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' PREFACE 

This is one of a series of reports  r e su l t i ng  from a program i n i t i a t e d  

in 1974 by. t he  Atamic Energy Commission (AEC) f o r  determination of t'he 

condition of s i t e s  formerly u t i l i z e d  by t h e  Manhattan Engineer D i s t r i c t  

(MED) and t h e  AEC f o r  work involving the  handling of radioact ive  mater ia ls .  

Since t h e  ea r ly  194OVs, t h e  cont ro l  of over 100 sites that were no longer 

required f o r  nuclear  programs has been returned t o  p r iva t e  industry  o r  

t h e  publ ic  f o r  unres t r ic ted  use. A search of MED and AEC records indicated 

t h a t  f o r  same of these  sites, documentation was i n su f f i c i en t  t o  determine 

whether o r  not  the '  decontamination work done a t  t he  time nuclear  a c t i v i t i e s  

ceased 'is adequate by current guidelines.  

This report  contains t h e  r e s u l t s  of surveys of the current rad io log ica l  

condition of the  Former GSA 39th S t r ee t  blarehouse, 1716 West Pershing Road, 

Chicago, I l l i n o i s .  Findings of t h i s  survey ind ica te  t he re  is  no iden t i f i ab l e  . . * .:.' , , 2' 

res idua l  a c t i v i t y  remaining a t  t h i s  f a c i l i t y  from operations conducted by 

the  MED and AEC during the  period 1946 through 1953. 

This survey trlaa performed by the follaring Health Physz'cs personnel of 
the  Occupat$artnZ HenZth and Safe@ Dt'hion, Argonne National Lahoratozy, 
A q o m z e ,  I l l ino i s :  R. A .  i&nveen, W. 8. &-th, C .  J .  Mayes, P .  C .  G r a y ,  
n. w. ~ g . r : t z t ~ .  
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RADIOLOGICAL SURVEY OF THE FORMER GSA 39th STREET WARFXOUSE, 

1716 WEST PERSHING ROAD, CHICAGO, ILLINOIS 

INTRODUCTION 

During t h e  Manhattan Engineer Dis t r ic t /Atomic  Energy Commission (MED/AEC) 

Era ,  t h e  bu i ld ing  loca ted  a t  1716 West Pershing Road, Chicago, I l l i n o i s ,  was 

used f o r  s t o r a g e  of government mate r i a l s .  This bu i ld ing  w a s  r e f e r r e d  t o  as 

t h e  39th S t r e e t  Warehouse. 

Personnel  involved w i t h  t h e  f a c i l i p y  r e c a l l  t h a t  t h i s  bu i ld ing  was used, 

at least in p a r t ,  f o r  s t o r a g e  of r ad ioac t ive  mate r i a l s .  Records i n d i c a t e  t h a t  

some contaminated animal cages were s t o r e d  ou t s ide  behind t h e  bui ld ing.  Records 

of survey performed in 1949 i n d i c a t e  t h a t  contamination was found in t h e  

bui ld ing,  t h e  yard and on equipment remaining in t h e  bui ld ing.  These records  

. i n d i c a t e  t h a t  contaminated items were removed, bu t  no records concerning t h e  

decontamination of t h e  bu i ld ing  could be found; 

Due t o  t h e  uncer ta in ty  of t h e  decontamination of t h e  f a c i l i t y ,  a r a d i a t i o n  

survey of t h e  bui ld ing was undertaken from J u l y  11 t o  Ju ly  14,  1977. The purpose 

of t h i s  survey was t o  determine i f  any de tec tab le  contamination remains as a 

r e s u l t  of any MED/AEC occupancy. 

I n  recent  yea rs ,  t h e  s t r u c t u r e  was used as an o f f i c e  and warehouse f a c i l i t y  

by RESCO, and a i r  condit ioning,  r e f r i g e r a t i o n ,  and heat ing f i rm;  t h e  n o r t h  end 

of t h e  bu i ld ing  was used f o r  s t o r a g e  whi le  t h e  south  end w a s  occupied as o f f i c e  

space. A t  t h e  t ime of t h e  survey,  RESCO w a s  in t h e  process  of moving t h e i r  

equipment and opera t ions  t o  a new loca t ion .  The bu i ld ing  is now owned by a 

p r i v a t e  individual .  



. . ,  
SURVEP TECHNIQUES 

General  

A l l  access ib le  o r i g i n a l  wa l l s  were surveyed t o  a he igh t  of seven f e e t  .md 

a l l  a c c e s s i b l e  f l o o r  a reas  were surveyed (Table 1) .  In many a reas ,  t h e  f l o o r s  

and w a l l s  had been carpeted o r  painted.  Even though these were not  t h e  o r i g i n a l  

s u r f a c e s ,  t h e s e  areas were surveyed since t h e  c a p a b i l i t y  of de tec t ion  w a s  

adequate t o  see a c t i v i t y  on t h e  o r i g i n a l  s t r u c t u r e s  underneath. A representa-  

t i v e  s e l e c t i v e  survey of overheads such as duc t s  and be- was performed in 

areas where t h e  o r i g i n a l  s t r u c t u r e s  were ' '  ava i l ab le .  See Table 1 and ~ i g u r e . 1 ~  ' 

and 1B f o r  loca t ions  of access ib le  areas surveyed. Figure  1 C  shows t h e  s i t e  

loc  at ion. 

