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Radon Results, July 1980-October 1981, LOOW Radon Results and Reports 
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, ~ 460 N. Wiget lane 
¥,,'O Walnut Creek, CA 94598, U,S,A 

(415)938·2545 • Telex33·7793 
October 14, 1981 

Mr. George L. Stukenbroeker 
NLO, Inc. 
P. O. Box 39158 
Cincinnati, Ohio 45239 

Dear Mr. Stukenbroeker: 

Enclosed are two copies of the Track Etch results on your NLO-NFSS 
Program. Thirty two Type "p" detectors were exposed from 29 to 70 days. 
Results are given in average picoCuries per liter of Rn-222 (pCi/l) over 
the exposure period used arid are ranked by serial number and reading.:' 

Values ranged from 0.18 to 15.06 pCi/l. The lower readings are 
similar to the low to medium range of normal indoor environments, while 
the highest readings are very high for indoor environments. 

It is n plc~suTc to be 
serving you in the future. 
or comments about the data. 

. SSH!jl. 
Enclosures 

. , 
, 

. ',J 

of Hcrvi c(' to you .'1nd wr look fC?TWRT(l to 
Please let us know if you have any quest'ions 

Sincerely, 

Sara S. Hartwell 
Office Manager 



NLO NFSS '. 10-14--:81 
RADON 

SERIAL EXP. RATE 
NUMBER (PCIfLITER) FIELD NOTES AND DATA 

15!. 
152. 
153 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
16.3. 
164. 
165. 
166. 
167. 
168. 
169. 
17.~,. 

171. 
172. 
173. 
174. 
175. 
176. 
177 
178. 
179. 
180. 

53841. 
5:3842. 

1. 36 
0.40 
0, 50 
O. 61 
O. 29 
O. 40 
O. 61 
3.07 
5. 11 

10. 03 
O. 50 
O. 50 
3.61 

11. 21 
10. 78 

O. 72 
O. 50 
b. 28 

1.5.06 . 
1U.24 
4.68 
O. 40 
2.86 
O. 72 
O. 29 
O. 83 
O. 40 
1. 36 
O. 61 
O. 18 
O. 74 
LOS 

NLONFSSLOCATIONOl 
NLONFS<;::LOCAT rONce 
Nl..ONF';:;'o;l..OCAT 1 ONO"; 
NLONFSSLOCATION04 
NLONF';"';LOCAT ION()5 
NLONFSSLOCATION06 
NLONFSSLOCATION07 
NLONFSSLOCI--\ T I ONO "-' 
NLONFSSLOCAT r Ot-jl)'" 

NLONFSSLOCAT I ON 1 C' 
NLONFSSLOCA TI ON 11 
NLONFS:SUJCA T I ON.12 
NLCJNFSSLO((4 T T. om b 
NUJNFSSLOCAT IO~U 7 
NLONFSSLOCI-i T I ON 1:';: 
NLONF:3SLOCAT I ON 1 ~I 
NLONFSSLOCAT ION2U 
NLONFSSLOCATI ON21 
NLONFSSLOCATION22 
NLONFSSLOCATION23 
NLONH;SLOCAT ION24 
NLONFSSLOCATION25 
NLONFSSLOCATION26 
NLONFSSLOCATION27 
NLONFSSLOCATION28 
NLONFSSLOCATI ON29 SHOTBYR I FLE 
NLONFSSLOCATION30 
NLONFSSLOCATIONQA25 
NLONFSSLOCAT I ONf!A20 
NLONFSSLOCATIONQA02 
TKLUKBEDROOt1 
TKLUKBASEMENT 



NLO NFSS 10-14-81 
RADON 
EXP. RATE . S.ERIAL 

(pel/LITER) NUMBER FIELD NOTES AND DATA 

O. 18 
O. 29 
O. 29 
O. 40 
O. 40 
O. 40 
O. 40 
O. 50 
O. 50 
O. 50 
0.50 
0.61 
0.61 
O. 61 
o. 72 
(l. 72 
O. 74 
O. 83 
1. 05 
1. 36 
1. 36 
2. 8~ 
3.07 
3.61 
4. 68 
5.11 
6. 28 

10. 03 
10. 24 
10. 78 
11. 21 
15.06 

180. 
175. 
155. 
152. 
177. 
156. 
172. 
153. 
167. 
162. 
16!. 
154. 
179. 
157 
174. 
16t: .. 

53a41. 
176. 

53842. 
151. 
178. 
17;3. 
1513. 
163. 
171. 
159. 
168. 
160. 
170. 
165. 
164. 
169. 

NLONFSSLOCATIONQA02 
NLONFSSLOCATION28 
NLONFSSLOCATION05 
NLONFSSLOCATION02 
NLONFSSLOCATION30 
NLONFSSLOCATION06 
NLONFSSLOCATION25 
NLONFSSLOCATION03 
NLONFSSLOCATION20 
NLONFSSLOCATION12 
NLONFSSLOCATIONll 
NLCNFSSLOCATION04 
NLONFSSLOCATIONQA20 
NLONFSSLOCATION07 
NLONFSSLOCATION27 
NLONFSSLOCATION19 
TKLUKBEDROOM 
NLONFSSLOCATION29 SHOTBYR!FLE 
TKLUKBASEMENT 
NLONFSSLOCATIONOl 
NLONFSSLOCATIONQA25 
NLONFSSLOCATION26 
NLONFSSLOCATIONOS 
NLONFSSLOCATION16 
NLONFSSLOCATION24 
NLONFSSLOCATION09 
NLONFSSLOCATION21 
NLONFSSLOCA TI ON l() 
NLONFSSLOCATION23 
NLONFSSLOCATION1S 
NLONFSSLOCATION17 
NLONFSSLOCATION22 



NLO NFSS' 10-14-81 
RADON 

SERIAL EXP. RATE 
NUMBER (pel/LITER> FIELD NOTES AND DATA 

151. 
132. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 

'167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
190. 

53941. 
53842. 

1. 36 
O. 40 
O. 50 
O. 61 
0.29 
O. 40 
0.61 
3. 07 
5. 11 

10. 03 
O. 50 
O. 50 
3.61 

11. 21 
10.78 

O. 72 
O. 50 
6. 28 

15. 06 
10.24 
4.68 
O. 40 
2. 86 
O. 72 
O. 29 
O. 83 
O. 40 
1.36 
0.61 
0.18 
O. 74 
1. 05 

--------------------------------.,..;-
NLONFSSLOCATION01 
NLONFSSLOCATION02 
NLONFSSLOCATION03 
NLONFSSLOCATION04 
NLONFSSLOCATION05 
NLONFSSLOCAT 10NO.6 
NLONFSSLOCATION07 
NLONFSSLOCATIONOB 
NLONFSSLOCATION09 
NLONFSSLOCATIONIO 
NLONFSSLOCATIONll 
NLONFSSLOCATION12 
NLONFSSLOCATION16 
NLONFSSLOCATION17 
NLONFSSLOCATION18 
NLONFSSLOCATION19 
NLONFSSLOCATION20 
NLONFSSLOCATION21 
NLONFSSLOCATION22 
NLONFSSLOCATION23 
NLONFSSLOCATI ON24 
NLONFSSLOCATION25 
NLONFSSLOCATION26 
NLONFSSLOCATION27 
NLONFSSLOCATION28 
NLONFSSLOCATION29 SHOTBYRIFLE 
NLONFS8LOCATI ON30 
NLONFSSLOCATIONQA25 
NLONF$SLOCATIONQA20 
NLONFSSLOCATIONQA02 
TKLUKI3EDROOM 
TKLUKBASEMENT 

PAGE 1 



r PAGE 1 
~LO NFSS 10-14-81 
RADON 
EXP. RATE SERIAL 

( PC I/L ITER) NUMBER FIELD NOTES AND DATA 
------:----- ------ ----------------------------------

O. 1£1 180. NLONFSSLOCATI ONQA02 
O. 29 Ins. NLONFSSLOCATION28 
0.29 lSS. NLONFSSLOCATION~ 
O. 40 132. NLONFSSLOCATI0N02 
O. 40 177. NLONFSSLOCATION30 
O. 40 1!56. NLONFSSLOCATION06 
O. 40 172. NLONFSSLOCATI ON25 
0.30 133. NLONFSSLOCATION03 
0.30 167. NLONFSSLOCAT1 0N20 
O. 50 102. NLONFSSLOCATION12 
O. 50 1~1. NLONfSSLOCATIONll 
0.61 154. NLONFSSLOQATI ON04 
0.61 179. NLONFSSLOCATIONQA20 
0.61 157. NLONFSSLOCATION07 
O. 72 174. NLONFSSLOCATION27 
O. 72 166. NLONFSSLOCATION19 
O. 74 53841. Tf(LUK9E:OROOM 
O. 83 176. NLONFSSLoCATION29 SHOTBYRIFLE 
1.05 53842. TKLUKBASEMENT 
1.36 151. NLONFSSLOCAT I ONO 1 
1.36 178. - NLONFSSLOCATIONQA25 
2. 86 173. NLONFSSLOCATION26 
3. 07 158. NLONFSSLOCATIONoe 
3.61 163. NLONFSSLOCATIONlo 
4.-~ 171. NLONFSSLOCATION24 

-5. 11 15~. NLONFSSLOCATION09 
o. 28 108. NLONFSSLOCATION21 

10.03 160. NLONFSSLOCATION10 
10. 24 170. NLONFSSLOCATION23 
10. 78 165._ NLONFSSLOCATION18 
11.21 164. NLONFSSLOCATION17 
15.06 169. NLONFSSLOCATION22 

-. ---. -- - - - - - - - - - - - - - - --~-



cc: J. H. Ca.vendish 

I 

INSTRUCTIONS: 

1. Complete this form in sufficient detail to make Divisio~ DirectOr and Manager generally aware ·of what transpired. 
2. Forward two copies to Division Director, who in turn will send one copy to the Menager. 

