a 256-channel analyzer during 
the year. 
energy scans were made of which no records were kept as the data wa8 
read direct ly  f'rom the oscilloscope and used in conjunction v i t h  
chemical separations fo r  ident i f icat ion of isotopes. O v e r  1% alpha- 
energy spectra were obtained using a Frisch grid chamber in conjunction 
wi th  the 256-channel analyzer. 
important r o l l  i n  the solution of the problems encountered i n  the 
Inspection Division's mill program. Many other types of problems 
not susceptible t o  s t a t i s t i c a l  presentation have been completed. 

In  addition t o  the analyses of record, ntrmerous &emma- 

Alpha-energy spectra played an 
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Urine 

Gross Beta 
Gross Ganma 
U r a n i u m  (Hat) 
U r a n i u m -  233 
Plutonium- 239 
Radiur~226 
Thorium- 230 
Americium 
S trontium-91 
Strontium-90 

Beryllium 
Lead 
Cadmium 
Mercury 

Barium-139 

Total.. . 

8?5U 
2,433 

32 
17 
18 

3 
7 
2 

32 
3 
32 
41 
79 
3 
4 

11,252 

Gross Gamma Counting 

Water 

Fluorescein 
sodium 
Gross Alpha 
Gross Beta 
Gross Gamma 
Strontium90 
Cesium-134, 137 
Sulphate 
Plut  onium-239 
Cerium-141 , 144 
Rut henim-106 
Beryllium 
PH 
Nitrate 
Ammonia 

Total..  . 

Miscellaneous 

Animal Par t s  
Thyroids 
Other 

Blood 
Smears 

Total.. . 

Carbon Cartridges 1,057 
F i l t e r s  and Fallout p la tes  331 
Milk 251 
Vegetation 729 
Soi l  359 

824 
83 
22 

126 
3,782 

Inspection Division Mill Samples 

U r a n i u m  (Nat) on air dusts 4,493 
U r a n i u m  on Carbon 1 
Thorium-230 i n  Water 197 
Radium-226 i n  water 
U r a n i u m  i n  water 

Total . .  . 
Grand Total. . 24,890 

t t 8 b f b l  

Beryllium on air  dusts 

Plutonium on air dusts 

Lead on air dusts 

Strontium-90 on smears 
Strontium-90 on s o i l  
Strorztium-9 i n  hone 
Str-ontiua-90 in organic 

Iron i n  terphenyl 
W g m e s e  in Terphenyl 
Plutonium-239 i n  s o i l  
Plutonium in vegetation 
Protein-Bound Iodine 
Smears, Gross Alpha 

Vegetation, Gross Bete 
Vegetation, U r a n i u m  

and smears 

and smesrs 

and smears 

liquids 

smears, Gross Beta 

Total. e 

67 

213 
797 
831 

1,657 
565 
57 
9 
3 
5 
1 
2 
1 
4 
7 

d 

75 

21 

16 
4 

54 
200 

1 
2 
2 
11 
2 
4 

28 
133 
80 + 



1. 

2. 

3 .  

4, 

5.  

Since a large p a r t  of the workload of the branch is  i n  the 
nature of services to contractors a t  the NRTS and to other 
branches within the Division of Health and Safety, the 
variety and scope of future ac t iv i t i e s  w i l l  be determined 
largely by the nature and extent of reactor operations and 
f ie ld  tes t ing  programs i n  the coming year. It is expected 
that routine urinalysis service to contractors w i l l  continue 
t o  increase as w i l l  analytical  services i n  swport  of the 
Ecology and Site  Survey program because 
and complexity of operating reactors. 

Nuclear Accident Dosimetry (NAD) systems have been placed i n  
operating f a c i l i t i e s  throughout the site. 
w i l l  be calibrated fo r  neutron and gamma response during the 
coming year. 
f o i l s  i n  the boron 10 sh ie ld  w i l l .  be exposed t o  known neutron 
fluxes and then counted using the 256-channel analyzer and 
sodium-iodide detector to determine counting rates of f i ss ion 
product gammas with energies above 1.2 MeV. as a function of 
time after exposure. Once the detector system has been ca l i -  
brated, gama ac t iv i ty  induced by f i ss ion  i n  the f o i l s  during 
exposure may be counted under the samz conditions to obtain the 
neutron f lux  which produced fission. Detectors fo r  determining 
the phosphorus 32 ac t iv i ty  induced i n  the s u l f u r  p e l l e t  and 
the ac t iv i ty  induced i n  the gold and cadmium-covered gold f o i l s  
by neutron activation w i l l  be calibrated i n  a similar manner. 
The gamma detectors w i l l  be exposed to knm gamma fields and 
calibration curves established fo r  the spectrophotometers used 
t o  read them. 
S u l f u r  and gold f o i l s  ih the personnel film badges will be ca l i -  
brated under similar conditions using the same detector systems. 

increased numbers 

The NAD systems 

The plutonium-239, neptuniu~rk-237, and uranium-238 

In conjunction with calibration of the NAD system, 

Methods fo r  the determination of carbon-14 and tritium using 
l iquid sc in t i l l a t i on  counting techniques w i l l  be established. 
Instrumentation is  on hand for  this purpose. Carbon 14 is  of 
i n t e re s t  t o  the Health and Safety Division because of the present 
operation of the OMRE on the s i t e  and the probable future oper- 
ation of other reactors using organic moderators. 
analyses w i l l  be of major i n t e re s t  when underground water t racing 
employing t r i t i a t e d  water i s  undertaken. 

T r i t i u m  

As an a i d  i n  establishing presence or absence of long-lived 
ac t iv i ty  contributed by NRTS operations both on-site and off-  
s i t e ,  an attempt will be made t o  es tabl ish rapid mthods of 
determining low-bevel strontium-90 ac t iv i ty  i n  soi l  and m i l k .  
Present procedures are  long, tedious, and subject t o  error .  

Nl development of the thorium-230 and radi~m-226 procedures 
w i l l  be pursued during the coming year w i t h  a v i e w  t o  publi- 
cation of the completed work i n  the open l i t e ra ture .  Appli- 
cation of the methcds t o  large sample volumes w i l l  be thoroughly 
cheeked out t o  enable determination of low-level ac t iv i t i e s  i n  
mill effluent; and surface waters. 
samples will be established. 

Application to air-dust 
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6. Fluorometric Methods of Analysis 

During the development of a fluorometric method of anlysis for  
beryllium using morin, it w a s  found that thorium, zirconium, 
yttrium, scandium and lanthanum produced fluorescence almost 
ident ical  to that produced Kith beryllium. Although none of 
the reactions are as sensit ive as tha t  with beryllium, a l l  are 
eas i ly  competitive with exis t ing chemical procedures fo r  the 
corresponding element. 
method fo r  beryllium has been completed so successfully that 
the sank? system w i l l  be examined with the other elements. 
Thorium and y t t r iumpar t icu lar ly  appear t o  give very sensitive 
reactions. For example, rare earths appeared t o  give posi t ive 
fluorescence i n  the beryllium procedure u n t i l  the fluorescence 
was traced t o  the presence of thorium impurity in the rare 
earths. 
f ac t  that only l m g .  of rare  ear th  w a s  taken and ra re  ear th  
oxide of puri ty  greater than 99.9 per  cent was eqployed. 

The development of the fluorometric 

An appreciable fluorescence w a s  obtained despite the 

F 

7. Calibration and U s e  of Total-Body Counter 

Addition of the total-body counter t o  the l i ne  of instru-  
E n t a t i o n  available i n  the Branch i n  an operational status has 
been delayed considerably beyond the expectations of last 
years report. 
fo r  several months because of design and fabrication problems. 
Later, the en t i re  sh ie ld  was found t o  be magnetized, possibly 
from having stood i n  the same posit ion i n  the earths magnetic 
f i e l d  for  too long a time. Most of the problems seem t o  have 
been overcome and cal ibrat ion i s  expected t o  be completed and 
the instrument placed i n  use during the coming year. 

The scanning gear and crys ta l  mount were delayed 

TAIXS AND PUBLICATIONS 

"he following talks or papers were presented by Claude W. S i l l ,  Chief, 
Analysis Branch: 

1. 

2. 

3. 

II@BovEM&NTs IbT THE FLUOROMElRIC W T I O N  OF SUBMICROGRAM 
Q- OF BWYLLNM by C. W. S i l l ,  C .  P. W i l l i s ,  and 
J. K. Flygare, Jr. was presented a t  the F i f th  Annul Meeting 
on Bio Assay and Analytical Chemistry held a t  Gatlinburg, 
Tennessee, October 2, 1959. 

FumaAMwTAIs TO BE CONSIDEXBD IN DEVEIOPMEN'Z OF FWOROMEPiIC 
METHOIlS OF ANALYSIS, a t a l k  presented before the Southeast 
Idaho Section of the  h r i c a n  Chemical Society i n  September, 
1959 

DIFpERMINAfpON OF RADIUM 226 and THORNM 230 I N  KILL 
by E. R .  Ebersole, A. Harbertson, J. K. Flygare, Jr*, and 
C W. S i l l  was presented a t  a conference attended by repre- 
senta+,ives of the U. S. Atomic Energy Commission, the U. S. 
Public Health Service and other interested par t ies  a t  the 
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Robert A. Taft S a n i t a r y  Engineering Center, Cincinnsti, Ohio 
i n  December, 1959. A preliminary paper has been prepared 
and distributed t o  i n k r e s t e d  par t ies  describing problems 
encountered i n  the determtnation of radium-226 i n  m i l l  

. effluents and a method for  t he i r  elimination. 

J. Kenneth Flygare, Jr. presented a paper on A MEXIHOD FOR THE 
COLLECTION AND IDENTIFICATION OF XENON AT?D KRrpToN by 
J. K. Flygare, Jr., 0 .  Wehnwul, A. Harbertson, and C.  W. Sill 
a t  the Sixth Annual AM: Air Cleaning Seminar held In Idaho 
F a l l s ,  Idaho, July 7 and 8, 1959. 

The following papers have been published or are  in press: 

1. FLUOROME!CRIC DETEEUCLNATION OF SUBMICROGRAM QUANTITIES OF 

CHEXWCRY 31, 598 (1959) 
by C .  W. S i l l  and C. P. Willis, ANALYTICAL 

2. IDOINE MONITORING AT THE NATIONAL REACTOR STATION by 
C. W. S i l l  and J. K. Flygare, Jr., JOURNAL OF HEALTH 
PBXSICS, Vol. 2 #3, February 1960. 
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c. Operating and Construction Contractors a t  the mR”S 

(1) Phi l l ips  Petroleum company 
(2) Westinghouse Electr ic  Corporation 
3)  General Electr ic  Company t 4) Argonne National Laboratory 

( 5 )  Atomics International 
(6) Fluor Corporation 
(7) Combustion Engineers 
(8) Pittsbur& Testing Laboratories 
( 9 )  Aero-Jet General Corporation 

2 .  Equipment Accountability 

The Maintenance Section is responsible f o r  the accountability 
of all electronic and laboratory equipment used by the Health 
and Safety Division. The equipment inventory recorded a t  the 
close of the year included a t o t a l  of 1579 items, or  an increase 
of 257 during the year, lk being of a portable c lass i f ica t ion  
and 115 representing laboratory or fixed monitoring, analysis 
and tes t ing  equipment. 
equipment inventory i s  approximately $690,000 of which 2/3 is 
portable instrumentation. It should be noted that s o w  items 
consist  of a single instrument or component w h i l e  others 
comprise conplete and complex instrumentation systems of one or 
more major components. 
two major machine shop items were purchased to  replace worn- 
out equipment. 

The dollar value of the recorded 

To f a c i l i t a t e  repair  and developmnt, 

The increasing number of instruments i n  use together with 
additional users, demanded that be t te r  mthods be found t o  
properly record location, maintenance and calibration data fo r  
each item of equipment. To met th i s  demand, punched cards are  
being u t i l i zed  so as t o  f a c i l i t a t e  faster and more accurate means 
fo r  determining i r z s t m n t  locations and time/cost data a s  well 
as complete his tory of the instrument movemnt. 

MaJor fixed and laboratory instrumentation systems i n  service 
and/or being maintained are l is ted i n  Table 11. 
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Table XI.. Major Instnrmentation Systems 

Scin t i l l a t ion  counting systems 
Proportional alpha counters 
Automatic Sample counting systems 
Densitoneters 
X-ray systems 
Spectrophotometers 
Single channel analyzers 
M u l t i  -channel analyzers 
Automatic f i lm reading system 
4 p i  counting system 
Frish Grid chamber 
Low background beta counter 
Rabbit thyroid counter 
U r a n i u m  analysis system 
Total body counter 

9 
6 
4 
4 
3 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 

Number of portable instrumentation broken down into major types 
i n  Table 12. 

Table 12. Portable Instrument Inventory 

Gieger Counters 
Cutie Pies 
J U ~ Q S  
A i r  Sampler, hi-vol. 
A i r  Sampler, lo-vol. 
Radectors 
Miscellaneous 
Alpha Counters 
Dosimeter Chargers 
Recorders 
Neutron Cox-ter, slm 
Neutron Counter, f a s t  
Total.. 

During the year,  some new types of instruments were purchased for  
use by the coctractors i n  an e f f o r t  t o  provide more re l iab le  
and accurate egrripment. Portable gas proportional. alpha counters 
were procured and an order was placed fo r  new type alpha 
sc in t i l l a t i on  counters t o  be used by emrgency monitoring teams 
and plant  personnel. 
monitoring problem, specifications were developed by the Branch 
and a contract l e t  for  an i q r o v e d t y p e  aF3 counter. This un i t  
provides fo r  increase3 s t a b i l i t y  and r e l i a b i l i t y  and u t i l i ze s  
t ransis tor ize3 plug in component construction. 

To meet the ever-increasing neutron 
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3 .  Instruments Repaired 

I n  addition to maintaining the afore e n t i o n e d  instrument 
systems, the following instruments i n  Table 13 were repaired 
and/or calibrated during the year: 

Table 13.  Portable Instrum?nt Repair Workload 

Cutie Pies  
Junos 
G i e g e r  Comters 
Radectors 
A i r  Samplers, hi-vol. 
Miscellaneous 
Fast neutron counters 
BF3, slow neutron counters 
Count rate meters 
Portable alpha counters 
Samson, alpha counter 
Scalers 
Portable sc in t i l l a to r s  
Lsb Monitors 
Recorders 

Total. 

1,056 
953 
872 
259 
227 
211 
113 
93 
90 
70 
64 
55 
37 
15 
6 

Although the section has no defined responsibil i ty to service 
instruments other than our own, assistance has been given to  
construction and t es t ing  contractors as well as c i v i l  defense 
units and pr ivate  organizations carrying on t es t ing  programs 
a t  the NRTS, when called upon as the workload permits. This 
number i s  small and is  not ref lected i n  the to t a l s  previously 
l is ted.  

4. Ins t rumnt  Improvement 

In an e f f o r t  t o  resolve the increasing problem of space and 
t o  f a c i l i t a t e  servicing, a major project w a s  undertaken t o  
rack-mount v i r tua l ly  all of the counting room equipment in 
moveable cabinets, which would enclose a complete system. 

Access doors and slide mounted equipment have contributed 
g r e a t l y t o  the ease of servicing. This approach has a lso  
greatly improved the appearance of our laboratory areas. 
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Each of the w e l l  counters i n  Fig .  2QKVI i s  a complete s y s t e m  
with scaler,  shield, detector and writing desk contained i n  
one unit which can be eas i ly  ro l led  t o  another location i f  
de sired. 

Fig. XXXVI. Unitized Sc in t i l l a t ion  Well Counters fo r  
Gamma Counting 

5 .  Evaluation and Testing 

New instruments a re  procured from ti= t o  time for  testing and 
evaluation as  t o  t he i r  useabi l i ty  i n  the various programs and 
for comparison with those currently i n  use. 

Since the beginning of the a i r  monitoring program a t  the NRTS, 
vane type vacuumpumps have been used. These units do not 
lend themselves t o  continuous duty without considerable mainte- 
ance and service. Tests were run on a smaller and l igh ter  
piston type sampler, with encouraging resul ts .  An excess of 
2,000 continuous hours of unattended operation i n  a hot and 
dusty area resulted i n  v i r tua l ly  no reduction i n  efficiency; 
these tests indicate a more sat isfactory type of pump and an 
order is  t o  be placed f o r  a number to  supplement the air  
monitoring program. 
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Three types of pocket alarms were procured f o r  tes t ing purposes: 

a. 
b. 
c. 

Minirad, manufactured by Jordan Electronics 
F i b ,  manufactured by Controls for  Radiation 
Sparrow, manufactured by Gelman Instrument Company 

Each of these units were found to be inadequate for  routine use 
because of their high range and low l eve l  audio warning signal 
which would be inaudable in,most plant  areas or a t  a disaster 
scene. 
Survey Branch or contractor personnel, with the same conclusion. 

The above units have been evaluated by either S i t e  

6. Calibration 

a. Cs-137 

During the past par, study has been given t o  the poss ib i l i ty  
of using Cs-137 as a source material fo r  high l eve l  gamma 
calibration i n  place of Radium. 
accomplish a two-fold purpose - that of eliminating the 
potent ia l  hazard of contamination due t o  rupture of a radium 
capsule and also make possible the use of larger gamma fields 
a t  an economical cost. 

The use of Cesium would 

b. Radium Contamination, 

With the ever present poss ib i l i t y  of a radium capsule 
developing a leak, it is necessary to routinely check each 
source fo r  possible leakage. 
check f o r  leakage i n  the past has been t o  sea l  each source 
capsule i n  an airtight container wi th  a wad of cotton. 
After a length of time the cotton is  removed and checked fo r  
alpha contaminatior;. If considerable contamination is 
found, it is  assumed that the source is leaking. In using 
this method it was found possible t o  pick up contamination 
from nearly all of our radium sources. 
improbable that a l l  of the sources were leaking, the possi- 
b i l i t y  that the source capsules were externally contaminated 
was considered. 
the manufacturer, a small amount of radium remained on the 
exter ior  of the capsule, it would i n  decaying, give off 
radon gas which would be picked up by the cotton. This 
could lead t o  erroneous decision that the capsule was leak- 
ing. With this i n  mind, it w a s  decided t o  t ry  t o  f ind  some 
method of removing the radium on the exterior of the capsule. 

- The result of this investigation is, that by means of a 
oo chemical bath remove as much as possible of the external 
a- contamination on a source capsule and then determine the 
4 maxim alpha count given by the source when placed 
J di rec t ly  on the inverted probe of an alpha detection 
J instnrment. In  subsequent checks of the source capsule it 

i s  assumedthat there i s  no serious leakage as long as the 
external alpha contamination of the source capsule doesn't 
change s ignif icant lyo 

The standard method used t o  

Since it seemed 

If, after encapsulation of the radium by 

- 
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D PROPOSH) PROJECTS FOB 1960 

1. 

2. 

3 -  

4. 

5. 

Radiation Data Collecting and L o a  S y s t e m  

Continued e f fo r t  will be spent i n  working with Motorola, Inc. 
i n  obtaining telemetering equipment and i n s t a l l  it a t  the 
monitoring stations.  
be procured or  fabricated f o r  measurement of radiation levels 
a t  the f i e l d  monitoring stations,  and connected t o  the 
telemetering equipment for  data transmission. 

Swplementary detection equipment w i l l  

The automatic fi lm reader w i l l  be redesigned or  modified t o  
read 4 f i e l d s  on each film. 
thus be obtained. 
i n to  the readout unit. 

Better energy determination w i l l  
Improved number r e l i a b i l i t y  will be bui l t  

The poss ib i l i ty  of procurement of a computer for  data handling 
indicates considerable e f fo r t  on automation of data collection 
devices for  converting data in to  a form cornpatable with a 
computer system. 
data collecting and logging s y s t e m ,  t o t a l  body and other 
isotope spectrum analysis, as well as other facets of the count- 
ing room. 

