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ARGONNE N A T I O N A L LABORATORY 
RADIOLOGICAL ASSISTANCE TEAM 

by 

G. T. L o n e r g a n and W. H. Smi th 

A B S T R A C T 

Th i s d o c u m e n t d e s c r i b e s the ac t i on t a k e n by A r g o n n e 
N a t i o n a l L a b o r a t o r y in m e e t i n g i t s r e s p o n s i b i l i t y a s p a r t of 
the o v e r a l l R a d i o l o g i c a l A s s i s t a n c e P l a n . The L a b o r a t o r y ' s 
R a d i o l o g i c a l A s s i s t a n c e T e a m o r g a n i z a t i o n and m e t h o d s of 
t r a i n i n g , o p e r a t i o n s , e q u i p m e n t , and u t i l i z a t i o n a r e d i s c u s s e d . 

T h i s d o c u m e n t is not in t ended to r e p l a c e the R a d i o 
l o g i c a l A s s i s t a n c e P l a n - Ch icago O p e r a t i o n s Office M a n u a l 
of 7 - 1 - 5 9 . 

INTRODUCTION 

A R a d i o l o g i c a l A s s i s t a n c e T e a m w a s o r g a n i z e d a t A r g o n n e N a t i o n a l 
L a b o r a t o r y in D e c e m b e r 1957, a t the r e q u e s t of the M a n a g e r of the Chicago 
O p e r a t i o n s Office, and is p r e s e n t l y g o v e r n e d by po l icy a s ou t l ined in C h a p 
t e r 0526 U.S. A . E . G . M a n u a l . 

S e v e r a l m e e t i n g s he ld in A l b u q u e r q u e , New M e x i c o , W a s h i n g 
ton, D. C , and Idaho F a l l s , Idaho, w e r e a t t e n d e d by a r e p r e s e n t a t i v e of the 
R a d i a t i o n Safety Sec t ion of the I n d u s t r i a l Hygiene and Safety Div i s ion of 
A r g o n n e N a t i o n a l L a b o r a t o r y , h e r e i n a f t e r r e f e r r e d to a s A N L . The o v e r 
a l l p r o b l e m s , p r o c e d u r e s , and p lann ing w e r e d i s c u s s e d in d e t a i l with r e p 
r e s e n t a t i v e s of the A E C and o t h e r o r g a n i z a t i o n s who w e r e r e q u e s t e d to 
p r o v i d e o r a d v i s e on a R a d i o l o g i c a l A s s i s t a n c e Capab i l i t y . The i n f o r m a 
t ion ob ta ined f r o m t h e s e s e s s i o n s w a s u s e d a s a guide in the d e v e l o p m e n t 
of the A N L T e a m . The p r i m a r y ob jec t ive of the A N L T e a m , a s o r i g i n a l l y 
o r g a n i z e d , w a s to p r o v i d e e m e r g e n c y r a d i o l o g i c a l a s s i s t a n c e at the s i t e of 
i n c i d e n t s involv ing n u c l e a r w e a p o n s , u n d e r the d i r e c t i o n of the A E C - C O O 
m a n a g e r ' s r e p r e s e n t a t i v e . 

The o r i g i n a l A N L o r g a n i z a t i o n c o n s i s t e d of two un i t s of five m e n 
each . P r i o r to J a n u a r y 1, 1958, t h i s t e a m w a s o r g a n i z e d , equ ipped , and 
b e g a n to funct ion a s a uni t of the A E C R a d i o l o g i c a l A s s i s t a n c e P l a n . 

The A N L T e a m w a s a d v i s e d in M a r c h 1958 t h a t the c a p a b i l i t i e s of 
a l l e s t a b l i s h e d e m e r g e n c y m o n i t o r i n g t e a m s be ex t ended to i nc lude a l l 



t ypes of r a d i a t i o n i n c i d e n t s . T h i s e x t e n s i o n r e q u i r e d T e a m r e s p o n s e to 
t hose i n c i d e n t s involving l i c e n s e e s , c o n t r a c t o r s , and o the r o r g a n i z a t i o n s , 
in add i t ion to w e a p o n s i n c i d e n t s . The p r i m a r y a r e a of r e s p o n s i b i l i t y a s 
s igned to the A N L T e a m is a t e n - s t a t e a r e a of a p p r o x i m a t e l y 640, 000 s q u a r e 
m i l e s . Th i s a r e a i nc ludes the fol lowing s t a t e s ( see F i g . l ) : 

Ohio Indiana Iowa M i n n e s o t a N o r t h Dako ta 
Mich igan I l l inois W i s c o n s i n N e b r a s k a South Dakota 

The T e a m has b e e n involved in 27 off-si te ca l l -ou t s up to May, 1963 
( see F i g s . 2, 3, and 4). 

ORGANIZATION - G E N E R A L 

The o r i g i n a l T e a m c o m p o s i t i o n of two un i t s , of five m e n each , w a s 
d i s c o n t i n u e d in J u n e I960 in favor of the following o n e - t e a m , t w e l v e - m a n 
o r g a n i z a t i o n : 4 - T e a m c a p t a i n s ; 6 - T e a m m o n i t o r s ; and 2 - T e a m in
s t r u m e n t r e p a i r m e n m o n i t o r s . 

Any c o m b i n a t i o n of two or m o r e m e m b e r s , one be ing a T e a m c a p 
ta in , m a y p r o v i d e r a d i o l o g i c a l a s s i s t a n c e e i t h e r on s i t e (at A N L ) , a t the 
d i r e c t i o n of the S u p e r v i s o r of the R a d i a t i o n Safety Sec t ion , or off s i t e , a t 
the d i r e c t i o n of the M a n a g e r of the A E C - C h i c a g o O p e r a t i o n s Office. 

The t w e l v e - m a n o r g a n i z a t i o n p r o v i d e s the T e a m c a p t a i n a cho ice in 
the s e l e c t i o n and u t i l i z a t i o n of p e r t i n e n t s k i l l s wi th in the T e a m m e m b e r 
sh ip on a p a r t i c u l a r ca l l -ou t . The p r e s e n t o r g a n i z a t i o n has a l s o i n c r e a s e d 
the a s s u r a n c e of p r o v i d i n g a b a l a n c e d uni t of at l e a s t s ix m e n wi th in a 
r e a s o n a b l e t i m e on an a r o u n d - t h e - c l o c k b a s i s . The t w e l v e - m a n , o n e - t e a m 
concep t a l s o p r o v i d e s for an e q u a l i z a t i o n of ca l l -ou t e x p e r i e n c e . A l l T e a m 
m e m b e r s have p a r t i c i p a t e d in a t l e a s t one ca l l -ou t ( s ee Tab le l). 

The A N L T e a m m e m b e r s a r e ob ta ined f r o m the I n d u s t r i a l Hygiene 
and Safety D i v i s i o n (IHS) of the L a b o r a t o r y on a s e l e c t i o n - v o l u n t e e r b a s i s : 
s e l e c t i o n - in the s e n s e tha t an effor t is m a d e to p r o v i d e a b a l a n c e d T e a m 
wi th a wide r a n g e of h e a l t h p h y s i c s s k i l l s and e x p e r i e n c e ; v o l u n t e e r - in 
tha t t h o s e s e l e c t e d a r e so i n f o r m e d and a d v i s e d that p a r t i c i p a t i o n i s so l e ly 
on a v o l u n t a r y b a s i s . 

T e r m i n a t i o n of p a r t i c i p a t i o n in T e a m a c t i v i t i e s m a y be a c c o m p l i s h e d 
by the T e a m m e m b e r v i a a s i m p l e v e r b a l r e q u e s t m a d e to a T e a m c a p t a i n 
or the s u p e r v i s o r of the R a d i a t i o n Safety Sec t ion . 

Th i s m e t h o d of s e l e c t i n g m e m b e r s h a s p r o v i d e d a T e a m wi th h e a l t h 
p h y s i c s s k i l l s and e x p e r i e n c e in the fol lowing f ie lds : r e a c t o r r e s e a r c h , d e 
v e l o p m e n t , and o p e r a t i o n ; p e r s o n n e l m o n i t o r i n g ; hot lab o p e r a t i o n s ; c h e m i s t r y 
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REGION NO. and 
OPERATIONS 

OFFICE 

POST 
OFFICE 

ADDRESS 

TELEPHONE 
for 

ASSISTANCE 

DDD 
AREA 
CODE 

Q) NEW YORK 
376 HUDSON STREET 

NEW YORK 14, 

NEW YORK 
YUKON 9.1000 

d) OAK RIDGE 
p. 0 BOX E 

OAK RIDGE, 

TENNESSEE 

433.8611, E« . 7607 

© S A V A N N A H 
RIVER 

p. 0 BOX A 

AIKEN, S.C. 

AIKEN, S.CMIDWAY 
9-6211, Erf. 3333 
AUGUSTA, GA., PARK 
4.63H, Erf. 3333 

803 

404 

(4) ALBUQUERQUE 
P 0. BOX 5400 

ALBUQUERQUE, 

NEW MEXICO 

© CHICAGO 
00 S. CASS AVE. 