NL(h,GE:N-2l\.OlIREV,.-:U.1.3J1S1 
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'.' a report, ;'6v~!,j;ng.radlSn:~Qhkor:!ng . 
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ih. ordertoc.orreiate ',lith his·data·... . 
- , '. --~ - -

Of'f€~r';d~hisiI:lfor:matl0Jl on his result; SO far: 
-'" :'. - \:".- ,;,; ,'''- .. - - ,. 

y·,at;e;e ~#1J.:~ 2e.n,i hi's ,c-cmr:<le'tcd 
for~:a.rd CO:Yl8'S t,o' iTt,O'. ;'~O'tL'·h;. 

~Rn..;.. C ;:" ex',,::) l.~ t: 
will u;,~;:1~81: :" t 0 completiocn to 
in,~'o7';:n,.:~~'::~(;ii I r:e{i en ";,'lOr-

',' ~, 

r'c;:»;:~t to i-jet t and ~:;,at1sey j t1J'ho :-S~lculd 
:~ ~';, ,'5l.U"'l.":-;D ~J CGn~3t.!:~uc't:!.n):-~' -theIr' 

.,' '"- , "', -, ~ ~ ,- _ ',,- ...,: '.-; ,,-- .--- '>" ',,,, "< '--, ":,~,,~ 

:;i.Y'(!-() «:t?t.) ~ 
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INSTRUCTIONS: 

1. Complete this form in sufficient detail to make Division Director and tv\onoger generally aware ·of what transpired. 

2. Forward two copies to Division Director, who in turn will send one copy_ to the Manager. 

NUJ...,G€~_24-0l (REV. 1/13178) 
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~. DATEI ,", 
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i" 10/7/80' .' . , . Joseph P. Kirchue 

ORIGINATOR: TA\-K£Q TO; 
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''1t1 ! ,- .' L. M. Devii· 
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.' '; 

'. • . Niagara: Fa~ls: '.';' '".> , " ..;i 
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!Radon. ,monitor '1/3 at the east. perimeter ,fence .1iiiE!:near the K-65 tower was found :vand;a.1ized 
"pn'i:he,'firstpatrol of the day. IncidentoccUrrE\d: between 4: 15 PM 10/6/80 and ~ :15 'AM 
~'10/7/80. Indications are that sbmeone·,Wtth· :a::,t:i,fle.used the ; monitor' as atatget. . 
~'.;' . -, . ': ", ,-' " ' , '" ." . "," .' -" !t.;j . '-'.- .: . ' •. " ,.,,,," 

ll.~pte~entatives of Niagara University schedbi~iW:b service monitors this' d~tewere ~dvised 
::'(j£ the :.inCident at' 9: 15 AM when they. reported on:.site,,{Niagara University personnel', 
;,.advisedWilliain Yates at Mound of incident)i.,::,~,'; ". .... . .• , 
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1. Complete this form In sufficient detail to make Division D'r6cter· and, Manager generally aware·af what transpired. 
2. Fo.-word two copies to Division Director, who In turn will .end on!, copy. to the Manager. 
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JJ -''1 _ 

Department of Energy 
Oak Ridge Operations 
P.O. Box E 
Oak Ridge, Tennessee 37830 

National Lead Company of Ohio 
AnN: Mr. S. F. Audia, Manager 
PO Box 39158 
Cincinnati. OH 45239 

Gentlemen: 

OCT 7 1980 

RADON MONITORING AT MIDDLESEX SAMPLING PLANT AND NIAGARA FALLS STORAGE SITES 

Reference is made to your letter of September 29, 1980, subject as above. 

We are asking DOE HQ to clarify Mound's role at these two sites and will re
define NLO's responsibilities with respect to the radon monitoring when such 
clarification is received. If Mound is to have a continuing role in this 
work, we will urge HQ to make arrangements to provide the Mound monitoring 
data to NLO. 

MS-35:JDM 

cc: E. L. Keller 

Sincerely, 

ffJ~~~~ 
H. D. Hlckman, Director 
Manufacturi ng -Oi vi 5 i on 



NA nONAL LEAD COMPANY OF OHIO 
A SUBSIDIARV OF Nt.. INDUSTRIES, INC. 

P. O.BOX 39158 
"~I\IIImOO'~:mm~:i1iIlJl;/fllimnl!UJllC! 

l!I/IDIIIIiIlIIIIllII!I!ilil~murJiI~.:.~~'tri~",:f::~i\jilic,:ll'.IlIli:t:lllWlIWlir.!lllOlltUlClt\IlJ.dl®li\lUfu~lI\I_ 

Mr. H. D. H1Gkman. Director 
Manuf~cturing Division 
Oak.Ridge Operations 
Department of· Energy 
P. O. Box E 
Oak Ridge, Tennessee 37830 

Dear Mr. Hickman: 

SEP 29 1980. 

dWlllllUwmlinllllUlluntrUumr:wcrr.I!ijjIllllillti~:II!I:lI~~1llIIMl 

PHONE: AREA CODE: S 13-7:3e-11151 

RADON MONITORING AT MIDDLESEX SAMPLING PLANT AND NIAGARA FA~LS 
STORAGE SITES 

Reference: William G •. Yates (Radon Prollram Manager, Monsanto Research 
Corporation, Mound Facility). Letter to Or. William E. Mott 
(Director. Environmental Control Technology Division, USDOE). 
July 1, 1980. 

The referenced letter requested NLO ~pprov~l for access.to the su~ject 
sites in relation to "comprehensive radon monitoring programs." NLO 
personnel have visited the Mound Facility and met Mr. Yates at other 
locations in recent months but have been unable to obtain a clear 
definition of the Mound program and responsibil ities for radon monitoring 
and informational reporting. 

As NLO' s contractual respons ibi liti es to DOE i nc1 ude radon monitoring 
at these sites, it is requested that we have (1) a restatement of our 
responsibilities, vis-a-vis the Mound effort so that all DOE requirements 
are met with a minimum of duplicated effort and (2) access to information 
regarding Mound's monitoring programs and data generated from these sites. 

EWM;TAP/rlr 

cc: J. H. Cavendish 
~. H. Hardison. ORO 

. C. Heatherton 
H. D. Hickman. ORO 
Eo L. Keller 
R. C. Kisfert 

A PN. CONTRACTOR 

Sincerely, 
Original Signed By 

S. F. AUDIA 

s. ~~m 
Manager 

E. W. Mautz 
T. A. Poff 
G. L. Stukenbroeker 

FOR THE OEPARTMENT OF ENERGY 
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Mons8f1to ~ __ -,..~ ___________________ MOUNO f'Ael~rrv ~ 

Operllted (or tile UnUed SUites 
Depertment of Energy 

Dr. William ~. Mott, Director 
U. S. Department of Energy 
Environmental Control Technology Division 
Washington; D. C. 20545 

De1}r Dr. MQtt: 

July 1, 1980 

Commensurate with our comprehensive radon monitoring programs at Middlesex, 
N.~. and l"ew;!;tQn, N. Y., it is. intrinsic that accurate meteorological gata 
be obtained. Pursuant to this end, I havli! made arrangements with Rutger$ 
University and Weston Corporation to erect meteorological equipment at both 
of these sites. . 

Since these sites are maintained by National bead of Ohio, their apprisement 
of the situations .and consent is deemed appropriate. 

Therefore, it is requested by copy of this letter,to the appropriate 
authorities that permission be granted by MlO to Rutgers University and 
Weston Corporation to erect their equipment and have weekly ingress and 
egress to these sites to gather meteorological data and maintain their 
equipment. 

If you need additional information. please contact me. 

WGY:km 

cc: R. Ramsey 
E. Keller 
E. Hardi son 
A • wi. 11:m;, n 

Monsanto Research C<;Jrporation p, O. Box 32 

Sincerely. 

L -.: ~ ~'- ~- -- (~ "~lk~ 
William G. Yates ;j 
Radon Program Manager 

Miamisburg, Ohio 45342 (513) 865-4020 
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Radon Results, October 1977-March 1980,  
LOOW Radon Results, Reports, and Correspondence;  

Documents and samples dated from October 6, 1977 through March 10, 1980 



NATIONAL LEAD COMPANY OF OHIO
A SUeSl0lARY OF N L. INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

f:'HONE: AREA CODc: 513-136-1151

MAR 1 0 1980

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 1/2/80 TO 1/9/80

The attached table contains radon monitoring data obtained for
the Niagara Falls fence line positions during the period from
January 2, 1980 to January 9, 1980.