This may include the film reader, radiation 

AutomEItion of the calibration wells -and film badge calibration 
equLpment i s  being considered i n  an e f f o r t  to eliminate the 
human error  as well as u t i l i z e  the equipment during periods 
when personnel carmot be i n  attendance. 

Engineering and possible construction on a small animal counter 
for the Ecology Branch wi l l  be done. 
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Chapter 7 

Z. M. Fineman, Branch Chief 

A SCOPE 

1. The reactors and processing plants  of the NRTS release, under 
controlled conditions or  by accident, radioactive gases, 
liquids and par t iculate  t o  the air, s o i l ,  and water of the 
NRTS and i t s  environs. This results i n  l o w  l eve l  radioactive 
contamination of the biota of the NRTS and i ts  environs. This 
contamination i f  of much greater magnitude could consti tute a 
poten t ia l  health hazard t o  man who may ultimately consunk? plant  
and animal food products containing radioactive nuclides. 

High l eve l  radioactive contamination of the natural environment 
may a f f ec t  plant  and animal growth and reproduction and eventually 
result i n  shifts i n  number, species composition, and t o t a l  growth 
of plant  and animal populatLons. 
adjacent farxning and grazing azeas shares the common problem of 
noxious weed and predator a n i m a l  control. 

In addition, the NRTS like the 

To assess the current and yearly leve l  of radioactive contami- 
nation of the b io ta  of the NRTS and environs and the i r  e f fec ts  
on plant  and animal l i f e  and the poten t ia l  health hazards t o  
man, the Ecology Branch carr ies  on a three phase propam: 

a. Biological Monitoring 
b. Ecological Research 
c. Radiobiological Research 

The main obdectives of the three phases are as follows: 

(1) Biological Monitoring 

(a )  To determine the concentrations and dis t r ibut ion of 
radioactive contamim+ts i n  the so i l s ,  p lants ,  and 
-1s of the National Reactor Testing Stat ion and 
i ts  environs. 

(b) To relate any radioactive contamination i n  different  
areas and during different periods t o  the responsible 
operation or  release. 

( c )  To develop methods of estimating the probable environ- 
mental contamination from scheduled releases during - 

0 different  meteorological regimes. 
OD 
CT 
1 
J 
9 

(d) To determine the potent ia l  health hazards to man from 

( e )  To develop biological indices f o r  monitoring the 

the radioactive effluent from NRE uperations. 

environment fo r  a l l  types of radioactive contamination- 
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2 .  Ecological Studies 

a. To determine the normal trends and changes i n  p lan t  and 
animal population. 

b. To determine the ef fec ts  of radioactive contamination on 
plant and -1 populations. 

To determine the passage of radionuclides through ecological 
and agricul tural  food chains. 

To control predatory animals and noxious veeds. 

c .  

d. 

3 .  Radiobiological Studies I 
a. To determine the ugtake and release of radioactive isotopes 

by organs and tissues of animals. 

b. To determine the absorption of radioisotopes by the roots 
and leaves of plants.  

c. To determine the e f fec ts  of inte-mal radioactive contaminants 
on the growth, developmnt, and reproduction of plants  and 
animals. 

B SUMMARY OF MAJOR PROJECTS 

1. Biological Monitoring 

a. Sampling 

The tc ta l  number of f i z l d  samples collected are l is ted i n  
Table 14. 
primarily from the gross gamma ac t iv i ty  i n  sagebrush and 
s o i l  samples and the Iodine-131 ac t iv i ty  i n  jack rabbit  
thyroids. 
whether NRTS operations had resulted i n  any contamination 
of food products. B i r d s ,  game animals, and small -1s 
were collected t o  determine the general l eve l  of radioactive 
contamination i n  fauna of the NRTS. As i n  previous years 
the plants  and animals collected were also used t o  obtain 
supplementary biological information. 

Area and operational monitoring were done 

Milk and ca t t l e  bones were collected t o  determine 
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Table 14. Ecological Field Ssmples Collected and Analyzed During 1959 

Type of Sample 

Jack rabbits 
Vegetation 
Soi l  
Milk 
Predators (Coyotes 

Small Mannosls 

Antelope, deelcn 
B i r d s  

Badgers and Bobcats 

-- ___. - 

Total.. . 

Nuniber 

705 
637 
354 
237 

%amples obtained from local  hunters or  from animals  killed by vehicles. 

b. General Area Monitoring 

(1) Iodine-131: The 1-131 a c t i v i t y  i n  Jack rabbit thyroids 
was used as an index of the 1-131 contamination of NRTS 
and its environs. 
to  some extent an index of the general levels  and dis- 
t r ibut ion of concomittantly released isotopes. 
main sources of 1-131 contamination i n  the mRTs and i t s  
environs were the 16 Rala releases from CPP, 4 IET 
Operations, and operational releases from M!lR and ETR. 
I n  1959 the majority of the I- 131 came from the 16 
&la releases which were spaced evenly a t  about 3 week 
intervals  during the year. The 1-19 i n  the jack rabbit 
thyroids was used as an index of the 1-131 contamination 
i n  different  areas and p e r i o b ,  Since the general wind 
directions over the S i t e  are oriented northeasterly and 
southwesterly, most of the s a p l i n g  s ta t ions were on 
vectors i n  these two directions from CPP, IEZ, ETR and 
MTR. 
running 32 miles NE and SW of CPP. Sampling was timed 
t o  coincide primarily wtth the Rala and IXI! uperations. 
Off-site control rabbits were regularly collected a t  
TEber 20 miles SE of CPP. 

1-131 dis t r ibut ion and levels  provides 

The 

Rabbits were collected mainly on a NE-SW l i ne  

The L-131 contamination levels i n  the NRTS and environs 
varied with distance from sources and the amount of 
ac t iv i ty  released. The highest 1-131 ac t iv i ty  level,  
4-4 x lo4 uuc/g, was observed on March 4 i n  jack rabbit 
thyroids collected 3.5 miles NE of CPP. The 1-131 
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a c t i v i t y  i n  jack rabbit thyroids at  this location 
throughout the year &are compared i n  Fig. Xxxvu: t o  
the ac t iv i ty  levels a t  Taber, 20 miles t o  the SE, and 
to  the curies of 1-131 released by the 16 Rala 
operations. 
folluw the curve for  the Rala releases. 

The curves for  thyroid 1-131 a c t i v i t i e s  

3 
W 

I/ 4 I. 
1 

I 

i I  
I 1  

: %  
- b  

f - a  

Figure =I. 
1959 and 1-131 Released from CPP Stack. 

1-131 i n  Jack Rabbit Thyroids a t  2 Locations During 
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With the ins ta l la t ion  of a charcoal f i l ter  in off gas 
s y s t e m  of the CPP i n  1958, the 1-131 released to the 
environment from R a l a  operations was greatly reduced. 
After surveying the e f fec ts  of the reduced releases, 
a quarterly survey of the NRTS and environs fo r  1-131 
contamination w a s  in i t ia ted .  Fig. XXXVIII shows the 
resu l t s  of the 1959 winter quarter survey. The 1-131 
a c t i v i t y  i n  jack rabbit thyroids collected a t  the north 
end of the NRTS w a s  primarily from ZET operations. The 
data i n  Fig. XXXVIII i l l u s t r a t e s  the differences i n  
1-131 contamination with distance and direction from 
the CPP and IET stacks. 

m I I .  1959 Winter Quarter Survey of the 1-131 Activi t ies  i n  
%:,-/g *. ;. of Jack Rabbit Thyroid a t  13 Locations 
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(2)  Strontium-9: Starting i n  August  1956 Cattle-kn33 
were collected a t  about-mon 
slaughterhouses. loc<6ed in &-BtcIbb 
A portion of the rab3Es-Zollected-for I- 131 modtoring 
were a l so  used f o r  Sr-90 monitoring. I n  Table 15 ,  the 
jack rabbits that were collected on the S i t e  have been 
divided in to  three groups: 
(b)  Central NW of NRF, ( c )  North around IET. "&le 15 
contains the means for  Sr-90 act ivi ty  i n  jack rabbit 
and c a t t l e  bones collected from 1956 t o  1959 i n  
different on-site and off-s i te  areas. The Sr -w 
i n  the bones of of f - s i te  jack rabbits and Cattle 
increased from 1956 t o  1959. 
rabbits had s l igh t ly  higher S r - 9  act ivi t ies  than t h e  
off-s i te  c a t t l e  during th i s  period. During 1956, the 
sr-90 ac t iv i ty  in the  bones of jack rabbit6 from the 
South and North areas of the  S i te  were significantly 
hi.gher than the ac t iv i ty  i n  the jack rabbit bones from 
the central  area. Central area Sr-90 act ivi ty  i n  1956 
and 1957 was similar t o  off-s i te  act ivi ty  i n  1957. I n  
1958 and 1959, the ac t iv i ty  in the South portion Of the 
Site was much higher than i n  the North portion around 
IET. The 1959 ac t iv i ty  i n  the North area was higher 
than the off-s i te  area i n  1959. The higher S r - 9  
ac t iv i ty  i n  jack rabbit bones from the South portion 
Of the S i t e  i n  1958 and 1959 may be attr ibuted t o  
.- effluent from CPPJ NO eviaence ~GSWZW~I -that 

I Woad indicaTe-that the increase in S r - 9  ac t iv i ty  
i from 1956 t o  1959 i n  off-s i te  rabbit and ca t t l e  bones 

s-fiom tw 

(a) South - around Cm, 

The off-site jack 

' Could be a t t r ibu ted  to  NRTS operations. - -  
/- - _  



Table 15. Stronti&-gO Activity i n  the Bones of Jack Rabbits and 
Cattle During the Period August 1956 t o  December 1959 

Means fo r  Sr-90 ac t iv i ty  i n  the bones of indicated animals, 
from indicated locations, during indlcated periods. 

Jack Rabbits 

Areas 

South 
Y e a r  n uuc/g/ca 

1956 35 18.71 - t 1.20 

1957 108 12.92 - t 0.47 

1958 35 60.34 - t 11.82 
i959 41 40.50 - + 7.7 

- - 

Roberts 
- n  Year - uuc/g/Ca 

1956 7 10.06 - + 3.27 
1957 14 8.33 2 1.33 

1958 17, 12.81 - + 1.67 
19% 17 17.25 - + 2.18 

Central North Taber 
- n ucc/g/Ca uuc/g/Ca n uuc/g/Ca 

45 12.68 - t 0.49 20 16.66 - + 1.08 
16 11.42 - + 0.71 25 15.85 - + 1.05 43 11.79 + - o 

43 16.85 2 0.80 27 16.31 - t 0 

3 12.90 - + 2.17 30 21.0 1.4 17 17.8 - + 1 

Cattle 

Shelley Mean 
n wc/g/Ca n uuc/g/Ca 

10 10.66 + 1.94 17 10.41 - t 1.71 
- 

l2 12.16 - t 1.83 26 10.10 - + 1.74 
12.10 + 0.86 20 11.49 - t 0.73 37 - 

20 16.35 1.35 37 - 16.76 + 1.2 
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. . .  

Further analysis of the strbntium-90 ac t iv i ty  in 0n-a 
jack rabbit bones is presented i n  Table 16. 
the lack rabbits from the areas around CPp and IET hem 

In Table 

been"divided into 6 subgroups on the basis of the 
direction and distances from CPP and IET, respectively, 
Rabbit bones from the FECF grid had the highest Sr-90 
ac t iv i ty  near CPP. 
ni f icant ly  higher than CPP - South bones. 
ac t iv i ty  of the rabbit  bones collected within 4 miles 
of IET was not s i&ficant ly  higher than the ac t iv i ty  
of the bones collected along the NE perimeter of the 
Si te .  It w i l l  be noted that i n  the NE perimeter bones 
the Sr-90 activityof20.1 2 1.0 was  not s ignif icant ly  
higher than the ac t iv l ty  i n  the off -s i te  control bones 
from Taber of 17.8 1.7 uuc/g/Ca. Prom 1957 t o  1959 
the Sr-90 of Taber jack rabbit bones paral led that 
of of f - s i te  ca t t l e  bones. me sr-go i n  the.Ga%tle 
bones is presumably from world wide -fallout. 
Sr-go ac t iv i ty  of the mE perimeter rabbik-kmaes were not 
s i g d n c a n t l y  p e a t e r  than Taber bones in 1959, it may be 
coocluded t h a t  the S r - w  a c t i v i t y  levels i n  perimeter jack 
rabbits is a lso  due t o  worldwide fallouk. 

mE and SW rabbi t  bones were sig- 
The Sr -90 

Since the 

Table 16. Stronti-90 Activity i n  the Bones of Jack Rabbits in 6 Areas 
of the NRTS During 1959 

Direc-Lion from 
indicated Plant 

Plant  

CPP FECF grid (South) 

- 

NE 

sw 
South 

IET A l l  directions 

NE Perimeter 
of Site 

Distance 

0.5 mi. 

within 1.5 m i .  

wi%hin 1.5 m i .  

over 2.0 miles 

within 4 m i .  

over 5 m i .  

Number of 
Samples 

8 

6 

5 

30 

17 

13 

Mean u / g  
of Ca 

230.4 - t 66.7 

69.5 1 2 . 5  

72.2 + 14.7 

29.4 + 3.6 
- 

21.9 - + 1.6 

20.1 + - 1.0 
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(3)  Quarterly Area Survey: Pr ior  t o  the f a l l  of 1959, the 
radioactive Contamination of the NRTS and environs was 
accomplished by pooling the r e su l t s  obtained from 
monitoring individual releases and operations: 
on the experience of previous years, a quarterly 
sampling plan was adopted f o r  s o i l ,  vegetation, jack 
rabbit thyroids and bones. 
stations was established w i t h  a greater concentration 
of stations around CF'P and IET than i n  other on-site 
and of f -s i te  areas, Fig. XXXIX. Many of the of f - s i te  
stations a re  a t  the S i t e  Survey Branch Telemetering 
Stations, For the winter quarter survey, surface s o i l  
and vegetation (sagebrush) were collected a t  82 of the 
90 stations between November 12 and 28. 
gamma ac t iv i t i e s  of s o i l  and sagebrush samples from 
areas adjacent and a t  a distance from CFT and IET are 
compared i n  Table 17. 
perimeter s o i l  and sagebrush samples were lower than 
the means of the samples from the arcs around C P P  and 
IET. 
radioactive effluent from NRTS-is tieing deposited i n  
off-s i te  areas. 
e@%sizd-xhe determination of the NRTS contribution 
t o  radioactive contamination levels  i n  perimeter and 
off -site areas. 

Based 

A saxqpling array of 90 

The gross 

The means of of f - s i te  and 

The resu l t s  provide evidence that very l i t t l e  

Future quarterly surveys w i l l  

Table 17. 1959 Winter Quarter Survey of the Gross Gamma Activi t ies  of 
Vegetation (sage brush) and Surface So i l  Samples from NRTS 
and Environs 

Means for  gross gamma ac t iv i ty  of 
samples from indicated locations 

Locations 

CFT 0.5 Mile Arc 

1.0 Mile Arc 

4.0 Mile Arc 

IET 1.0 Mile Arc 

4.0 Mile Arc 

Perimeter and 
O f f  -Site 

Soi l  Ve ge ta t i  on - 
Number of Number of 
Samples c/m/g Samples 

12 70 12 

12 37 12 

10 24 

8 24 

8 22 

10 

8 

8 

16 13 16 

c/m/ft2 

250 

190 

160 

170 

180 

140 

93 
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(4) Iodine- 131 i n  mi&: ~ l a e  milk monitoring program 
was confined t o  farms i n  the Mud Lake and Monteview 
areas NE of the S i t e  boundary. 
I2 one-quart milk samples were generally made a few 
days after each Rala release and at  the completion 
of each IET o2eration. Milk from the individual farm 
cans was obtained a t  two creameries a t  Rexburg and at  
Ririe: 
year. Each of the two December collections consisted 
of samples from 24 farms. 
were collected and analyzed during the year f o r  1-131. 
F i f t y  farms were sampled during the year. 
subsample fram each quart sample was analyzed. 
detection l i m i t  for 1-131 was 9 x 10-7 uc/ml of milk. 
I-13lwas not detected i n  any of the 237 milk samples 
collected during 1959 

Collections of 

Nineteen collections were made during the 

A t o t a l  of 237 samples 

A 50 ml 
The 

c. CPP Cr i t i ca l i t y  Incident of OctDber, 1959. 

This incident was monitored by the collection of sagebrush 
samples on downwind sampling l ines  1.0, 2-0, and 4.0 SW of 
CPP and by the collection of jack rabbits 1 mile SW of CPP. 
Gamma scans were made of some sagebrush samples and the 
organs of some jack rabbits. Sr-91 and Ba-139 were detected 
in some of the sagebrush samples, 1-131, 1-19, and 1-133 
were detected i n  jack rabbit thyroids. Two peaks of gross 
gamma ac t iv i ty  were observed in the sagebrush samples that 
were collected along the 1.0 mile sampling l ine ,  which 
suggested the passage of two eff luent  clouds, 

d. Fuel Element Cutting Fac i l i t y  Grid 

The or iginal  contamination of the grid area with f i ss ion  
products from the FECF occurred on the evening of October 
29-30, 1958. The or iginal  gross gamma ac t iv i ty  level of 
s o i l  and sagebrush are reported i n  the 1958 Annual Report 
of the Health and Safety Ikivision, Chapter 6, 
7 x 7 sampllng array 13howri i n  Fig. 4 was established i n  
November 1959. 

The permanent 

The residual gross gamma ac t iv i ty  on this g r id  was followed 
by 4 collections of surface s o i l  and sagebrush sanples i n  
April, May, June, and November 1959. 
collections were made primarily t o  detemine i f  rain would 
wash the contamination fromthe sagebrush plants  and i f  
wind removed and redeposited s o i l  and plant contamination. 
Analyses of the data from the first three collections gave 
no indication of the removal of radioactive contamination 
from the sagebrush plants  by the spring rains.  Autoradio- 
graphs of leafy sagebrush stems showed a much smaller amount 
of radioactive contamination on the current year’s atems and 
leaves than on the older stems, So= data were obtained 

The three spring 
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which indicated t h a t  the gross ac t iv i ty  of the surface s o i l  
had been reduced by wind removal and by downward leaching. 
The residual gross gamma activicy i n  the surface s o i l  i n  
November 19.59 is  shown i n  Fig. XL. The pattern of residual 
radioactive contamination evident i n  Fig. XL i s  similar to  
that obtained by the S i t e  Survey Branch by measuring radiation 
levels wi th  GM counters. 
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e.  Fission Product Field Release Test - I: 
T h i s  test  was accomplished on D O  Grid #3 during the summer 
of  1958. 
test have been reported i n  the Health and Safety Division 
1958 Annual Report, ID0 #.2012. 
gamma ac t iv i ty  i n  the surface soil along the first 4 sampling 
arcs  was determined from two sets of sanples, which were 
collected on June 25 and July 2. 
10 soil samples. 
i n  October 1958 was s t i l l  apparent, but s l igh t ly  a l tered by the 
decay of the isotopes with shorter half-l ives.  
showed that most of the residual gross gamma ac t iv i ty  was 
from Cs-137 and Ce-144. 

The results of the biological monitoring during the 

In 1959, the residual gross 

Gamma scans were made of 
The residual contamination pattern obtained 

Gamrna scans 

f .  Em Releases 

A number of releases f romthe ETR were given special monitoring 
by the collection of jack rabbit thyroids and sagebrush samples 
before and after the expected release. 
of 1-131 and 1-133 occurred at 1600 hours. 
gamma a c t i v i t i e s  of the sagebrush samples collected on sampling 
l i nes  established 0.5, 1.0, 2.5, and 5.5 miles downwind (NE) 
from the ETR stack, the deposition pat tern shown i n  Fig. XLI. 
w a s  drawn. 