ARGONNE, 
ILLINOIS 

CLEARWATER 7.7711 
Ext. 2111 or 541 

f b ) IDAHO 
p. 0. BOX 2108 

IDAHO FALLS, 

IDAHO 

522.4400 
Erf 2345 

j H SAN FRANCISCO 
2111 BANCROFT WAY 

BERKELEY, 
CALIFORNIA 

THORNWALL 1.562D 

[ 3 J RICHLAND 
P 0. BOX 550 

RICHLAND, 

WASHINGTON 

942-1111 
Exi. 6.5441 

R x i i e d ; November 1963 
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by A N L R a d i o l o g i c a l A s s i s t a n c e T e a m 



T a b l e I 

A N L RADIOLOGICAL ASSISTANCE TEAM 
P A R T I C I P A T I O N AND TRAINING 

T e a m M e m b e r 

T e a m C a p t a i n #1 
T e a m C a p t a i n #2 
T e a m Cap ta in #3 
T e a m Cap ta in #4 
T e a m Mon i to r #1 
T e a m Mon i to r #2 
T e a m Mon i to r #3 
T e a m M o n i t o r #4 
T e a m Mon i to r #5 
T e a m Mon i to r #6 
T e a m I n s t r u m e n t R e p a i r M a n #1 
T e a m I n s t r u m e n t R e p a i r M a n #2 

N u m b e r of 
Ca l l -ou t s 
A t t ended 

16 
11 

5 
3 
3 
3 

T r a i n i n g a n d / o r 
E x p e r i e n c e at 

Nevada T e s t Site 
or Sandia 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 

P R E V I O U S M E M B E R S 

T e a m C a p t a i n 
T e a m Cap ta in 
T e a m C a p t a i n 
T e a m M o n i t o r 
T e a m Mon i to r 
T e a m Mon i to r 
T e a m Mon i to r 

1 
2 
0 
4 
1 
1 
0 

Y e s 
Y e s 

N o 
Y e s 
Y e s 

No 
No 

and c h e m i c a l e n g i n e e r i n g o p e r a t i o n s ; p l u t o n i u m and o t h e r h i g h - l e v e l - a l p h a 
m e t a l l u r g i c a l o p e r a t i o n s ; i n s t r u m e n t m a i n t e n a n c e and r e p a i r ; d e c o n t a m i 
na t ion o p e r a t i o n s . 

A l l T e a m m e m b e r s have r e g u l a r f u l l - t i m e du t i e s wi th in the IHS 
Div i s ion . P a r t i c i p a t i o n in T e a m t r a i n i n g and a c t i v i t i e s i s c o n s i d e r e d an 
a d d i t i o n a l a s s i g n m e n t . 

D U T I E S 

T e a m Cap ta in 

T e a m c a p t a i n s a r e r e s p o n s i b l e for the s t a t e of p r e p a r e d n e s s of a l l 
T e a m m e m b e r s and for the p r o c u r e m e n t a n d / o r d e v e l o p m e n t of n e c e s s a r y 
i n s t r u m e n t a t i o n , p e r s o n a l p r o t e c t i v e c lo th ing , and t r a i n i n g . 



T e a m c a p t a i n ' s r e s p o n s i b i l i t i e s whi le p a r t i c i p a t i n g m a c a l l - o u t in 
c lude the co l l ec t i on , a n a l y s i s , and e v a l u a t i o n of i n f o r m a t i o n and m o n i t o r i n g 
da ta p e r t i n e n t to the inc iden t . He m u s t con t inua l ly i n f o r m and a d v i s e the 
AEC M a n a g e r ' s r e p r e s e n t a t i v e on o f f - s i t e i nc iden t s or the S u p e r v i s o r of 
the R a d i a t i o n Safety Sec t ion in o n - s i t e i n c i d e n t s , of the H e a l t h P h y s i c s a s 
p e c t s p e r t i n e n t to the p a r t i c u l a r inc iden t . 

The a r r a n g i n g for and r e p l e n i s h i n g of s u p p l i e s a s w e l l a s a s s u r i n g 
the r e a d i n e s s of e q u i p m e n t for fu ture u t i l i z a t i o n is a l s o a r e s p o n s i b i l i t y of 
the T e a m c a p t a i n s . 

The p r e p a r a t i o n of a c o m p l e t e r e p o r t on T e a m a c t i v i t i e s and in
v e s t i g a t i o n p e r t i n e n t to the c a l l - o u t m u s t be c o m p l e t e d by the T e a m c a p 
ta in or c a p t a i n s in c h a r g e . See the r e p o r t s e c t i o n on p . 19 for de t a i l ed 
d e s c r i p t i o n of r e p o r t s . 

A m e e t i n g of a l l T e a m m e m b e r s i s u s u a l l y a r r a n g e d by the T e a m 
c a p t a i n in c h a r g e of the c a l l - o u t , a t wh ich t i m e the c a l l - o u t is r e v i e w e d 
and c r i t i q u e d . 

The T e a m c a p t a i n is r e s p o n s i b l e for the p r o p e r i n i t i a t i on of a l l n e c 
e s s a r y f o r m s and p r o c e d u r e s a s p r e s c r i b e d by A N L a p p r o v e d po l icy p e r 
ta in ing to i s s u e d funds ( s ee p. 20 ). 

A r e c o r d a s to the a c t u a l n u m b e r of h o u r s spen t by the T e a m 
m o n i t o r s in p a r t i c i p a t i n g in c a l l - o u t s wh ich o c c u r or a r e ex tended to o the r 
t han n o r m a l w o r k i n g h o u r s is m a i n t a i n e d by the T e a m c a p t a i n . 

A m o n t h l y r e p o r t of T e a m a c t i v i t i e s is s u b m i t t e d to the S u p e r v i s o r 
of the R a d i a t i o n Safety Sec t ion in the n a m e of a l l T e a m c a p t a i n s . A d e 
t a i l e d d e s c r i p t i o n of th i s r e p o r t is found in the S p e c i a l R e p o r t s s e c t i o n 
on p. 19-

T e a m Mon i to r 

M o n i t o r s a r e r e q u i r e d to p a r t i c i p a t e in i n s t r u c t i o n and to t ake an 
a c t i v e p a r t in the p r e p a r a t i o n of i n s t r u c t i o n a l m a t e r i a l and a c t i v i t i e s in 
volv ing s p e c i a l p r o j e c t s . 

They m u s t be f a m i l i a r wi th the T e a m p r o c e d u r e s and d e m o n s t r a t e 
a c a p a b i l i t y of o p e r a t i n g a l l T e a m - a s s i g n e d e q u i p m e n t . They should know 
the l i m i t a t i o n s and field e x p e d i e n t s p e r t i n e n t to e a c h i t e m of T e a m 
e q u i p m e n t . 

The m o n i t o r s a r e r e q u i r e d to k e e p a b r e a s t of the c u r r e n t s t a t u s of 
T e a m e q u i p m e n t and i t e m s a s s i g n e d to t h e m p e r s o n a l l y . Th i s is a c c o m 
p l i s h e d by c o m p l e t i o n of s c h e d u l e d r o u t i n e m a i n t e n a n c e and o p e r a t i o n a l 
c h e c k s of a l l T e a m e q u i p m e n t and i n s t r u m e n t a t i o n . 



Rout ine r e p o r t s of the e q u i p m e n t and i n s t r u m e n t a t i o n s t a t u s a r e 
m a i n t a i n e d by the T e a m m o n i t o r s . T h e y a r e a l s o r e s p o n s i b l e for the a r 
r a n g e m e n t for r e p a i r a s n e e d e d . 

The T e a m m o n i t o r p r o v i d e s a s s i s t a n c e to the T e a m cap t a in in the 
co l l ec t i on , a n a l y s i s , and e v a l u a t i o n of i n f o r m a t i o n and m o n i t o r i n g da ta 
whi le p a r t i c i p a t i n g in a c a l l - o u t . 

He a s s i s t s in the r e p l e n i s h i n g of T e a m supp l i e s and in the s t o r a g e 
and p r e p a r a t i o n of e q u i p m e n t for fu tu re T e a m u t i l i za t ion . 

A s s i s t a n c e in the p r e p a r a t i o n of da ta , c r i t i q u e i n fo rma t ion , and 
o the r r e p o r t m a t e r i a l s is p r o v i d e d by the T e a m m o n i t o r upon c o m p l e t i o n 
of the c a l l - o u t . 

The a c c o u n t i n g for funds i s s u e d wi th in the p r e s c r i b e d t i m e and in 
the a p p r o v e d m a n n e r is the r e s p o n s i b i l i t y of e a c h T e a m m e m b e r . 

A v e r b a l r e p o r t to the T e a m c a p t a i n r e s p o n s i b l e for the p r e p a r a 
t ion of the m o n t h l y r e p o r t is m a d e by e a c h T e a m m o n i t o r . Th i s v e r b a l r e 
p o r t p r o v i d e s the T e a m c a p t a i n wi th i n f o r m a t i o n p e r t a i n i n g to T e a m - r e l a t e d 
a c t i v i t i e s p a r t i c i p a t e d in d u r i n g the r e p o r t p e r i o d . 

T e a m I n s t r u m e n t R e p a i r m a n - M o n i t o r 

D u t i e s of the two I n s t r u m e n t R e p a i r m e n - M o n i t o r s a r e e s s e n t i a l l y 
the s a m e a s t h o s e ou t l ined for the T e a m m o n i t o r s . 

T h e y m u s t , in add i t ion , be c a p a b l e of p e r f o r m i n g both shop and field 
m a i n t e n a n c e , r e p a i r , and m o d i f i c a t i o n of T e a m i n s t r u m e n t a t i o n . 

The d e v e l o p m e n t and m a i n t e n a n c e of r e p a i r equ ipmen t , i . e . , k i t s , 
s p a r e p a r t s , e t c . , is the r e s p o n s i b i l i t y of the T e a m I n s t r u m e n t R e p a i r m a n -
M o n i t o r . 

TRAINING 

G e n e r a l 

The d e g r e e of r e a d i n e s s to cope s u c c e s s f u l l y wi th the wide r a n g e of 
p o s s i b l e i n c i d e n t s is d i r e c t l y r e l a t e d to the qua l i ty and quant i ty of t r a i n i n g 
p a r t i c i p a t e d in by e a c h T e a m m e m b e r . 