At the end of this sampling period all monitors were returned to
the FMPC for recalibration. Fenceline monitoring for radon-222
is now being done by the EnVironmental Measurements Laboratory
and will continue until the recalibration is completed and our
units are returned to the Niagara Falls site.

Sincerely yours,
Original Signed By

S. F. AUDIA
Manager

S .. F. Audia
Manager

MWB/vvs

attach.

M. W. Boback
J. H. Cavendish
A. C. George - EML
E. H. Hardison - ORO

vJI: C. Heatherton

H. D. Hickman
W. C. Hill
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



·,

Radon-222. pCi/L. Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

1/2/80 - 0.4 0.3 0.2 0.4 0.3 0.5 2.2 0.8
1/9/80



NATIONAL LEAD COMPANY OF OHIO
A SlJ6Sl01ARY OF N L. INOUSTR1!tS. lNC.

P. O. BOX 39158

JAN 1 4 1980

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

CINCINNATI, OHIO 45239

NIAGARA FALLS RADON RESULTS, 12/19/79 TO 1/2/80

Ref: Letter, S. F. Audia to H. D. Hickman, "Niagara Falls Radon
Results," dated January 4, 1980

The attached table contains radon monitoring data obtained at the
Niagara Falls site fence line positions during the period from
December 19, 1979 to January 2, 1980.

The duplicate monitor at station 9 (ref.) was returned to its
original location at station 4 at the start of the sampling period
which began December 19, 1979.

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO

/R. C. Heatherton
H. D. Hickman
W. C.Hill
K. N. Ross

Central Files

Sincerel¥ yours,
Origin,,} SIgned By

S. F. AUDIA
Manager

S. F. Audia
Manager

A PRIME CONTRACTOR ~OR T~E DEPA~7U~~~ n~ F~F~r.v



Sampling
Period 1

Radon-222, pCi/~, Niagara Falls Site

Monitoring Locations
2 8 9

12/19/79
12/26/79

12/26/79 
1/2/80

1.2

0.6

<0.1

<0.1

0.2

0.1

0.4

0.4

1.7

0.3

5.5

0.5

r 0
0./

0.2



NATIONAL LEAD COMPANY OF OHIO
A SUBSIOIARY OF NL INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHONE: AREA COOE: 5 '3~738- \ 151

JAN 4 19!m

Mr. H. D. Hickman, Director
Manufacturing Division .
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS

Ref: Letter, S. F. Audia to H. D. Hickman, "Niagara Falls Radon
Results, 10/17/79 to 12/4/79," dated December 19, 1979

In the reference letter, Niagara Falls radon results were reported
for seven on~-week sampling periods. Results for the last two
periods, beginning November 21, 1979 and November 28, 1979, were
listed incorrectly. In these two periods, and continuing since
then, the monitor from location 5 was used as a duplicate at
location 9. A correct listing is given in the attached table for
those two sampling periods and for two additional periods.

The variation between duplicate results is greater than expected
and we are attempting to identify the cause of the variation and
to improve the monitoring precision. This problem has been
discussed with personnel of the Environmental Measurements
Laboratory and they have offered to assist in this effort.

Sincerely yours,
Original Signed By

S. F. AUDIA
Manager

S. F. Audia
Manager

MWB/vvs

attach.

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



Mr. H. D. Hickman, Director

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - OBO
R. C. Heatherton"'/
H. D. Hickman
W. C. Hill
K. N. Ross

Central Files

Page 2



Radon-222, pCi/R., Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 6 7 8 9*

11/21/79 - 0.7 <0.1 0.4 0.5 1.3 2.6 4.5, 1.8
11/28/79

11/28/79 - 0.1 0.2 0.2 0.2 0.2 0.2 0.3, <0.1
12/4/79

12/4/79 - 0.4 <0.1 0.3 0.4 0.3 0.2 0.4, <0.1
12/12/79

12/12/79 - 0.4 0.4 0.1 0.3 <0.1 0.6 2.1, 0.3
12/19/79

*Two monitors at location 9.



NATIONAL lEAD COMPANY OF OHIO
A SUBSIDIARY OF N L fNOUSTPUES. INC.

P. O. BOX 39158
~"'!mP"",,~,;';E~j\f,~',i~~-,"!j:!!Ff51i'jh~m;: '._"'i"'~~~

CINCINNATI, OHIO 45239

PHONE: AREA CODE: 513-738-1151

DEC 1 9 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Rickman:

NIAGARA FALLS RADON RESULTS, 10/17/79 TO 12/4/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
October 17, 1979 to December 4, 1979.

Sincerely yours,

Original Signed By
S. F. AUDIA

Manager

S. F. Audia
Manager

MlilB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO

vR': C. Heatherton
H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



Radon-222, pCi/~, Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

10/17/79 - 0.9 0.4 0.3 0.1 0.6 1.2 . 3.6 3.8
10/24179

10/24179 - 0.4 0.4 0.5 0.2 0.5 0.6 0.6 0.8
10/31/79

10/31179 - 1.5 0.1 0.4 0.4 0.7 4.0 2.5 2.4
11/7/79

11/7/79 - 0.7 <0.1 0.5 0.3 0.8 1.0 2.6 1.3
11/14/79

11/14179 - 1.3 0.4 0.5 1.0 0.8 2.1 3.1 1.8
11/21/79

11/21/79 - 0.7 <0.1 0.4 0.5 1.3 2.6 4.5 1.8
11/28/79

11/28179 - 0.1 0.2 0.2 0.2 0.2 0.2 <0.1 0.3
12/4/79
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NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF N L INDUSTRIES. !NC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHONE: ARe:A COOE: S 13-738·1151

[~OV 1. 6 1979

Mr. H. D. Hickman, Director
Manufacturing Division

. Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 10/17/79 TO 11/7/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
October 17, 1979 to November 7, 1979.

Sincerely yours,

Original Signed By
S. F. AUDIA

Manager
S. F. Audia
Manager

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO

v~. C. Heatherton
H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOA THe: DEPARTMENT OF ENERGY



Radon-222, pCi/2, Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

10/17179 -
10/24/79 0.9 0.4 0.3 0.1 0.6 1.2 3.6 3.8

10/24/79 -
10/31/79 0.4 0.4 0.5 0.2 0.5 0.6 0.6 0.8

.10/31/79 -
y

11/7/79 1.5 0.1 0.4 0.4 0.7 4.0 2·5 2.4



NATlONAL LEAD COMPANY OF OHIO
A SU6SIOI AR Y O~ r-.; '- INuuSTRIES, lHC.

P. O. BOX 39158 CINCiNNATI, OHiO 45239

PHONE; .;"'P.~ ... GODE: S13~73S- i1S1

OCT 2 5 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear J1r. Hickman:

NIA'JA?A FAGLSRADON RESULTS, 9/26/79 TO 10!17/79

~~2 a~tached table contains radon monitoring data obtained at
the N~a~ara Falls site fenceline positions during the perioc
1':--0:::; September 26, 1979 to October 17, 1979.

Sincerely yours,
0 ·, I S' 'nliQ:lna l~;ne!J. DV

~ ~ .
S. F. I\UD!A

Manager

S. F. Audia
Manager

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO

vR. C. Heatherton
H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

~ PP1H~ CON~RACTCP FOR THE DEPARTMENT OF ENERGY



Sampling

Radon-222, pCi/2, Niagara Falls Site

Monitoring Locations

Period

9/26/79 
10/3/79

10/3/79 
10/10/79

10/10/79 
10/17179

1

2.1

0.2

0.8

2

0.3

1.5

0.6

3

0.7

'0.1

0.3

4

0.7

0.6

0.4

6

2.5

0.2

0.5

7

4.8

0.4

2.7

8

10.5

0.3

13.3

9

80.2

0.9

1.2



NATIONAL LEAD COMPANY OF OHIO
A SU8Sl01 ARY OF N L INDUSTRIES. INC.

CINCINNAn, OHIO 45239

OCT 5 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O.Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
September 12, 1979 to September 26, 1979.

Sincerely yours,
Original Signed BY'

S. F. AUDIA
Manager

S. F. Audia
Manager

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
y H. Hardison - ORO
~. C. Heatherton

H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



· .

Radon-222, pCi/~, Niagara Falls Site

Sampling
Period 1 2

Monitoring Locations

3 4 6 7 8 9

9/12179 
9/19179

9/19179 
9/26179

0.1

1.8

0.4

0.6

0.2

0.4

0.6

0.9

0.5

1.1 5.9

5.5 1.5

25.3



NATIONAL LEAD COMPANY Of OHiO
A SU!3SIDIARY OF N L INOUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHON E: AREA CODE: 513-738- 1151

SEP ;;; 1': 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak. Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 8/29/79 TO 9/12/79

The attach~d table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
August 29, 1979 to September 12, 1979.

Sincerely yours,

Odgind Signed By
S. F. AUDIA

Manager
S. F. Audia
Manager

MWB/vvs

attach.

cc: M. W. Boback·
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO

.Ai. C. Heatherton
H. D. Hickman - ORO
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



; ,:

Radon-222, pCi/~, Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

8/29/79 - 1.1 0.4 0.6 1.0 1.2 3.9 4.1 1.0
9/5/79

9/5/79 -
9/12/79 1.5 0.7 0.7 0.7 1.7 6.1 9.6 2.8



NATIONAL LEAD COMPANY OF OHIO
A SUBSIDiARY OF" N L INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHON E: ARE A CODE: 513-738- 1151

SEP 11 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 8/15/79 TO 8/29/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
August 15, 1979 to August 29, 1979.