Instrument at ion 

Three types  of survey instruments were used (Table 2) . An Eber l ine  FM-4G 

having a de tec t ion  a r e a  of  325 an2, u t i l i z i n g  ' t h e  Eber l ine  PAC-4G-3 e l e c t r o n i c s  ,' 

was used t o  survey the f l o o r s .  A PAC-4G-3 with  a hand-held d e t e c t o r ,  5 1  cm2 i n  

s e n s i t i v e  a rea ,  w a s  used t o  survey t h e  walls and o t h e r , a c c e s s i b l e  areas .  Double 

aluminized mylar (-0.85 mg/cm2) windows were used in both  de tec to r s .  :This allows 

f o r  low energy de tec t ion  and g r e a t e r .  instrument s e n s i t i v i t y .  Both of !these 
. b 

instruments were i n i t i a l l y  used. in t h e  b e t a  mode. I n  t h i s  mode, t h e  d e t e c t o r  . . 
t -. 

responds t o  a wide energy range,  of electromagnetic and p a r t i c u l a t e  r ad ia t ions .  
I, 

When a r e a s  were found which ind ica ted  a h igher  ;aunt r a t e  than t h e  ave=ige instru- 

ment background, t h e  instrument was then switched t o  t h e  a lpha  mode and a read- 

i n g  of t h e  alpha a c t i v i t y  was obtained. 
I' r 

An End Window Geiger-Miiellet (G-M) ~ e t e c t o r ,  Eber l ine  Model E-530'bith an . . 
Eber l ine  HP-190 probe, h e l d  t h r e e  f e e t  above t h e  f l o o r ,  w a s  used t o  detirmine 

* 

g e n e r a l  background r a d i a t i o n  l e v e l s  throughout t h e  surveyed area .  I f  @ a r e a  

t 
was found t h a t  had an e leva ted  count r a t e ,  a contact '  reading was obta*ed. 

> 
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,.The End Window G q D e t e c t o r  W e  ca l i b r a t ed  using. the.g+nma emissions from 

a Radium-226 ca l i b r a t i on  source. The PAC-4G-3 instruments were ca l ib ra ted  in 

t h e  a lpha bode using a f l a t  p l a t e  i n f i n i t e l y  t h i n  Plutonium-239 standard and 

in the  b e t a  mode with  a f l a t  p l a t e  i n f i n i t e l y  t h i n  Strontium-90-Yttrium-90 

standard. The instruments were ca l ib ra ted  t o  an apparent 50% geometry. 

It must, be rea l ized  t h a t  t h e  numerous isotopes  t h a t  could be encountered 

w i l l  exh ib i t  emission energies  d i f f e r i ng  from t h a t  of Plutonium-239 and 

Strontium-90-Yttrium-90 u t i l i z e d  in t h e  ca l ib ra t ion .  When detect ing lmown 

isotopes  t h a t  emit alpha and $e t a  energ4eg d i f f e r i ng  from tha t  of t he  qtandards, 

a convqrs iw f ac to r  would be d e y e l ~ p e d  t o  determine t h e  appropr ia te  y ie ld .  

Smear Surveys 

Smears w e r e  taken throughout the o f f i c e  and warehouse a reas  (Figure 1A and 

1B). Only o r i g i n a l  s t r uc tu r e s  and components such a s  wa l l s ,  f l oo r s ,  pipe's and 

vents w e r e  sme'ared. ' A l l  smears were taken w i th  No. 1 Whatman fil-lter paper, 

4.25 an in diameter. Smears of one square foot  w e r e  normally taken. I f  an 

a r ea  w a s  found which had a higher than normal background, a smear of 100 cm2 

w a s  taken. A smear of 100 cm2 was a l so  taken i f  an a rea  indicated excessive 

d i r t  loading. The smears were counted in groups of t en  using t h e  10-Wire F l a t  

P l a t e  Gas Proportional  Dectect o r ,  developed a t  Argonne National Laboratory (ANL) , 

u t i l i z i n g  an Eberl ine M i n i  Sca le r  Model MS-2. One smear of each group was 

removed and counted in a Nuclear Measurement Corporation Proportional  Counter-5 

(PC-5) 2 r  I n t e r n a l  G a s  Flow Counter using a mylar spun top. This procedure was 

used as an add i t iona l  means of checking t he  smear samples. In  addi t ion,  any 

smears indicat ing e levated amounts in t h e  10-Wire Assembly, were a l s o  counted 

in t h e  more s e n s i t i v e  PC-5 counter. Smears were counted in both de tec tors  f o r  

alpha and be t a  a c t i v i t y .  Appendix 1 includes t h e  instrumentation and smear 

count conversion f ac to r s  used. 



Table 1 inc ludes ' the  room survey readings while t he  maps in Figure 2 

i nd i ca t e  t h e  locat ion of t h e  smears. A number, n ,  ind ica tes  t h e  loca t ion '  of 

t he  smear in t h e  room. A number, 0 ,  ind ica tes  a smear of an overhead 

. s t ruc tu re .  

Air Samples 

Air samples were col lected using a F i l t e r  Queen Air sampling device. The 

a i r  samples were taken a t  a flow r a t e  of 40 m 3 / h r  on a 200 cm2 sheet  of 

Hollingsworth-Vose (HV-70-9 mil) f i l t e r  media which col lected t h e  pa r t i cu l a t e s  

present  in the  a i r .  A 10% port ion,  5 an in  diameter, was removed from the 

f i l t e r  media and counted in the  PC-5 21r In t e rna l  Gas Flow Counter, u t i l i z i n g  

a mylar spun top f o r  both alpha and be ta  ac t i v i t y .  Sampling r e s u l t s  were used 

t o  determine radon concentrations and t h e  presence of any lmg-lived ac t i v i t y .  

Air.sample da ta  is presented i n  Appendix 2A through 2C. 

S o i l  Samples 

In addit ion t o  t h e  survey ins ide  t h e  bui lding,  a s o i l  corfng was taken 

at a se lec ted  locat ion outs ide  t h e  warehouse t o  determine t h e  deposit ion,  i f  

any, of isotopes tha t  could have been s p i l l e d  o r  released from the  f a c i l i t y .  

Radiochemical (fluorometric) and gamma spectrum analyses w e r e  conducted on 

these  s o i l  samples. 

I 
The coring was e f fec ted  using a four  (4) inch in diameter by s ix  (6) inch 

in length r i gh t  c i r c u l a r  cyl inder ;  commonly ca l led  a ho le  cu t t e r .  This device 

. . 
is normally used f o r  cu t t ing  holes f o r  t he  cups in golf  courses. 