I n s p e c t i o n of the c a l l - o u t p a r t i c i p a t i o n c h a r t ( see Tab le l) w i l l 
r e a d i l y ind ica t e t ha t the e n t i r e T e a m m e m b e r s h i p does not p a r t i c i p a t e in 
e a c h c a l l - o u t . With t h i s in mind , the i m p o r t a n c e of full p a r t i c i p a t i o n by 



each member in al l t raining cannot be overemphasized. Full part icipat ion 
in informal and detailed cr i t iques of each cal l -out provides the best exper i 
ence short of actual cal l-out part icipat ion. 

The training of the Team is very broad when one considers skills 
obtained from prac t ica l exper ience . 

The six Health Phys ics moni tors of the Team have an average of 
seven and one-half years of exper ience in the field of applied Health 
Phys ics . All of the moni tors have completed two yea r s of the Radiation 
Safety Technician Training course provided by the Radiation Safety Section 
of IHS. 

The two m e m b e r s assigned to the Team as Instrument Repa i rmen 
have an average of ten years of experience in the field of Health Physics 
Instrumentat ion. The Instrument Repa i rmen have par t ic ipated in al l Team 
training and a r e capable of performing monitoring duties . 

The four Team captains, ANL Health Phys ic i s t s , have an average of 
ten yea r s of experience in the field of Supervision of applied Health Physics 
act iv i t ies . 

Training of the member sh ip has , on the average , requi red a total of 
3 50 m a n - h o u r s / y e a r since the inception of the Team. This figure r e p r e 
sents only the t ime utilized in t raining l ec tu res , conferences, or demons t ra 
tions, and does not include the t ime requ i red for prepara t ion of ins t ruct ional 
m a t e r i a l or t r ave l t ime by the Team m e m b e r s . 

The training of the ANL Team will be d iscussed for purposes of 
this r epor t as On-si te (at ANL) or Off-site Training. 

On-s i te Training 

The training on-s i te is p repa red and conducted by Team m e m b e r s 
usually during the monthly Team meet ings . The training conferences or 
training exe rc i ses a r e approved by the ANL Radiation Safety Supervisor 
and del ivered by Team m e m b e r s . An approved wri t ten procedure or lesson 
wr i t e -up is then distr ibuted to each Team member for future re ference and 
review when applicable. 

Most of the ear ly training covered famil iar izat ion of Team p roce 
dures , equipment, and repor t ing. However, these training act ivi t ies r e 
quire periodic review and modification. 

Repor ts and memos which may be of genera l informational value 
pertaining to possible Team act ivi t ies a re c i rcula ted for Team member 
review. However, no set schedule governs the issuance of such informa
tional i t ems . 



P r o c e d u r e s p e r t a i n i n g to T e a m o r g a n i z a t i o n , o p e r a t i o n , and duty 
a s s i g n m e n t s a r e d i s c u s s e d in d e t a i l a t r e g u l a r T e a m m e e t i n g s . Al though 
not c o n s i d e r e d a s s e p a r a t e t r a i n i n g c o n f e r e n c e s , but n o n e t h e l e s s of v i t a l 
i m p o r t a n c e in T e a m t r a i n i n g , is the r e v i e w and c r i t i q u e of a l l T e a m c a l l -
o u t s . R e p o r t s of on - s i t e and off-si te i n c i d e n t s a r e r e v i e w e d and d i s c u s s e d 
a t the T e a m m e e t i n g a s they b e c o m e a v a i l a b l e . 

Of f - s i t e T r a i n i n g 

The m a j o r p o r t i o n of off-si te n u c l e a r w e a p o n s t r a i n i n g for the A N L 
Teairi h a s b e e n conduc ted a t the N e v a d a T e s t S i te , M e r c u r y , Nevada . Twe lve 
m e m b e r s , s i n c e the i ncep t ion of the T e a m , have c o m p l e t e d the E m e r g e n c y 
M o n i t o r i n g T e a m t r a i n i n g c o u r s e p r o v i d e d at the Nevada T e s t Site and two 
g r a d u a t e d f r o m the c o u r s e p r o v i d e d a t Sandia B a s e , New M e x i c o . H o w e v e r , 
due to p e r s o n n e l a t t r i t i o n , only t en of the p r e s e n t twe lve m e m b e r s have 
b e e n so t r a i n e d . 

O t h e r o f f - s i t e t r a i n i n g a c t i v i t i e s have c o v e r e d such top ic s as l a r g e -
a r e a c o l d - w e a t h e r d e c o n t a m i n a t i o n e x e r c i s e s , A r m y - N a v y N u c l e a r Weapons 
Safety I n d o c t r i n a t i o n s , N u c l e a r Weapons M e d i c a l S y m p o s i u m , A E C N u c l e a r 
Weapons I n d o c t r i n a t i o n , and N u c l e a r E m e r g e n c y M a n a g e m e n t . 

C A L L - O U T P R O C E D U R E S 

O n - s i t e - G e n e r a l 

The twe lve m e m b e r s of the R a d i o l o g i c a l A s s i s t a n c e T e a m d e s c r i b e d 
in p r e c e d i n g p a r a g r a p h s a l s o funct ion on c a l l a s a uni t u n d e r d i r e c t i o n of 
the A N L R a d i a t i o n Safety Sec t ion S u p e r v i s o r du r ing any A N L - o r i g i n a t e d 
r a d i a t i o n inc iden t . The a v a i l a b i l i t y of the T e a m as o r g a n i z e d and equipped 
by A N L p r o v i d e s an a d d i t i o n a l c a p a b i l i t y in coping with e m e r g e n c y s i t u a t i o n s . 

The T e a m is n o r m a l l y a c t i v a t e d du r ing duty and off-duty h o u r s for 
o n - s i t e A N L - o r i g i n a t e d r a d i a t i o n i n c i d e n t s by the R a d i a t i o n Safety Sec t ion 
S u p e r v i s o r or a d e s i g n a t e d a l t e r n a t e by con tac t ing a T e a m cap ta in . The 
m e t h o d of a c t i v a t i n g the T e a m m a y be a c c o m p l i s h e d in two w a y s : 

1. The R a d i a t i o n Safety Sec t ion S u p e r v i s o r or a l t e r n a t e m a y 
c o n t a c t a T e a m c a p t a i n and i s s u e an I m m e d i a t e Cal l -out S t a t u s . 

2. He m a y i s s u e an a l e r t . The a l e r t w i l l be followed by h is i s s u 
a n c e of e i t h e r an i m m e d i a t e c a l l - o u t or a w i t h d r a w a l of the 
a l e r t , t h e r e b y r e t u r n i n g the T e a m to i ts n o r m a l Standby S t a t u s . 

The T e a m c a p t a i n in e i t h e r of the above c a s e s no t i f ies a p p r o p r i a t e 
T e a m i n e m b e r s . 



Def in i t ions of T e a m Sta tus T e r m s 

C a l l - o u t is the s u m of a c t i o n s by the T e a m m e m b e r s f r o m n o t i f i c a 
t ion of the T e a m to the c o m p l e t i o n of a l l a c t i o n s , inc luding r e p o r t i n g , in 
v e s t i g a t i o n a n d / o r iden t i f i ca t ion a s n e c e s s a r y . 

I m m e d i a t e C a l l - o u t S ta tus is def ined a s the no t i f i ca t ion of a T e a m 
c a p t a i n by the R a d i a t i o n Safety Sec t ion S u p e r v i s o r or a d e s i g n a t e d a l t e r n a t e 
tha t a s i t u a t i o n e x i s t s wh ich r e q u i r e s the i m m e d i a t e r e s p o n s e of the T e a m . 

A l e r t is def ined a s the no t i f i ca t ion of a T e a m c a p t a i n by the R a d i a 
t ion Safety Sec t ion S u p e r v i s o r or a d e s i g n a t e d a l t e r n a t e tha t a s i t ua t i on 
e x i s t s in wh ich the T e a m m a y or i nay not be r e q u i r e d to p a r t i c i p a t e . The 
u t i l i z a t i o n of t h i s type of a c t i v a t i o n a l l o w s for m a x i m u m p r e - p l a n n i n g by 
the T e a m m e m b e r s . 

A Standby S ta tus i s defined a s the n o r m a l T e a m r e a d i n e s s p o s t u r e 
a s d e s c r i b e d be low. 

The T e a m in i t s n o r m a l s t andby s t a t u s has the c a p a b i l i t y of 
r e p o r t i n g a s a uni t s i x (6) m e n to the L a b o r a t o r y Site wi th in 
one hour a f t e r no t i f i ca t ion d u r i n g off-duty h o u r s or in a p 
p r o x i m a t e l y 20 m i n f r o m 0830 to 1700 h o u r s Monday t h r o u g h 
F r i d a y . The a v a i l a b i l i t y of the T e a m is m a i n t a i n e d on a 
t w e n t y - f o u r (24) hour a day b a s i s . 

Du t i e s of the T e a m Cap ta in upon R e c e i p t of I m m e d i a t e C a l l - o u t 
S ta tus for O n - s i t e Inc iden t s 

1. Obta in a l l a v a i l a b l e p e r t i n e n t i n f o r m a t i o n c o n c e r n i n g the r a d i a 
t ion i nc iden t 

2. Notify and a s s e m b l e T e a m p e r s o n n e l a t the p r i m a r y r e n d e z v o u s 
point or a s d e s i g n a t e d . 

3. A r r a n g e for t r a n s p o r t a t i o n a s r e q u e s t e d to a c c o m p l i s h t a s k . 
A d d i t i o n a l t r a n s p o r t a t i o n w i l l be r e q u e s t e d t h r o u g h the Chief Site A d m i n 
i s t r a t o r d u r i n g duty h o u r s or t h r o u g h the Duty Off icer d u r i n g off-shif t 
h o u r s . 