Sincerely yours,

01iginal Signed By
S. F. AUDIA

Manager

S. F. Audia
Manager

MWB/vvs

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO

..-R • C. Heatherton
H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR TME DEPARTMENT OF ENE~GY



Mr. H. D. Hickman, Director Page 2

Radon-222, pCi/~, Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

8/15/79 -
8/22/79 0.7 0.1 0.6 1.2 2.1 7.6 5.4 7.6

8/22/79 -
8/29/79 0.2 0.2 0.1 0.4 1.5 3.0 4.9 6.7



NATIONAL LEAD COMPANY OF OHIO
A SU8Sl0lARY OF N L. INOUSTRIES. INC.

;.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHONE: AREA CODE: 513-738-1151

AUG! 4 !l~

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. HiCkman:

NIAGARA FALLS RADON RESULTS, 8/2/79 TO 8/15/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
August 2, 1979 to August 15, 1979.

Sincerely yours,

Original Sii-"e<t By
S. F. AUDiA

MllIlllp

S. F. Audia
Manager

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison _. OBO
R. C. Heatherton./
H. D. Hickman
vI. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A ~RIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



Radon-222, pei/t, Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

8/2/79 - 0.6 0.4 0.6 0.9 Lost 1.2 6.6 6.7
8/8/79

8/8/79 - 1.8 0.3 0.8 0.5 0.5 0.5 1.4 6.9
8/15/79



NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY 0;: N L INDUSTRIES, INC.

CINCINNATI, OHIO 45239

August 16, 1979

SUBJECT RADON FLUX EMISSIONS - BLDGS. 413 and 414 - NIAGARA FALLS SITE

TO J. H. Cavendish

FROM F. W. Neblett

REFERENCE IF. W. Neblett. Letter to J. H, Ca·vendish, Evaluation of
Asphaltic Sealants. - Radon Reduction -- Laboratory Tests.
May 21,1979.

2 D. A. Fuchs. Letter to R. C. Heatherton, Trip Report to
NLO-Niagara Falls Site, Lewiston, New York, August 14 to 17,
1978~. September 1, 1978.

As requested, the projected level
Bldgs. 413 and 414, Niagara Falls
application have been calculated.
based on:

of radon flux emissions in
site after an emulsion

The calculations are

1) the radon flux measurements presented in
references 1 and 2,

2) radon concentrations in the air presented in
reference 2, and

3) the average percentage radon reduction for a
1/4 inch emulsion application presented in
reference 1.

1. RADON FLUX EMI.SS.ION (RF) - UNITS - pCi/m 2 /sec.

a. Reference 2 - measurements inside center of

Bldg. 413 1452
Avg. = 1454

Bldg. 415 1455

b. Reference 1 - measurements on sample from

Bldg. 413 600

Bldg. 414 1500 Avg. = 1050

c. Percent red uc tion of radon flux = 97.96% (Ref. 1)

A PRIME CONTRACTOR FOR: THE ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION



Radon Flux Emissions - Bldgs. 413 and 414 
Niagara Falls Site
J. H. Cavendish
August 16, 1979

d. Estimated radon flux emission (RF 1
)

after emulsion application.

1) from reference 2 data:

Page 2

1454 x [ 1-0.9796]
0.0204

== 29.7

2) from reference 1 data:

1050 x 0.0204 == 21.7

3) actual value from reference 1
.

average ~f. 7 readings = 18.9

Note: units - pCi/m 2 sec.

II. RADON CONCENTRATION IN AIR (RL)

a . Bldg. 413 (no sealant) - reference 2 .

8 ft. from entrance 403
Center 1474
Center 518.2

Average 798

b. Bldg. 414 (no sealant) - referenc.e 2.

8 ft. from entrance 256 (low val ue)
Center 2247 (high value)
Center 287

Average 930

Average of both bldgs. 864



Radon Flux Emissions - B1dgs. 413 and 414 
Niagara Falls Site
J. H. Cavendish
August 16, 1979

Page 3

c. Estimated concentrate in air (RL 1
)

Bldgs. 413 and 414 - after sealant application
application - assuming:

1) same percentage of reduction of radon
applies and

2) same ratio of ventilation and radon decay
effect.

For average value -

864 x 0.0204 ~ 16.3

Range -

high value
low value

Note: units ~ pCi/2

2247 x 0.0204
256 x 0.0204

45.8
= 5.2

III. ESTIMATED CONCENTRATION OF RADON IN AIR OF BLDGS. 413
AND 414 BASED ON TOTAL RADON PRESENT

a. Equate total emission (RF) to total radon
in air (RL) and solve for time.

RL ~ Volume x radon concentration

~ 1.18 X 10 9 pCi.

*Assumed to account for ventiLation and radon
decay effect.



Radon Flux Emissions - B1dgs. 413 and 414 
Niagara Falls Site
J. H. Cavendish
August 16, 1979

Page 4

RF ; Area x· emission

; [2826 ft2 X 0.0529 m2 /ft 2 J x 1454 pCi/m 2 sec e

or
262.54 m2

; 0.382 x 10 6 pCi/sec.

Time (sec.)

Time (min.)

= 1.18 X 10
9

pCi ; 3.09 x 10 3 sec.
0.382 x 10· pCi

3090 sec.
= 60 sec./min. ; 51 1/2 min.

h. Radon concentration in air after sealant
application (RL') then equals:

RL' (pCi/R.) ; RF I (pCi/m "sec.) x area (m") x 0.309 x 10' sec.
Volume (R.)

and for the RF I of 29.7 pCi/m 2 sec.

from Section I, d, 1), RL I is:

29.7 x 262.54 x 0.309 x "10'
;

1.36 x 10 6

= 17.7 pCi!J:..

for the RF I of 21.4 pCi/m 2 sec.

from Section I, d, 2), RL I is:

21.4 x 262.54 x 0.309 x 10'
1.36 x 10 6

= 12.8 pCi/i



Radon Flux Emissions - Bldgs. 413 and 414 
Niagara Falls Site
J. H. Cavendish
August 16, 1979

IV. COMMENTS

Page 5

a. The radon concentration in the air in Bldgs. 413
and 414 projected after sealant application would
be somewhere around 17 pCi/~ based on the values
estimated (17.6, 17.7 and 12.8 pCi/~). The
estimated values for radon concentration should
be somewhat in agreement since all three values
are based on the 97.96% reduction obtained in
the lab test. 1

b. The time of 51 1/2 minutes (Section III, a.)
should be, depending on the accuracy of the
measurements, the algebraic sum of the time for
a complete air change and the distintegration
of radon gas in the air during that same period.

FWN/rlr

cc: S . F. Audia-R. M. Spenceley
L. M. Devir
E. H. Hardison ( 3X)
R. C. Heatherton-M. W. Boback /
W. C. Hill
E. W. Mautz
N. R. Leist
A. F. Pennak
C. E. Polson



NATIONAL LEAD COMPANY OF OHIO
A SUeSIOIARY Of'" NL INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHON E: AREA CODE: 5 13~73a·11S 1

AUG 13 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 7/18/79 TO 8/2/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fence line positions during the period from
July 18, 1979 to August 2, 1979.

Sincerely yours,
. Original Signed By

S. F. AUDII'\

S. F. Audia,
Manager

MWB/vvs

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison - ORO
~. C. Heatherton

H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A FRIME CONTRACTOR FOR \nE OEPARTMENT OF ENERGY



Radon-222, pei/t, Niagara Falls Site

'ampling Monitoring Locations
:eriod 1 2 3 4 6 7 8 9

7/18179 - 4.2 0.4 0.9 0.5 0.1 4.3 16.6 27.3
. 7/25/79

7/25179 
8/2/79

2.4 0.3 0.7 0.3 1.8 3.5 6.6



SUBJECT

TO

FROM

NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF N L INDUSTRIES, INC.

CINCINNATI. OHIO 45<39

August 8, 1979

EVALUATION OF NON-WOVEN POLYETHYLENE MAT (PETROMAT) IN CONJUNCTION WITH
ASPHALTIC SEALANTS FOR RADON CONTROL FROM DOE-NF RESIDUES ~ LABORATORY-TESTS

J. H. Cavendish

E. W. Mautz and F. W. Neblett

REFERENCE iF. W. Neblett. Letter to J. H. Cavendish, Evaluation of Asphaltic
Sealants - Radon Reduction - Laboratory Tests. May 21, 1979.

INTRODUCTI ON

Asphaltic sealants have been found to be effective in the suppression
of radon exhalation from uranium mill tailings and refining residues.
Recent laboratory work was done at NLO to evaluate the effectiveness
of Armak asphalt emulsion for radon suppression from samples of L-50
residue from the DOE-Niagara Falls site and K-65 residues in storage
at FMPC. It was determined that the radon flux above the surface of
the residues was reduced 84.5-99.9% by the application of the asphaltic
sealant.