On June 14, a release 
From the gross 

Fig .  X T J .  Gross Ganrma Activit ies (c/m/g) on Sagebrush From the 
ETR Release of 6/14/59 
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The 1-131 and 1-133 ac t iv i t i e s  i n  samples from the 0.5, 
1.0, and 2.5 mile arcs were determined by ganxtx% spectrometry. 
The 1-131 ac t iv i ty  of a sample from the 0.5 mile arc  was 
8.5 x 10-5 uc/g of sagebrush. 
French (1958), the  1-131 on the vegetation I n  the jack rabbit  
d i e t  (100 g/day) was estimated t o  be 33 x uc on June 15. 
This agreement by a factor of 3 between actual  measurements 
of 1-131 on sagebrush and the estimated amount from the 1-131 
a c t i v i t y  i n  jack rabbit  thyroids suggests that the d i e t  of 
jack rabbi ts  may consist of other vegetation besides sage- 
brush. The observed and estimated amounts of 1-131 deposited 
on the sagebrush 0.5 mile downwind from ETR were i n  agreement 
w i t h  amounts calculated from the stack release data and the 
prevail ing neteorologlcal conditions. 

Util izing the method of 

2. Ecological Studies 

a. Plant studies i n  contaainated areas 

IET and SPERT I areas: 
I n  1955, 2 ser ies  of 5 quadrats, ( 5  x 5 meters) each, 
were established NE of IET and SPERT I, i n  areas most 
l i ke ly  t o  become contaminated from eff luent  releases. 
Two control quadrats were established i n  the SW corner 
of the S i t e .  
and 1959 fo r  coverage, density, frequency, and species 
composition. Analyses of the four-years' data revealed 
no s ignif icant  differences between the IET, SPERT I, and 
control quadrats for  any of the growth measurements. 

A l l  quadrats were re-examined i n  1956, 1957, 

(2) TREAT area: 
I n  anticipation of the start of operations a t  TREAT i n  
the f a l l  OP 1959, a l ine  transect of 29 - 50 foot l ine  
intercept  p lo ts  was established NE of TREAT. 
were la id  out a t  right angles t o  the transect and were 
50 f e e t  apart. Coverage, density, and frequency 
measurements were made. 

The p lo ts  

b .  Animal Studies 

(1) Small mammal populations: The seasonal f luctuation i n  
small manma1 populations i n  three areas receiving 
different  levels of radioactive contamination were 
measured by trap-mark-recapture method on 3 grids each 
containir-g 225 traps,  10 meters apart  i n  a 15 x 15 
array. 
June, July, Aiugus t .  An exclusion fence prevented large 
animals from molesting the t raps .  
of small mmmals i n  the three areas during June, July, 
and August are presented i n  Table 18. 
the apparent chm-ges i n  population composition were no5 
readi ly  assessable. Further study on these grids i s  
needed t o  determine environmental differences other than 
radiation. 

Each array was sampled fo r  a 3 day period i n  

The estimated numbers 

Factors affecting 



Table 18. Estimated Numbers* of 8mall w s  i n  Three Areas i n  1959 
Which had Been Subjected t o  Different Levels of Radioactive 
Contamination. 

MTR - I D 0  GRID #s 

Chipmunk 4 a 9 8 7 4  

ICangaroo Rat 0 1 1 12 7 18 

June July Aug. - June July Aug, - Animals 

Whitefoot Mouse 9 8 8 3 io 18 

Grasshopper Mouse 1 0 2 2 0 6  

Pocket Mouse 20 11 12 20 17 17 

CPP 

- June July Aug.  

- 

7 3 2  8 

7 27 29 

0 0 1 

0 0 1 

21 21 28 

%stimated by Lincoln Index 

( 2 )  Jack Rabbit Biology 

(a)  Anatomical character is t ics  of the jack rabbit, Lepus 
californicus: 
jack rabbi t  biological mnitor ing program, over 2,000 
rabbits have been collected. 
measuremnts of the weights of the body, thyroid and 
adrenal glands. A d r e n a l  weights were included t o  
determine i f  environmental. s t resses ,  including radi- 
ation, had any measurable effect  on adrenal gland 
weight. 
on these data t o  determine i f  there were any differ-  
ences between sexes and between years for body weight, 
thyroid weight, and adrenal weight. 
ences in body weight and gland weights were also 
analyzed. 
conclusions can be made and a report published. 

Since the inception i n  1956 of the 

Biological data included 

Preliminary s t a t i s t i c a l  analyses were made 

Seasonal differ- 

Further data analyses are needed before 

(b)  Utter size,  1956-1959: During the period, February t o  
June i n  the years 1956 t o  1959, the female jack rabbits 
taken fo r  biological monitoring were checked for  l i t t e r  
s ize  by counting the foe t i .  
over the 4 years was 3.5 pung per female. 
month was May with an average of 5 young. 
of yearly litter sizes shated 1957 t o  be s l i gh t ly  
greater than average, while 1959 was l e s s  than average. 

The average litter size 
The high 

Coqparison 
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(c )  Food chain st-: (1-131): A conprehensive collec- 
h i n - - o f  axbnds in an area contaminated with 1-13 was 
made i n  the spring of 1959. 
i n  the thyroids of three species of animI.6 collected 
3.5 miles I9B of CPP were as follows : 

Conparison of 1-131 ac t iv l ty  

1-131 i n  .muc/g of thyroid tissue 

Range Species Number E 

Jack Rabbit 11 
Chipmunk 21 
Kangaroo R a t  11 

8.2 2.6 - 10.2 
0.0 - 20.0 6.5 

3.8 0.0 - 9.5 

1-131 ac t iv i ty  was not detected i n  other small mamals 
and avifauna. 

By using the 1-131 ac t iv i ty  i n  jack rabbAtthyroids as 
a base line, several species of large manmvhs endemic 
t o  the Snake R i v e r  Plain were evaluated for  1-131 
ac t iv i ty .  I n  camparable periods and areas, the  1-131 
ac t iv i ty  of antelape, elk, and deer thyroids were 
greater than that of the jack rabbit .  
exceeded jack rabbits by a factor of two. 
deer thyroid 1-131 ac t iv l t i e s  exceeded s l igh t ly  that 
of antelope. 

general, lower than the ac t iv l t i e s  from either jack 
rabbit or antelope thyroide. - --- ----- -- 

- 

Antelope 
E l k  and 

The 1-131 ac t iv i t i e s  in the thyroids of .. ,carnivores collected throughout the S i t e  were, i n  

(d) Pest  Control 

(1) Predatory animal control: Prior t o  1959, the 
predatory animal control work had been carried 
out by the loca l  Government trappers of the 
U. S. Fish and Wildlife Service and consisted 
of placing 35 poison-baits during the fa l l  and 
cleaning the remains up the following spring. 
a few aerial flights w e r e  carried out fo r  denning 
and shooting of coyotes. 
1959, a student trapper was supplied by the  Fish and 
Wildlife Service, t o  place poison-cyanide guns 
(coyote-getters ) and spring-steel t raps  within the 
confines of the NRTS. 
for ty  coyotes were removed, eighteen by traps and 
22 by coyote-getters. 
was made with the Fish and Wildlife Service for  the 
control of coyotes and other predators injurious t o  
livestock. Mr. W i l l i a m  Stewart was assigned t o  t h i s  

Also 

Comencing i n  the spring of 

During this s i x  weeks period, 

I n  October 1959, an agreement 
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task and as of December 31, 1959, had placed in 
operation 40 poison-bait (#l&) stat ions and 
425 coyote-getters and had recovered 68 coyotes 
kil led by the getters.  
location of the coyote-getters and poison ba i t .  

Fig. XLII shows the 

During 1959, the Ecology Branch recovered 10 
coyotes that had been k i l l ed  by Security and 
.automobiles. 

(2) Halogeton control: Halogeton was first discovered 
i n  the late 1 9 b t s  a t  the junctions of Eighvays 20 
and 26 and ~ i g t r w a y s  22 and 28. 
measures were attempted by U. S. Bureau of Land 
Mangement usirig 2-4-D spray in  the infected areas. 

 he first control 

In 1957 the Ecology Branch in i t i a t ed  a Halogeton 
control program. 
during the spring of 1957 to  determine the spread 
and degree of concentration. 
seeding' of crested wheatgrass was carried out in 
various denuded areas. 
the spring and 160 acres i n  the fa l l  using a 
standard grain dril l . .  

A survey of the NRTS was conducted 

Some experimental 

Thirty acres were seeded i n  

Contracts fo r  clean plowing and reseeding t o  crested 
wheatgrsss were l e t  i n  the summer of 1957 on the 
areas having the highest infestation of halogeton. 
'Ifhe first contract of 2,420 acres was completed i n  
the f a l l  of 1958. 
acres was l e t  i n  the summr of 1958 and completed 
in the f a l l  of 1959. The thi rd contract of 1,376 
acres was le t  in the 6-r of 1959 and completed 
the same fall. 

The second contract of 2,608 
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COYOTES REMOVED- 1959 

I O  BY A.E.C. (ACCIDENT 8 SHOOTING1 a I 2 3  4 s  

IOB DY U.S.F. e W.S. ( i e  my T R A P S  - - 
90 B Y  C Y A N I D E  G U N S )  

SCALE I N  M I L E S  

Fig. XLII. Predatory Animal Control on National Reactor Testing Station 
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In the fall of 1959 the Ecology Bramh purchased a 
heavy duty Rangeland Drill. This was used t o  seed 
sone 1,100 acres of wpl0wed lands, mainly roadsides, 
cleared areas and those having low vegetative cover 
and otherwise subjected t o  invasion of Halogeton, 
(Fig. XLIII). During the ear ly  summer of 1958 and 
1959, a roadside spraying program was carried out. 
A 2-4-D and water mixture was applied with hand 
sprayers to the Halogeton plants only, thereby 
a l l a r ing  the native vegetation t o  compete with sub- 
sequent re-invaeioc of Halogeton. 

The success of the control program i s  being determined 
by plant ecologicsl studfea of the sprayed, seeded, 
and control areas. 

3. Radiobiological S t U e s  

a. Animal Studies 

(1) 1-131 tqtake and effective half- l i fe :  Native animals in 
areas adjacent t o  chemical processing plants  and reactors 
l ive in intimate contact with a s l i gh t ly  contaminated 
habitat. Principle =ng the effluent isotcpes which 
have an envfronmental existence long em3agh t o  masure 
wel l  but short enough t o  fluctuate with periodic or  
incidental  releases is  1-131. 
par t icu lar ly  *nable t o  collection and study were: 
coyote$- jack ,- rabbits,  - poun13 squirrels ,  c h i p H L & - d  
&-&6 rats._ Jack rabbits had been studied pr ior  t o  1959, 
Gi are  now used as a biological indicator. 

The animals which were 
-16, 

General procedures in these studies were as follows: Col- 
lection and establis-nt in t& laboratory, determination 
of background counts of laboratory a s ,  administration 
of .a spiked p i n  or contaminate3 food, and gamma counting 
t o  follow uptake and effective half-life of the El3l.  
Counting was done with live anixnals in a well type counter 
or  a neck-band tbype counter, and by killing and removing 
the localizing organ. 
ing i n  the well counter, 

usually the thyroid gland, for count- 

Due t o  differences i n  metabolfr3m and nut r i t iona l  need, 
qptake and release ra tes  vary among the different species 
of animas . Three pung OWLS were given oral  doses of 
7.36 uc of 1-131, took ug about; 35 per- cent i n  the thyroid 
gland, and had a four day e f f e c t i w  half-life for 1-1310 
Six others were given oral dmes Oo'j'l uc of 1-131, took up 
about 45 per cent i n  the i r  thyroid, and had a two and one- 
half bsy effect ive half-life for  1-131. 
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�‘ to coyote p q s  were given or& doses of 8.2 uc 1-131. 
took q~ about 75 per cent In their thyroid tissue with an 
average effective half-life of three days. 

They 

Eighteen T m s e n d q s  Gromd Squirrels were given o ra l  doses 
of 0.4 uc 1-131. 
counter. Effective ha l f - l i fe  of 1-131 from the whole body 
counts was f ive  days. 
contained about 80 per cent of the dose. 

They were counted i n  a whole body gama 

On day one, an excised thyroid gland 

Sixty kangaroo rats were fed on ro l led  oats contaminated with 
0.1 uc/g of 1-131. 
or about 0.6 uc of 1-131 on day one. Approximately 80 per 
cent of the dose was taken rq> in the thyroid tissue, 
effective half-life of t b  I-l3lwas seven days. 

 hey a t e  an average of six sams per day 

The 

I n  April1959, eleven adult chipmunks were given o ra l  
doses of 0.27 uc 1-131. They took up about 70 per cent 
of the 1-131, i n  the thyroid gland, which had an effect ive 
ha l f - l i fe  of four and one-half days. Subsequently, two 
chipmunks were given oral  doses of 0.4 uc 1-131. 
the effective ha l f - l i fe  of 1-131 as indicated by dai ly  
whole body gamma counts was six and oae-half days. 

I n  these, 

b. Excised Root Studies 

This study was designed t o  develop a method of measuring the 
biological e f fec ts  of absorbed isotopes on root growth. The 
technique developed by Cohn snd Merz (Nature, 183: 412, 1959) 
fo r  growing excised root t ips  i n  a culture medium was used. 
Excised root t ips  of Black Valentine Bean were grown on the 
surface of s i l i c a  sand wetted with culture medium: 1.5 m l  
of culture medium containing 0.7-1.1 uc of Ce-144 or 0.8-1.3 uc 
of 1-131, was used per small  Pe t r i  disk-  When grown f o r  3 days 
i n  Ce-144, the growth of root t ips  was  10-15 per cent l e s s  than 
that of the controls. 
reduced growth about 25 per ten+,. 
growth 35-50 per cent. 
approximately .02 uc of 1-131. 

In t e s t s  of 6 days duration Ce-14-4 
0.8-1.3 ue of 1-131 reduced 

Individual root t i p s  absorbed 

c. Sagebrush S a m p l i n g  Methods 

Studies of the variation i n  the gross gama of sagebrush 
samples were contixlued. In 1959, the differences between 
the gross gamma ac t iv i ty  of samples cmsis t ing  of leafy stems 
and f l o r a l  stem were studied. Samples were collected i n  
A u g u s t ,  September, and October i n  8 continuously recontaminated 
area 0.5-1.0 NE of CPP. 
of the leafy saaples was 3-4 times greater than the ac t iv i ty  
of the f l o r a l  samples, In  Septeniber, the r a t i o  of the 
ac t iv i t i e s  was 2 : l  an9 in October the r a t i o  approached m i t y .  
The change i n  the gross gamms ac t iv i ty  of the f l o r a l  s q l e s  
was associated with the loss of moisture and maturation of 

area per unit  weight of inflorescence. 

In A u g u s t  the gross gamma ac t iv i ty  

1,” the inflorescence. This resulted i n  an increase ir surface 
.i 
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1. Biological Monitorin63 

a. The yearly NRTS contribution t o  the radioactive contamination 
of off-site areas wiU. be monitored by the quarterly collection 
of samples of vegetation, so i l s ,  and animals a t  90 stat ions 
located both on and off-s i te .  
vegetation ssmples will be made. 
attempt t o  follow radioactive contamination in agricul tural  
soils and vegetation. 

Isotapic snalyses of s o i l  and 
The monitoring program w i l l  

b. Biological Monitors 

The jack rabbit has been used as biological monitor of 1-13 
and Sr-90 contamination i n  the NwlS and i ts  environs. 
uptake and tlnnover of strontium i n  the bones of jack rabbits 
wi l l  be determined by the administering sr-85, a gamma emitter, 
to  jack rabbits i n  their native habitat .  V&L.ues fo r  per cent 
uptake and +,urnover w i l l  a l l o w  fo r  the estimates of strontium 
ac t iv i ty  on the food (vegetation) that the jack rabbit i s  eat- 
ing. Uptake and turnover studies for strontium ac t iv i ty  will 
also be undertaken with one smallmanmral, the w h i t e  footed 
muse, Peromyscus =.to determine the f e a s i b i l i t y  of using this 
genus as a biological indicator of strontium-90 contamination. 
These mice have a cosnbpolitan dis t r ibut ion throughoirt North 

The 

i America. 

c . Redistrib=rtion of Residual Contamination: 

In heavily contaminated areas, the or iginal  radioactive con- 
taninat isn of the surface of pLants and s o i l s  may be redis t r ibu 
Surface soi; ac",vit+y may be leached dma-ward t o  the root. zones 
of plants  or 'be rectist.ri3u5ed by the wind. 
taminatiori may be retained on old wood 31" ste& and be consumed 
by a n h a l s .  
nation t o  man and S s  w i 3  be evalilsted by the following 
of the changing iewls of r a e o a c t i v i t y  i n  m-d on plants  and 
a T i l ,  and i n  ariinal organs az~d t issues .  
areas, FM=F and ID0 #3> w i l l  be GtiLized far fhese stv-dies.  

Vegetation con- 

The pcten+,ial health hazarlh of PCSidUal con%-- 

Tne cor.t&mtRCi gr id  

2. Ecological Studies 

a. Anima2 Stw;&es 

Bask !I'rerds i n  Popvilatiocs a d  Specie Conpositions of 
sma;U. mammalsr 
clifferect types of vegetat im occur. 
l a t ion  densit ies and @omposiz;ian vary according to the 
vegetative habitat, estimates of animal p@?ulationa shouli 
be taken f o r  each type. 
methAa of s q l i n g  with mammal pqpulatiors. Pqpuiatioo 
studies w i l l  extend i n t o  the new k d  scquisit ion of 200 
s q w e  milzs to get basic informatior, on animals i n  that E 

Within the bowxlaries of mR'I3, macy 
Sinee animal pwu- 

T h i s  -dll be *DL?E: by established 
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(2 )  Population of large animals: Larger f ree  ranging animals 
such as the jack rabbi t  'can not be sampled economically by 
trapping methods. 
estimated by roadside counts and by line-quadrats. 
animal data will be obtained i n  conjection with other types 
of f i e l d  work. 

Populations of these animals will be 
The 

( 3 )  Food habits study: The radioact ivi ty  i n  the organs and 
tissues of animals generally comes from the radioactivity 
i n  and on the food they ingest .  
enhance the confidence given t o  the accuracy of these 
measurements by a food study on jack rabbits and white- 
footed mice, and i f  possible, a direct  correlating of the 
isotope concentrations on the food and i n  the concentrating 
animal. 

It i s  desirable to  

(4)  Jack rabbit  age studies: Studies of the u t i l i za t ion  of the 
chemical components of animal foods, i . e . ,  radioisotopes, 
show that different  rates obtain a t  different  ages of 
animals. 
logical  monitor would, i n  t h i s  respect, add to  the accuracy 
of the measurement. 
lenses and trabecular bone) w i l l  be made. 
important fo r  evaluating the strontium ac t iv i ty  i n  animals. 

Knowing the age of the animal used as a bio- 

Studies of age-indicating organs (eye 
This is  par t icular ly  

b.  Radiation Effects i n  a~ Ecosystem 

(1) Ecology of the FECF grid: Any radioactive e f fec t  on 
animals a t  levels consistent with those found i n  the 
natural  environment w i l l  be extremely obscure. Since 
the F'ECF grid area is  contaminated considerably above the 
general natural background, it presents poss ib i l i t i es  
of showing some of these e f fec ts .  The animal populations 
i n  this area w i l l  be studied systematically fo r  density, 
composition, variations,  and abberrant conditions. 
plants,  and micro-climate will also be investigated. 