4. Se lec t the n e c e s s a r y i n s t r u m e n t a t i o n . See Append ix I for 
T e a m e q u i p m e n t l i s t i n g . 

5. B r i e f the T e a m m e m b e r s on the t a s k and s i t ua t ion a s known, 
and a s s i g n spec i f i c d u t i e s . 

6. A s s i g n one T e a m m e m b e r to the a r e a d e s i g n a t e d by the R a d i a 
t ion Safety Sec t ion S u p e r v i s o r a s an o p e r a t i o n s c e n t e r . The funct ion of 
t h i s T e a m m e m b e r is to r e c e i v e , r e c o r d , and c h a n n e l d i r e c t l y to the R a 
d ia t ion Safety Sec t ion S u p e r v i s o r a l l T e a m - c o l l e c t e d da t a . 



7. A s s i g n s u b s e q u e n t t a s k s a s n e c e s s a r y and d i r e c t e d to e v a l u a t e 
and c o n t r o l the ex t en t of the r a d i a t i o n inc iden t . 

8. Upon c o m p l e t i o n of a s s i g n e d t a s k or t e r m i n a t i o n of T e a m p a r 
t i c i p a t i o n , a l l T e a m e q u i p m e n t w i l l be r e t u r n e d to i t s n o r m a l Standby Sta tus 
for p o s s i b l e fu tu re u s e . 

9. A c o m p l e t e w r i t t e n r e p o r t c o n c e r n i n g T e a m p a r t i c i p a t i o n w i l l 
be s u b m i t t e d to the R a d i a t i o n Safety Sec t ion S u p e r v i s o r upon h is r e q u e s t . 

10. A d e t a i l e d d i s c u s s i o n or c r i t i q u e of the T e a m p a r t i c i p a t i o n w i l l 
be he ld a t the next r e g u l a r T e a m m e e t i n g . 

Du t i e s of the T e a m Cap ta in upon R e c e i p t of an A l e r t 

1. C o n s i d e r d u t i e s #1 t h r o u g h #7 l i s t ed unde r r e c e i p t of an i m m e 
d i a t e c a l l - o u t s t a t u s s h o r t of a c t u a l T e a m a s s e m b l y and r e q u e s t of 
t r a n s p o r t a t i o n . 

Of f - s i t e - G e n e r a l 

The T e a m n o r m a l l y p r o v i d e s R a d i o l o g i c a l A s s i s t a n c e to p e r s o n s , 
o r g a n i z a t i o n s , c o n t r a c t o r s , l i c e n s e e s , l o c a l and s t a t e c iv i l a u t h o r i t i e s , and 
m i l i t a r y a g e n c i e s . A s s i s t a n c e to o f f - s i t e a g e n c i e s is p r o v i d e d only when so 
d i r e c t e d by the M a n a g e r of the A E C C h i c a g o O p e r a t i o n s Office or h i s a l 
t e r n a t e . A r e p r e s e n t a t i v e of the M a n a g e r ' s office n o r m a l l y a c c o m p a n i e s 
the T e a m . 

The Chief Site A d m i n i s t r a t o r of A N L or h i s a u t h o r i z e d r e p r e s e n t a 
t ive , the A N L Duty Off icer , is r e s p o n s i b l e for the c o o r d i n a t i o n of a c t i o n s 
a n d / o r no t i f i ca t ion of A N L p e r s o n n e l p e r t i n e n t to u t i l i z a t i o n or c a l l - o u t of 
the A N L T e a m . 

C a l l - o u t d u r i n g Duty H o u r s 

R e q u e s t s for a s s i s t a n c e o r no t i f i ca t ion of i n c i d e n t s involving r a d i o 
a c t i v e m a t e r i a l a r e n o r m a l l y d i r e c t e d to A N L by the M a n a g e r of the A E C 
Ch icago O p e r a t i o n s Office or h i s a u t h o r i z e d r e p r e s e n t a t i v e . 

The r e q u e s t for R a d i o l o g i c a l A s s i s t a n c e T e a m s e r v i c e s is u s u a l l y 
d i r e c t e d v e r b a l l y to the S u p e r v i s o r of the A N L R a d i a t i o n Safety Sec t ion or 
to h i s desi^gnated a l t e r n a t e . He , in t u r n , fol lows a p r e s e t s y s t e m of s e q u e n 
t i a l c a l l s un t i l a T e a m c a p t a i n is c o n t a c t e d and i n f o r m e d . The code n a m e s 
" O p e r a t i o n Red Dog" o r " O p e r a t i o n Hot Spot" a r e u s e d by A N L p e r s o n n e l 
when t i m e i s of the e s s e n c e to e x p e d i t e t h e no t i f i ca t ion of T e a m m e m b e r s . 

1. " O p e r a t i o n R e d Dog" i n d i c a t e s tha t the T e a m is be ing c a l l e d 
out to i n v e s t i g a t e a r a d i a t i o n i n c i d e n t o t h e r than a n u c l e a r w e a p o n s - t y p e 
i n c i d e n t . 



2. " O p e r a t i o n Hot Spot" r e f e r s to n u c l e a r w e a p o n s i n c i d e n t s . 

The T e a m m e m b e r s in both c a s e s r e p o r t to the T e a m r e n d e z v o u s 
poin t wi thou t de lay , and a s s i s t s in the load ing and p r e p a r a t i o n of the T e a m 
v e h i c l e for a n s w e r i n g the c a l l - o u t . 

The T e a m cap t a in , and the e n t i r e T e a m when p o s s i b l e , is b r i e f e d 
on the inc iden t by the A E C r e p r e s e n t a t i v e . D e p a r t u r e of the T e a m f r o m 
the L a b o r a t o r y is r e p o r t e d to the A N L Chief Site A d m i n i s t r a t o r ' s Office. 

Depend ing on the w e a t h e r , l oca t ion , u r g e n c y , and e s t i m a t e d d u r a 
t ion of the c a l l - o u t , a d m i n i s t r a t i v e a r r a n g e m e n t s for a p p r o p r i a t e m o d e s 
of t r a n s p o r t a t i o n and i s s u a n c e of m o n e y to ind iv idua l T e a m m e m b e r s a r e 
a c c o m p l i s h e d p r i o r to d e p a r t u r e . Upon a r r i v a l a t the inc iden t s c e n e , e v e r y 
r e a s o n a b l e effor t is expended by the T e a m in p r o v i d i n g a s s i s t a n c e and a d 
v i c e to the r e s p o n s i b l e r e p r e s e n t a t i v e ( s ee p. 1 6, D u t i e s ) . C o m m u n i c a t i o n 
and l i a i s o n is e s t a b l i s h e d wi th l o c a l law e n f o r c e m e n t a g e n c i e s when 
a p p r o p r i a t e . 

Al l T e a m da t a and p e r t i n e n t a c t i v i t i e s a r e p r o v i d e d in a f o r m a l 
r e p o r t to the S u p e r v i s o r of the R a d i a t i o n Safety Sec t ion ( s ee p. 19 , Cal l -ou t 
R e p o r t P r o c e d u r e s ) . F i n a l r e p o r t s a r e s u b m i t t e d to A E C - C O O when a p 
p r o p r i a t e . A c o v e r l e t t e r is p r e p a r e d for the s i g n a t u r e of the M a n a g e r of 
T e c h n i c a l S e r v i c e s a s a m e a n s of t r a n s m i s s i o n of the f o r m a l c a l l - o u t r e 
p o r t to the A E C - C O O . 

C a l l - o u t d u r i n g Off-duty H o u r s 

Ca l l s r e q u e s t i n g r a d i o l o g i c a l a s s i s t a n c e d u r i n g off-duty h o u r s a r e 
d i r e c t e d to the A N L Duty Off icer . The Duty Off icer i n f o r m s the D i r e c t o r 
of the A E C - C O O H e a l t h and Safety D i v i s i o n or h i s r e p r e s e n t a t i v e a s l i s t e d 
on a no t i f i c a t i on s e q u e n c e l i s t pub l i shed in the R a d i o l o g i c a l A s s i s t a n c e 
P l a n - Ch icago O p e r a t i o n s Office. The A E C - C O O H e a l t h and Safety r e p r e 
s e n t a t i v e c o n t a c t s the m a n a g e r of the COO and a d v i s e s h i m of the r e q u e s t . 
A p p r o p r i a t e c h a n n e l s w i th in the A E C a r e u t i l i z ed in d e t e r m i n i n g w h e t h e r 
a T e a m wi l l be a c t i v a t e d . If the A N L T e a m is to be u t i l i z ed , the A N L Duty 
Off icer is r e q u e s t e d to i n i t i a t e a c a l l - o u t of the A N L T e a m . 

The Duty Off icer c o n t a c t s an A N L T e a m c a p t a i n a c c o r d i n g to a p r e 
a r r a n g e d no t i f i c a t i on s e q u e n c e l i s t a s p r o v i d e d by the A N L T e a m . 

The not i f ied T e a m cap t a in p r o v i d e s the duty off icer with a l i s t of 
t h o s e T e a m m e m b e r s to be c o n t a c t e d . 

A s s i s t a n c e i s p r o v i d e d by the Duty Off icer in a r r a n g i n g for r o u t i n e 
and s p e c i a l r e q u i r e m e n t s of the T e a m , e .g . , c a s h a d v a n c e s , a i r t r a v e l , and 
s p e c i a l e q u i p m e n t . 

.,.i^r.,fsi: 1-lfi.ii. 