The present test extended the study concept to the use of a nonwoven
polyethylene mat coupled-with the asphaltic emulsion treatment of
residues.

SUMMARY OF RESULTS

Application of Petromat-asphalt coatings to samples of L-50 residues
from Buildings 413 and 414 at the DOE-NF site showed radon flux
reductions ranging from 95.1%-to 99.9%. There appeared to be no effect
attributable to the asphalt emulsion application rate, the number of
Petromat layers used (one or two) or small deformations in the residues
under the_ Petromat. The migration of salt (probably sodium carbonates)
from the residue through the coating in one test apparently did not
result in significant radium transport; weathering action under outdoor
field conditions could result in some compromising of the effectiveness
of the coating (roofs cover Buildings 413 and 414).

A PRIME CONTRACTOR FOR THE EHERGY RESEARCI-l AND DEVELOPMENT AOM1NISTRATION



Evaluation of Non-Woven Polyethylene Mat (Petromat)
in Conjunction with Asphaltic Sealants for Radon
Control from DOE-NF Residues - Laboratory Tests
J. H. Cavendish
August 8, 1979

EXPERIMENTAL

Page 2

This laboratory test was conducted using the techniques reported earlier. l

The same L-50 residue samples from the DOE-NF site were transferred to
new metal cans, excluding as much adhering asphalt as possible; other
techniques were simiarly employed in the present test except that sand
was not added to the top residue layer before coating.

A large panel of Petromat (Phillips) was obtained by A. F. Pennak
(consultant). The required number of six-inch diameter test pieces was
cut from the sample panel (1/16-inch thick) using a diagonal pattern to
sample the panel; the test pieces were randomly mixed for placement
(fuzzy side up) on top of the residues in the test cans (Figure 1). The
Petromat material was developed for highway resurfacing where the Petromat
is machine-applied from rolls onto a thin asphaltic emulsion layer; a
thick layer of asphaltic hot mix is ,then used to pave the Petromat
surface. The Petromat reinforces the bonding surface between the old
pavement and the new asphalt layer; disruption of the asphalt integrity
is reduced in such service. This reinforcing effect is of interest for
use with the asphaltic emulsion being considered for coating DOE-NF
site 'residues, particularly the outdoor, on-grade R-10 residue and
contiguous spoil pile.

The present scoping test was performed to evaluate the effectiveness of
one or two layers of Petromat coupled with various asphaltic emulsion
(Armak E-63) application rates for radon suppression. Twelve radon can
isters were obtained from the Environmental Measurements Laboratory
(DOE-New York) for use in the test with radon analysis also being done
by EML. The test conditions and radon flux results are summarized in
Table I. Each asphalt emulsion coating was allowed to cure for 72 hours
at an ambient temperature of about 80°F, with a 2-inch high, 4-inch
diameter aluminum adapter sleeve* being placed at the time of the final
emulsion layer to accommodate the radon canister (Figure 1).

The radon collection canisters were exposed for 48 hours as recommended
by EML (short by 15 to 29 minutes with exact times reported to EML for
their consideration in interpreting radon results. See Appendix).

*Recovered from earlier tests with thorough cleaning for removal of
asphalt and residues.



TABLE I
=

SUMMARY OF RESULTS I~
~

c

'"cT
~.

0
Total Radon Flux ::::J

Petromat Appl ication Application pCi/m2 sec. Flux 0

Layers E63M Rate Rate Base After Reduction RA
....

Test Residue(l) (No. ) (m]) (gal/ft2) (gal/ft2) l-50 (%) (4) Factor(5) z
Treatment 0

::::J
I

A-l 4A 1 70 0.0942 0.1346 1500 1.3 99.9 1154 If-2 1 30 0.0404
B-1 2-3 1 100 0.1346 0.2154 533 23 95.7 23
-2 1 60 0.0808

C-1 (2) 10 1 70 0.0942 0.1346 1500 5.5 99.6 273
-2 1 30 0.0404

D-l (2) 1 . 1 100 0.1346 0.2154 533 7.5 98.6 71
-2 1 60 0.0808

E 4 1 70 0.0942 0.0942 1500 16 98.9 94
F(3) 5, 1 100 0.1346 0.1346 1500 6.2 99.6 242
G 12 1 190 0.2557 0.2557 533 5.3 99.0 101
H 6 2 70 0.0942 0.0942 1500 11 .9 99.2 126
I 14 2 100 0.1346 0.1346 533 10.7 98.0 50
J (3) 7 2 190 0.2557 0.2557 533 0.30 99.9 1777
K(2) 11 1 190 0.2557 0.2557 533 0.21 99.9 2538
L(2) 15 2 190 0.2557 0.2557 533 0.2.1 99.9 2538

(l)Residues from reference(l) test (L-SO from Bldg. 413 = 533 pCi/m2 sec; others from Bldg. 414).
(2)Depression deliberately formed in the residue surface (about 2" dia., 1/2" deep) to simulate

Eirregular terrain.
(3)These residues did not absorb water to the same extent as others; see text.
(4)Flux reduction, % = (Base - Treatment) 100

Base

(5) RA Factor = Base (as-is) Material Radon Flux
After Treatment Material Radon Flux



APPENDIX I

NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF N L INOUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHON E: AREA GODE; S 13~73B-1151

July 25, 1979

Mr. A. C. George
Environmental Measurements Laboratory
376 Hudson Street
New York, New York 10014

Dear Mr. George:

Per your request, the following exposure times are given for charcoal
adsorption radon canisters (being returned today by Express mail) in
the laboratory test for Petromat-Aspha1tic emulsion treatment of DOE
Niagara Falls l-50 residues:

July 23, 1979 July 25, 1979
Canister No. Time On Time Off

Zl1-7 0815 0800
Z8-1 0816 0800
E12-1 0817 0801
014-1 0820 0801
03-3 0822 0802
811-3 0824 0802
810~3 0826 0803
A8-3 0827 0803
A8-2 0829 0804
78-17 0830 0804
78-5 0832· 0805
14A 0834 0805

Thank you for your assistance. We will be awaiting your results with
interest.

Sincerely,

;LJ rt)u,vtCIi.JJ,~fr;
-r}... 'Z.. tr'J. H. Cavendish

- Project Manager, 0 & D Programs

EWM/rl r

A PRIME CONTRACTOR FOR THE. DEPARTMENT OF ENERGY
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Copy to S. F. Audia for his
information. Extra copy sent
in case one is needed for
Mr. Hickman.
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NATiONAL LEAD COMPANY OF OHIO
A 5lJBSlOIl>.RV OF'NL.INOUSTRIES, INC.

CINCINNATI, OHIO 45239

August·3, 1979

SUBJECT

TO

FROM.

RADON EMANATION TESTS

R. C. Heatherton

M. W. Bob~ck

REFERENCE 1. M. Wilkening, "Measurement of Radon Flux By The
Accumulation Method," pp. 131-8 in Workshop On Methods
For Measuring Radiation In And Around Uranium Mills,
Atomic Industrial Forum Program Report, Vol. 3, No.9,
August 1977 .

2. A. J. Breslin, DOE Environmental Measurements Labora
tory, New York, Private communication, December 1, 1978

3. Report GJT-2l, "Laboratory Research On Tailings
Stabilization Methods And Their Effectiveness In
Radiation Containment,"Ford, Bacon & Davis Utah, Inc.,
April 1978

Summary

Tests were carried out to determine the effect of water on
the rate of radon emanation from a layer of K-65 residues.
Radon flux is significantly affected by the amount of
moisture in the residues and by the depth of a water cover.

At the Niagara Falls site, water in the west bin of build
ing 411 significantly reduces the flux from the covered
residues •.

Methods

All tests were made with residue removed from the FMPC
north concrete K-65 storage tank. After removal from the
tank the residue was blended and samples were submitted to
the Technical Division for analysis. The radium-226
content was 17,000 dim/g. Analytical data are given in
Table 1.

After initial tests were made to check the flux measure
ment technique, a six-inch layer of residue was placed in
a clean 55-gallon drum. Except for positioning the flux
measuring equipment, the layer of residues was not disturbed
until the testing waD completed three months later.

A PR'M~ CONTRACTOR FOR THE PEPARTMENT OF EN~AGY

-'. _. --', _.,-,,---- ----~.p._ ..._--_. ,-' .--'" -, .



Radon Emanation Tests
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Page 2

Radon flux was measured using an "accumulator can,,(l) and
scintillation flasks. The 6riginaldeSign(~f the can'was
altered to eliminate unnecessary features. ) For flux
measurements, the open end of a 10.9-liter can is placed
on the test surface. Then a 0.5-liter sample of the can ..
air is withdrawn through valved ports into a scintillatioh
flask. After a 10-minute accumulation period, a second
0.5-liter air sample is withdrawn into a secondscintll
lation flask. After a three-hour delay for the buildup'
of radon daughters, the amount of radon-222 in the flasks
is determined in a calibrated counting system. The radon
flux is calculated from the difference in concentration in
the two flasks, the size of the accumulator can and the
length of the accumulation period.

On dry residues, the
face to form a seal.
can was suspended in
to be well under the

can was lightly pushed into the sur
When a water layer was present, the

a manner that permitted the can edge
water surface to provide a seal.