The core w a s  1 foot in length and divided i n t o  four (4) segments. 

s t a r t i n g  from t h e  surface,  t h r ee  (3) separate  two (2) inch segments a r e  cu t ,  

bagged, and marked A, B and C respect ively;  t he  f i n a l  segment, a six (6) inch 
\ 

sec t ion ,  w a s  marked D. 
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- The reason f o r  the  segmented coring is. t o  determine-what, i f  any, contami- 

nant migration has occurred, t o  reduce t h e  d i l u t i on  of lower l e v e l  s o i l  with 

t he  upper l e v e l  segments in respect  t o  t he  sur face  deposit ion of the contaminants 

o r  v ice  versa ,  and t o  revea l  any overburden o r  back f i l l  t h a t  may have.occurred 

over t he  years. - 

One s o i l  coring was taken from the  grounds adjacent t o  t h e  no r th  end of the 

building. .  ' Figure I A .  ind ica tes  t h e  s o i l  sample loca t ion .  

Background da t a  f o r  t h e  s o i l  sample analysis  (Table 7) was obtained from a 

number of s o i l  samples taken from the  Chicago area.  This. information.was 

obtained from the  Environmental Monitoring Section of t he  Occupational Health 

and Safety (OHS) Division of Am. 

The s o i l  samples were processed a t  ANL (Figure 2) and shLpped t o  a commer- 

c i a l  laboratory (LFE Environment a 1  Analysis Laboratories)  f o r  radiochemical 

(f luorometric)  and gamma spectrum analysis .  Their s o i l  ana lys i s  procedure is 

described i n  Appendix 3. 

Sample preparation consisted of weighing t he  samples in their e n t i r e t y  and 

then drying f o r  approximately 24 hours a t  80' CentQrade. A l l  samples w e r e  .::+ 

then reweighed, put i n t o  m i l l  j a r s  (2.3 gallon) and mil led u n t i l  a s u f f i c i e n t  

amount of t he  s o i l  sample would pass a No. 30 standard sieve." A t  no point  w e r e  

t h e  rocks and heavy mate r ia l  ground o r  pulverized s ince  t h i i m a t e r i a l  would 

ac t  a d i luen t  and hence lower t h e  concentration per  un i t  volume of deposited 
. . .  . . 

material .  

After s u f f i c i e n t  mil l ing,  the  material was s ieved using'a No. 30, 600 micron 

(11) standard stainless sieve.  The rocks and dross vs.  s ieved material ( <  600 u) 

w a s  s.egregated, bagged, and weighed separately.  S o i l  sample weights .are given 

in Table 5. . . 
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Aliquots of t he  s ieved material were then loaded i n t o  screw top p l a s t i c  
. 

containers .  The amount var ied according t o  t h e  type of ana lys i s  t o  be performed; 

100 grams f o r  gamma and radiochemical (f luorometric)  ana lys i s  and 10 grams f o r  

radiochemical (f luorometric)  only. Every e f f o r t  was made throughout the  sample 

preparat ion operations t o  reduce o r  e l iminate  cross  contamination. S o i l  samples 

which were suspected of containing e levated amounts of rad ioac t iv i ty  w e r e  

processed in equipment separate.  from t h e  s o i l  samples considered t o  contain back- 

ground levels .  A l l  items of equipment were scrubbed and a i r  dr ied p r i o r  t o  t h e  

in t roduct ion of the  next  a m p l e .  

ANALYSIS OF SURVEY RESULTS 

~ e n ' e r a l  

All data ,  including diagrams of survey loca t ions ,  a r e  a t tached t o  t h i s  report .  

This sec t ion  discusses  t h e  r e s u l t s  of t he  survey axid t h e  f indings therein .  

Instrument readings and smear r e s u l t s  were normalized t o  u n i t s  of d i s in tegra t ions  

pe r  minute per one hundred square centimeters (dpm/100 an2). (See Appendix 1 

f o r  t h e  conversion fac tors  used.) A l l  da ta  is reported in' ne t  counts, i.e. , t h e  

background counts have been subtracted from t h e  gross  counts p r i o r  t o  converting 

from counts per  minute per  one hundred square centimeters (cpm/100 cm2) t o  

dpm/100 an2. The be t a  mode readings a r e  compensated f o r  any alpha contribution.  

The room background l eve l s  varied somewhat due t o  t h e  construct ion mate r ia l s  i n  

them. Table 3 provides an average background reading f o r  a l l  modes of t h e  

d i f f e r e n t  ins truments used. 

The areas access ible  f o r  survey var ied from area  t o  area.  Areas access ib le  

f o r  survey a r e  presented in Table 1. The average percent of t he  t o t a l  access ib le  

areas was 70% f o r  t h e  f l oo r s  and 60% f o r  t he  walls .  
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1ns trinnckt surveys 

A l l  i nd ica ted  areas  weire surveyed and no rad ioac t iv i ty , ' above  background 

levels * dould b e '  detected.  

Smear Surveys 

No contamination above background l e v e l s  was de tec t  edl on any smears. 

Air Samples 

"The a i r  sampling r e s u l t s  a r e  presented in Table 4. The v a r i a t i o n  of t h e  

d a t a  r e s u l t s  do no t '  appear t o  be a ' resdt  of any MED/AEC opera t ion,  bu t  r a t h e r  

the  v a r i a t i o n  ' r e f l e c t s  the  d i f fe rences  in t h e  const ruct  ion ,ma te r i a l s  used 

throughout t h e  f a c i l i t y .  o t h e r  f a c t o r s  such as t h e  v e n t i l a t i o n  of t h e  room 

can cause t h e  radon concentrat ions t o  vary. A l l  radon concentra t ions  determined 

a r e  below t h e   axh hum Permiss ib le  concentra t ion (MPC)' f o r  an uncontrol led '  a r e a  

a s  l i s f e d  in "standard f o r  P ro tec t ion  Against ~ a d i a t i b n , "  Code of Federa l  ~egu- .  

l a t i o n s  , ~ i t i e  10,  'Pa r t  20, Appendix B ( A p r i l  30, 1975) , ; (10 CFR 20) . These , 

concentrat ions a r e  fo&d t o  be  wi th in  t h e  normal expected l e v e l s  of radon. 