The A N L T e a m and A E C - C O O r e p r e s e n t a t i v e m e e t a t the n o r m a l 
r e n d e z v o u s point , load a p p r o p r i a t e e q u i p m e n t , and d e p a r t for the inc iden t 
s i t e . T e a m a c t i o n s and a c t i v i t i e s follow the p a t t e r n out l ined u n d e r C a l l -
out d u r i n g Duty H o u r s , p . 17. 

R e p o r t P r o c e d u r e s 

Upon the c o m p l e t i o n of n e c e s s a r y a c t i o n s and da ta co l l ec t i on a t the 
inc iden t s i t e and the r e t u r n of the T e a m to ANL, the m e m b e r s involved a r e 
r e q u i r e d to c o m p i l e a s u m m a r y r e p o r t of the T e a m ' s a c t i v i t i e s and i n v e s 
t i ga t ion . The r e p o r t i n c l u d e s the fol lowing i n f o r m a t i o n : 

1. r e a s o n for c a l l - o u t ; 

2. p a r t i c i p a t i n g p e r s o n n e l ; 

3. t i m e of d e p a r t u r e f r o m ANL; 

4. t i m e of a r r i v a l a t i n c i d e n t s i t e ; 

5. d e s c r i p t i o n of inc iden t ; 

6. r e s u l t s of s u r v e y and i n v e s t i g a t i o n ; 

7. a c t i o n t aken ; 

8. c o p i e s of i l l u s t r a t i o n s , g r a p h s , a n d / o r photographs; 

9- t i m e of d e p a r t u r e f r o m inc iden t s i t e ; 

10. t i m e of a r r i v a l a t ANL; 

11. s u b s e q u e n t i n v e s t i g a t i v e r e s u l t s conduc t ed at A N L (when 
a p p l i c a b l e ) . 

The f inal r e p o r t is s u b m i t t e d to the M a n a g e r AEC-COO through a p 
propriate a d m i n i s t r a t i v e c h a n n e l s . 

S P E C I A L R E P O R T S 

In any o r g a n i z a t i o n of t h i s type , it is a p r o b l e m to keep a l l m e m 
b e r s a w a r e of the i nd iv idua l and d i v e r s e a c t i v i t i e s of the T e a m . T e a m 
m e e t i n g s , t r a i n i n g s e s s i o n s , l e c t u r e s , and c o n f e r e n c e s a r e s o m e of the 
m e t h o d s u t i l i z e d to m a i n t a i n t h i s l i a i s o n . S p e c i a l T e a m r e p o r t s a r e a n 
o t h e r m e t h o d of i n t r a - t e a m c o m m u n i c a t i o n . To th i s end, a T e a m p r o g r e s s 
r e p o r t i s c o m p i l e d on a m o n t h l y b a s i s . The r e p o r t is s u b m i t t e d to the 
S u p e r v i s o r of the R a d i a t i o n Safety Sec t ion , a s w e l l a s to a l l m e m b e r s of 
the T e a m . The r e p o r t s u m m a r i z e s the a c t i v i t i e s of the T e a m for tha t 
m o n t h and i n c l u d e s the fol lowing i n f o r m a t i o n : 



1. t e a m c a l l - o u t s a n d / o r a l e r t s ; 
2. t e a m m e e t i n g s ; 
3. p e r s o n n e l s t a t u s ; 
4. t e a m t r a i n i n g ; 
5. s p e c i a l m e e t i n g s , c o n t a c t s , and c o n f e r e n c e s ; 
6. s p e c i a l p r o j e c t s ; 
7. s p e c i a l r e p o r t s ; 
8. e q u i p m e n t s t a t u s ; 
9- r e s u l t s of e q u i p m e n t i n s pec t i on ; 

10. a d d i t i o n a l p e r t i n e n t i n f o r m a t i o n . 

In add i t i on to the m o n t h l y p r o g r e s s r e p o r t , c e r t a i n s p e c i a l r e p o r t s , 
such a s s p e c i a l p r o j e c t s ( p r o c e d u r a l , equ ipmen t , t r a i n i n g , t r i p , b u d g e t a r y 
and s t a t i s t i c a l ) , a r e c o m p i l e d and d i s t r i b u t e d . 

FUNDS 

(a) E x p e n s e A l l o t m e n t s 

When it is d e e m e d n e c e s s a r y for an o f f - s i t e c a l l - o u t and p r i o r to 
l eav ing ANL, e a c h T e a m m e m b e r is a l l o t t e d funds a t t he r a t e of $150 p e r 
m a n . The d i s b u r s e m e n t i s m a d e by the chief A N L A c c o u n t a n t or h i s a u 
t h o r i z e d r e p r e s e n t a t i v e s , who a r e a v a i l a b l e on a 2 4 - h r b a s i s . It is the 
r e s p o n s i b i l i t y of e a c h T e a m m e m b e r to m a i n t a i n a r e c o r d of h i s d i s b u r s e 
m e n t s . The m o n e y is to be u t i l i z e d for t h o s e p u r p o s e s ou t l ined in the 
A N L P o l i c y and P r a c t i c e Guide . Within 5 days a f t e r the r e t u r n of the T e a m 
to ANL, e a c h T e a m m e m b e r i s r e q u i r e d to fi l l out an i t e m i z e d v o u c h e r 
s t a t ing a l l a u t h o r i z e d and j u s t i f i ab l e e x p e n d i t u r e s . A l l e x p e n d i t u r e s in e x 
c e s s of a l l o t t e d funds a r e r e i m b u r s e d by ANL. F u n d s in e x c e s s of a u t h o r 
i zed e x p e n d i t u r e s a r e r e t u r n e d to A N L by the p e r t i n e n t T e a m m e m b e r s . 

The t r a v e l and m o d e of o p e r a t i o n of a R a d i o l o g i c a l A s s i s t a n c e T e a m 
does not n o r m a l l y c o m p l y wi th r o u t i n e po l i cy and p r a c t i c e s out l ined in o r 
g a n i z a t i o n a l gu ides and m a n u a l s c o v e r i n g t h e s e s u b j e c t s . T h e r e f o r e , at 
ANL, a s e r i e s of cond i t i ons unique to T e a m e x p e r i e n c e s w e r e r e v i e w e d and 
u s e d a s the b a s i s in d e t e r m i n i n g m a n a g e m e n t - a p p r o v e d m e t h o d s of d i s 
b u r s e m e n t and r e i m b u r s e m e n t . 

(b) B u d g e t a r y 

T e a m e q u i p m e n t and m a t e r i a l is p r o c u r e d and m a i n t a i n e d for the 
e x c l u s i v e u s e of the T e a m . New, a d d i t i o n a l a n d / o r r e p l a c e m e n t i t e m s for 
the T e a m a r e i n c o r p o r a t e d in the t o t a l IHS y e a r l y budge t u n d e r a s e p a r a t e 
h e a d i n g As a g e n e r a l r u l e . T e a m budge t r e q u e s t s a r e m a d e one y e a r in 
a d v a n c e of the e x p e c t e d p r o c u r e m e n t . P r e - b u d g e t i n g for T e a m e x p e n s e s 



i n c u r r e d a s the r e s u l t of c a l l - o u t s , s u c h a s o v e r t i m e , p e r d i e m , lodging, 
and t r a v e l , i s not p o s s i b l e s i n c e i nc iden t o c c u r r e n c e cannot be p r e d e t e r 
m i n e d . The a l l o w a n c e s m a d e for t h i s type of e x p e n d i t u r e m u s t r e m a i n 
f lexib le wi thout s e t t i n g a de f in i t ive l i m i t tha t would tend to d e a c t i v a t e the 
u s e of the T e a m in the even t th i s l i m i t w a s e x c e e d e d . 

COMMUNICATIONS 

T e a m c o m m u n i c a t i o n s a r e b a s e d on two r e q u i s i t e s : ( l ) the m a i n 
t a in ing of c o n t a c t b e t w e e n ind iv idua l T e a m m e m b e r s and the T e a m ' s b a s e 
of o p e r a t i o n s , and (2) c o n t a c t b e t w e e n the T e a m ' s b a s e of o p e r a t i o n s and 
ANL. To th i s end the T e a m m a i n t a i n s and u t i l i z e s r a d i o c o m m u n i c a t i o n 
a s w e l l a s c o m m e r c i a l m e a n s , such a s t e l ephone , t e l e g r a p h , and t e l e t y p e . 

R a d i o e q u i p m e n t u s e d by the T e a m c o n s i s t s of one ( l ) 25-w m o b i l e 
t r a n s m i t t e r - r e c e i v e r and five (B) 1-W p o r t a b l e H a n d l e - T a l k i e s . The m o b i l e 
t r a n s c e i v e r is m o u n t e d in and o p e r a t e d f r o m the T e a m ' s v e h i c l e , w h e r e a s 
the H a n d i - T a l k i e s a r e b a t t e r y o p e r a t e d and a r e c a r r i e d by the ind iv idua l to 
h i s point of o p e r a t i o n . A l l un i t s a r e f r e q u e n c y m o d u l a t e d and o p e r a t e on 
an A N L - a s s i g n e d c a r r i e r f r e q u e n c y . 

Th i s e q u i p m e n t c o m p r i s e s the T e a m ' s r a d i o n e t w o r k wi th the 
m o b i l e t r a n s c e i v e r s e r v i n g a s the b a s e s t a t ion , and the H a n d l e - T a l k i e s 
c o m p l e t i n g the l o c a l ne t . The b a s e s t a t i o n is a l s o u s e d a s a m e a n s of c o n 
t ac t wi th A N L on o f f - s i t e c a l l - o u t s when cond i t ions p e r m i t . Te l ephone , 
t e l e g r a p h a n d / o r t e l e t y p e a r e u s e d when r a d i o c o m m u n i c a t i o n is not 
p o s s i b l e . 