Flux rates were calculated in units of picocuries per
square meter per second (pCi/m2 /sec).

Results

Flux data are plotted in Fig. 1. Initially, the flux from
the dry material was 2920 pCi/m 2/sec. On sUbsequent days,
the flux dropped to '2800 and then 2640 pCi/m 2 /sec.
Similar results have been reported for laboratory studies
of the relationshtQ)between radon flux levels and tailings
moisture content. }. In the. three-day period during which
the "dry" flux was determined, drying of the residues was
evident from the progressively' lighter appearance of the
surface material. .

An additional flux decrease occurred after the dry residues
were saturated. Water was slowly added to the 55-gallon
drum until there was about a half-inch layer above the
residue surface. Two days later, the water had completely
soaked into the residues. In this condition the radon-222
flux was 2060 pCi/m2 /sec. It is likely that Bufficient
interstitial water was present to impede radon diffusion
through the residues to the material surface.

Water was again added to the 55-gallon drum to get a half
inch layer over the residues. On the following day the flux
was 550 pCi/m2 /sec. After this measurement, water was added
to a depth of six inches.
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From this point on, flux' measurements were maoe sever~l

days apart until equilibrium conoitions were reacheo ano
the flux was constant. Then aooitional water was aooeO
ano the measurements were repeateo. This schedule con
tinueo until the drum was almost filleo.

When th~tests ended, the water depth was 26\ inches and
the radon~222 flux from the water surface was 50 pCi/m2 /sec.

At one point during the tests when the water depth was 16
inches, the water layer was carefully transferreo to another
orum. A sample was analyzeo for radium-226. Measurement of
the flux at the surface of this transferred water showeo
that only a small part of the total flux was due to the
oissolveo radium-226 which was at a concentration of
0.8 picocuries per milliliter (pCi/mt). Results given in
Table 2 show that the flux decreased over an eight-oay
perioo. Initially, most of the flux was due to oissolveO
radon anO the diffusion of radon from the water continued
at a greater rate than the generation of radon from the
dissolved raoium-226. It is possible that a continueo
flux decline woulo have been observeo if adoitional
measurements were made every few days. There was, however,
no reason to continue once it was clear that the dissolved
radium-226 oio not contribute significantly to the radon-222
flux from the water surface. Therefore, after eight oays,
the water was returned to the original drum so that the
measurement of flux 'versus water depth coulo be resumed.

Raoon flux from water in building 411, Niagara Falls Site.

During the time that the flux tests were being made,
measurements were also maoe of the raOon flux from the
water covering the residues in builoing 411 at the Niagara
Falls site.

Charcoal canisters provioeo by EML were used to determine
the flux. The canisters were positioned on metal collars
which were held in pieces of expanoed foam. The collars
extended below the water surface to provioe the necessary
seal. Each foam block was tethered to maintain the
canister location ourin~ the exposure period. Canister
re/lclouts and flll.x ell·1 ('ullttdons weT'') lrI'lrJF! by l'~M1.. Ttle
"RII-I~tr~I' ~~*H-I~Hlj~~ tOIo:;./'I'" "'~Hlf.;i ~111 I·~,~ jllpt:1:t:l/'q I1plJf-l 4'1~..
pcl"sonnel.

Figure 2 is a oiagram of the west bin in builoing 411.
Flux levels ano water oepths are given. The raoon-222
flux at ten locations varieo from 25 to 74 pCi/m2 /sec.
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Previous measurements in'this building showed that the
flux from the surface of exposed residues is about 510
pCi/m2 /sec. Radium-226 concentration in the residues is
730,000 dim/g. Dissolved radium-226 in the water was
0.9 pCi/mJL'

Several.points must be considered when comparing these
flux results with data from the drum tests. Water depth
was greater.in building 411 and the residue layer was of
greater thickness. The bUilding residues were dumped
into the bin from one side, causing a slope which is only
partially covered. BUilding 411 flux levels were measured
in cold weather, soon after an ice layer had melted. The
drum tests were made in a heated building in which the air
temperature did not drop below 60oF.

Despite the differences, the results of the drum tests
and the building 411 measurements both show that a water
layer will significantly reduce the radon flux.

m, W,/3.-t~
M. W. Boback

MWB/vvs

attach.

cc: A. J. Breslin - EML
J. H. Cavendish
E. Hardison - ORO



Table 1. Laboratory Data,,, K65 Residue

Radium-226, d/m/g
Radium-228, d/m/g

Uranium, %
Thorium, ppm

,Si02 , %
H20, %

CO2 , %
Loss on ignition at 110°, %
Loss on ignition at 950°, %

17,000
<10

0.30

153
45.32
10.28

19.30
2.82

29.79

Size Distribution, after dryin~ at 110°C

Sieve No. % Retained

4 11.0

6 3.6

16 16.0

30 16.2

50 15.2
100 10.3
200 8.6

325 4.4
Pan. 14.7

Water from 2%, weight-volume slurry

pH

C1, mgn,
N03 , mg/t

804' mgn,

... :- -~- ..~-' --; .

9.2

3
24

316



Table 2. Radon Flux from

Days after transfer
from residue drum

Transferred Water Layer

Radon-222, PCi/~(l)
Test 1 Test 2

1

6

8

28

5

3

27

6

3

(1) Two flux measurements, less than 15 minapart, were
made each day.



"

•
><
;:l
rl

""''"'"'"I
t::
o

'I:l
m
rt:

Depth of Water, inches

Fig. 1. Variation in radon flux due to depth of water layer.
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canisters, April 16, 1979.

Radon flux, pCi/m 2/sec, is given above each symbol.
Water depth, in inches; is given below each symbol.

I
i..- Expose Resid~es Abov Water ...

.'

.

25 54 ,
42 37' 74• • I • •23" 12" 8" 9" 9"

I -
! i

I
i !, ,

. .. . .

.

!
26 34 49 i 35 37!• • , • i ~ ! . •56" 48" i 30" I 30" . 26"

! I

•

;....
a
a

, "

,

i,

t
t
t

~

!
I

..- Walkway ... Nort'h ...

:>,
ctl
:.:
rl
rl
orl
0
o~

,

j"
1·



NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF N L INDUSTRIES. INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHON E: AREA GO DE: 513-738-1151

AUG 1 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 7/5/79 - 7/18/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
JUly 5, 1979 to July 18, 1979.

Sincerely yours,

Original Signed By
R. M. S?ENCELEY
Ass·~stant IVlanr.ger

~ S. F. Audia
T Manager

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. CavendiSh
E. H. Hardison - ORO

vR. C. Heatherton
H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



Radon-222, pCi/R., Niagara F.alls Site

Sampling Monitoring Locations
Period 1 2 3 4 6 7 8 9

7/5/79 - 3·0 0.2 0.7 <0.1 .1.8 3.2 0.9 6.2
7/11/79

7/11/79 
7/18/79 2.9 0.3 0.5 0.2 3.1 5.4 8~0 7·3



NATIONAL LEAD COMPANY OF OHIO
A SUBSIOIARY OF N L. INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHONE: AREA GOOE: 513 .. 736-1151

JUL l6 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 6/20/79 - 7/5/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period from
June 20, 1979 to July 5, 1979.

Sincerely yours,
0 " '\ (" 'n1"1g1n2.fi 0:,J"1i-~(~ JJ'Y

S. F. AUDIA
Manac'el'

'"S. F. Audia
Manager

MWB/vvs

attach.

cc: M. W. Boback
A. J. Breslin - EML
J. H. Cavendish
E. H. Hardison

vR. C. Heatherton
H. D. Hickman
W. C. Hill
R. D. Ohlinger
K. N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



Radon-222, pCi/~, Niagara Falls Site

Sampling Monitoring Locations
Period 1 2 3 lj 6 7 8 9

6/20/79 - 0.8 0.2 0.3 <0.05 1.3 3.2 0.5 1.9
6/27/79

6/27/79 - 0.9 0·5 0.6 0.6 1.9 1.5 1.2 9.7
7/5/79



NATIONAL LEAD COMPANY OF OHIO
A SU6S10IA1=l:Y OF N L INDUSTRIES. INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239
~\!;;jj'.mil.:!t,t~~~!;ili;l[,",,"'!'iW,;;:m"":i!¥'i;J;,,~""'!E§§'~-""!i~-;iffi5f.;l;~

~.iliE;ii~Ht~mm"~~;ImS;;m!i'.~;:ill;~~.ffl!U¥.llice~Gii'i,!",:€,'''''"'"::'',,",o:\'

PHONE; AR!::A CODE: 513-738·1151

JUL 3 1979

Mr. H. D. Hickman, Director
Manufacturing Division
Oak Ridge Operations
Department of Energy
P. O. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Hickman:

NIAGARA FALLS RADON RESULTS, 5/17/79 - 6/20/79

The attached table contains radon monitoring data obtained at the
Niagara Falls site fenceline positions during the period .from
May 17, 1979 to June 20, 1979.

Now that eight NLO radon monitors have been returned to the fence
positions, monitoring results will be reported to you every two
weeks.

Sincerely yours,

MWB/vvs

attach.

cc: M.
A.
J.

A:
H.
w.
R.
K.