S o i l  Samples 

Results  submitted by LFE Environmental Analysis Laborator ies ,  a s  l i s t e d  in 

Table 6 ,  a r e  repor ted  i n  p icocur ies  p e r  gram (pCi/g) f o r  the Germanium (Lithium) 

[ ~ e ( ~ i ) ]  s p e c t r a l  ana lys i s  and in micrograms p e r  gram (pg/g) f o r ' t h e  uranium 

f luorometr ic  ana lys i s .  The lat ter  concentra t ions  w e r e  converted t o  pCi/g by 

means of the  example ca lcu la t ion  a s  shown in Appendix 4. 

The background s o i l  d a t a  is presented in Table 7. The background samples 

indicaee  normal uranium concentrat ions ranging from 0.3 t o  2.0 pCi/g. Resul ts  

of . s o i l  .saiaples: taken a t  t h e  Former ' 39th S t r e e t  Warehouse i n d i c a t e  a normal 

uranium background concentrat ion in t h e  soil:  
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FINDINGS 

, ' 

The survey res'ults show that no radioactivity above background was 

detected throughout the Former GSA 39th Street Warehouse. Air sampling results  

indicate normal radon concentration l eve l s .  The results  of the s o i l  sample 
~. 

analysis shows no elevated readings above the natural background leve ls  present 
. -. 

in: the s o i l  from this: reghn.  . . 



TAU1.E I 
DATA SHEE'r SllOUlNC ROOM SURVEY RESllLTS 

( I ) l l e to  node detecte  but11 electromagnet ic and p a r t i c u l a t a  rad ia t i on .  
The h r t i ~  mode r e a d l ~ ~ g e  a re  compensated f o r  any alpha contribution. 

( 2 ) ~ ~ - ( ~ ~ ~ t  Selected) A l r  s r ~ p l e  l oca t l one  were choaen on a aelected 
bi le la throughout t he  areas -earveyed. ' 

Comments 

Th i s  i d  t l te  company 
.safe; no survey vnm 
taken here. 

Bets .Mode 
F luu r  H ~ ~ n l t o r  M i  - 2  c 5 c 2  0-:-ma 

Smear 
Result  a 
(dpo/100cm2) 

BKGII 

PC-5 40 BKCD 0.3 BKCD 

Ill Wfrr: C,OO cpm 10 cpm 
t;-M E I ~  U111dow Detector read <0.03 &/hr a t  3 fee t  above. f l oo r .  

'430~11 (Overhead S t ruc tu re  Unavai lable)  loot and w a l l  eurvey Ind i ca ted  no 
neceaeity t o  demolish s t r u c t u r e e . t o  reach o r i g i n a l  overhead aurfacee. 

I End 
(IIIRlhr) 

' Cnntact 

N N ( ~ )  

")HE (Non-Existent) The l oca t i ons  d i d  n o t  con ta in  e t r l c t u r r l  1te.ma c l q a s i -  
f l e d  as !'otherm such as t11e f o l l o u l n g r  du-te, louves, p lpca  and vcl~tcr. 

Wlndw 

3 f e e t  

BKCD 

[ 6 ) ~ ~  (Not Appl icable) No a c t i v i t y  detec ted above hackgroilnd i n  t he  beta  mode; 
therefore, .no a?p l~b mode eurvey wee necessary. 

A l r  
S.lorp Ir. 
(0C1/1 ) 

NS(') 

2 

J 

4 

5 

b 

1 

I 

9 

10 

I I 

I 2  

13 

II 

I 5  

16 

IT 

HIIOW a 1 8  

A 1 I .  -- 
I 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

NN 

Alpl~cr Node 
(dpm/ 

"INN (Not Necessary) No a c t l v i t y  was detectad; there fore ;  nb contact  C-H End 
.Wlndov Survey w a  necessary. , 

NS 

NS 

NS 

-NS 

NS 

NS 

NS 

NS 

NS 

0.42 

NS 

NS 

NS 

NS 

Ns 

BKCD BKCD 

BKCD BKCD 

BKCD BKCD 

BKCD BKCD 

BKCD BKCD 

BKCD BKCD 

BKCD BKCD 

BKGD BKCD 

BKCD BKCD 

BKGD BKGD 

BKQ) BKCD 

BKCD BKCD 

BKCD BKGD 

UKGD BKCD 

BKCD BKCD 

"ST(") 

D i r e c t  Readings 
I 00ca7) 

F lun rs  

N A ( ~ )  

Bet., k d e ( ' '  D l  roc1 -Re.~din&s 

~")NST (NO Smear Taken) 

N A NA 

N A NA 

N A NA 

N A NA 

N A NA 

N A NA 

N A NA 

HA NA 

N A NA 

NA NA 

HA NA 

N A HA 

HA NA 

NA NA , 

N A NA 

Overllcad 

N A 

O t l ~ s r  

N E ( ~ )  

UJI ltl 

NA 

(dpm/ I 

l', r a  t 111 1 8 1  Are.# 
A I I I 

S11rv1.y 
O t l ~ c r  

NA 

(~lum' 1 

OSW NE N A N A 

OSW NE N A N A 

OSU HE N A N A 

OW NE N A NA 

OSU NE N A NA 

OSU HE NA NA 

OSU NE N A N A 

BKGD NE N A NA 

OSU NE NA HA 

BKGD NE N A N A 

OSU NE N A HA 

OSO NE NA NA 

OSB NE HA N A 

OSO NE N A NA 

OSD NE N A NA 

Overllead 

O S U ( ~ )  95 

BKQJ 

MeB 

WQJ 

EKCD 

BKO 

BKCD 

BKQI 

BKCD 

U Q J  

UQJ 

BKGD 

BKCD 

3KCD 

3KCD 

BKCD 

F loo rs  

&KCD(') 

uJl l  

95 

0KC.D 

BKCO 

BKGD 

BKC& 

BKCD 

BKCD 

BYCD 
1 

i BKCD 

BKGD 

BKGD 

BKCD 

BKCD 

M(;D 

BKCD 

BKCD 

W d l  l o  

B K ~  



I ( I ' l c t n  thlulr detecle bot l , 'e lect romgnet~c and p e r t i c a l a t e  radfistion. 
T11e hcta mude raodlngs are compensated f o r  eny alpha c3ntr lbut ion.  