E a c h T e a m m e m b e r is a s s i g n e d a spec i f ic c a l l l e t t e r tha t he u s e s 
a s a m e a n s of i den t i f i ca t ion . O p e r a t i o n of a l l r a d i o - c o m m u n i c a t i o n f a c i l i 
t i e s by T e a m m e m b e r s is sub j ec t to the r u l e s and r e g u l a t i o n s of the F C C . 

It should be r e c o g n i z e d tha t r a n g e , power output , t o p o g r a p h i c a l , 
and m e t e o r o l o g i c a l cond i t i ons a r e s o m e of the l im i t i ng f a c t o r s i n h e r e n t in 
the u s e of th i s type of e q u i p m e n t . 

T R A N S P O R T A T I O N 

Types of t r a n s p o r t a t i o n a v a i l a b l e for T e a m u s e inc lude g o v e r n m e n t 
or c h a r t e r e d v e h i c l e s , c o m m e r c i a l or c h a r t e r e d a i r c r a f t , and r a i l . The 
m o d e of t r a v e l u s e d d e p e n d s upon the type of inc iden t , d i s t a n c e , w e a t h e r , 
n u m b e r of p e r s o n n e l , and the a m o u n t and type of e q u i p m e n t needed . 

V e h i c u l a r t r a n s p o r t ( A N L R a d i o l o g i c a l A s s i s t a n c e T e a m veh i c l e ) 
h a s b e e n the m o s t f r e q u e n t l y u s e d m e t h o d of t r a v e l to and f r o m inc iden t 



s i t e s to d a t e . T h i s a l l o w s g r e a t e r u t i l i z a t i o n of the T e a m ' s c a p a b i l i t i e s a s 
c o m p a r e d wi th a i r o r r a i l t r a v e l w h e r e the a m o u n t and type of e q u i p m e n t 
tha t can be t r a n s p o r t e d is l i m i t e d . 

As a g e n e r a l r u l e , the T e a m o p e r a t e s on the fol lowing p r e m i s e . 
V e h i c u l a r t r a n s p o r t is c o n s i d e r e d for d i s t a n c e s up to 250 m i l e s when r o a d 
and w e a t h e r cond i t i ons a r e f a v o r a b l e , and up to 150 m i l e s for u n f a v o r a b l e 
cond i t i ons . C h a r t e r e d or c o m m e r c i a l a i r c r a f t a r e to be c o n s i d e r e d for 
d i s t a n c e s g r e a t e r t h a n 250 m i l e s , p lus the u s e of c h a r t e r e d o r o the r v e h i c 
u l a r t r a v e l f r o m the c o m m e r c i a l t e r m i n a l to the p l a c e of inc iden t . R a i l 
t r a n s p o r t a t i o n i s c o n s i d e r e d when e i t h e r a i r or v e h i c u l a r t r a v e l is not 
f ea s ib l e or when an inc iden t h a s o c c u r r e d on or n e a r r a i l l i n e s . 

A l l T e a m m e m b e r s a r e e x p e r i e n c e d in and a p p r o p r i a t e l y l i c e n s e d 
to o p e r a t e v e h i c l e s r a t e d a s p a s s e n g e r c a r s a n d / o r t r u c k s up to and in
c luding one ton. 

T e a m t r a n s p o r t a t i o n r e q u i r e m e n t s , o the r than v e h i c u l a r , is a r 
r a n g e d for by the A N L Duty Off icer in con junc t ion wi th the T r a v e l Sec t ion . 

E Q U I P M E N T 

Since the T e a m ' s i ncep t ion in 1957, the type and quan t i ty of e q u i p 
m e n t u t i l i z e d by the T e a m h a s b e e n v a r i e d in o r d e r to m e e t i t s d e s i g n a t e d 
r e s p o n s i b i l i t y . O r i g i n a l l y , the e q u i p m e n t i n v e n t o r y c o n s i s t e d of i t e m s n e c 
e s s a r y to cope wi th w e a p o n s i n c i d e n t s only. After M a r c h 1958 th i s i nven 
t o r y w a s expanded to c o v e r the T e a m ' s a d d i t i o n a l r e s p o n s i b i l i t i e s , i . e . , 
r a d i a t i o n i n c i d e n t s o the r t han and inc lud ing w e a p o n s i n c i d e n t s . The e q u i p 
m e n t s i t ua t i on is not and h a s not b e e n s t a t i c , but is r a t h e r v i a b l e in o r d e r 
to m e e t the a d d i t i o n a l p r o b l e m s con t inued e x p e r i e n c e d i c t a t e s . 

In g e n e r a l , the T e a m ' s equipment c a n be c l a s s i f i e d in three 
c a t e g o r i e s : 

(1) i n s t r u m e n t a t i o n ; 
(2) s u p p o r t i n g e q u i p m e n t ; 
(3) p e r s o n n e l p r o t e c t i v e c lo th ing and e q u i p m e n t 

( see A p p e n d i c e s I t h r o u g h V). F o r the m o s t p a r t the i t e m s l i s t e d a r e c o m 
m e r c i a l l y a v a i l a b l e . 

It h a s b e e n found n e c e s s a r y in s o m e i n s t a n c e s to d e v e l o p s p e c i a l 
e q u i p m e n t to m e e t the T e a m ' s n e e d s . E q u i p m e n t in t h i s c a t e g o r y deve loped 
to da te is a s l i s t e d : 
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g a s o l i n e - o p e r a t e d a i r s a m p l e r ; 
t he s o i l - , w a t e r - , a i r - s a m p l i n g kit; 
t w o - m a n kit ( see Append ix IV); 
m o d i f i c a t i o n of the T e a m ' s v e h i c l e ; 
M y l a r Spun Top A s s e m b l y . 

I n s t r u m e n t a t i o n and e q u i p m e n t a l l o c a t e d to the T e a m is u s e d e x 
p r e s s l y for T e a m a c t i v i t i e s . O t h e r w i s e such e q u i p m e n t is s t o r e d in a 
c e n t r a l l oca t i on on a s t andby s t a t u s . E x p e r i e n c e h a s p r o v e d tha t the e q u i p 
m e n t c a n b e c o m e de fec t ive d u r i n g t h e s e p e r i o d s of s t o r a g e . F o r th i s r e a 
son, a p e r i o d i c i n s p e c t i o n of a l l e q u i p m e n t is m a i n t a i n e d on a week ly b a s i s 
by a T e a m m e m b e r on r o t a t i n g a s s i g n m e n t . Defec t ive e q u i p m e n t is r e p a i r e d 
or r e p l a c e d , and a r e c o r d is kep t of a l l i n s p e c t i o n s conduc ted . 

The fol lowing is a b r i e f d e s c r i p t i o n of the v a r i o u s types of i n s t r u 
m e n t a t i o n c o m p r i s i n g the T e a m ' s i n s t r u m e n t i nven to ry : 

P o r t a b l e Alpha Coun te r ( P A C - 3 G ) 

D e t e c t o r : Gas ( P r o p a n e ) , proportional , approximate ly 

0.85 m g / c m ^ window 

P o w e r Supply: B a t t e r i e s 

P r i m a r y U s e : L o w - t o - i n t e r m e d i a t e - r a n g e a lpha s u r v e y 

T h i s i n s t r u m e n t has b e e n modi f i ed to p r o v i d e the add i t i ona l c a p a 
b i l i t i e s of l o w - e n e r g y b e t a e m i s s i o n p lus f a s t - s l o w n e u t r o n count ing . Low-
e n e r g y b e t a coun t ing is a c c o m p l i s h e d by i n c r e a s i n g the gas p r o p o r t i o n a l 
d e t e c t o r v o l t a g e . N e u t r o n d e t e r m i n a t i o n s a r e a c c o m p l i s h e d by employ ing 
an u n m o d e r a t e d BF3 d e t e c t o r for s low n e u t r o n s and a paraf f in m o d e r a t o r 
(long c o u n t e r type) for fas t n e u t r o n s . 

P o r t a b l e G-M Coun te r 

D e t e c t o r : G e i g e r - M u e l l e r tube , a p p r o x i m a t e l y 32 m g / c m ^ 

window 

P o w e r Supply: B a t t e r i e s 

P r i m a r y Use : L o w - t o - i n t e r m e d i a t e - r a n g e b e t a - g a m m a s u r v e y 

Ion iza t ion C h a m b e r ( juno 500 r ) 

D e t e c t o r : Ion iza t ion chamber , approximate ly 0.85 m g / c m 
window 

P o w e r Supply: B a t t e r i e s 

P r i m a r y U s e : H i g h - r a n g e a lpha , be t a , and g a m m a s u r v e y s . An a d 
d i t i o n a l r a n g e s c a l e h a s b e e n i n c o r p o r a t e d in th i s 
i n s t r u m e n t , i n c r e a s i n g the m a x i m u m r a n g e f r o m 
50 r / h r to 500 r / h r . 