W. Boback
J. Breslin - EML
H. Cavendish
H. Hardison
C. Heatherton
D. Hickman
C. Hill
D. Ohlinger
N. Ross

Central Files

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY
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Sampling
Period,

5/17/79 
5/24/79

1

1.0

Radon-222, pCi/~,Niagara Falls Site

Monitoring Locations
2

0.3

8

9.5

9 .

5/24/79 
5/31/79

5/31/79 
6/6/79

6/6/79 
6/13/79

6/13/79 
6/20/79

0.6

1.4

2.0

1.6

0.2

0.2

<0.05

0.2

0.5

0.9

0.4

0.3

0.4

0.4

0.8

1.5

1.7

1.2

3.5

2.1

2.8

3.3

4.1

2.9

10.7

,2.7

6.1

6.9

21. 5



NATIONAL LEAD COMPANY OF OHIO

INTER-OFFICE ROUTING SLIP

Oat. 7/1 4 /77

TO: -L.-O--!;-=---.L.!,~:t:~~ --L+--=-:f:-=--b-

The attached papers ore referred for the purpose Indicated by the chec ~ tJ
_b: 1

o Please prepare reply for my signatureo Submitted for signature or approval.o Please note and file.

D Please note and return to me.

D Please answer, sending me a copy of your fetter.o "ea•• fallow up.
B'For your information.o Your comments, please.

Remarks: ~ _
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Department of Energy
Washington, D.C. 20585

JUN 27 1979

Mr. Joe Ki~schue

National Lead of Ohio
P. O. Box 306
Lew~ston, New York 14092

Z:J..C:03Q~ i?--..~e. -::'~0ul.:;.~:;"o~s of bo'~~. oi.....sit:e "-;,:,",,d. or:ZG:':;:('. r&d 07"1. conCf-nt.;:a
tion :i.;;'~C.6i_.. ::cr,..c.i."i:S fo~ the fo~w.er' L",ke On~.;;:,~io O:.:ci •• <~;]Ce ~·Io;:ks as
cO;Jlpi.lcd by the Dera;:-~~~0nt ot E.nergy"s (:'J'JE) Enviroar,mntal ~'.lefi.::lure

menta :i:.ta:)ora.to~)' for t~1C p2:::Loaa e;:,0.ing A:?;:il 5) 1979" A?ril 24, 1979,
M~y :7, :~7~, a4~ ~&y J:, ~)7g.

Re&~~ngs at :oc&~~ous On the ~encline near the resi~ue storage areas.
r~~~~n at or s:ig~~ly above the DOE offsite radon concentration gUide
(3.0 picocuries/liter). All offsite measurements continue to be well
below the concentration gUide. Please note that an additional offsite
monitoring location has been established at the J.and T Junkyard.

We are contin~ins to assess alternative radon reduction techniques
for the u~auium re5i~ues stored at the site and plan to complete
our rado~ reduction program by August 1. 1979.

\ole t:~... ::"l :(.ee? you info4:'i:.i.ed. of our ?ro::;:;:ess &:': t:1e s:::'~e :i..iJ.. the n€.&:r
fl.. tt;,;:,,;;..

~
~
c.c.
;~

, .1//"
C<./ {(, <.(,~

"C t{(".T

4 Enc:;"oBu~es



W@f,jkJy.AvQt,1QG B.g,cl9.D CODG",ntw tion. J1f,;Jl.1.
this ~QportinSl All MGI:l ~l\r:,::c·r;t5 to rjate

Eotlrlo<!+II;:tnqe AV(;l:fltH~1,.006 ,ion
an S~~~

Fence Line No. 1
2
3
4
5
6
7
8
9

0.3
0.3

3.9
. ,....

0.2 - 2.3 0.9
0.05 - 1.0 0.3
0.04 - 1.1 0.5
0.01 - 0.8 0 .. 4
0.2 - 1.0 0.';'
0.05 - : • 6 e.5
0.06 - :5 ..... :J

0.2 - 23 5 . ':
0.;' - 5.7 2 ~. ~

0.05 - 2.1 C~7

G.. : - : .:; '0.7

~~;. z:-:·.";·~:~.;lc::::-s

-: .. ::.~:.:.;.~ ,,"~-0~:;2:~Y

C:..,,;:., ..,,:... :;l II~"

Lev~?c:t Scl"iool
N;'~~e S:te
Rac,;;: Statio~!

Ra:I~.sG;nvi~~e

Ga;-;o;:" :1esidence
O:':';J~a:.:1t Rasidence
W. Sc;--..u~tz ResideDCe
A. Scl1L:ltz He sid once
Jc.C~'CSO::-i ~es~G.2:iCe

;owc..y ~es:_C:c::ca

Lerr.. .J D2iiry

O.;j
0.2
0.2

~ .
u ••

0.2
: ... 2

.0

0.2-0.Q
rOoo

,"'," ,.. C
...... v.,:) - V.v

<G.Q3-0.5
<~.C3-G.a

"',. .....
\,.I ..... - v .. '-;.

0.1 - 0.4
0.2-1.5
0.1-0.5
0.:-0 .. 3
0.2-0.li
0.:-0.5
0.:-0.6

O.:G-:.::
0.2 •
0.09
0.08

C.2

C.2
0.2
0.2
0.2
0.2
• ?v._

J

9)

.4

0.7

0.7

0.4 ..
,,0 .. 3 -
0.4 - v .. 5
0.2-0.6
0.4-0.9
0.5 - 1.4
0.4 - 0.9
0.3 - 0.6
0.2-0.7

, .. 3

0.5
a. i,
0.5
c o

.OJ

\,. .. v

0.4
0.4

+ Latest measurement "",Un", ~/5/79
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, Radc:n Concentra::io:--, Measurements at Niaqa~a Fells Site: April 30, 1979

WMkly AverAgE! .lHidGri tjlltj~httaUon. I1mfL
l'h1§ ~tlPl:1fUI'lIi1 AU Wg" ~;:rEJ!jgl'iLst.Q..Q&~e

J;1ir.ut~_ FlliJJ.llil WCfiijlet.tl ,g\lUQft

Qt) :'Jill
f'@Me UIHI No. 1

2
3
4
5
6
7
8
9

"0 11 St.reet
Boiler Plant

,L9
0.5

0.4

1.2

0.4

0.2=2.3
0.05 - 1,0
0.04-1.1
0.01-0.8
0.2-1.0
0.05 - 1,6
0.06-1,5
0.2 - 23
0.1-5.7
0.05-2.1
0.1-1.9

LI'.l
0.3
0.5
0.4
0.4
0.6
1.9
5.3
2.3
0.7
0.7

0:£ Site " Outdoo:-s
F. Gu.a~d ?roperty
F. lvloni:'"oe ?:operty
Chem~-ol IIj;'1I

Lew ?ort School
:\~.~.}(e Si'Le

~c.!~somviile

Garlon Residence
Oli~:l.ant Residence
W. Schultz Residence
P... Schul~z :?eside:lce

, jackson Res:dellce
;o::.;c.y R8s:c.e:J.ce
.l)z r..:..i ;:;esicie:lce

Ba;-..:-~s Resic.ence
Lomba.;.-c:,.' s Da~ry

rand T Ju;U<: Yard

eff S:.te:. =:-.C:~,c·;s

KruCjcr C:-icv;:ole'': \Runsomvillc)
GaJ1:'10n F:8s;'d':1~ce

OlitJ:l.an~ Reside~ce

W. Sc:-,·-:~tz Residence

0.1 O. 1 - 0.6 0.3
O~6 0.03 - 0.8 0.4
0.3 < 0.03 - 0.5 0.3
0.2 < 0.03 - 0.8 0.2
0.2 o ~ 1 - 0.4 a .3
0.2 0.1 - 0.4 0.2

0.2 - . - 0.6..... b

0.08 O. 1 - 0.6 0.2
0.08 0.1 - 0.3 0.2
0.07 • 0.07 - 0.4\\ 0.2
0.2 0.1 - 0.5 o.2
0.2 o. 1 - 0.6 ,~\ 'j

v.~

0.2 0.08-0.4 o ?.~
0.2 0.2 - 0.4 0.3
0.2 0.2 - 0.3 0.2
0.2 0.2 - 0.4 0.3
O. : 0.09 - 0.1 0.1
0.08 0.08 - O. 1 0 .. 1
0.1 O. 1

,.