Soi ls ,  

c .  Plant Studies 

(1) Vegetation coverage of the NRTS area varies i n  species 
composition and density within species. To be t te r  
evaluate s i tuat ions of biological monitoring, a three- 
type inventory of the NRTS vegetation w i l l  be made 
coincident with the animal studies to show type boundaries, 
density, and composition, This w i l l  a l so  extend to  the 
200 square miles of new area. 

3 .  Radio-Biological Studies 

a. Effects of Radioisotopes on Growth and Reproduction of Native 
Animals. 

lt8b8Ql 
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Smal.3. mnnn\nls: This series of studies w i l l  be init 
by a laboratory study on one specie of small iummal.8, 
the white-footed mouse, Peromyscus =a 

w i l l  be administered t o  a laboratory papulation of -a* .. 
mice for  several generations. 

Radioisotopes 

Jack rabbits: 
rabbits In t he i r  native habitat will be studied by a 
comparison of jack rabbit populations i n  uncontaminated 
and contaminated areas. The jack rabbits collected for  
the biological monitoring of the NRTS and Its envlrom 
w i l l  be u t i l i zed  for  the study. 
characterist ics w i l l  be evaluated t o  determine the 
differences between the two populations: 
thyroid weight, adrenal weight, and Utter size.  

The possible effects  of radiation on 3- 

Tfie following animal 

body weight, 

b. Plant Studies 

A f ract ion of the radioactive effluent and fal lout  that is  
deposited on the leaves of plants is absorbed and translocated 
t o  edible portions of the plant.  
a l so  consti tutes a potent ia l  heal th  hazard. 
by animals; leaves themselves may be the edible portion of the 
plant (via., spinach and le t tuce) .  The physical and biological 
factors  that af fec t  the retention and absorption of particulate 
and gaseous effluent by plants w i l l  be studied. 
accomplished by greenhouse and f ie ld  p lo t  studies, and by 
sampling of agr icul tural  fields. 

The fraction not absorbed 
It may be eaten 

Work w i l l  be 

The new plant  growth room was released t o  the Ecology'Branch 
on December 1, 1958. 
of f loor  space with 5 mobile benches with an area of 64 sq. ft. 
This room was especially designed for  maintenance of conditions 
favorable for the growth of experimntal plant material. 
following features are included i n  th i s  room. 

 his room has approximately 210 sq. ft. 

The 

The room temperature range i s  from 60 to  100 degrees F. and 
i s  maintained a t  predetermined temperatures by adjustable day 
and night thermostats which are automatically selected by the 
photoperiod control. 
drop below preset temperatures an alarm s y s t e m  sounds. 
photoperiod is automatically controlled and can be varied from 
24 hours t o  1 5  minute intervals.  

Should the room tenperatme exceed or 
The 

The l igh t  source consists of 20 Power Groove fluorescent l i gh t s  
and 10-100 w a t t  filament lights which produce approximately 
1,300 foot candles a t  the bench level arrd can be reduced by 
ra i s ing  the l ight bads. (Fig.  XLIVj. 



Fig. X U .  Plant Growth Roam 

D TAIKS AM) PUBLICATIONS 

Papers presented: 

1. IODINE METABOLISM IN WILD JACK RABBITS, N. R. French, presented 
at the Oklahoma Conference-Radioisotopes in Agriculture, U.S .  
Atomic Energy Commission, O a k M o m a  State University, Stillwater, 
O k l a h o m a ,  April 2-3, 1959. (TID-7578) 

2. BIOLOGICAL S?uDlXS AT THE NRTS, N. R. French, presented at the 
Annual Meeting of the Idaho Veterinary Medicine Association, 
MOSCOW, Idaho, June 20, 1959. 
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Chapter 8 

Percy G r i f f i t h s  and George We- 

A SCOPE - 
The S i t e  Survey Branch is  responsible for  the detection and evaluation 
of radiation i n  the physical environment outside areas Specifically 
assigned to  contractors a t  the NRTS. This function is  acconrpUshed 
by means of effluent controls and a waste management program. 

The Branch also establishes standards and c r i t e r i a  for  radioactive 
shipments and waste disposal, provides personnel and equipment for 
emergency radiation monitoring functions a t  the NRTS and under the 
Radiological Assistance Plan. 

SUMMARY OF MAJOR PROGRAMS 

1. Environmental Monitoring 

a. ANI! - I n i t i a l  Engine Test Fac i l i ty  ( IET)  

During the year the Branch was occupied i n  monitoring during 
power tests Nos. 14, 15, 17 and 18 a t  the Aircraft Nuclear 
Propulsion Area. Both mobile and fixed monitoring equipment 
.was ut i l ized.  No radiation at t r ibuted to  any of these t e s t s  
was  detected beyond the boundary of the NRTS. 

b. Idaho Chemical Processing Plant (ICPP) - Rala 

Sixteen R a l a  runs were made a t  the ICPP, a l l  of which were 
monitored by the Branch a t  points beyond the operational 
area. Table 19 l ists  the approximate amounts of ac t iv i ty  
released t o  the atmosphere as the resu l t  of each Rala 
operation. 

During Rala operations i n  the l a t t e r  par t  of 1958, ac t iv i ty  
was detected i n  the f ie ld  a t  a time when a l l  off-gas was 
supposed t o  have been piped t o  storage. The ac t iv i ty  could 
be detected with portable survey instruments but could not 
be collected on e i ther  f i l t e r  paper or activated carbon. 
Shortly before the ac t iv i ty  w a s  detected,. multi-curie 
quantities of radioactive xenon and krypton had been released 
into the off-gas l i ne .  
pected, apparently from a leak i n  the Rala off-gas system. 
To verify t h i s ,  a sampler capable of collecting the ine r t  
gases was developed i n  cooperation w i t h  the Analysis Branch. 

Rare-gas f i ss ion  products were sus- 

110 ~ 
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Table 19. Curies liele;sed t o  Atnosphere Due t o  riala Operations 

Beta Activity 
1-131 1-132 minus Iodine 1 
* .  * 3  

x i  Nunbers Date of Kun 

- 1l4. 6 3vA February 1-3, 1957 230. 
002 February 20-21, 1957 351.3 - 334.7 

1.3 k BlQ 80*8 - - 5 903 April 5-6, 1957 
hap 19-20, 1957 k2. 

004 00 j June 24-25, 1937 158.7 - <G===r 
008 October 21, 1 9 2  
009 January 6, 1958 35.1 - 27.1 
010 February 12, 1958 154.6 - 26.6 
011 Warch 13-14, 1958 55.6 - 12.6 , 

OU biiy 28, 1958 1u.1 935. 28.7 

Olf * 
O l 7  August 13, 1958 Op 75.3 ab'18.7 27-. 6 
018 October 1, 1958 70.6 310.6 - 62.7 
019 October 22, 1958 45.6 498.8 30.6 
020 
021 I J o v a b a 2 .  1958 f 2.6 liXLL-72.2'- 
G22 r'ebruary 4, 1959 104.8 171.8 16.2 
023 February 25, 1959 2-4.4 18.8 16.4 - . 

000 September 1 1 , 7 9 7  p 3 . J +  - 
14.8 5 

2St.7 -I 

59 201.7 - - 3 307 k t o b e r  7, 1957 

O X 2  April 16, 1958 34.9 - 9.2 
913 April 30 - Nay 1, 1958 176.6 626.3 22.4 

August 6, 1958 4 27.7 09.9 u . 9  
June 2, 1958 205.8 119. 53*9 L# I3 015 

October 22 - 23,  1958 

524 lviarch 18, 1959 40.5 60.0 8.0 ., 
025 April 8, 1759 4.7 24.8 11.0 
02 6 _ _ _  Agrll 29, 1959 -_ - 3.4 129.9 27.6 
9-27 19, 1959 2.3 u.3 21.2 

\.b Qq+* July 6 - 7, 1959 9.3 79.5 8.6 
330 July 21 - 22, 1959 6.4 183.5 6.5 
231 August 11 - 12, 1959 2.1 61.4 18." 
952 September 1 - 2, 1959 4.4 29.8 4.0 
933 September 22 - 23, 1959 5.0 37.2 4.6 
034 Uctober 13 - 14, 1959 14.0 9,953.6w 30.6 
035 November 5 - 6, 1959 12.0 112.2 9.2 
036 November 30, December 1, 1959 .4 03 2.0 

1 037 December 15 - 16, 1959 1.4 27.1 5.9 

bL23 June Id, 1959 A k 2.1 64.9 27.3 

" roybY %?I' 

* Carbon F i l te r  beds first ut i l ized 
+% Sta r t  of "two-ciay" runs 
*wt Piajor portion of t h i s  release hzs been at t r ibuted t o  the 

c r i t i c a l i t y  accident on October 16th. 

111 



I 

The saqler, shown i n  Figure XLV, contained 450 grams,of 
I 2  t o  30 mesh activated carbon. Six  sampling units were 
placed a t  s t ra tegic  locations both i n  t h e  f i e l d  and inside 
the ICPP area during several Rala runs. 
of flow of air through the sampler w a s  1 cfm. 
of radioactive xenon and krypton were collected which 
measured up t o  3 R/hr  a t  contact. 

The average ra te  
Quantit ies 

MAGNESIUM 
ERCHLORATE 

BOROSIL ICAT 
GLASS WOO 

FLOW 
CFM 

Fig. XLV. Chilled Carbon Sampler 



Fig. XLVI shms one of the sampling units. 

Fig. =VI .  Chilled Carbon Sampler 

Two samplers were placed i n  ser ies ,  as shown i n  Fig. XLVII, t o  
determine the collection efficiency which was very nearly 100 
per cent and dropped as low as 99 per cent i n  only one instance. 

Fig. XLVII. Two Samplers i n  Series for Efficiency Tests 

113 
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A complete description of this sampler is found i n  the paper, 
A METROD FOR COLLEZTION AND IDENTIFICATJCON OF RADIOAC!CIVE 
XENON AND KRYPTON which was presented at  the Sixth Air Cleaning 
Seminar, July 7-9, 1959 i n  Idaho Falls,  Idaho. 

ICF'P - Fuel Element Cutting Fac i l i ty  (FEZF) c.  

On October 30, 1958 a rugture of exhaust filtersrat the Fuel 
Element Cutting Fac i l i ty  resulted i n  the release of approxi- 
mately 100 C of long ha l f - l i fe  p a r t i c a t e  ac t iv i ty  t o  the 
south of ICPP. Periodic radiation surveys of the  affected 
area have been made by the Branch. Two of the surveys are 
shown i n  Fig. XLVIII and Fig. X L I X .  

I 

I 

GM Survey 3' 
ground. open 

above 
w*dow 

-CPP FENCE 

It FECF --- e---- 

IO- 30-58 

, 600' , 
U O l 8  

A\F .07 to I mr/hr 

,::;::;; I to5 mdhr 

S t O K )  mr/hr 

m lot016 mr/hr 

I 

I 
Fig. XLVIII. I n i t i a l  Survey Following FECF Incident 
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The follow-up survey figure shows the result of radioactive 
decay and shift of contamination due t o  winds. Approximately 
19 acres are s t i l l  contaminated t o  an extent requiring access 
res t r ic t ion.  

. h\\\----- ZL k 

GM Survry 3' abovr 
ground. open window 

12-2-59 

,600' 1 

Scale 
A\\\ -07 to t mrhr 

... ...... 1.1 to Smr/hr . . . . . . . . . . . . . . . . 

\ 
\ 

\ 

I 

I 

7 
.% 3 I 

Fig.  XLM. Follow-Up Survey of FECF Incident 
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d. Radioactive Iodine Monitoring 

Continuous air sampling for radioactive iodine was conducted 
a t  8 stations on the NRTS. 
samplers w a s  1 cf’m. 
contains 12 t o  30 mesh activated carbon. 

The average rate of flow of the 
The f i e l d  cartridge sampler shown i n  Fig. L 

FIELD CARTRIDGE 

60 MESH 
BRASS SCREEN CHARCOAL 

60 MESH 
BRASS SCREEN 

c 1 MSA 2133 FILTER 
I 

PAPER ACETATE TUBE 
TYGON HOLDER 5/8 INCH 

SCALE IN INCHES 

Fig. L. Field Cartridge 

I 
fYGON HOLDER 

The calculated in f in i ty  thyroid dose w a s  obtained by count- 
ing the ac t iv i ty  collected on the carbon and assuming a l l  
ac t iv i ty  to  be due t o  iodine-131. The s ta t ion locations 
and annual dose isopleths are shown i n  Fig. LI. 
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Fig.. LI. 1959 Inf ini ty  maid Dose from I C P P  Operations 
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e .  Weapons Test Fallout Program 

The monitoring program in connection with weapon test fa- 
out was continued during 1959. Samples were collected at  a 
s ta t ion  i n  Idaho Fal l s  and a t  Central Fac i l i t i e s  Area of tb 
NRTS. The resu l t s  are summarized i n  Table 20. 

Table 20. Weapons Test Fallout Program 

A i r  Concentrations (,1,yc/m3) 
Idaho Fal l s  CFA - NRTS 

High Law A x .  High - Lar A v g .  - 
January 16 6 11 19 6 13 

February 13 4 8 

March 13 4 8 

14 7 11 

26 9 12 

April  14 5 9 26 a 13 

N Y  16 6 i o  24 9 13 

June 16 6 11 35 5 16 
July 1 4  2 7 

August 11 2 5 

S ~ T  t embe r 8 2  5 

October 5 1  3 

20 4 12 

la  4 10 

23 8 11 

19 3 8 

Novelliber 5 1  2 24 1 8 

December 10 1 4 28 4 14 
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The average air  concentration (uuc/m31 a t  the Idaho Falls 
s ta t ion  for  the period April 1958 t o  December 1959 i s  
shown i n  Fig. LII. It should be noted that there has been 
a gradual reduction i n  fa l lou t  since the discontinuance of 
weapon tests i n  the f a l l  of 1958. 

Fig. LII .  
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f .  External Radiation Monitoring P r o p a  ,?* 

Film badges were located a t  30 stat ions throughout the mm 
as a mans of area monitoring for external radiation. 
Fig. LIII shows the average monthly dose i n  millirem dm to 
gamma radiation. Estimates of external doses darnwind of 
ICFT as the result of the c r i t i c a l i t y  incident of October 
14, 1959 were determined by this program. 

\ -A 1’ 

.. 

OCRL 

Fig. LIII. NRTS Film Badge h c a t i o n s  and Gamma Radiation Levels 
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g. Ground Contamination Survey Program 

During the summer of 1959 a survey program w a s  i n i t i a t ed  
t o  determine the extent of r aaoac t ive  m t e r i a l  deposited 
on the ground surrounding three major f a c i l i t i e s .  Standard 
GM survey meter readings were made at approximately 3 f ee t  
above ground a t  500 foot intervals  with the probe shield 
open. The results of these surveys are summarized i n  
Fig. LIV and LV. Special permission w a s  obtained t o  extend 
NRTS T e s t  Grid #4 within the ICPP perimeter fence and measure 
the radiation a t  those locations. 

N R F  AREA 

Survey 3' above 
GM Inst. open 

9- 4- 59 

ground 
window 

. 
\\\\\' . 0 5  lo .07  mr/hr. 

.08 to 1.5 mr/hr. 
scale I. m 1500' Maximum reoding 8 mr/hr  

MTR-ETR AREA 

Survey 3'above ground 
GM Inst. open window 

8- 19 - 59 

.05 t o  .09 mr/hr .  $Cole I*= 1500' 

M o r i m u m  reading .09 mr/hr 

Ground Survey of Area Surrounding NRF and MZR-ETR Fig. U V .  
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5 
N R T S  T E S T  G R l U  # 4  

A 4  I 

S c o t e  I". 1500' 
Survey 3' above ground 
GM Inst. open window 

8-7-59 
< .05  m r/ h t \\\\\\ 
.OS to .IO mr/ht $%%% 
.IO to i mdhr  S S S  

I to 5 mr/hr .:::::.:.. 

Fig.  LV. Ground Survey O Z  ICPP and Surrounding Area 
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C SPECIAL AcTIvIms 

1. Aerial Radiation Survey of the NRTS and Environs 

The S i t e  Survey Branch cooperated with the U. S. Geological 
Survey during August and September i n  conducting a survey of the 
area surrounding the NRTS fo r  the Division of Biology and Medicine. 
The area surveyed extended approximately 100 miles northward from 
and east-west l i ne  through Pocatello, Idaho and 100 miles westward 
from a north-south l i n e  f ive miles east of Idaho Falls.  
was conducted w i t h  s c in t i l l a t i on  detection equipment in s t a l l ed  i n  
a E - 3  type aircraf t .*  

Fig. LVI shows the radiation levels a t  500 foot f l i g h t  elevation 
expressed i n  counts per minute. Radioactivity levels  range from 
300 t o  1700 cps. The sediments i n  the Valley of Birch Creek and 
the areas included i n  the v ic in i ty  of Mud Lake and the American 
Fal ls  Reservoir had the lowest radioactivity levels ,  300 t o  600 
cps. 
400 t o  TOO cps; and those i n  the Valley of the Big Lost River 
from 400 t o  1000 cps. 

The survey 

Those i n  the val ley of the L i t t l e  Lost River ranged from 

Radioactivity levels  of the lava covered areas ranged from 300 
t o  400 cps over the lava flaws about 15 miles west and southwest 
of Idaho Falls t o  1100 cps over the serrate lava flows north of 
the Craters of the Moon National Monument. 

The rhyol i te  and trachyte rocks composing the Big Southern Butte 
and the E a s t  Butte showed radioactivity levels between 1400 and 
1600 CPS. 

The highest radioact ivi ty  reading (up t o  1700 cps) within the survey 
area, a t t r ibutable  t o  natural  causes, were obtained along a southern 
flank of the mountains north and northwest of Mud Lake. 
readings can generally be correlated with exposures of rhyol i t ic  
rocks containing radioactive ores or with streams draining such 
areas. A f e w  high readings (800 t o  I200 cps) were obtained over 
s i l i c i c  volcanic rocks along the southern flank of the mountains 
west of the Craters of the Moon. 

These 

T h b  data indicates that there i s  no accumulation of radioactivity 
beyond the NRTS as a r e su l t  of past operations. 

The survey i s  expected t o  be of value i n  establishing a baseline 
for the evaluation of future surveys. 

Davis, F. J., and Reinhardt, P. W., 1957, INSTRUMENTATION I N  
* 
AIRCRAFT FQR W I A T I O N  MEAS-; Nuclear Sci. and Ehg. , 
V O ~ .  2, NO. 6, P. 713-727. 
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Fig. LVI. Aerial Survey of NRTS and Vicinity 
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2. A i r  Cooled Experiments - Em 

During 1959 the Branch monitored three single-pass air cooled 
experiments a t  the ETR. 
i s  provided, there i s  a discharge of radioactive material to  the 
atmosphere via the 250 foot stack during these experiments. 
Table 21 summarizes the types and amounts of radioactive material 
released t o  the atmosphere as the r e su l t  of these experiments. 

Although an elaborate f i l t e r i n g  system 

Table 21. Air-Cooled Experiments - ETR - 1959 

Experisent Activity Discharged 
Number Date Comleted Curies c - 

Particulate Gaseous Volati les 

5 -4 June 14, 1959 27 1,413 445 

5-5 August 27, 1959 4 26 1 

5-7 December 18, 1959 4 25 1 

The Branch had a dual purpose i n  monitoring these experiments. 
The primary reason was t o  determine the degree of dilution from 
the stack t o  the point of maximum ground concentration. This 
monitoring data also served as a useful guide i n  determining 
the operating limits of future experiments. 

Monitoring results indicate that a maximum dose ra te  of 0.5 m r / h  
w a s  observed approximately one mile downwind near the conclusion 
of the 5-4 experiment. 
detected during e i ther  the 5-5 or  5-7 experiment. 
it seems that the operating limits fo r  future experiments will be 
s e t  by in-plant problems and not by the ac t iv i ty  discharged to  
the atmosphere. 