(1) 
(2) 
(3) 
(4) 
(5) 



P o r t a b l e G-M Coun te r (End-window type) 

2 

D e t e c t o r : G e i g e r - M u e l l e r tube approx imate ly 2 m g / c m 

window 

P o w e r Supply: B a t t e r i e s 

P r i m a r y Use : L o w - t o - i n t e r m e d i a t e - r a n g e l o w - e n e r g y b e t a s u r v e 

Ion iza t ion C h a m b e r (Samson) 

D e t e c t o r : Ion iza t ion c h a m b e r , approx imate ly 0.4 m g / c m 

window 

P o w e r Supply: B a t t e r i e s 

P r i m a r y Use : L o w - r a n g e a lpha , be t a , and g a m m a surveys 

Wet P l u t o n i u m Mon i to r ( W M - l ) 

D e t e c t o r : Sc in t i l l a t i on ( l 7 - k e v p l u t o n i u m X r a y ) 

P o w e r Supply: B a t t e r i e s 

P r i m a r y Use : Wet p l u t o n i u m s u r v e y 

P o r t a b l e N e u t r o n Coun te r ( P N C - l ) 

D e t e c t o r : BF3 tube with pa ra f f in m o d e r a t o r 

P o w e r Supply: B a t t e r i e s 

P r i m a r y Use : F a s t and s low n e u t r o n detect ion 

2 7r I n t e r n a l G a s - f l o w Coun te r ( P C - 3 A ) 

D e t e c t o r : 27T Gas P r o p o r t i o n a l (90% argon, 10% m e t h a n e ) 

P o w e r Supply: 110-v, 6 0 - c y c l e AC 

P r i m a r y U s e : A i r - , w a t e r - , s o i l - , and g a s - s a m p l e count ing 

Gas S a m p l e r (3.5 l i t e r ) 

D e t e c t o r : G e i g e r - M u e l l e r tube , a p p r o x i m a t e l y 32 m g / c m 
window 

P o w e r Supply: None 

P r i m a r y Use : B e t a - g a m m a gas s a m p l e s . T h i s uni t u t i l i z e s an 
A C - o p e r a t e d v a c u u m p u m p to f lush and e v a c u a t e 
the s a m p l e s . The ZTX c o u n t e r is u t i l i z e d as the 
count ing d e v i c e . 
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A i r S a m p l e r ( p a r t i c u l a t e ) ( P A S - G E - 2 ) 

C o l l e c t o r : HV-70 f i l t e r p a p e r 

P o w e r Supply: G a s o l i n e eng ine ( 2 - c y c l e ) 

P r i m a r y U s e : A i r s a m p l i n g . The f i l t e r count is de termined in the 
2 TX c o u n t e r . 

P R O T E C T I V E C L O T H I N G AND E Q U I P M E N T 

The p r o t e c t i v e c lo th ing i s s u e d to ind iv idua l T e a m m e m b e r s is s o m e 
what d i v e r s e in t h a t it m u s t s e r v e a s both w o r k and p r o t e c t i v e c lo th ing . Due 
to the g e o g r a p h i c a l l oca t ion of T e a m ' s p r i m a r y o p e r a t i o n a l a r e a , one can 
expec t to e n c o u n t e r t e m p e r a t u r e s r a n g i n g f r o m -35°F to 100°F. F o r th i s 
r e a s o n the T e a m m u s t be supp l i ed wi th c o l d - w e a t h e r g e a r , s u c h as p a r k a s 
and f l e e c e - l i n e d b o o t s , a s w e l l a s l i g h t e r a p p a r e l for w a r m - w e a t h e r w e a r . 

The p r i m a r y r e s p i r a t o r y p r o t e c t i v e dev i ce is the M9A1 field p r o 
t e c t i v e r e s p i r a t o r wi th M i l c a n i s t e r . A half m a s k r e s p i r a t o r with " u l t r a " 
f i l t e r is a l s o a s s i g n e d to e a c h m e m b e r . The M9A1 is u sed a l m o s t e x c l u 
s i v e l y when h a z a r d o u s r a d i o a c t i v e a e r o s o l s a r e e n c o u n t e r e d . 

T e a m m e m b e r s who r e q u i r e the aid of c o r r e c t i v e l e n s e s a r e s u p 
p l ied wi th p r e s c r i p t i o n l e n s e s . The l e n s e s a r e m o u n t e d for i n s e r t i o n in 
the M9A1 r e s p i r a t o r . 

A N L RADIOLOGICAL ASSISTANCE TEAM V E H I C L E 

A v e h i c l e w a s a c q u i r e d d u r i n g the s p r i n g of I960, for the e x p r e s s 
p u r p o s e of i n c r e a s i n g the field c a p a b i l i t i e s of the T e a m . Mod i f i ca t i ons 
and i n s t a l l a t i o n of e q u i p m e n t in the v e h i c l e w e r e p r i m a r i l y b a s e d on the 
a s s u m p t i o n tha t the T e a m should be a b l e to function a s a s e l f - s u f f i c i e n t 
uni t . 

V e h i c l e ( see F i g . 5) 

Type : 2 - d o o r Sedan D e l i v e r y Truck* 

Eng ine : 6 C y l i n d e r 

D r i v e : S t a n d a r d T r a n s m i s s i o n 

P a s s e n g e r 
Capac i t y : 6 

*A s e d a n d e l i v e r y t r u c k i s s i m i l a r in c o n s t r u c t i o n to a n i n e (9)-
p a s s e n g e r s t a t i o n wagon . H o w e v e r , the s edan d e l i v e r y h a s a s ea t i ng 
c a p a c i t y of only t h r e e (3). A s e c o n d s e a t was a d d e d i n c r e a s i n g the 
p a s s e n g e r s e a t i n g c a p a c i t y to s ix (6). 



F i g . 5. T w o - d o o r Sedan D e l i v e r y T r u c k 

The following is a l i s t of m o d i f i c a t i o n s and equ ipmen t i n c o r p o r a t e d 
in the v e h i c l e . 

AC P o w e r Supply ( see F i g . 6) 

1 G e n e r a t o r ( l . 2 - k v a , 110-vol t , 6 0 - c y c l e AC) 
1 V o l t m e t e r 
1 F r e q u e n c y M e t e r ( v i b r a t i n g - r e e d type) 
1 F o u r - w a y R e c e p t a c l e (mounted in c a r g o s p a c e ) 
1 T w o - w a y R e c e p t a c l e (dash moun ted ) 
1 Hand T h r o t t l e (dash moun ted ; lock type) 
1 Add i t i ona l pul ley to DC g e n e r a t o r 

The AC g e n e r a t o r is m o u n t e d above the v e h i c l e DC g e n e r a t o r and 
d e r i v e s i t s power f rom the eng ine . O p e r a t i o n of the AC unit is a c c o m 
p l i shed only when the v e h i c l e is s t a t i o n a r y . The AC g e n e r a t o r is p l aced in 
o p e r a t i o n by m a n u a l i n s t a l l a t i o n of a d r i v e be l t b e t w e e n the pul ley of the 
AC g e n e r a t o r and a s e c o n d a r y pu l l ey on the DC g e n e r a t o r . Th i s t echn ique 
does not affect the n o r m a l o p e r a t i o n of the DC g e n e r a t o r . The l o c k - t y p e 
hand t h r o t t l e s e r v e s the p u r p o s e of r e g u l a t i n g the f r equency and vo l t age 
output of the AC g e n e r a t o r , by ad jus t ing the speed ( rpm) of the eng ine . 

C o m m u n i c a t i o n s 

1 Mobi l e T r a n s c e i v e r (25 w); s e e F i g . 7. 
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Fig. 6. AC Power Supply 

Fig. 7 

Mobile Transmi t te r 



Signa l s 

Cargo 

1 L a r g e Red F l a s h e r Light (roof m o u n t e d , f o r w a r d ) 
1 S m a l l Red F l a s h e r L ight (roof m o u n t e d , r e a r ) 
1 S i r e n 

1 Luggage R a c k (roof m o u n t e d ) 
1 T a r p a u l i n (for luggage r a c k ) 
1 Set T i e - d o w n B a r s ( c a r g o s p a c e ins ide v e h i c l e ) 

Count ing D e v i c e s 

1 2 7r i n t e r n a l gas flow c o u n t e r (PC-3A) - R a c k , spring loaded 
1 #2 c y l i n d e r P - 1 0 count ing g a s - Rack , t i e down 
2 3 . 5 - l i t e r g a s s a m p l e r s - R a c k , so l id 
1 V a c u u m P u m p - F l o o r m o u n t e d 

The P C - 3 A is u t i l i z e d to count a i r , w a t e r , so i l and gas s a m p l e s , 
and is o p e r a t e d f r o m the AC power supp ly . The v a c u u m p u m p (AC o p 
e r a t e d ) i s u s e d to f lush and e v a c u a t e the 3 . 5 - l i t e r gas s a m p l e r s . 

In add i t ion to the A C - o p e r a t e d e q u i p m e n t , the T e a m u t i l i z e s the 
v a r i o u s p o r t a b l e i n s t r u m e n t a t i o n , p r o t e c t i v e c lo th ing , and r e s p i r a t o r y d e 
v i c e s . Th i s e q u i p m e n t is packed in c a s e s and duffel b a g s , and is loaded 
in the two c a r g o a r e a s a s the need d i c t a t e s . See F i g s . 8, 9, and 10. 