( 2 ' ~ ~  - (Not Selected) A i r  edlnple locat ions vero chomen cm a selected 
b a l e  t l~ruugl~cntt  the eceae surveyed. 

'"~IK(;u ( I )ock~r~a~nd)  Il lsttument Bactgraand, Beadings 

Beta W e  Alpha W e  
Yltwr k n l t u r  Pn-4G 1500-2000 cpa/329n2 ' 0-50 cpm/325c02 

i IIAC-4C-3 150-200 epm/91cm2 . 0-50 cmp/s l~ ,~  

PC-5 40 BYCD 0.3 C K t a  
11) 14lr1: 500 cpm 80 q m  
C-tl Elit1 Uledov Detector r e i d  <O.D3 ~E/IIc a t  3 feet  eboke f loo r .  

7ABl.E I 
DATA SIIEEC. SllOVINC RtIOW SURVEY RE3111.TS 

( 4 ) ~ ~ ~  (Overhead Structure U n ~ v ~ v e ~ e b l e l  F loor  and v e l l  murvey jnd lcate no 
neceesity to demolish s t ructures t o  resah o r i g l n a l  overhead surfaccu. 

( 5 ) ~ e  (Non-Existent) The l o c a t i o r a  d l &  wt conta in e t r u c t r u a l  items c laeal -  
f l e d  aa "others1 euch ae t h e  f d t o w i n g t  ducts, lnuvere. plpee end vents. 

(6)HA (Not Applicable) No a c t i v l t ~  detected above background i n  the beto mode; 
therefore, no alpha mode a u r v 9  van neceseary.. 

( 7 ) ~ ~  (Not Neceasery) .No ~ c t i v l t y  uae deected; t&ratore, no contact C-H End 
U i n d w  Survey vae neceesery. 





F I G U R E  1B 

SUR'IEY LOCATIONS O F  WAREHOUSE AREA 
ANL-HP DWG. NO. 78-9 

n SMEAR @ OVERHEAD SMEAR 
A AIR SAMPLE 

I n ROOM NUMBERS - 
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TABLE 2 

INSTRUMENTATION USED I N  SURVEY 

%!L. Inventory Number 

Eber l ine  F loor  Monitor FM-4G 
u t  i l i z  ing  - a PAC-4G-3 

Eber l ine  F loor  Monitor FM-46 
u t i l i z i n g  a PAC-4G-3 

Eber l ine  Floor  Monitor FM-4G 
u t i l i o i n g  a PAC-SC-3 

Eber l ine  PAC-4G-3 

Eber l ine  ,PAC:~G-~ 

Eber l ine  PAC-4G-3 

Eber l ine  PAC-4G-3 

Eber l ine  E-530 w i t h  HP-190 
B e t  a-Gamma End Window 

Nuclear Measurement Corporation 
PC-5 27r I n t e r n a l  Gas Flow Counter 

Argonne Nat i o n a i  Laboratory 
F i l t e r  Queen Air Sampler using 
HV-70 f i l t e r  media 

Argonne Nat ional  Laboratory 
10-Wire F l a t  P l a t e  Gas 
Proporefonal  Detec tor  wXth 
Eber l ine  Mini S c a l e r  MS-2 

Probe Area 

325 cm2 

Window 



TABLE 3 
. . . . 

INSTRUMENT BACKGROUND READINGS' 
. . . . .  . . 

3 Feet  
Readings* . . above f l o o r  

. . . . 
Instrument " Alpha Mode (cpm) (Beta Mode (cpm) mR/hr 

. . .  Eber l ine    lo or Monitor FM-4G ' . 

using PAC-4G-3 

I.. ' .  . . .  I $183412 '.. 0 - 50 1500 - 2000 

n183414. 0 - 50 - 1500 ' - ' 2000. 

, ~. . 8183'415 0 - 50 1500 - 2000 
.. . . . 

. . 
Eber l ine  PAC-4G-3 

. . 

Eber l ine  E-530 wi th  HP-190 
. .. Beta-GammaEndWindow . .' < 0.03 

Nuclear Measurement Corporation 0.3 40 
PC-5 2n I n t e r n a l  Gas Flow Counter 

I. . 

Argonne National  Laboratory 10 500 ' 

10-Wire F l a t  P l a t e  G a s  
Propor t ional  Detector  

, .. , . f 

with Ebcr l ine  Mini Sca le r  
MS -2 

*Background readings were i n i t i a l l y  taken in t h e  mobile labora tory  and rechecked 
throughout the  var ious  a reas  i n s i d e  t h e  Pershing Road Warehouse whi le  surveying. 



Location 

Area 11 

Area 22 
South End 

Area 22 
North End 

TABLE 4 

RADON CONCENTRATION DETERMINATIONS 

Z of MPC* 

14.0 

m e  10 CFR 20 MPC for Radon-222 for an uncontrolled area is 3 x lo-' uCi/cc 
which equals 3 pC%./ll. 