No s ignif icant  radiation levels were 
Thus far, 
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3. Radioactivity i n  I C E  Production Well 

Concentrations of gross-beta radioactivity we e detected above 
normal background detection limits (1.5 x lo-? uc/ml) i n  samples 
of well water from the production well #1 a t  the ICF'P during 
the period April through November. 
noticed i n  w e l l  #2 during the period July through August. 
(See Fig. LVII). The isotope was ident i f ied as ruthenium-106 
and the concentration was considerably below the imum 
permissible leve l  f o r  continuous consumption ( l O - c c / c c )  but 
tre source of the contaminant was a matter of concern. The 
content of sodium, chloride and n i t r a t e  ions was normal. 

This condition was also 

Fig. LVTI . Rdthenium-106 Contamination i n  CPP Production Wells 



The low l eve l  radioactive waste discharged in to  the ground water 
through the disposal w e l l  was a logical  and first suspected 
s3urce, although pr ior  t o  this t i m e  it had been assumed that the 
flow of ground water was i n  a southwesterly direction, opposite 
t o  the direction of the production wells. 
ground water hydrology resulted i n  the conclusion that a reversal  
of the regional water gradient could conceivably occur if pumping 
occurred a t  a r a t e  of 1000 gpm. 
back of dischaxged waste. Actually 1,500 g p m  was pumped during 
January and February but this reversal of 'gradient f l o w  was not 
substantiated by analysis of data obtained from the chemical and 
radiological analysis of water samples from the proauction well 
or from observation wells south and west of the disposal w e l l .  

Another explanation considered was that solutions entering the 
ground a t  elevations above the regional ground water table would 
probably concentrate i n  a "perched" zone which could slope i n  
any direction. 
it could enter the production wells from above the water table.  

Investigation revealed that f i r e  l ines  and a lso  service l ines  
carrying contaminated solutions t o  the disposal well  had been 
leaking. 
two observation wells i n  the vicinity.  
the latter hypothesis. 

4. Cr i t i caUty  Incident - ICPP 

An analysis of the 

This would result i n  pumping 

If this occurred and the water movedto the north, 

"Perched" water tables were also found by d r i l l i ng  
These findings supported 

A t  approximately 0250 MST on October 16, 1959, a c r i t i c a l i t y  
incident occurred a t  ICPP. 
equipment were u t i l i zed  i n  evaluating the hazard outside of the 
plant area and a l so  were made available t o  the contractor. This 
included the use of the emergency decontamination t r a i l e r  u n t i l  
similar f a c i l i t i e s  within the plant could again be used. Aerial 
monitoring was used i n  an attempt to  locate any radioactive clouds. 
E igh t  special  a i r  monitoring stations were a l so  maintained down- 
wind u n t i l  the s i tuat ion was restored to normal. 

A l l  available Branch personnel and 

A &tailed report  of t h i s  incident can be found i n  the publication, 
330-10035 

5. Plutonium Release - ICPP 

During the period July 9-11, 1959 approximately lo5 millicuries 
of plutonium were released to  the atmosphere a t  ICPP. 
was the r e su l t  of burning plutonium contaminated waste solvent. 
The points of release were believed t o  be ventilation ports  i n  
the furnace box of the waste solvent burner and the exhaust l i ne  
venturi which is  approximately 20 feet above the ground level.  

The release 
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Ground surveys for alpha contamination were conducted i n  the 
v ic in i ty  of the burner building and extending to beyond the 
calculated distance of maximum concentration. 
results were found 75 f ee t  from the burner building, where 
approximately lOO-3OO counts per minute of alpha ac t iv i ty  was 
noted. 
grams taken from a 4 square inch mea, were collected from this 
area. 
10,000 d/m per sample. Specifically, 85-88q6 of the ac t iv i ty  i n  
the latter saznple was due to plutonium-238 and X?-l5$ due t o  
plutonium-239. 

Continuous air monitoring was maintained i n  the area when the 
solvent burner w a s  i n  operation. 
quantitative resu l t s  by standard monitoring methoas, a special  
high volume ann- impactor (See Chapter 6) was used. 
of f i e l d  samples indicated that maximum permissible concentrations 
were not exceeded. Special in-plant processing t o  reduce the 
amount of plutonium i n  the solvent and changes i n  the burning 
process has reduced the concentration t o  below detection limits. 

The only positive 

Three s o i l  samples, each containing approximately 50 

Analysis of samples indicated 27O0, 3650 and approximately 

Due t o  the delays i n  obtaining 

Analysis 

D ROUTINE ACTIVITIES 

1. Shipments 

a. Off-Site Shipments 

During 1959, the Branch processed 791 shipments leavlng the 
NRTS, with 1 2 5  of  these requiring excess curie permits. 
Table 22 i s  a s- of outgoing shipnients since 1955. 
A l l  outgoing shipments were checked for  compliance with 
regulations. 

Table 22. S- of NRTS Off-Site Shipments 

Year No. of Shipments - 
1955 449 

1956 649 

1957 617 

1959 791 
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b. On-Site Shipments 

Table 23 smmarizes by facility the 2134 on-site shipments 
made during 1959, excluding contaminated laundry and 
radioactive waste for burial. 

Table 23. Number of On-Site Shipments-NRTS-1959 

Facility No. of Shipments 

m 
C P P  

OMRE: 

ETR 

ANP 

mF 
SPEST 

CFA 

SL-I 

EBR -I 

TREAT 

TOTAL.. 

810 

406 

244 

225 

153 

91 

79 

73 

29 

21 

3 
2134 
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2. Waste Disposal Management 

a.  Liquid Waste 

During 1959, approximately 612 million gallons of water 
containing an estimated 5,066 curies of radioactive isotopes 
were discharged t o  the environment. 
waste discharged t o  the ground by f ac i l i t y .  

Table 24 lists the l iquid 

Table 24. Liquid Waste Discharged t o  the Ground a t  NRTS-1959 

Fac i l i t x  

ICPP 

m -Ern 

NRF 

ANP 

CFA 

SPERT I & 111 

OMRFI 

SL-1 

ANL 

Gallons 

335,792 Jooo 

230 ,ooo,ooo 
20 , 042,000 

16 , 227, ooo 

g , 460,000 

675,000 

8,000 

12,000 

None 

Curies 

59 02 

4,826.0 

9.4 

18.0 

0.5 

152 5 

0.2 

0.2 

-- 

TOTAL.. . 612 216 000 5,066 .o 

l iquid waste discharged t o  the ground by Further breakdown of 
month and predominate isotope fo r  the ICPP, NIR-ETR, ANP, NRF, 
and SPmT I and I11 a r e  found i n  Tables 25 through 29 
respeztively. 
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Table 27. Liquid Waste Discharged t o  Ground - SPERT I - I11 - 1959 

Month 

Ja;nUary 

February 

March 

April 

M Y  

June 

J d Y  

A u g u s t  

September 

October 

November 

December 

TOTAL. 0 .  

Gsllong 
ix 103 

314 

16 

69 

24 

52 

44 

101 

11 

8 

8 

19 

9 

675 

Curies 

4.101 

19 750 

102. loo 

1.742 

28.680 

.031 

.Ob1 

.131 

.013 

. 009 

.001 

.001 

156.67 

Predominant 
I sot ope 

~r -89 -90 

Sr -89 -90 

sr-89-90 

sr-89-90 

sr-89-90 

Sr -89-90 

Ce -141- 144 

Ce-141-144 - sr-89 
Ce-141-144 - sr-89 

Ce-141-144 - RU-106 
5r-89 

Zr-95 - Nb-95 

I 1 8 b 8 2 7  
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C z r i 2 S  - 
.4 

.4 

.I. 

1.3 

1 
.A. 

C . Z  

3.1 

C.1 

0.2 

c .2 

5 -7  

4.5 

15.4 
o_- 

P r e b d n a n t  
Isotope s 

Z r  -m -95 

CS-137 

sr-89-90 - Cs-137 

Zr-Nb-95 

~ r - m - 9 5  - Ce-144 

Zr-Nb-95 - Ce-144 - Ru- 
Ce-llck - RU-103 
Zr-Nb-95 - Ce-144 

Zr-~b-95 - ce-144 

Zr-N-b-95 

Zr-Nb-95 - Ce-144 - Sr. 
~a-24 
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Table 29. Liquid Waste Discharged t o  Ground - NRF' - 1959 

Month 

January 

February 

March 

April 

June 

J d Y  

August 

September 

October 

November 

December 

Gallons 
( X  io3 ) 

1 , 016 

1,193 

1,791 

1,539 

2,021 

1,483 

1,566 

957 

2,670 

2,330 

1,522 

Curies 

* 531 

593 

.611 

.364 

298 

3 9 366 

1.286 

575 

.648 

758 

.134 

.231 

Predominant Isotope 

Cs-134-137 - w-187 - Na-24 

I1 I1 ?? 

I? I? I? 

I? I t  It 

I1 11 II 

11 11 II 

It I? ?? 

tI  I1 ?? 

tl  I? ?I 

It I? ?? 

I? I1 II 

I? 11 II 

TOTAL.. . 19,142 

I 1 8 b 8 2 9  
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b.  Liquid Waste Research 

The U. S. Geological Survey s t a f f  was supplemented w i t h  the 
assignment of a groundwater hydrologlst, M r .  Paul Jones. 
This addition provides a f u l l  time technical consultant a t  
the NRTS. 

The cooperative program w i t h  the USGS continued f o r  the 
purpose of determining the flow patterns, rate of movement 
an3 dilution of discharge l iquid waste. 
four observation wells were dr i l led  near the ICPP during 
1959, bringing the t o t a l  completed to nineteen. 
hundred and twenty-nine samples were collected from these 
wells during the year as a pa r t  of our observation program. 
One of these wells, USGS Well#50, was temporarily abandoned 
after an attempt f a i l ed  t o  seal off perched water which was 
ecccuntered a t  87 feet. Well #5l w a s  begun i n  November and 
sho-;l? be completed ear iy  i n  1960. 
2cr.tamiration levels iri moritoring wells near the ICPP are  
fS2und i n  Table 30. 
contamination i n  mdergro-md water. 
isopleths are expressed i n  microcuries per mil l i l i ter  and 
represer,t the mean gross beta ac t iv i ty  of a l l  samples taken 
irL 1959. 
l iqu id  i s  1 . 5  x 10-7 uc/ml. 

Under t h i s  program 

Six 

A monthly sumnary of 

F ig .  LVI I I  shows isopleths of radioactive 
The concentration 

The detectio2 l i m i t  for  gross beta radioactivity i n  

136 
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f 

Approximately one hundred and sixty-two water s q l e s  were 
obtained from 28 of f -s i te  locations shown i n  Fig. L I X .  
samples were analyzed and found to  contain l e s s  than 1.5 x 
uc/m~., gross beta ac t iv i ty  

A l l  

mYEtfL 

CALDWELL 

KnSE 
NANPA 

&RCO 

POCATELLO 

no t i n  

E l 8 b 8 3 3  
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C. Solid Waste 

During 1959 a t o t a l  of 3,582 cubic yards of so l id  radioactive 
w a s t e  containing approximately 23,130 curies of ac t iv i ty  were 
generated a t  the NRTS, This waste plus an additional 2,283 
cubic yards containing approximately 575 curies from other  
Sc;irces w a s  disposed of i n  the NRTS B u r i a l  Ground. 
ecntains a breakdown of t h i s  waste. 

Table 31 

T&le 31. Solid Waste Disposal NR!E B u r i a l  Ground 1959 

Fa? i l i t y  Cubic Y a r d s  Curies (estimate). 

I?PP 1,378 1,536 

NRF 

Am 
3MRE 

SPERT 

ANL 

SL-1 

Other 

TCmL.. . 

796 7,625 

134 1,915 

3 9  104 

3 negligible 

57 1,810 

5 negligible 

2,253 575 

5,866 33,704 
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Table 32 shows a summary of so l id  waste disposed at the 
NRTS since 1952. 
mated and includes a bulking factor .  
the actual  measured volumes. 

The data pr ior  t o  1959 have a l l  been e s t i -  
The 1959 values are 

Table 32. Sununary of Solid Radioactive Waste Disposed 
a t  the NRTS Burial Ground 

Year 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

Curies 

70 

800 

1,500 

1,500 

10,000 

15,000 

10,000 

23,130 

Volume (Cubic Yards) 

-- 
2,000 
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3. Atmospheric Waste Discharge 

Approximately 191,600 curies of gaseous and par t iculate  material 
were released t o  the atmosphere during 1959 as the result of 
routine operations a t  the NRTS. 
amounts of waste discharged t o  the atmosphere. 

Table 33 l is ts  the monthly 

Table 33. 

Month 

January 

February 

March 

April 

- 

%Y 

June 

J d Y  

August 

September 

October 

November 

December 

T-53.l 
C u r l e s  

Curies of Atmospheric Waste Discharged - NRTS - 1959 

/r 
m:& lJ 
12,076 

15 > 759 

7,466 

10 , 489 

8,942 

8,714 

8,775 

8,597 

17,661 

16,449 

30,966 

22J993 - 
168 , 887 

ICPP 2J - 
10 

320 

KO 

149 

82 

101 

287 

81 

70 

10 , 010 

137 

37 

11,404 

- 

1/ Predominate isotopes A-41, Kr-89, Xe-137 

2f Predominate isotopes 1-132 

Predominate isotope Mixed Fission Products, undiffereritiated 

hJ SPERT, NRF, OMRE, SL-1 
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Table 34 summarizes the amount of gaseous and par t iculate  waste 
released t o  the atmosphere since 1952. 

Table 34. Summary of Atmospheric Waste Discharged a t  NRTS 

Year Number of Curies - 
1952 195,000 

1953 370 

1954 271,000 

195 5 404,000 

1956 213,000 

1957 77,000 

1958 145,000 

1959 1g1,600 

4. Design Review 

Approximately s ixty se t s  of design drawings and specifications 
and project proposals were reviewed by the Branch and comments 
applied i n  regard t o  radiation protection requirements. 

5. Radiological Assistance Plan 

During 1959, the Idaho Operations Office plan for handling 
emergencies under the National Radiological Assistance Plan 
was expanded. 
of teams within Idaho Operations Office jurisdiction. 
NRTS there are t h i r t y  team members, ell experts i n  the i r  
par t icular  f ield.  

Fig. W shows the f ive s t a t e  area and the location 
A t  the 

.!*, . . ., - 
I. 
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Equipment now includes ten one-man monitoring k i t s  (Fig. LXI). 
Six of these k i t s  can be used fo r  monitoring alpha, beta,  or 
gamma radiation. The remaining four k i t s  have instruments for  
monitoring only beta-gamma radiation. 
Fig. LXII) contain radiological assistance plan, transportation 
information, radiation handbooks, etc.  During 1959 a 28 foot 
house trailer w a s  converted in to  a decontamination unit  for  use 
i n  radiological incidents. Fig. LXIII shows a plan view of the 
t r a i l e r  which i s  equipped t o  decontaminate up t o  200 people o r  
t o  be used f o r  re-entry in to  a contaminated f a c i l i t y .  
emergency vehicles, each containing equipment f o r  four men, are 
also available fo r  emergency use. Fig. LXIV shows one of these 
vehicles. Eleven two-wheel trailers (See Fig. LXV), containing 
2.5KVA gasoline powered e lec t r ic  generators are  a lso available. 

Two briefcases, (See 

Two 

I n  1959, teams were dispatched t o  assist i n  two incidents 
involving radioactive material. On April 17, 1959, a freight 
t r a i n  w a s  derailed a t  Ringling, Montana. 
damage t o  the radioactive cargo and no radiation problem existed 
as the result of  t h i s  accident. 

There w a s  no serious 

On September 21, 1959, a truck-trailer containing a radioactive 
shipment was found t o  be contaminated on a r r iva l  a t  the NRTS. 
A survey of the truck l i ne  docking f a c i l i t i e s  a t  Pocatello, 
Idaho by team members did not disclose any contamination 
result ing from transfer of the cask a t  t h i s  point. A truck 
which had conveyed the shipment from Chicago t o  Pocatello w a s  
decontaminated a t  Boise, Idaho, after surveys revealed several 
small sections of the floor were contaminated up t o  3 mr/hr. 

6. In-Service Training 

During 1959 approximately 200 man-hours of training was 
provided t o  Branch personnel. 
AEC employees w i t h  approximately 120 man-hours of training. 
Principally, this training consisted of instructing Security 
Patrolmen In techniques of radiation monitoring. 

Branch personnel provided other 
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Fig .  LXI. Emergency Monitoring K i t  

Fig. LXII. Badiological Assistance P l a n  Briefcase 
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Fig. LXIV. Emergency Vehicle with Equipment f o r  4 Men 

I Fig. LXV. Two-Wheel Power Generators with Sampling Equipment 
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E FlRTUREPLANS 

1. 

2. 

3. 

4. 

Environmental Monitoring 

Although t h i s  phase of the work has become somewhat routine,  it 
i s  the in ten t  of the Branch t o  continue t o  improve methods, obtain 
be t te r  equipment, and t o  discontinue procedures which f a i l  t o  
j u s t i fy  themselves. A s  the ac t iv i t i e s  a t  the NRTS increase, it i s  
expected tha t  unique monitoring problems w i l l  arise. 
the Branch w i l l  continue t o  develop and tes t  specially designed 
a i r  samplers. 
of the Division's electronic data processing equipment t o  record 
routine environmental monitoring resuits . 

Therefore, 

Special emphasis w i l l  be placed upon the u t i l i za t ion  

Shipments 

The Branch w i l l  issue i n  1960 a revision t o  the ID0 Administrative 
Manual which w i l l  s e t  for th  responsibil i t ies and procedures for 
the handling of radioactive shipments i n  a clear and concise 
manner. 

Waste Management 

Data obtained from exis t ing observation wells is  not suf f ic ien t ly  
complete, specif ic ,  extensive, o r  accurate enough t o  permit 
concise interpretat ion or broad application i n  regard t o  the 
movement of l iqu id  waste discharged t o  the ground. 
learned tha t  two or  more aquifers with si-if icantly different 
character is t ics  are penetrated by these wells. 
these aquifers, using specif ical ly  adapted o i l  well equipment, 
w i l l  be accomplished a f t e r  which complete hyrological and t racer  
tests w i l l  be performed. 
with the U. S. Geological Survey. I n  addition, it i s  planned t o  
u t i l i ze  e l ec t r i ca l ,  thermal, radiometric, seismic and magnetic 
logging techniques to  delineate the stratigraphy of the area.  

It has been 

Isolat ion of 

This work i s  planned i n  cooperation 

It i s  proposed t o  d r i l l  three additional wells i n  the v ic in i ty  
of the ICPP. 
into the f i l t r a t i o n  p i t  a t  the MTR-ETR has not been investigated 
up t o  t h i s  time. A minimum of 4 deep wells are  proposed i n  this 
vicini ty .  
proposed for  the purpose of studying the movement of the water 
through the s o i l  mantle and the top strata of underlying basal t .  

Investigation of the movement of waste disposed 

Eight or ten shallow holes (less than 100 f ee t )  a re  also 

Radiological Assistance Plan 

The main e f f o r t  w i l l  be the revision of the manual and increasing 
the efficiency of team members through training programs. 
capabili ty fo r  handling weapons accidents w i l l  be expanded i n  

The 

1960. 
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5 .  Inspec t ion 

It is the responsibil i ty of the Branch t o  inspect f a c i l i t i e s  under 
ID0 jurisdiction t o  determine that the standards for  protection 
against radiation are  i n  compliance with AEZ regulations. 
lack of personnel, this function has not received suff ic ient  
emphasis. 
posit ion w i l l  be established within the Branch t o  plan and direct  
t h i s  program. 