M i s c e l l a n e o u s E q u i p m e n t 

2 Spot l igh ts ( s ide moun ted ) 
2 R e a r - v i e w M i r r o r s (s ide mounted) 
2 Snow and Mud T i r e s ( r e a r ) 
1 Set T i r e C h a i n s 
1 T i r e - r e p a i r Kit 
1 Set T i r e I r o n s 
1 J a c k - b u m p e r 
1 Lug W r e n c h - 4 - w a y 
1 F i r e E x t i n g u i s h e r (COj) 
1 L a n t e r n , P o r t a b l e ( B a t t e r y - o p e r a t e d ) 
4 F u s e s 

The v e h i c l e , s i n c e a c q u i s i t i o n , h a s b e e n u t i l i z e d p r i m a r i l y d u r i n g 
the n o r m a l w o r k w e e k by p e r s o n n e l o the r t han the A N L R a d i o l o g i c a l A s 
s i s t a n c e T e a m and is not g a r a g e d . T h e r e f o r e , a l l i n s t r u m e n t a t i o n is s t o r e d 
a s p r e v i o u s l y s t a t e d and is loaded into the v e h i c l e a t the in i t i a t ion of a 
c a l l - o u t . 
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F i g . 8. S t o r a g e of E q u i p m e n t in Cab ine t s 
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Fig. 9. Equipment Loaded in Duffel Bags 
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F i g . 10. E q u i p m e n t in the P r o c e s s of Loading in 
the T w o - d o o r D e l i v e r y T r u c k 



:>c 

A P P E N D I X I 

I n s t r u m e n t s and A c c e s s o r i e s 

I t e m N u m b e r A s s i g n e d 

I o n i z a t i o n C h a m b e r - Alpha S u r v e y M e t e r 

P o r t a b l e Alpha Coun te r (PAC-3G) 

C a b l e s ( P A C - 3 G ) 

P r o b e s ( P A C - 3 G ) 

H a n d l e s ( P A C - 3 G ) 

C a s e s , C a r r y i n g ( P A C - 3 G ) 

G-M P o r t a b l e 

G - M P o r t a b l e End Window C o u n t e r 

Ion i za t i on C h a m b e r - J u n o 500 r 

271 I n t e r n a l Gas F l o w C o u n t e r ( P C - 3 A ) 

P o r t a b l e N e u t r o n C o u n t e r ( P N C - I ) 

Wet P l u t o n i u m M o n i t o r ( W M - l ) 

Air S a m p l e r wi th S a m p l i n g H e a d ( P A S - G E - 2 ) 

Air S a m p l e r wi thou t S a m p l i n g H e a d ( P A S - G E - 2 ) 

D o s i m e t e r s (100 r ) 

C h a r g e r , Dos inae t e r 

S t a n d a r d s , F i e l d ( P u " ^ ) 

S t a n d a r d s , C a l i b r a t i o n F l a t P l a t e (Pu" ' ) 

S a m p l e r , G a s , 3.5 l i t e r s 

H e a d - s e t E a r p h o n e 

B a d g e s , F i l m 

2 

6 

12 

12 

6 

4 

6 

1 

3 

12 

1 

6 

4 

2 

6 

12 



APPENDIX II 

Equipment 

Item Number Assigned 

C a s e , A l u m i n u m (Spa re p a r t s and r e p a i r 

Cab ine t , S t o r a g e , Wood (Clothing) 

Cab ine t , S t o r a g e , M e t a l ( I n s t r u m e n t ) 

C a s e , A l u m i n u m (TAVo-man kit) 

F o o t L o c k e r , M e t a l 

C a s e , Wood (Sampl ing kit) 

F l a s h l i g h t s - 2 - c e l l 

F l o o d l i g h t wi th 100-ft E x t e n s i o n C o r d 

B a l a n c e , D o u b l e - p a n (2-kg capac i ty ) 

equ ipmen t ) 

C a m e r a , P o l a r o i d Mode l 150, with A c c e s s o r i e s 

P r i n t C o p i e r 

Sl ide R u l e , Log D u p l e x - t r i g 

T r a n s i t - P o c k e t 

C o n v e r t e r , 12-v DC to 110-v AC 

M e t e r , S i m p s o n M i d g e t T e s t e r 

Ki t , P l i e r 

S c r e ' w d r i v e r , V a r i o u s S i z e s 

I r o n , S o l d e r , 110-v AC 

Gun, S o l d e r , 110-v AC 

C o m p a s s , L e n s a t i c 

B a t t r i e s , F l a s h l i g h t 

B a t t e r i e s , M i s c e l l a n e o u s 

P u m p , V a c u u m 

C o n t a i n e r , G a s o l i n e , 2-|- ga l 

T r a n s c e i v e r H a n d y - T a l k i e (ANL f r e q u e n c y ) 

1 

1 

1 

1 

3 

1 

12 

1 

1 

I 

1 

1 

2 

2 

2 

2 

6 

3 

1 

12 

4 8 

40 

1 

1 

5 



APPENDIX III 

Personne l Pro tec t ive Clothing and Equipment 

Each of the 12 Team m e m b e r s a r e supplied with the following pro
tective clothing (see Fig. l l ) and equipment: 

Item Number 

Bag, Duffel, String Tie 

Mask M9A1 with CannlsterMU 

Cannister, M i l , Spare 

Prescription Lenses, Snap-In Type (As required) 

Respirator, Half Mask 

Coveralls, Cotton 

Trousers, Cotton Work 

Sfilrts, Cotton Work 

Stnorts, Cotton 

Undershirts, Cotton 

Socks 

Towels 

Cap, Skull Type, String 

Hood, Shoulder Length, 

Tie 

Nylon 

1 pair 

2 pair 

2 pair 

2 pair 

2 

2 pair 

2 

2 

2 

Cap, Cold Weather 

Coat, Parka 

Gloves, Cotton Work 

Gloves, Leather, Fur-lined 

Shoes, Safety, Oxford 

Boots, Leather, Fleece-lined 

Underwear Top, Insulated 

Underwear Bottom, Insulated 

Tape, Roll, Industrial, 2 in. 

String, Cotton, i - l b Ball 

Compass, Lensatic 

Shoe Covers (Plastic) 

Clipboard, Knee, 4 x 5 in. 

1 

1 

12 pair 

1 pair 

1 pair 

1 pair 

1 

1 

1 

1 

1 

3 pair 

1 

Item Number 

Fig. 11. Individuals Pro tec t ive Clothing and Equipment 



A P P E N D I X IV 

Two-man Kit 

The t w o - m a n kit w a s d e s i g n e d to p r o v i d e b a s i c s u r v e y e q u i p m e n t 
and a t the s a m e t i m e m a i n t a i n m a x i m u m m o b i l i t y . The c a s e is c o n s t r u c t e d 
of 18 gauge a l u m i n u m , m e a s u r i n g 29 x 1 6 x 9 in. and we ighs a p p r o x i m a t e l y 
66 lb, fully loaded . Al l i n s t r u m e n t s a r e c o m p a r t m e n t e d and shock m o u n t e d 
in foam r u b b e r . 

Con ten t s of the Kit a r e a s fo l lows: 

I t e m N u m b e r 

P A C - 3 G 2 

P A C - 3 G P r o b e s 4 

P A C - 3 G L e a d s 4 

P A C - 3 G P r o b e H a n d l e s 2 

G - M P o r t a b l e s 2 

Ion iza t ion C h a m b e r (Juno 500 r ) 1 

D o s i m e t e r s (lOO r ) 2 

S p a r e P r o p a n e C y l i n d e r s 4 

H e a d - s e t E a r p h o n e 2 

F l a s h l i g h t wi th B a t t e r i e s 2 

pH P a p e r , D i s p e n s e r , R a n g e pH 2 to pH 10 1 

S t a n d a r d s , A lpha field ( P u " ' ) 2 

S c r e e n , S p a r e ( juno) 1 

Tube , S p a r e ( G - M ) 1 

S c r e w d r i v e r 1 

T a g s , R a d i a t i o n H a z a r d 20 

B a l l Twine , Cot ton, "T ^^ •'• 

C l i p b o a r d and P a p e r 1 

P a i r T o n g s , 24 in. 1 

P l a s t i c B a g s , A p p r o x i m a t e l y 24 x 24 in. 2 

B a t t e r i e s , A s s o r t e d S i z e s , S p a r e s 

B o t t l e s , S a m p l e , 2 oz 4 
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A P P E N D I X V 

A i r - , W a t e r - , and S o i l - s a m p l i n g Ki t 

The k i t ( see F i g 12) c o n t a i n s the n e c e s s a r y e q u i p m e n t to p r e p a r e 
s a m p l e s , m the f ield, for count ing m the P C - 3 A s c a l e r The ki t is c o n 
s t r u c t e d of - | - i n plywood, m e a s u r e s 21-2- x 14-|- x 21-|- m . , and w e i g h s 
a p p r o x i m a t e l y 58 lb wi th c o n t e n t s 

F i g 12 

The A i r - , W a t e r - , and 
S o i l - s a m p l i n g Ki t 

Con ten t s of the k i t a r e l i s t e d as fol lows 

Itei 

S t a i n l e s s S tee l P l a n c h e t s , 5 - c m D i a m e t e r (20 cm^) 

B o x e s , T i s s u e 

A t o m i z e r , Bulb Type 

I n f r a r e d L a m p wi th R e c e p t a c l e 

N u m b e r 

100 

2 

1 

1 



37 

I t e m N u m b e r 

Hot P l a t e 

Ring S tand 

P r o p a n e T o r c h Kit 

L e v e l i n g T a b l e 

D i s p e n s e r pH Indicators 

6 N HNO3 

S p r a y Solu t ion for Air F i l t e r s 

E thy l Alcohol 

Shee t s HV-70 P a p e r 

B o t t l e s ( P l a s t i c , 2 5 0 - c c ) 

Wash B o t t l e s ( 250 -cc ) 

P i p e t t e s ( l - m l ) 

P i p e t t e s ( 2 - m l ) 

P i p e t t e s ( 5 - m l ) 

P i p e t t e s ( 1 0 - m l ) 

B e a k e r ( lOO-ml) 

B e a k e r ( 2 5 0 - m l ) 

B e a k e r ( 4 0 0 - m l ) 

G r a d u a t e ( 5 - m l ) 

G r a d u a t e (10 -ml ) 

G r a d u a t e (50 -ml ) 

G r a d u a t e ( lOO-ml) 

F u n n e l s , A n a l y t i c a l 

Box W h a t m a n F i l t e r Paper (#40) 

P a i r T w e e z e r s (5 in.) 

P a i r T w e e z e r s (10 in.) 

P a i r S c i s s o r s 

Bulb , P i p e t t e 

250 cc 

250 cc 

500 cc 

100 

10 

2 

18 

10 

2 

2 