Example Calculation - Area 11 

In3 ci . -=0.42pCi/ l  935 dpm/m3 2.;2 dpm 10 1 



FIGURE 2 
SOIL SAMPLING PROCEDURE AND PROCESSING DIAGRAM 

ANL-HP-DWG. 78-2 

GROUND LEVEL 
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TABLE 5 

SOIL SAMPLE WEIGHTS I 

Calculated 
Wet Weight Dry Weight Sieved Weight Rocks and Dross 

Sample No. (grams) rams) (grams Weight (grams) * 

*Calculated Rocks and Dross Weight = Dry Wefght - Sieved Weight. 
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T A B L E 6  . 

Ge(Li) SPECTRUM AND URANIUM FLUOROMETRIC ANALYSIS RESULTS 

. Ge(Li) Spectra pCi /g  received wt f aLLJ 
. .  . . . 

. . . .  . 1 3 . 7 ~ ~ .  232Th Decay ' . 2 2 6 ~ a  Decay : 

Chain Chain Urani urn 

Sample No. 

(1) One standard deviation due to  counting s t a t i s t i c s .  

(2)  Data results from LFE. 

( 3 )  ANL Conversion from Appendix 3.  
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TABLE 7 

BACKGROUND SOIL SAMPLE DATA* 

Cesium-137, Thorium, and Uranium in S o i l  1976 

Concentrat ions in pCi/g 

Date 
Collected Locat ions  C e s  im-13 7 Tho riuim-2 32 Uranium 

3 

Ju ly  22 Argonne Area. 0.3 + 0.1 0.21 + 0.04 1.3 + 0.1 

July  22 Argonne Area 0.1 + 0.1 0.49 + 0.04 2.0 + 0.1 

July  22 Argonne Area 0.3 + 0.1 0.48 .+ 0.04 1.5 + 0 .1  

October 18 Argonne Area 0.1 + 0.1 0.65 + 0.07 1.5 + 0.1 
J 

October 18 ' Argonne Area 0.3 k 0.1 0.43 + 0.04 1.4 + 0.1 

October 18 Argonne Area 0.4 + 0 .1  0.39 + 0.04 1.3 + 0.1 

Average 

Off-Site 

June 22 Mc,Kin l e y  Woods 
S t a t e  Park, IL 

Junc 23 MaCormiclr Woo do 
Brookf i e l d ,  IL 

June 23 B e m i s  Woods 
Hinsdale, IL 

October 12 .St. Joseph, M I  

October 13 Willow Springs 
IL 

October 14 . Dresden Lock 8 
Dam, XL 

Average 

*These r e s u l t s  a t e  transcrib.@d from "Environmental Monitoring a t  Argonne National 
Laboratory Annual Report f o r  1976" (ANL-77-13) by N. W. GoZchert, T. L. Duffy' 
and J. Sedlef. These measurements a r e  presented in Table 13, on page 47 of 
the  report .  
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APPENDIX 1 

CONVERSION FACTORS 

Below a r e  t h e  conversion fac tors  used to' obta in  the readings in &its of 
d i s i n t eg ra t i ons  per minute per  100 cm2 (dpmI100 cm2). 

I Conversion Factors 

r Floor Monitor (EM-4G] PAC-4G-3 

To, 100 cm2 0.31 1.96 

. . cpm to  dpm (alpha) 

. . . cpm t o  dpm (beta)  2 2 

I1 Derivia t ion . of Conversion Factors 
. , 

Floor  oni it or ( h f - 6 ~ )  

window Area: -325 =m2 

Conversion t o  100 an2  = .31 times f l o o r  monitoring r*ding 

window Area: -51 a n 2  

Conversion t o  100 cm2 = 1.96 times PAC reading 

  IT I n t e r n a l  Gas Flow Counter, PC-5 

Geometry: Mylar Spun Top - 0.43 

Mylar Spun Top Counting (window double aluminized mylar -0.85 
mg/cm2) u t i l b e s  t h e  wel l  of t h e  PC-5 and is a method developed 
and used by t h e  Argonne National Laboratory Health Physics 
Section f o r  negating t he  d i e l e c t r i c  e f f e c t  in counting samples 
on non-conduct ing media. 



APPENDIX 1 (contd) 

SMEAR COUNT 

The xconversion..f a c t o r s  f o r ,  cpm/100 cui2 t o  dpm/100 cm2 a r e  given below.. 
, .  . . . . . 

. .. . . . 

I COMTERSION EQUATION.. (ALPHA) 

cpm-Bkg d = dpms Alpha 
g x bf  x s a  x w a f "  . . . .. 

A geometry (g) of 0.43 is s tandard  f o r  a l l  f l a t  p l a t e  counting. 

A b a c k s c a t t e r  f a c t o r  (bf) of 1.0 i s ,  used when determining a lpha  a c t i v i t y  on 
a f i l t e r  media. 

The se l f -absorpt ion  (sa) was assumed t o  be  1 un less  o therwise  determined. 

I f  t h e  ene rg ies  of t h e  i so tope  were known, t h e  appropr ia t e  window a i r  f a c t o r  
(waf) was used; i f  t h e  ene rg ies  of t h e  i so topes  were unknown the waf of 
Plutonium-239 which i s  .713, was used. 

I x CONVERS ION -EQUATION - L B E T A ~  .-- 
\ 

cpm - (Beta Bkgd + Alpha cpm) = dpm Beta 

g x bf x s a  x waf 

A geometry (g) of 0.43 is s tandard  f o r  a l l  f l a t  p l a t e  counting. 

A b a c k s c s t t e r  f a c t o r  (bf)  of 1.1 is used when determining beta activity on a 
I i l e ~ s  uudla. 

The se l f -absorpt ion  (sa)  was assumed t o  be 1 un less  o therwise  determined. 

If t h e  ene rg ies  of t h e  i so topes .  w e r e .  known, t h e  appropr ia t e  window a i r  f a c t o r  
(waf) was used; if the e n e r g i e s  of t h e ' i s o t o p e s  were unkacjwn, the waf of 
Strontium-90-Yttrium-90, which is 0.85 was used. 