Due t o  

However, i n  1960 it i s  expected that a f u l l  t i m e  

F REPORTS 

1. INTERIM REPORT OF LIQUID W A S E  DISPOSAL I N  TEIE VICINITY OF TIB 
I M O  CREMICAL PROCESSXNG PLANT, Bruce Schmalz, IDO-I2011. 

2. PRELIMINARY REPORT OF FISSION PRODUCTS FLED RELEASE TEST-I, 
George Wehmann, IDO-12006 



Chapter 9 

U. S. GEOLOGICAL SURVEY 

GROUND WATER BRANCH 

M. J. Mu-dorff, Districr, Geologist 

A GEfJERAL 

A Brief recoraaissance of the NRTS area w a s  made by the Water 
Resources Division i n  1948 pr ior  t o  selection of the Idaho S i t e  
for  corstructioo of the National Reactor Testing Station. 
nir?.g i r _  1343 the Grc-xr?. Water Branch has conducted a continuing 
prcgram of geologic and hydrolagic investigations a t  the S i te  
f o r  the Atmiic Energy Comnis,L =’ QC . 

Begin- 

The irritial investigations w s r e  designed t o  answer questions and 
solve problems relat ing t o  the occurrence of ground water and the 
quantity and q B l i t y  of t.he water available beneath the Si te .  To 
t h i s  end the geology of the area was studied and a geologic map of 
the S i t e  prepared. A considerable number of test and observation 
wells were dr i l led,  and data from these, and from advance planning 
and productLon wells were used to  prepare water table maps and t o  
ir ; terpret  underground conditions. 

Rock samples obtained during d r i l l i ng  of the wells were examined, 
pumping mrl other t e s t s  performed. Reports covering all of these 
phases were prepared and released t o  the Atomic Energy Commission. 

The in i t ia l  investigations have largely been completed, and the 
e a r l i e r  questions have been answered. 
re la ted t o  research on special problems, t o  detailed invest.igations 
a t  specific s i t e s ,  t o  obtain information t o  refine preliminary con- 
clusions, and to  collection and a2alysie of data relat ing to  cycles 
and trends i n  the water regimen. 

Current investigations are 

B SUMMARY OF PROGRAM 

Current investigations a re  of three general types: 
studies related to  undergroud disposal of waste, (2) Continued 
collection and analysis of hydrologic data re la t ing t o  changes or 
trends i n  the water regimen and ( 3 )  Study of hydrologic conditions a t  
sites selected for new construction. 

(1) Research 

Research studies to date largely have been concentrated i n  the 
v ie in i ty  of the Chemical Processing Plant where effluent from the 
plant  discharged in to  the disposal well i s  being traced. To date 
19 intercept and observation wells have been d r i l l ed  t o  define the 
band of effluent.  
helped define the band of effluent,  

Water samples collected from the wells have 
30th ver t ica l ly  and horizontally. 

I I 8 b 8 4 5  
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Periodic sampling and analysis for radioactivity, chloride and 
sodium reveals cycles i n  the amount of materials reaching the 
intercept wells and have glven approximate rates of travel of 
the effluent.  Water levels  are measured i n  a nmiber of wells, 
and several continuous recorders show cyclic fluctuations and 
trends i n  the water level.  

SPECIAL ACTIVITIES 

1. Contamination of ProducCuion Well a t  WE' 

A f t e r  contamination was discovered i n  the ICPP production well 
during April  of 1959, an analysis of the hydrologic features of 
the area, that might explain the condition w a s  nade a t  the request 
of the Health and Safety Division. 
possible explanations. 

Under natural (undisturbed) cosditions the slope of the water 
table ,  i n  the v ic in i ty  cf the plant ,  i s  southwestward a t  a very 
low gradient, probably less than one foot per mile. Pumping 
the production wells creates a very low i w e r t e d  cone around 
the wells, whereas disposing of waste ir, the disposal w e l l  
builds a cone around it. Under usual r a t e s  of p w i n g  and 
disposal, +,he cones are not large enough t o  cause waste t o  
move from the  disposal w e l l  t o  the production well. Under 
increased p - q i o g  and disposal, waste might move in to  the 
cone of depression around the pumped well or  wells and could 
event.Aly be drawn i c t o  the production w e l l .  
nation of the production well occurred after pumping and dis- 
posal r a t e s  were again a t  reduced levels.  It is possible t h a t ,  
after the "slug" of contaminated water had +,ravelEd for  some 
distance toward the production well, It was near enough t o  con- 
t5me t ~ w a r d s  %he w e l l  even a t  the reduced rat? of pumping. 
"he bypof.her;ical f l m  net, a t  rates of pumping of 500 and 1,000 
g p  are s-bwn i n  Fig. LXVI. 
The coz+Jaumtion is  tha t  perzhed vater, w h i c k  cod.ll t rave l  i n  
any d i r p z t i m ,  might be res2orisible f o r  the nox;ipinatior-. 

The analysis suggested two 
One poss ib i l i ty  i s  as follows: 

Actual contami- 

The other s -qges t e l  explanation f o r  

2. Vertical V e l x i t y  Stadies 

Differences i n  chemical coztent of water sanglea collected during 
and a f t e r  d r i l i i n g  of several intercept wells suggestad that 
water eL?t.ers these wells a t  more than oc; horizon. These data 
and slight bzt a i g x i f i c a t  differences and zhanges in water 
levels sxggesteci that w a t e r  from b e p e r  horizons might be under 
greater head than i r i  the s:hallarsr horizcns and ~ g h t  enter the 
well, m v e  up the w e l l  bore for  some distaxxe, a d  leave a t  a 
higher level .  Vertical velocity prof i les  therefore were made 
v i t h  a deep w e I L  current neter i n  9 i n t s t e p t  wells. 
was &tcm$e3 i r ?  a l l  by23 3 of t-hess, arid ir, a l l  c85es appeared 
t o  be ward  Ln the w s i l  Sore. 

Movement 
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3 .  

4. 

G m - R a y  b a n g  Of Well6 

Gamma-ray logs show the posit ion and thiclmei§of interbeds, the 
w a t e r  table  and, sometimes, differences i n  basalt flows. 
logs are very useful i n  correlation of strata from w e l l  t o  wen, 
and are of great value i n  hydrologic studies. 

The 

No --ray logs were made during 1959. 
of most test and observation wells on the NRTS were made i n  
previous years. 

However gamma-ray logs 

Research on Waste Disposal 

Beginning i n  1959, the research on waste disposal was realigned 
and intensif ied by assignment of a research geologist to the 
project. M r .  Paul Jones was t r ans fe r r ed to  the NR'I'S i n  the latter 
pa r t  of September. The first tasks were t o  analyze the h t a  
already obtained on conditions i n  the vicini ty  of the CF'P disposal 
well and t o  prepare a detailed plan for  further studies. 
development of t h i s  plan was f ac i l i t a t ed  by obtaining a combina- 
t ion well logger from the Ground Jater Branch Hydrologic Laboratory 
i n  Denver. Role diameter, water res i s t iv i ty ,  water temperature, 
spontaneous potent ia l ,  and formation r e s i s t i v i ty  prof i les  were 
obtained f o r  several intercept w e l l s ,  and together with the gamma- 
ray logs previously made, revealed significant features of the 
underground s t r a t a  and the l iquids contained i n  them. 
is typical of the logs obtained. 

The 

Fig. LXVII 

Fig. LXVII. Combination Logs of USGS #43 
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D ROU'ITNE ACTIVITIES 

Routine ac t iv i t i e s  include collection and analysis of data needed i n  
solving special problems, and hydrologic observations designed t o  
keep current information on the water regimen of the area. 

1. Water-level Measurements 

Water-level recorders which furnish a continuous record of changes 
i n  water level  are  maintained on 6 wells on or  adjacent t o  the- 
s ta t ion.  
t iona l  wells, and quarterly on 35 t o  40 more. 
usually i n  October, a mass measurement is made on all measureable 
w e l l s  on the S i t e  and i n  the immediate v ic in i ty  t o  detect any 
changes i n  the position of the water table.  

Water levels  are measured monthly on about 15 addi- 
Once each par, 

The position of the water table is  influenced by local  and dis tant  
recharge, and by pumping a t  various places on the Snake R i v e r  
Plain. Water levels a lso fluctuate i n  response t o  barometric 
changes, seismic shocks and wind. The Montana earthquake of 
August 17, 1959 caused a t o t a l  fluctuation of 4.67 f ee t  i n  
USGS well #4 where the water leve l  was i n i t i a l l y  a t  250 f e e t  
below the land surface. (Fig. LxvrII). Water levels  i n  wells 
i n  the western par t  of the S i t e  are re la ted t o  recharge from Lost, 
and l i t t l e  Lost River Basins. Fig. IXKX presents the hydrographs 

- - 
ab 
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Fig. LXVIII. 
of Earthquake on August 17, 1959 

Automatic Water Level Recorder Showing Inf'lmnce 
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3. 

4. 

5. 

6 .  

of three of these w e l l s  and indicates the cumulative departure 
from average discharge of the Lost Rivers. 
w e l l s  probably also are affected t o  some extent by cyclic recharge 
from Birch Creek and Mud Lake basins. 
the south and east par t  of the S i t e  apparently are  influenced by 
recharge from i r r iga t ion  of lands adjacent t o  the Snake River and 
by large scale pumping i n  the Taber-Blackfoot area. 
Water levels  i n  the north end of the s ta t ion  probably are  inf lu-  
enced mostly by recharge from Birch Creek and Mud Lake Basins. 

Water levels  i n  these 

Water levels  i n  wells i n  

(See Fig. IXX). 

Streamflow Measurements 

One gaging s ta t ion  i s  maintained a t  a s i te  about 3 miles south- 
eas t  of Arco, about 5 miles west of the NRTS boundary. Records 
from this s ta t ion  furnish the only information on discharge of 
Lost River i n  i t s  lower reaches. Discharge pas t  the s ta t ion  
shows f a i r l y  close correlation with fluctuations of the water 
levels i n  several observation wells. 

Well Dri l l ing 

Under contract d r i l l ing ,  t e s t  w e l l  49 was c o q l e t e d  a t  a depth 
of 656 f ee t .  
282 f e e t  because of i nab i l i t y  t o  case out the perched water 
encountered. 
well 51 a t  a depth of 470 f ee t ,  and i n  w e l l  52 a t  a depth of 
238 feet .  Perchedwater w a s  encountered i n  w e l l  52. All four 
w e l l s  are i n  the v ic in i ty  of the Chemical Processing Plant and 
were drilled t o  fur ther  define the band of eff luent  from the 
disposal w e l l ,  and t o  furnish additional information on the 
perchedwater i n  the vicinity.  

Dri l l ing of well 50 was discontinued a t  a depth of 

A t  the end of the year d r i l l i ng  was continuing i n  

Collection and Examination of Cuttings 

Dril l ing samples were collected from all test ,  planning and 
production wells dr i l led  fo r  the NRTS. 
sorting, cleaning, bagging, and labeling. As time permitted, 
samples were examined under the microscope and described. 
report i n  the ser ies  presenting these data was released i n  1959. 
Lithologic logs of 25 wells are  include6 i n  tha t  report .  

These were processed by 

One 

Pumping Tests 

Pumping tests were made on four wells on the NRTS during 1959 
and the data furnished the Idaho Operations Office. A report 
covering pumping tests from January 
has been approved fo r  release. 

1958 through June 1959 

Water Sampling 

Intercept Wells. 
W e n  from each well  as it i s  dr i l led.  
samples a re  collected a t  frequent intervals  t o  detect any changes 
i n  the water. 

A sarqple of the first water encountered is 
As dr i l l i ng  continues 

The samples are analyzed fo r  radioactivity and I 
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sodium by the Analysis Branch of the Health and Safety Division, 
and some of them for chloride content by the U.S.G.S. After the 
w e l l  i s  completed a one-gallon sample i s  collected for  complete 
chemical analysis. Samples a lso  are collected at  various depths 
below the water table t o  reveal ve r t i ca l  changes i n  the character 
of the w a t e r .  
of the well t o  reveal any cycles or  trends i n  the chemical char- 
acter  or  radioactivity of the water. 
collecting these samples, a t  depths of 450 t o  675 f ee t ,  i s  shown 
i n  Fig. LXXI. 

A one-gallon sample is also collected, a f t e r  completion, from 
each advance planning and production well. 

Samples are collected periodically after completion 

The equipment used i n  

Fig. LXXI. Equipment fo r  Saql ing  of Observation Well 
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E F'UTUREPLANS 

1. Research on Waste Disposal 

A detailed and comprehensive study of the hydrologic phases of 
' s s t e  disposal i s  being p-d jo in t ly  with the S i t e  survey Branch. 
&taiis of the proposed study are given with the report  of that 
Branch. 

2. Data Collection 

Hyfiroioglc observations, including water-level measurements, 
coliection and analysis of water samples, collection and 
ex&na+,ion of well cuttioge, aquifer t e s t s  and similar 
observations me needed t o  define trends and cycles i n  the 
Dydrologi? regimen of the area. 
t . b ? t  withdrawal of ground water from the Snake Plain aquifer 
wil l  eoztlrxie t o  increase, that water levels  will decline, and 
thdt LF some places competition for water w i l l  be keen. It is  
plmaed t o  continue the observations necessary t o  define these 
t r e n b  an3 t o  evaluate the factors  causing the trends. 

There is good reason t o  belleve 

F. PUBLICATIONS 

Reports submitted to the Health and Safety Diesion,  ID0 by the U. S. 
Geological Survey i n  1959. 

1. GEOTJRAPHY, GEOIOGY AND WATW RESOURCES OF THE NATIONAL REACTOR 
TESTING STATION, IDAHO, PART 3, EIyMI0IXx;Y AND GIATER RESOURCES, 
Document No. IDO-22034-USGS, by R. L. Nace, J. W. Stewart, 
W. C . Walton and others (1959). 

2 PNEST1"ATION OF UNIXRGROUND WTE DISPOSAL, CHEMTCAL PROCESSING 
PWNT AREA, NATIONAL REAC"0R TESTING STATION, IDAHO, Document 
N - .  EO-22C.39-USGS, by A l a n  E. Peckham (1959). 

3. GZOGRAPElY, GEOUXY AND WATER RESOURCES OF THE NATIONAL REACTOR 
TES'I'IPIFG STATION, IDAHO, PART 2, SUPPLEMEXI' 3 ,  Ixx;S OF TEST HOLES 
AND WELLS IN 'ME CENTRAL SNAKE RIVER PLAIN, IDAHO, Docmnt  
N.2.. IDO-22015-USGS, by Alan E. Peckham, J. R .  Houston and 
E .  E. Walker. 

4. GEOLOGIC AND H X R O M G I C  ASPECTS OF WTE MG-, 
(No k w m e n t  Nmiber) by R. L. Naee. 

5 .  GEOGFAPHY, GEOLOGY ANI) WAZER RESOURCES OF TEE NATIONAL REACTOR 
TEST33G STATION, I W O ,  PAQT 3, APPENDIX 2, BASIC HYDROIDGIC 
DATA, Docment No. IDc)-22034-USGS, by J. W. Stewart, R .  L.  Nace, 
KO H. Pawler, A.  E. Peckham, andP. T. Voegell. 
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Chapter LO 

U. S. WEA- BUREAU 

Norman F. I s l i t z e r ,  Meteorologist i n  Charge 

SCOPE 

The Weather Bureau, under the auspices of the United States  Atomic 
Energy Commission, maintains an operational and research type weather 
s ta t ion  a t  the MTS. Weather forecasts,  required by the Health and 
Safety Division and the various contractors of the AEZ f o r  the safe 
conduct of reactor experiments, are supplied along w i t h  meteorological 
observations during the course of the experiments. The Weather Bureau 
also has the responsibi l i ty  of conducting an extensive observational 
program i n  order t o  provide the necessary climatological s t a t i s t i c s  
for  reactor s i t i n g  and planning purposes. 

To increase the understanding of aspects of atmospheric diffusion and 
transport at the NRTS, t ha t  are important t o  problems encountered i n  
the safe disposal of radioactive material i n  the atmosphere, an 
extensive research program i s  conducted. 
ing radioactive material released from reactor operations and also 
fluorescent t racers ,  are  carr ied oEt. Various turbulence properties 
of the lower atmosphere are measured for  correlation t o  measured 
diffusion. 
aspect of the operational program. 

Studies of diffusion, u t i l i z -  

Wind forecast  studies a lso a re  carried out t o  improve this 

SUMMARY OF MAJOR PROGRAMS 

1. Operational 

Diffusion forecasts are made i n  addition to forecasts of cer ta in  
meteorological elements such as wind speed and direction, tem- 
peratures and precipitatior,.  
active material discharged from a reactor stack is  known t o  be 
correlated t o  the wind and the ver t ica l  temperature gradient. 
Forecasts of ve r t i ca l  temperature gradient through the day are 
given as required. 
s t a b i l i t y  parameter "n" are then included i n  the forecast .  
w i l l  permit calculations of anticipated air concentration or  
radioactive dose for  releases of radioactive material. Of 
par t icular  i n t e re s t  t o  f i e l d  monitoring t eam are areas of 
maximum surface concentration from stack releases. These can be 
estimated f a i r l y  well for  some weather conditions. 

The r a t e  of diffusion of any radio- 

Values of Sutton's diffusion coefficients and 
This 

a. TREAT 

The Lsst six months have added one new reactor f a c i l i t y  that 
has required forecasts for  operational needs, the TRANSIENT 
REACTOR TEST (TREAT) f a c i l i t y ,  located i n  the southeastern 
portion of the NRTS about one mile northwest of the EBR I1 
site. 
winds from the northwest quadrant, transient tes t ing  I S  

Should there be a release of f i ss ion  products with 
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suspended i n  order to  avoid possible exposure of contractor 
and construction personnel i n  the EBR I1 area. W i l y  fore- 
casts of expectedwinds are given to  the TREAT operating 
personnel t o  assist the i r  planning. 

The Weather Bureau does not maintain a weather s ta t ion  i n  
this area; therefore, winds from the tower a t  Central 
Facildties are  considered t o  be representative for  the south- 
eastern pa r t  of the NRTS. 
a s s w t i o n  is that the forces prodircing wind shears frequently 
experienced between the northern and southern ends of the NRTS 
are not operative between the Central Fac i l i t i e s  mea and the 
eastern pa r t  of the NRTS. 
contractor ins ta l led  a wind s ta t ion on the roof of the 'WEAT 
building some s ix ty  f e e t  above the ground. 
the warmer months showed essent ia l ly  no differences i n  the 
winds between the two locations. Hrwever, with the onset of 
colder weather which is  the season during which pronounced 
spa t ia l  variations of winds : sua l ly  a re  experienced over the 
NRTS, differences i z l  winds were sometimes experienced between 
the Central Fac i l i t i e s  and TREAT locations. Further observa- 
tions and study are planned t o  explore t h i s  matter fur ther .  

The reasoning behind thLs 

In  order t o  confirm this, the 

Comparisons during 

b. ANP 

Forecasts of diffilsion parameters fo r  computations of of f - s i te  
radiation exposure from an assumed maximum credible accident 
are included along with wind andprecipitaf, ion forecasts. The 
proposed new telemetered md digi5alized weather network for  
the north end of the NRTS has not yet been instal led.  
quently forecasts and meteorological control of the IET opera- 
t ioos are s t i l l  monitored from the existing network, which 
imi.%leii the 20G-fcot tower of IET and several outlying 
Weather 3weau surface s ta t iocs .  

Conse- 

m i n g  fkesP operations xhen det,eztablo amo?mts of radioactive 
material are  anticipa+,ed i n  the f i e l d ,  t ra jec tor ies  and areas 
af rraxLam swface  conceotratioc are  coq- i te5  azd sugplied t o  
t he  -m'cffe c x w s  of tbe Health and Safety E v i s i o n  and the 
U. S. P d l i z  Health Service. Fair ly  good agreemr.t has been 
founi! berr~eer, &pi''ued and observed valies f o r  d(Plax), $he 
d-is-bar-ce $9 minm ground-level a l r  cor,cont.rations , for  
te-qera4w~ Lapse a z d  mil3  iriversior, zonU5ions. The corn- 
pdzt ioni ;  cf d ( m )  a r e  &C,er&ned frcm the terqperatur9 lapse 
rafe a.1 %e ca tme of t h t  k6r-d directior, frsc?.  

A r , m h e r  of experiments a?-? Q2erat.iop.s ir, the MTR, Em, and 
C k a i c a l  Proxas i r -g  P lan t ,  i n  which s i w f i c a t  amaunts of 
radioactive m?iteriai were re leased f r 3 m  the 25@-foot stacks, 
wer? cor-iwtefi -w-ier meteorological control. These included 
tesiLrLg of ANP cer3,rn.t~ fae l  elements, monthly Ra19 releases,  

162 
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and several unexpected releases. 
and EPI, the close-in-hazard diffusion types (fumigating and 
looping) were closely watched or avoided. 
Weather Bureau w a s  r equ i r ed to  provide forecasts of times of 
inversion break-up, sxdden wind shifts into an ezster ly  
quadrant (eas te r ly  winds were sometimes avoided t o  prevent 
the poss ib i l i ty  of cross-contamination between the ETR and 
MTR), calm or very l i gh t  winds with strong temperature lapse, 
and periods of precipitation. It developed that accurate 
prognoses of the general weather conditions and resul t ing 
winds permitted the application of diffusion climatology t o  
accurate forecasts of the t i m e  of fumigation. Forecasts of 
wind shifts t o  an easter ly  quadrant from the prevail ing 
southwest winds were sometimes several hours off i n  timing 
but seldom incorrect.  
differences i n  winas between the tower a t  Central Fac i l i t i e s  
and those experienced i n  the MTR, Em, and CPP areas some 
three miles dis tant  were observed. Consequently, an Aerovane 
was ins ta l led  on the top of the 150-foot tower at  Grid No. 3, 
which i s  about one mile northeast of the NCR-ETR, t o  cover 
the operational needs of this area. 

For the t e s t s  i n  the 

As a resu l t  the 

During t ransient  weather conditions, 

2. Climatological 

a. Diffusion Climatology 

The f i n a l  in a series of three climatological reports,  which 
sumnvlrize the observational resu l t s  since the Weather Bureau 
s ta r ted  i t s  program at the NRTS, is  being written. "his i s  the 

results of research inv&tigations in to  atmospheric diffusion 
and turbulence a t  the NRTS, that are  necessary for  computations 
of radioactive waste disposal into the atmosphere. 

b. Isupleths of' Annual Average Air Concentration 

To assist i n  reactor s i t i n g  problems, mean annual isopleths 
of re la t ive air concentration were coquted  f o r  a 75-foot and 
a 250-foot stack. 
fonmila with the assumption tha t  the cloud w a s  averaged 
over 222 &#gee sectors to be compatible with wind rose data. 
Wind rose and ve r t i ca l  temperatllre lapse ra te  data taken at  
Central Fac i l i t i e s  were used fn the computation. Isol ines  of 
mean annual re la t ive  concentrations for  both t o t a l  hours i n  the 
day, and also fo r  hours of ver t ica l  temperature lapse only, 
were plot ted on overlays t o  correspond to  the scale custOIuXily 
used for  reactor s i t i n g  maps a t  the NRTS. By multiplying by 
the actual release of radioactive material a t  the NRTS during 
the year, i so l ines  of air concentration (annual average) can 
be constructed fo r  long-period steady releases. 
w i l l  quickly delineate areaa of maximum surface-level air- 
concentration from a reactor site, where v i r tua l ly  continuom 

The computations were based on Sutton's 

f 

These overlays 
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release of f i ss ion  products i s  anticipated fo r  e i ther  day shift 
operations or contimxms operation. 

and separating reactors from one another. Overlays of this 
type should be more usef'ul than wind roses for  such reactor 
s i t i n g  problems. Fig. LXXII shows the mean annual a i r  
concentrations of the I m J O r  isotopes released during normal 
operations a t  the MTR, ETR and CPP i n  1959. The annual 
concentration isopleths of 1-131 assuming constant release 
of the 1959 t o t a l  output from IET is presented i n  Fig. IXXIII. 
1-131 w a s  assumed t o  be l.@$ of the year's Lotal discharge. 
The isopleths a re  p lo t ted  as fractions of MPC for  the various 
isotopes were interpolated from calculated x isopleths and 
plo t ted  as  shown. 

One can also quickly 
-evaluate the added relat ive safety obtained by exclusion areas 

r 
c. Subsurface Tenqreratures 

TO assist, the eogineers i r -  projects that involve burying 
pipes sn0 condcLf belcw the ear th 's  surface, a study of s o i l  
t 3qe ra tu res  b m  t o  sever- f ee t  was i n i t i a t ed  about two y e a r s  
ago. 
one foot  intervals  from t ~ m  t o  seven f ee t  below an asphalt 
hi&i&y. 
prof i les  betweer_ the rratural t e r ra in  and a highway. 
particiLar in t e re s t  i s  the variation of the freezing depth 
between the two locations. The i n s d a t i n g  layer of snow 
n o m l l y  experienced i n  the winter i s  rewved Prom the road 
all-ng grester sub-surface cooling =der the road than 
under the na%cral terrain.  
the higher r e f l ec t iv i ty  of solar radiation 5y the snow blanket 
coapared to a black-top highway. 
radiation i n  the winter i s  so  s l igh t  that this ef fec t  i s  not 
great. 
t o  tk +Ja-g3oil w C ' 3  a h o  pe&t more rapid cooling and heating 
of the grxm3 imd.er the road. 

Fig. L X X V  S~I-IF~S t,k% 512 f r e e z b g  level extzx3ed t o  nearly 
f 9 - c  fee% mder the i.oLS. compared tr, abcat 2$- f e e t  under the 
n e t m a j  terrain dcring t i in  first wiilter of the s%udy. This 
vi=:%- was rssher mild; n~GC~eqi . i l en t ly- ,  it w.>&d %e reasonable 
t o  eLxpect frcst de2tF.j t r ~  gr+ater fhax f ive f e e t  urider the 
highway during r i o 1 ~  wi3;ers.  
surface &teqeraflrres mder %he road &-3 as  much as ten  degrees 
higher t h a c  ~ o ~ a r a 3 l e  la-flrs -m&r t he  natxral  terrain.  
wi i ler  rw4e 55 tempzrat-xe is also experierxed *mder the 
road. 
licsti-cr; i.2 PUBLIC ROADS MA.;AZmZ, Ftrblisbed by the Bureau 
P-&Uc: RaaZs. 

Teqerature  meas;lrlng eleuents were a l s o  ins ta l led  a t  

Comparisons could be made of sub-surface temperature 
Of 

A slight comteracting e f fec t  is 

However, incoming solar 

The gr5ster therznal conauctivity of the road compared 

In the s l rmmer t ime,  the sub- 

A 

The res:11_t3 5f tXs stvjs.  have bedn accepted for pub- 
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CPP ISOPLETHS-FRACTIONS OF MPC OF ri31 
MTR-ETR ISOPLETHS-FRACTIONS OF MPC OF A4'  

Fig .  LXXII. 
from ICCP and Inert Gases from the MTR-ETR for Year 1959 

Mean Annual Isopleths of Air Concentration of 1-13 
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Fig. UWV. 
Asphalt EKghwsy and the Matural Terrain, 1957-1958 
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I. ' 3. Research 

a. Dispersion Studies With Non-Radioactive Tracers 

The dispersion studies conducted i n  the first half of the year 
1959, u t i l i z ing  u r m k e  dye i n  solution as a fluorescent 
tracer> have re:es%iy been described by Bame . The primary 
~ l c l  jective was t o  st;; certaiz. features associated with the 
diffusim type C O I I R U O ~ ~ ~  referred t o  as looping, such as the 

selsase p9ir.t t o  the rxsimum surface-level air  concentration. 
'Ex? *racer was released from the top of a l5O-foot tower for  
3C m h i k  perio36 and w 9 ~  ssnp3led by high-volume air sa;nplers 
out %a two miles. 
a t  100 p s i  t o  a specially designed nozzle, broke the dyt? and 
TG?,+P soluzion h t c  a fiw spray. Several samples collected 
C'T, *&pore AA f i l t e r  paper FL the f i e l d  were comted under 
.-; mivz:sc.spe s30w~z.g ne%= par t i c l e  s ize  between one and 
FJ> e : rxs ,  WESC m e  vithk t k e  aerosol range. 

1 

surfase ccncsatrat im and the distances f romthe 

A cmpresscr, delivering 500 cfh of air 

One hm;.lred high mlme Staplex air  samplers were used a t  
w i c u s  ar"s a t  G r i d  Noe 3 .  
distances of 300, 400, ~ O C ,  1000, 1800, and 3400 meters from 
the release poitit,, After the eighth t e s t  the a rc  a t  3koo 
m$irs was discontimed acd a new arc  a t  150 meters was 
added. The 3CQ, 400, and 600 netex= arcs were widened from 
%> 60 degrees a t  this t i r e .  
of samplers was 6 O  on the 150, 300, MO me+er arcs, 2.70 on 
the 6OQ meter arc ,  i.7O o'i the 1000 meter a r c  and 1.8' on the 
1800 met.er a c .  The OM spacing arose from the fast that the 
g5.i was orfgi.mUy set '~g,  fo r  a source 100 meters from the 
flrst arc  rather thm 3OC) meters where the meteorologicaJ 
tower was located. 

I n i t i a l l y  arcs  were set  UB a t  

After Test No. 8, a rc  spacing 

heastiPements of Atmospheric Diffusion From AL E m d  SoUTce, 
5-y 1959. Norman E. Bcme. Presented ta the Sixth Air 
r;';lcaair.g Seninar , Idahc Fa l l s ,  Idaho. 
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A number of findings, however, were not readily interpreted, /  
Before publishing these resu l t s ,  it was deemed necessary to ~ 

extend the experiments along t'do l ines ,  that i s  i n  the 
ver t ica l  direction and for  longer sampling periods. 
previous tests were fo r  no more than 30-minute sampling 
periods and equipment was not available for  measurements of 
diffusion above the ground. It was found tha t  the decrease 
of centerline concentration with downwind distance was 
usually much greater than predicted by Sutton's equation. 
The values for Sutton's s t a b i l i t y  parameter, n, were 
usually found t o  be less than ordinarily assumed fo r  tem- 
perature lapse conditions. 
accepted, the sampling efficiency of the f ie ld  detectors fo r  
the t racer  had to  be investigated. An even more serious 
poss ib i l i ty  was the e f f ec t  of f a l lou t  or deposition q o n  
the cloud. 
air Concentration through the plume i n  a t  l e a s t  one ver t ica l  
p l m e  fo r  continuity checks of the released t racer ,  was 
considered preferable t o  s a p l i n g  the veg=tation fo r  
deposited activifYy. 

A l l  the 

Refore this resu l t  can be 

The direct approach, that is  of measuring the 

Frequently a wind directior, skiear from 10 t o  20 degrees 
existed between the  top and bcttom anemometer levels of the 
tower. Theoretical models of diffusion have aot taken this 
in to  account; however, there urbubtedly could be some ef fec t  
from shear upon thz assumed no=mal distribation of concentra- 
t ion  across t h e  plume. 
distributions,  or,ly 14 were fomd to  be normall. 
additional csses eo123 5e c lass i f ied  as borderline. 
distributions of the wind d i r e m i o n  fluctaations at  the 
height of the source w r e  cocsiderably mere normal. 
Consequectly, only part of the Eon-r-omlity of the crosswind 
coxeztraf ion curves may be a t t r ibu ted  t o  insuff ic ient ly  long 
sa . . l i ng  times. 
ship Setween bke 52rect;fzm shear and the r a t i o  9f computed 
to rnea~xed r_~-?srLt3e corxeotratix.  EDwever, samples i n  
tr-5 ver+,:ca; ?lirsrJC,ic?, are nee92.1 t o  yq?erZy assess the 
i q o r t m c e  c f  wfz.;i dire;f,icr s h e s  i,F3n &X2sLor? f o r  the 
smal3. SCF&: Invclved iz %he ixpZ.Eg 4iffrrsion type. 

Of some 84 crossvind concentration 
Only 24 

The 

*me dZ? f i=d a f a i r  s+.afist ical  rela%ion- 

F~LY sezL-Fcrteble 9 foot tcwarl; have keet itata1le.l a t  the 
rcC)C-.meter arc 03 G r i O  No. 3, esch six d e g r ~ o s  apart. Ten 
high-vckm a i r  sanplers are  auspecded eqixii-distant from one 
a r x k r  GL eao,fi tower. The i r r i t i a l  releases be from 
grout: level  %a insure fa i r ly  ,ncqlifve s q L i . a g  tkrough the 
mqjor par t  cf tke ~ l m d  fo r  c o q c t a t i m s  of the cor;t,inuity of 
+,he t racer .  
towers sho-zld be =gad. t o  the amorus% released a t  the source, 
i f  there i s  nc signlficw-t, fa2c-A or  deposition. 
hwed 20 D b t a i r r  some W-l$ releases fo r  +,?xis purpose i n  the 
next six n m % h ~  
disperzed, sample?!, azzd amlyzed has made it. appear prof i table  

The anomt of  tracer passing by ace row of 

It i s  

'The ease with wEch  marine dye can be 



t o  study this material further for  i t s  su i t ab i l i t y  as a t racer  
i n  studies of atmospheric diffusion and transport. 

The collection efficiency of the samplers used to  col lect  the 
uranine dye was investigated. 
Hurlburt X-934-AHa supported by an MSA 2133 a l l  dust f i l t e r  
is used with the Staplex high-volume air sampler fo r  the 
diffusion studies. A knm amouncU of uranine dye was  mixed 
dry i n  a v i r tua l ly  a i r  t i gh t  room and the known concentration 
was sampled for  different  lengths of time. 
fa l lou t  o r  deposition on the walls and f loor  was  made by a 
Gelman Sampler, which moves a f i l t e r  s t r i p  through the sampled 
a i r  stream. 
indicate the magnitude of the deposition. 
samplers with Millipore f i l t e r s  and water bubbler type 
samplers were a l so  checkedin this study. 
the Gelman sampler showed that the cloud concentration 
decreased about 94 per cent f o r  the ten minute sangding 
period. 
f iber  type filter and the MilUpore low-volume type f i l t e r  
was found t o  be greater than 50 per cent. The water bubbler 
samplers, although they showed a high collection efficiency, 
were not readi ly  evaluated since uranine dye was observed 
throughout the en t i re  system of these samplers. Although 
the results indicate that the sampling devices used probably 
detect most of the t racer  i n  the f i e ld ,  the large fa l lou t  
i n  the calibration room prevented computation of precise 
collection efficiencies.  

A glass f ibe r  type f i l t e r ,  

A measure of the 

The change of a i r  concentration with time w i l l  
Low volume air 

The results from 

The collection efficiency of both the glass 

b. T-Sonde Studies 

The T-Sonde program, init iated i n  April 1959, i s  providing 
a body of useful data. 
study ground based nocturnal inversious w i t h  modified 
radiosondes and s iap l i f  i ed  receiving equipment, was 
designed primarily t o  observe the seasonal variation 
of the height t o  which the inversions grow. 
Dickson and Mansfieldl describes the s y s t e m  and i ts  opera- 
t ion  t o  obtain the low-level temperature soundings. 

The program, which proposes t o  

A paper by 

THE T-SONDE, A I x l W  UTVEL AIR TEMPERATURE MEASURING DEVICE, 
July 1959. By C .  R. Mckson and H. R. Mansfield. 
Submitted to the Sixth A i r  Cleaning Seminar, July 1959, 
Idaho Falls , Idaho. 
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Fig. LXXV shows tb components of the T-Sonde and the 
assembled train. 

F i g .  Lxxv. Components of a T-Sonde 

Approximately 100 soundings have been made from which the 
tabulations of maximum, inversion height and the maglitude 
of the greatest inversion are shown i n  Table 36. 

Table 36. Inversion Heights and In tens i t ies  from 
T-Sonde Measurexrents. 

Month 

April  

*Y 

June - July 
Aug. - Sept. - Oct. 

Nova - D ~ C .  

R a n g e  of Magnitude of 
Inversion H t .  greatest  inversion 

(meters) "F 

2 50 -625 22.5 

625 -725 27.5 

300-550 22.5 

375- ,500 22.0 

55O-lL!OO 34.0 



It i s  apparent that the nocturnal inversion i s  w e l l  formed 
i n  all seasons a t  t i e  NRTS with maximum heights exceeding 
the height l imitation of tethered blimps, some 3-400 meters. 
During successive clear nights i n  winter, the top of the 
nocturnal surface-based inversion is  established above 
1000 meters i n  a polar m a r i t i m e  air  mass with the ground 
uncovered by snow. S i rd la r  observations with snow cover 
for  a maritime air mass or  fo r  a polar continental air  
mass are unavailable because of the absence of snow or a 
polar continental a i r  mass during the first pa r t  of winter 
1959 

The winter soundings indicate that near adiabatic lapse 
rates are established during the day only t o  5-600 meters 
as a result of the l imited insolation and convection i n  
the layers near the ground. 
inversion exceeds 600 meters a capping inversion may remain 
above t h i s  height throughout the day. 
elevated inversion upon the ver t ica l  p rof i les  of wind direc- 
t ion and speed and i t s  relationship t o  the result ing surface 
winds is  one of the pr incipal  objectives of the sounding 
program. 

Thus, when the top of the 

The ef fec t  of the 

I c.  Atmospheric Transport 

Studies of atmospheric motions involving distances of 10-50 
miles w i l l  be included under the caption of atmospheric 
transport rather than diffusion or dispersion. 
of these studies a t  the NRTS is  t o  define more c l e a r l y t h e  
wind pat terns  and wind shears t h a t  are  experienced over 
this region. From the results, it i s  hoped that information 
w i l l  be obtained t o  irrproiE wind forecasts and t ra jectory 
conputations for  reactor operational purposes. 

The objectives 

Two principal =tho& of a t tack are  being followed i n  
addition t o  maintaining a micro-network of wind stations.  
One is  the use of fluorescent t racers  and the other i s  the 
tracking of constant-level-balloon borne tarets by radar. 
Neither has been successful t o  date. 

Uranine dye i n  solution was released from the top of the 
150-foot tower a t  Grid No. 3 during a period of steady 

southwest winds over the en t l r e  area. This site i s  about 
one mile north of the Chemical Processing Plant i n  the 
southern pa r t  of the NRTS. The off -s i te  monitoring net- 
work of the Health and Safety Division, IDO, some t h i r t y  
miles t o  the north, w a s  activated but no traces of the dye 
could be found. 
that the t ra jectory would have intercepted this network of 
saqlers. 
insuff ic ient  dye was released or  it w a s  removed from the a i r  
by fal lout  or deposition on the sagebrush. 
indicated that releases from a more elevated point, to  
prevent ground deposition, par t icular ly  during periods of 

It i s  quite cer ta in  from the observed winds 

Therefore, it could only be concluded that 

The resu l t s  
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atmospheric s t ab i l i t y ,  might be more successful. 
from a i r c ra f t  are suggested, but first it was decided to 
explore releases from the East Butte (This Butte rises some 
1600 fee t  above the plain i n  the southeast corner of the 

Releases 

ms ) .  
Smoke pots were used t o  obtain some idea of the f l o w  over the 
East Butte, i n  order t o  determine how effect ively a t racer  
mght be carr ied away. 
fo r  wind speeds above 15 mph, the smoke was observed t o  
quickly descend the lee  side slope of the Butte. Smoke 
releases are planned t o  study the behaaor  of the winds 
over the Butte during periods of strong s t a b i l i t y  and 
l i g h t  winds a t  this height. However, preliminary studies 
have indicated l i t t l e  reason for believing that the East 
Butte w i l l  be a successful launching point for  long range 
t racer  studies. Dispensing material from a i r c r a f t  may be 
successful but i s  expensive. 