APPENDIX 1 (contd) 

RADON DETERMINATION 

This  appendix summarizes the a i r  sampling c a l c u l a t i o n s  f o r  samples 
c o l l e c t e d  using Argonne National  Laboratory designed a i r  sampler wf th  RV-70 
f i l t e r  media. The appendix includes  t h e  b a s i c  assumptions and c a l c u l a t i o n s  
used t o  der ive  t h e  a i r  concentrat ions.  

I. Radon Concentrations Based on RaC'  Results  

The following p o s t u l a t e s  a r e  assumed in der iv ing t h e  Radon-222 
concentra t ions  a s  based on t h e  RaC'  a lpha count r e s u l t s .  

1. RaA, RaB, RaC, RaC ' ,  a r e  in equil ibrium. 

2.  RaA i s  evident  only i n  t h e  f i r s t  count and not  a f t e r  t h e  100 minute 
decay. 

3. That one-half of t h e  radon progeny is no t  adhered t o  a i rborne  
p a r t i c u l a t e ,  and t h e r e f o r e ,  not  evident  on the f i l t e r  media. 

4 .  The geometry f a c t o r  (g) is 0.43 f o r  both t h e  alpha and b e t a  a c t i v i t y .  

5 .  The backsca t t e r  f a c t o r  (bf) of 1.0 is used f o r  t h e  alpha a c t i v i t y  
which is determined from RaC'.  

6 .  The sample absorption f a c t o r  (sa) f o r  RaC' is 0.77. 

7 .  The whdow a i r  f a c t o r  (waf) f o r  RaC' is 0.8. 

8. RaB and RaC being b e t a  e m i t t e r s ,  a r e  not  counted in the a lpha mode. 

9 .  The h a l f  l i f e  of t h e  radon progeny is approximately 36 mfnutes, based 
on t h e  combined R.aB and RaC half l i v e s .  

10. No long-lived a lpha  emitters a r e  p resen t  a s  evidenced by the  f i n a l  
recount. 

11. For a l l  p r a c t i c a l  purposes, R a C '  decays a t  t h e  r a t e  of t h e  composite 
of RaB and R a C  which is approximately 36 minutes. 
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APPENDIX 1 C c ~ n t d )  

RADON DETERMINATION (.cant d) 

11. Equations used t o  Derive Air. CoqcentrationS _ .  . . . . . . " .  . 

Where: N = A c t i v i t y  p resen t  a t  the.  end of the sarnplhg per iod  
0 

N = A c t i v i t y  at some time i n t e r v a l ,  a f t e r  end of samplfng 

t = Time i n t e r v a l  No t o  N (minutes) 

= Half l i f e  of i so tope  (minutes) 

Where: C = Concentration pe r  u n i t  volume 

A = Act iv i ty  of f i l t e r  media a t  end of sampling per iod  
(No f mnm p r w i  oirs eqiiation) 

f = Sampling r a t e  (m3/mbute) 

t 1 = Time sample was taken (minutes) 

= Half l i f e  of i so tope  o r  c o n t r o l l i n g  pa ren t  
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APPENDIX 1 (contd) 

RADON DETERMINATION (contd) 

111. Example Calculation - 0f f i c . e  Area a s  given in Appendix 2C. 

N = 
1268 dpm 

.693 x 100 = 8692 dpm 
0 



APPEHDIX 2A 
T 

AIR SAMPLE DATA 

LOCATION: 1716  W. P e r s h i n g  Road 1 SAMFLE COLLECTION DATE: 7 /12 /77  

LENGTH OF-RUN: TIME STOPPED 1 1 2 0  MINUS TIME STARTED 1 0 4 0  TOTAL TIME 40 MINUTES 
7 

- S o S  U 

ALPHA : BETA: PUT*  eta e m i t t e r s  COMPOSITE: Beta d e t e r m i n a t i o n  
cpm - Bkdg 

. . = dpm Alpha  cpm-- Bkgd 
= dpm B e t a  cpm - B e t a  Bkgd + Alpha  cpm = dpm Beta 

g x b f  x sa x waf - g x bf x sa x waf g x bfi x s a x  w a f  
/ 

TIME OF COLLECTION: 
End 

1 0 4 0  

SUSPECTED ISOTOPE: U n i d e n t i f i e d  

I ~ ~ ~ S : * ~ O X  o f  s a m p l e  e & t e d  i n  PC-5 ,w i th  m y l a r  s&n t o p  (0.85 mg/cro2) I 



APPENDIX 2B 

AIR SAMPLE DATA 

1716 W. Pershing Road 
I 

. c. North- End of WareKouse Area - 
' 3  ' - 

SAMPLE COLLECTION DATE: 7/12/77 

TIME OF COLLECTION: 1050 

SUSPECTED ISOTOPE: Unidentified 
I 

I ; LENGTH OF RUN: TIME STOPPED 1130 MINUS TIME STARTED 1050 TOTAL TIME 40 MINUTES 
I 

VClLUME: COLLECTION RATE 40 M /hr TOTAL TIME 40 3 
= voume 3 6 - 6  M 3 

60 
1 

GROSS COUNTS 

DATE AND TIME OF 

COUNT 

I I I G E I I I I I I 

9213 346 R 3 min 
41 .O 

9/12 1312 19 3 2 96.5 t 17.0 38.0 .43 1.1 1 .95 845 3 1 R 102 min 

, 10;3 99 2 49.5 49.5 3.6 .43 1.1 1 .95 BKGD BKGD R 86 days , 

ALPHA : BETA: Pure Beta emitters CGMPOSITE: Beta determination 
cpm - Bkdg 

= dpm Alpha cpm - Bkgd 
= dpm Beta cpm - Beta Bkgd + Alpha cpm - - dpm Beta 

g x bf x sa x waf g x bf x sa x waf g x bf x sa x waf 

R E W S :  *lo% of sample counted in PC-5 with mylar spun top (0.85 mg/cm2) 