For temperature lapse conditions or  

In  order to determine the f eas ib i l i t y  of tracking targets  by 
radar, a variety of targets  and a small semi-mobile APS-3 
radar set were obtained. This s e t  has a nominal 30 kilovatt 
power rating. 
are  polyhedrons covered by aluminum f o i l  that can be made 
t o  f l y  a t  f a i r l y  constant levels ,  and balloons with aluminum 
dipole ref lectors  placed on the inside were t r ied .  These 
targets  could only be tracked from two t o  four miles under 
the best  cod i t ions .  
ref lect ing type targets  would be sai table  for  l a w  power 
radar se t s .  

A variety of targets including tetroons, which 

It appeared a d i k e l y  that purely 

d. Whi!.ence Parameters 

WitMr. the Last s i x  monCvhs s7lffieier;t eqiiptent has been 
tkvelqxd o r  made ami lab le  50 study var io-s  features of 
aknoqheric t:l-hulence, t ha t  are c e e k a  f o r  zmputations 
of aixusgheris d2ffusiC)ri. Wrbuler-ce parame5ers such as 
horizo22ai ar,d ve r t i ca l  wind g s t i n e s s  and i t s  variation 
with height acd averagfng time, low-level wind prof i les  for  
roughxss zi3 s t r e s s  co;lrputations, =id vied directions 
f lx tua , t i cn  variar-ces are needed t o  evakxte  dispersion 
data. 
ea r l i e r  was not prover, t o  be s -S f i c l ec t ly  accxrate for  
m i y  of these calculations.  

The ammometry fo r  the J i f f s i o n  studies mentioned 
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Three bivanes have been developed and have been in s t a l l ed  
on the 150-foot tower a t  Grid No. 3. A Beckman and Whitley 
anemmeter i s  also placed a t  each bivane level .  
tower snd attached instrumentation are shown i n  Fig. LXXVI. 

The l5O-foot 

Fig. LXM. 
Sampling Grid 

Meteorological Tower and Instruments with 

The anemmeters have been tested in the wind tunnel of the 
General Electr ic  Company a t  ANP and found t o  match f a i r l y  
accurately. Counters have been placed i n  pa ra l l e l  with the 
anemometer recorders t o  f a c i l i t a t e  the adjustment of the 
measured results for  the s l igh t  differences i n  calibration. 
Considerable care, guided by wind tunnel results, has gone 
into the selection of suitable recorders for  the bivanes. 
Two considerations are especially important i n  the selection 
of the recording system. One i s  the speed of response of 
the recorder and the other is  the current required t o  be 
passed through the potentiometer of the bivane. 
should be kept t o  a minimum t o  reduce arcing across each 
turn of the potentiometer wire and permit maximum l i f e .  
From the resul ts  of wind tunnel t e s t s  and f i e l d  experience, 

The l a t t e r  
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self-balancing type potentiometer recorders with a one-second 
f u l l  scale deflection were selected. A special  input c i r cu i t  
t o  reduce the current through the bivane to a minimum was 
substi tuted Por the bridge c i r cu i t  of the recorder. Preliminary 
details of the bivane development and tes t ing  have been reported 
by Dicksonl. 

The ver t ica l  temperature lapse r a t e  w i l l  be measured by slow, 
aspirated, and shielded themhms. A mobile trailer, t o  
house the various recorders, has been r e a a e d  acd wired. 
Equipment t o  convert the various analog inputs from the 
above described meteorological system in to  digital form 
and storage on punched tape has not y e t  been purchased. 
The great amount of labor a d  time involved i n  reducing 
the data manually, par t icular ly  fo r  spectrum analysis, has 
made it appear essent ia l  t o  convert t o  a digital recording 
s y s t e m ,  A program and computer are  available fo r  spectrum 
analysis studies a t  Washington D. C . ,  once the information 
is  punched on cards or tape. 

C SPECIAL ACTIVITIES 

1. 

2. 

Seminar Program 

I n  order t o  keep the ent i re  Weather Bureau Staff informed of the 
s ta tus  and resul ts  of the various research investigations, a 
monthly seminar program was in i t i a t ed .  
conducted a seminar ia which he presented the highlights and 
important r e s d t s  of h i s  par t icular  project.  The speaker a l so  
received beneficial  t ra ining i n  presenting sc ien t i f ic  research 
r e su l t s  t o  a group. 
suggestions and ideas fo r  future work would frequently a r i s e .  

Each meteorologist 

Fromthe discussion a f t e r  each seminar, 

Visit ing Consultant 

A consultant, Professor A .  K, Blackadar, Department of Meteorology, 
Pennsylvania State  University, joined the Weather Bureau staff 
for  the month of August. 
program and needs and by individual discussions with the research 
meteorologists, many suggestions for  future programs and studies 
were made. D r .  Blackadar a l so  gave a ser ies  of lectures dealing 
with such relevant topics as wind and temperature relationships 
wi th  height, atmospheric diffusion and turbulence theory, wind 
shear, and nocturnal thunderstorms. 

F r o m  a thorough review of the S i t e  

Wind Tunnel T e s t s  nf R Bivane  Develmed a t  the National Reactor 1 
~ -- ..--_- ---_-- ----- -- - -- - -  - - - ~  - - 

Testing Station, Idaho Fa l l s ,  Idaho, 1959, by C .  R .  Dickson 
(unpublished manuscript 1 Wea 



D FUTUREPROGRAMS 

1. 

2. 

Operational and Service 

As the nmiber of reactors and experiments a t  the NRTS increases, 
it i s  anticipated that there w i l l  be an increasing demand f o r  
reactor operational forecasts and weather surveillance. Best 
present estimates indicate that demands f o r  Weather Bureau 
services will be par t icular ly  heavy for  t e s t s  i n  the MTR-ETR, 
the IET, the Waste Calcination Plant and the FET in  future months. 
Significant releases of radioactive material a re  anticipated 
from sone of these experiments requiring close l ia i son  between 
the contractor, the f ie ld  monitoring crews of the Health and 
Safety Division, and the Weather Bureau. Forecasts fo r  the 
CPP and TREAT f a c i l i t i e s  as the need requires will be of a 
more routine nature. 

Relocation of the micro-net weather sub-stations from t i m e  t o  
t i m e  f o r  optimum coverage of reactor operations will be carr ied 
out. 
portable 92-foot towers, presently i n  use fo r  diffusion studies,  
w i l l  allow measurement of more meaningful winds t o  compute 
t ra jec tor ies  of stack releases. 
is  f e l t  that the basic objectives of the present se r ies  of 
diffusion studies are  realized. 

Research 

The research program w i l l  continue along two main l ines :  (a )  
Continued studies of atmospheric diffusion and (b)  Collection 
and study of data describing the thrze-dimensional wind and 
terqperature f ie ld .  
standing of the winds and consequently, t h e i r  forecasts over 

Elevation of wind instruments above the ground by the semi- 

This may be done t h i s  year i f  it 

The latter are needed t o  inprove the under- 

the 

a. 

NRTS . 
Tracer Studies 

Fluorescent t racers  w i l l  be used t o  continue studies of 
dispersion of pollutants,  which may be released in to  the 
atmosphere over the NRTS. 
be extended in to  the ver t ica l  direction by towers. Such 
three-dimensional t racer  studies will be limited t o  short  
range, out t o  two miles. I n  addition to e q i r i c a l l y  evalu- 
a t ing various diffusion models fo r  short  distances, speci- 
f i c a l l y  the looping diffusion type, some fundamental mete- 
orological studies can also be made with the data. The 
relationship between the three-dimensional dispersion of 
the t racer ,  as measured by the variances of the t racer  
material along the three coordinates, and the turbulence 
of the atmosphere w i l l  be explored as a function of scale 
and averaging t i m e .  
such as the variance of the wind direction fluctuation, C a n  
be obtained from the Weather Bureau bivane. Sow ten 

The coming year these studies will 

Fundamental parameters of turbulence , 
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f i f t een  releases are desired to obtain a measure of s t a t i s t i c a l  
significance fo r  the results. The scope of the study w i l l  
depend to some extent won the degree of d ig i t a lha t ion  that 
can be accomplished for  the bivane and anemometer systems. 

b. Upper Wind and Texperature Studies 

About two t o  three hundred T-Sonde ascents are planned for  the 
coming year. 
f e e t  above the surface, and are  tracked by double theodolites 
t o  obtain winds a t  a l l  levels .  
primarily during daylight hours, since the inversion frequently 
pe r s i s t s  a t  high levels  through a major p a r t  of the day. 
During the w a r m e r  mnths of the year, many night-ti= ascents 
a re  contemplated t o  provide additional detail on the develop- 
ment of the nocturnal inversion. 
variations of the three-dimentional wind and temperature 
structure,  a be t te r  insight  in to  the complex relationship 
between surface winds, topography, and ver t ica l  temperature 
prof i les  may be obtained. 
improvement over present forecast  techniques of surface winds 
a t  the NRTS. 

. 
These ascents are  usually terminated a t  5,000 

The wintertime studies will be 

From the seasonal and diurnal 

Such understanding i s  necessary for  

c. Atmospheric Transport 

Atmospheric motions, that are effective i n  moving radioactive 
material fo r  larger distances (10-50 miles), may be investigated 
by radar tracking of constant-level balloon-borne targets. 
This will depend upon developing a sui table  transponder, a 
transmitter carried by the balloon which is  triggered by the 
radar pulse and detected on the radar scope. 
r a w  s e t  does not have suff ic ient  power fo r  detecting purely 
ref lect ing type targets  beyond about four miles, a transponder 
i s  n e & d  for s tu j i e s  out t o  distances of any pract ical  value. 
The Weather Bureau i s  currently making a f eas ib i l i t y  study 
f x  4evelcpmn.t of a transponder. 

Since the present 

Tracers are also planned fo r  use i n  transport  s t d i e s .  
my be e i ther  fluorescent t racers  o r  radioactive material 
released from the stacks a t  the NRTS. Tracking of radioactive 
cloud 5y a i r c r a f t  is one too l  fo r  rapid tracking over d i f f i cu l t  
terrair, for  long distances. Animal and vegetation samples, 
taken by the Ecology Brarich, have also been u s e f d  for  this 
purpose, since prev5ous studies have shown good agreement 
between meteorolcgical t ra jectory computations and observed 
deposition patterns.  

These 

d. Digitalization of NRTS Weather Network 

The forThcoming year will see a major stride forward i n  the 
automation of the weather measuring system on the NRTS. 
system covering the northern part of the NRTS is  presently being 
ins ta l led  by the General Electr ic  Co. 
lying 

One 

Teleaetering from out- 
sta';ionf and d ig i t a l  readout on e l ec t r i c  typewriter and 
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punched tape of winds and temperatures are involved. 
similar system w i l l  be used t o  digi ta l ize  the weather 
information currently being measured at Central Fac i l i t i es  
and several outlying stations.  A high speed punched tape 
system is also being prepared for  storing the information 
from several bivanes. 

A 

TALKS AND FWBLICATIONS 

1. 

2. 

3 .  

4. 

METEOROLOGICAL PROBLEMS I N  THE OPERATION OF REACTORS, presented by 
N0rma.n F. I s l i t z e r  t o  the Sixth Annual Nuclear Sciences Seminar, 
Idaho F a l l s ,  Idaho, July 1959. 

MEASUKEKENTS OF A'IMOSPHERIC DIFFUSION FROM AN EUVA!IED SOURCE, 
presented by Norman E. Bowne t o  the Sixth Air Cleaning Seminar, 
Idaho Falls,  Idaho, July 1959. 

SHORT RANGE TRACER STUDIES I N  THE ATMOSPHFlRE, presented by 
Norman F. Is l i tzer  t o  the Graduate Student Colloquim, Department 
of Meteorology, University of Wisconsin, Madison, Wisconsin, 
December 1959. 

WORKBOOK IN ATMOSPHERIC DIFFUSION CAUULATION, IDO-12005, 
G. A. DeMaxrais, February 1959. 
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Chapter U 

U. S. PUBLIC HEALTB SEWICE 

R.  D. Coleman, Senior Officer 

SCOPE 

The U. S. Public Health Service ac t iv i t i e s  a t  the NRTS operated on 
two fronts ,  the Technical Advisor function conducted by the  Senior 
PHS Officer and the Monitoring Evaluation Project, s taffed by four 
professional people with J. J. %bo as Project Chief. 
meniber of the Monitoring Evaluation Project, a physicist ,  was 
added i n  July. 

- 

The fourth 

SUMMARY OF MAJOR PROGRAMS 

1. The monitoring Evaluation Project i n i t i a t ed  a study t o  evaluate 
the environmental monitoring methods now being used and to  
correlate different  techniques whenever possible. 
report  issued i n  December 1959 stressed a re-emphasis of 
techniques and analysis t o  obtain data i n  a documented form 
that i s  interpretable i n  terms of a biological hazard such 
as a i r  concentration, cumulative external exposure, and 
deposited ac t iv i ty .  

A progress 

Field use was made of meteorologlcal predictions regarding the 
point of maximum concentration, d(max>. 
are used as sources their  inherently large air  volumes and 
high effect ive stack heights es tabl ish conditions which cannot 
be diqlicateii by use of controlled diffusion tests. 
samples were obtained a t  a(-) when that point was predicted 
t o  be Less than three miles fromthe stack. 

When operating reactors 

SiEplificsnt 

Work on the fieL'3. testing of materials and methods w a s  conducted 
i n  the fclluwing areas: 

a. Ul';rs. Eg.?.? vol1.111~ a i r  sampling was  fo-md to be useful i n  
sb+aiaing m e a ~ z g f u l  sampies a t  concentrations s l i gh t ly  
abo- bazkgrolmd fo r  re la t ive ly  short sampling times. A 
sampkr was devised, u t i l i z ing  availakle equipment, t o  
s a q k  a% this rate (Fig. IxxvrI) . 

b. CC-6 f i l ters  treated with silver n i t r a t e  were used i n  
moniforir~g reactor effluents because of t h e i r  a f f i n i t y  f o r  
the iodines as well as par t iculates .  
sources of ac t iv i ty  contained iodine i n  re la t ive ly  large 
proportion t o  the t o t a l  ac t iv i ty ,  the method showed merit 
especially for idenfif icat ion purposes. 
f i l t e r  of a scardard High V o l ? ?  air sampler a t  50 cf'm 
sapplied good sanples even under conditions of varying cloud 
paths. 

Since many of the 

A 7" x 9" treated 



Fig. LIMVII. Ultra High Velum Air Sampler 

c. The f eas ib i l i t y  of using collimated detectors for  posit ive 
location of radioactive clouds was evaluated, and f i e l d  
tests were initiated. 

2 .  The Senior Publ ic  Health Service Officer prepared a special 
evaluation of off-si te water sampling for  the Director of Health 
and Safety. 

The aerial monitoring equipment constructed by the Instrument and 
Develupmnt Branch was placed i n  operation. 
developed for  the application of aerial monitoring t o  emergency 
conditions a t  the NRTS. Radioactive clouds from routine 
releases were followed i n  an attempt t o  obtain data fo r  long 
range diffusion computations. 
equipment pr ior  t o  placement i n  the a i r c r a f t  and the equipment 
setup on the rear seat of a 4 place a i r c r a f t  (Fig. LXXvrIr). 

Procedures were 

The accompanying photos show the 

Approximately 32 hours of f l i gh t  time i n  l i gh t  a i r c r a f t  were 
u t i l i zed  i n  routine, training, and release monitoring and i n  
gathering data for refinements i n  the use of the equipnrent. 
An additional four hours were flown i n  conjunction with the 
USGS Aerial Survey of the NRTS. 
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Fig. IXXIX. Aerial Monitoring Equipmnt 
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c SPECIALACTIVITIES 

1. Data were collected to different ia te  between f i ss ion  product and 
natural  background ac t iv i ty  on air  samples. By establishing the 
gamna to alpha and beta t o  alpha r a t io s  fo r  natural  a c t i v i t y  f o r  
sampling times of 2, 4, and 6 hours and decay times of 1/2 t o  4 
hours a reference is  available against which the r a t i o s  obtained 
from unknown saaples can be compared without waiting f o r  the 
decay of the natural components. This technique i s  useful i n  
correcting fo r  natural  ac t iv i ty  when the f i ss ion  products are 
of short half-life. It can also be applied t o  screen routine 
samples fo r  the presence of f i s s ion  products. 

The use of dosimeter pencils fo r  determining low levels  of radiat: 
over long periods of time was investigated fo r  area monitoring. 
It was  found that the dosimeters must be pre-selected t o  get 
s t a t i s t i c a l l y  re l iab le  resul ts .  

The use of a wind powered air sampler has merit f o r  area 
monitoring and conceptual studies were Initiated. 
requires a highly advanced technology t o  remain within the premisc 
of low cost,  no auxiliary power, and reasonable sensi t ivi ty .  

This approach 

D FVTURF,PLANS 

The future a c t i v i t i e s  of the Monitoring Evaluation Project w i l l  be 
devoted to: 

1. 

2. 

3.  

4. 

5 .  

6. 

7. 

0. 

9. 

Completion of the study of environmental monitoring methods. 

Evaluation of the accuracy of meteorological predictions for  
distances i n  excess of 3 miles. 

Specific comparison of the results oi t rea ted  paper saqpling Wi. 
standard methods now i n  use a t  the NRTS. 

The application of low range dosimeters t o  area monitoring. 

Completion of the work on 5 and 5 ra t ios  fo r  rapid determinatit 
of the presence of f i ss ion  proaucts. 

The developEnt of a prototype wind powered sampler for  actual  
implementation studies. 

In i t i a t ion  of a reference system t o  quickly determine the  speci: 
isotopes which are  most probably present in releases from the 
various operations a t  the NRTS. 

The completion and calibration of a collimated detector fo r  clo1 
location purposes. 

Further investigation of techniques fo r  sanpling large air volu 
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10. Aerial Monitoring ac t iv i t i e s  w i l l  be devoted to gene;ral 
familiarization of ID0 personnel with equipment and tech- 
niques. 
of additional data t o  lend sophistication to aerial monitoring 
techniques a t  the NRTS. 
fo r  determining cloud dimensions at  distances greater than three 
miles in a continuing e f fo r t  to document the va l id i ty  of mete- 
orological predictions. 

Training f l i gh t s  w i l l  be u t i l i zed  for the collection 

These flights w i l l  a lso be u t i l i zed  

E TALKS AND PUBLICATIONS 

1. THE USE OF IODINE AS AN INDICATOR FOR REACTOR MONITaRING, by 
J. J. Sabo, J. E. Martin and R. F. Grossman. 
A i r  Cleaning Conference, July 1959. 

AN EVALUATION OF HIGH VOwlME SAMPLING RATES FOR AIR CONTAINING 

by J .  J. Sabo, J. E .  Martin, and R. F. Grossman. Presented a t  
Pacif ic  Northwest Section of AIHA, September 1959. 

Presented a t  Sixth 

2 .  
wroAcmvE PARTICULATE AT CONCENTRATIONS NEAR NQRMAL BACKGROUND, 

3.  AIR ML)NITORING AT NUCLEAR REACTOR OPERATIONS, presented by 
J. J. Sabo at the Sanitary Engineering Center, Cincinnati, during 
the course on Radioactive A i r  Pollutants, January 1960. 
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