P . 
AIR SAMPL': DATA 

LOCATION: 1716 W. Pershing Road 
L 

Office Area 

SAMPLE COLLECTION DATE: 7/12/77 

TIME OF COLLECTION: 1025 

SUSPECTED ISOTOPE: Unidentified 

LENGTH OF RUN: TIME STOPPED 1105 MINUS TIME STARTED 1025 - TOTAL TIME 40 MINUTES 
r 

3 VOLUME: COLLECTION RATE 40 M /hr TOTAL TIME 40 
= VOLUME- M 3 

BO 

GROSS COUNTS 

DATE AND TIME OF 

7/12 1249 6 7 2 33.5 0.1 33.5 .43 1 .77  .8 12.6 8 47 a 100 min 

101 3 1 90 12 1 45.0 1 45.9 1 BKCD 1.43 b.1 @ 1.95 1 :BKI;D 18 186 days 

ALPHA : BETA: Pure Beta emitters COMPOSITE: Beta determination 
cpm - Bkdg cpm - Bkgd 

= dpm Alpha = dpm Beta cpm - Beta Bkgd + Alpha cpm dpm Beta 
8 x bf x sa x waf g x. bf x sa x waf g x bf x sax waf 

REMARKS: *lo% of sample counted in PC-5 with mylar spun t,op (0.85 mg/cm2) 
- 



APPENDIX 3 

LFE SOIL ANALYSIS PROCEDURE FOR TOTAL URANIUM AND GAMMA-EMITTING NUCLIDES 

Summary of Methods 

A 6 0 - m i l l i l i t e r  volume of t h e  received s o i l  was counted in a ' p e t r i  

d i s h  f o r  500 minutes on a Ge(Li) de tec to r  over t h e  energy range 0 - 1.5 XeV. 

This  corresponded t o  between 60 t o  100 g of s o i l ,  depending upon bu lk  s o i l  

densi ty.  P o s i t i v e  photopeaks above instrument b.ackground were converted t o  

dpm using 'a line e f f i c i e n c y  curve based upon a National  Bureau of Standards 

Multi-Gamma standard.  The n a t u r a l  Thorium-232 and Radium-226 decay chains 

were ca lcu la ted  using t h e  0.910 MeV Actinium-228 and 0.609 MeV Bismuth-214 

photopeaks respect ively .  'Cesium-137 is repor ted  f o r  each sample a s  a repre-  

s e n t a t i v e  gamma emi t t e r .  Potassium-40 was observed on a l l  s o i l  samples, a s  

'expected, but  was not  ca lcu la ted  o r  reported.  

One g r a u ' o f  t h e  s o i l  sample w a s  ashed and dissolved in HF-HN03 f o r  t h e  

. t o t a l  uranium analys is .  A 100-A a l iquo t  of t h e  d issolved sample was fused t r i th  

! 

, 98% ~ a ~ - 2 k .  LIF and t h e  f luorescence  determined using a Jar re l l -Ash f luorometer. 

A quenching f a c t o r  w a s  determined f o r  each sample by using an i n t e r n a l  sp ike .  



APPENDIX 4 

NATURAL URANIUM CALCULATIONS 

?. . 

Radioactive h a l f  l i v e s  of 2 3 4 ~ ,  2 3 5 ~  and 2 . 3 8 ~  as we11 a s  t h e  percent  
abundance f o r  each i s o t o p e  were obtained a s  cur ren t  b e s t  va lues  from t h e  
"Table of I so topes  - 6th  ~ d i t i o n "  by C. M. Lederer,: J. M. Hollander and 
I. Perlman, 1967. The fol lowing values used are :  

2 3 . b  half l i f e  . 2.47 x l o5  years  

2 3 5 ~  half l i f e  7 .1  x nu8 yea rs  

2 3 8 ~  h a l f  l i f e  4.51 x 10' years  

2 3 4 ~  percent  abundance 0.0051 

5~ percent  abundance 0.7196 ,.. 

4 2 3 , 8 ~  pe rcen t  abundance. . ' ' 9'9.2760 ' 

. -. -.. . 

Is should be  no.ted t h a t  t h e  abundance t o t a l s  100.0013%. Sluce t't cannot bc 

determined which i so tope(s )  a r e  in e r r o r ,  t h e  c a l c u l a t i o n s  a r e  made wi th  t h e  

.0013% e r r o r  no t  accourited fo r .  

Avagadro's Number used - 6.025 x 

SpA = AN 

SpA 2 3 4 ~  = 
.693 x 6.025 x 

a 1.374 x l&lQ d~rn/~ziqu 
2.47 x lo5 x 5.256 x lo5  x 2.34 x lo2  ' 

= 1.374 x lo4 dPu/pgram 8 5.70 x lo-' 1 .783 dpmlugram of n a t u r a l  
uranium 

SpA 2 3 5 ~  = .693 x 6.025 x = 4.76 x l o 6  dpmlgram 
7.1 x l o 8  x 5.256 x l o 5  x 2.35 x lo2  

4 4.76 dpm/pgram x 7.196 x 10 -3 = .034 dpm/pgram of n a t u r a l  uranium 



APPENDIX 4 (contd) 

.,. 
NATURAL URANIUM CALCULATIONS 

SpA 2 3 8 ~  = .693 x 6.025 x 1 0 ~ ~  
= 7.4 x 10' dpmlgram 

4.51 x lo9 x 5.256 x l o 5  x,2.38 x l o 2  

i. 

i = -74  dpm/ugramx 9.9276 x 10-I = .735 dpml rg rm o f  p a t u r a l  uranium 

Therefore ,  1 pgram of n a t u r a l  uranium con ta ins  

.783 dpm 2 3 4 ~  + .034 dpm 2 3 5 ~  + .735 dpm 2 3 8 ~  = 1.552 dpmIGgram 

= dpm"aram = .6991 pCilpgram n a t u r a l  uranium 2.22 dpmIpCi 

Conversion of pglgm t o  pCi/g 

Example Calcu1,ation - 2-S1-A given in Tahle  6 