0.3 0.3 - 1 .. 0 O. 6
0.4 - 0.3 - 1.6 1,0
0.5 0.4 - 0.6 0.5
0.3 0.2 - 0.6 0.4
0 .. 4 0.1,-0.9 C ~ i~

0.5 - • . 0.3;. • (i.

a.5 o. <' - G. S '0 .. G
r 0 0.3 n-

O.~V_oJ - u. v
C.2 0.2 - 0.7 0.4



~ Huuon COl!ccntraUon Measurements ill NiuYilW 1'ulls Site: Muy 21, l(J'/Y

Weekly Average Radon Concentration, pci//.
This Reperting All Measurements to Date

Period+ Range AverageLocation
On Site

, Fence Line No. 1
2
3
4
5
6
7
8
9

"0" Street
Boiler Plant

. 2.5
0.5,0.2,0.2,0.3++

0.5,1.0,1.6++
4.7,2 .6,4.3 ,4. 6+ +

0.8
1.0

0.2-2.5
0.05 - 1.0
0.04-1.1
0.01 - 0.8
0.2 - 1.0
0.05 - 1.6
0.06-1.6
0.2 - 23
0.1-5.7

0.05-2.1
0.1 - 1.9

1.0
0.3
0.5
0.4
0.4
0.6
1.8
5.1
2.3

0.7
0.8

Off Site, Outdoors
F. Guard Property
F. Monroe Property
Chemtrol "A"
Chemtrol "B"
Lew po'" School
"Nike Site
Radar Station
Ransomville
Ganon Residence
Oliphant Residence
W. Schultz Residence
A. Schultz Residence
Jackson Residence
Jowdy Residence
Daul Residence'"
Bell Aircra ft
Banns Residence
Lombardi's Dairy
J & 'T Junkyard

0.2 0.1 - 0.6
o.4 0 .03 - 0.8
0.4 <0.03 - 0.5
0.1 <0.03 - 0.8
0.2 0.1-0.4
0.2 0.1 - 0.4
0.3 0.2 - 1.6
0.1 0.1 -0.6
0.1 0.1 - 0.3
0.09 0.07 - 0.4
0.2 0.1-0.5
0.1 0.1 - 0.6
0.2 0.08 - 0.4
0.2 0.2-0.4
0.1 0.1 - 0.3
0.09 0.09 - 0.4

0.2,0.06,0.1,0.1++ 0.09- 0.2
0.1,0,1,0.1,0,09++ 0.08 - 0.1
0.4,0.2~·+ 0.1-0.4

0.3
0.4
0.3
0.2
0.3
0.2
0.6
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.2
0.3
0.1
0.1
0.2

Off Site, Indoors
Kruger Chevrolet (Ransomville)
Gannon Residence

, Oliphant Residence
W. Schultz Residence
A, Schultz Residence
Jackson Residence
Jowdy Residence
Daul Residence
Lew Port School

,

0.5
0.3
0.4
0.3
0.5
0.4
0.5

'+0.3,0.4,0.4,0.5'"

0.3-1.0
0.3-1.6
0.3-0.6
0.2-0.6
0.3 - 0.9
0.5 - 1.4
0.4-0.9
0.3-0.6
0.2-0.7

0.6
0.9
0.5
0.4
0.4
0.8
0.6
0.4
0.4

+ Latest measurement ending 5/17/79
+ + Concentrations obtained in successive weeks,



•
" . Radon Concentration Mea,surements at Niagara Fulls Site; Tune 4, 1979

, Weekly Average Radon Concentration, pCilt
This Reporting All Measurements to Date

Location Period+ Range Average
On Site
Fence Line No. 1 0.2-2.5 1 .0 '

2 0.2,0.2++ 0.05 - 1.0 0.3
3 0.04 - 1.1 0.5
4 0.3 0.01"-0.8 0.4
5 0.2-1.0 0.4
6 0.05 - 1.6 0.6
7 ++ 0.06-4.6 1 .94.6,1.5
8 0.2 - 23 5.1
9 0.1 - 5.7 2.3

"0" Street 0.4 0.05-2.1 0.7
Boiler Plant 0.6 0.1 - 1.9 0.7

Off Site, Outdoors
F. Guard Property 0.2 0.1-0.6 0.3
F. Monroe Property 0.03 - 0.8 0.4
C hemtrol "A" <0.03 - 0.5 0.3 •
Chemtrol "B" <0.03 - 0.8 0.2
Lew Port School 0.2 0.1 - 0.4 0.2
Nike Site 0.1-0.4 0.2
Radar Station 0.3 0.2 - 1.6 0.6
Ransomville 0.1-0.6 0.2
Ganon Residence 0.2 0.1-0.3 0.2
Oliphant Residence 0.1 0.07-0.4 0.2
W. Schultz Residence 0.1-0.5 0.2
A ~ Schultz Residence 0.1-0.6 0.2
Jackson Resi dence 0.08-0.4 0.2
Jowdy Residence 0.2-0.4 0.3
Daul Residence 0.1 - 0.3 0.2
Bell Aircra ft 0.09-0.4 0.3
Hanns Residence, 0.09 0.09 - 0.2 0.1
Lombardi's Dairy 0.3,0.1 0.08 - 0.3 0.1
J&T Junkyard 0.3,0.1 0.1 - 0.4 0.2

t'·

Off Site, Indoors
Kruger Chevrolet (Ransomville) 0.3 - 1.0 0.6
Gannon Residence 0.7 0.3-1.6 0~9

Oliphant Residence 0.5 0.3-0.6 0.5
W. Schultz Residence 0.2-0.6 0.4
A. Schultz Residence 0.3-0.9 0.4
Jackson Residence 0.5-1.4 0.8
Jowdy Residence 0.4-0.9 0.6
Daul Residence 0.3 - 0.6 0.4
Lew Port School 0.2 0.2-0.7 0.4

+ latest mea surement ending 5/31/79
++

Concentrations obtained in successive weeks
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NATIONAL LEAD COMPANY OF OHIO
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TELEf:>HONE,

AREA CODE (212) Q62-6911

'""'AFRICAN METALS CORPORATION./'~" ' ,,', t=
, "AFRIMET'" PC ,I ~ )u r,j ,,- P,-<,t'E,. .. -~~ p .

123 WILLIAM "STREET '. , " 'tJ A' "
NEW YORK, N, Y, 10038' "j'(" ,{ :-: ,'U' ~Kf "

1/(0 <: ,P -" ;'.J./c ,
w. t' ..J,/ :,' CABLE APCRESSn.tf .xc:. AF.R.IMET~N·EW YORK

February 26, 1979

National Lead Company of Ohio
P.O. Box 39158
Cincinnati, Ohio 45239

Attention: Mr. S. F. Audia
Manager

Dear Mr. Audia:
U Tailings

Notice of Inspection Findings
Lewiston, New York

Enclosed please find photostatic copy of" Notice of
Inspection Findings issued by Mr. Robert F. Kelly. State of
New York, Department of Labor, Division of Safety and Health.
Radiological Heaith Unit, ,covering Mr. Kelly's visit of
December 20. 1978 at the above site. 'This report was sent to

, us on February 22 and received here today. '

You will note that the report concerns radon
concentrations at fence iine fi8not within the specified limits

, of New York State code rule 38 as amended on July 10, 1978.

The report also indicates that the above violation
should be removed within 30 days of this notice.

Your early comments regarding the above will be II
greatly appreciated.

Very truly yours,

RS:hfg ,
Enclosure

AFRICAN!~ION

, .-
R. Sorum
President

cc: - Mr. E.L. Keller, Director
Technical Services Division

- Mr. Ervin H. Hardison
Technical Services Division
Deuartment of Ener2V. P.O. Rax F.. OAK R;nup. Tpnnp~~PP ~7R~n
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STATE OF NEW YORK - DEPARTMENT OF LABOR
DIVISION OF SAFETY AND HEALTH

RADIOLOGICAL HEALTH UNIT
Two World Trode Center
New York, N.Y. 10047

NOTICE OF INSPECTION FINDINGS
""".MI:, ... 00" •••• TIKL."HONI: NO. 0 ... aSTA8LI'HMIlNT

1. DATe 0 ... VIIIT

3. "aGIIT"AT10N NO.

12 I
4. LICENSE NO. \.,

Llo7-1 21Y
I. IND. CLA..IP'lCATION .

.Ii Fr. jUHJ ,401<,. 7/iL ~ (. t· F:r 0 r. '" r il.' 1/

J2 3 tv ILl- JII !'l S T.
e. TVPE: 0 ... VI'IT° ".GUI.A".r I r Ii : 0 SPECIAL

P j.. (;oj( U fR fit>, DOTH&.~
, , . ..... o.

L (f.<- 1ST", A/

. "INOINO'

o a.' NO violations found
Qb. The followine par8Rr~hs of Code Rule II were found to be violated. (You will be notified ir violations are found based

on completiOll of lab. tests of sanples collected.) .
ODE
ULE 311

N. fill. C.
COOE EX"LANATION

I J

•. PE"'ON,S, C;:ONTACTEO.-
to EMPLOVEES EXPOSED

""ALE ~EM"'LE

The above violations should be removed within

This is Notice _....!-_Of~SSUed.

,"l!., days.



" './ : " "

INSTRUCTIONS, . d
1. Complete this form in sufficient detail ta make Division" Director and Manager generally aware of what tra~splre •
2. Forward two copies to Division Director, who in turn wi II send one copy to the Manager.

NlO-GEN-2ttOlIREV.2171751



,... c·.·. i.

,.1\t:Er':v .H;l:~d.fsonJ.ssugge.ztipn,1 cal1~d',..l:'or,?")}3acotl;:,,~ ,.·Da;vis·U tah, Ls"lC.
t:'fO l-:ee}:s .ago to le[lr.n If'Armak E;".63emt1:1~.~onwaS(!'91.11Jnercia.J..l~" a:'l8.i17
able. IWl'J.sp);'Ol1"iised &!ianSWer but never got It despite fol1cm-up
culls ~J.·Od~~Y;l I ·~al1~'d !'~r. Hartley whQ,:nas published, a report on
tests with the£nlU151on~

Hx'. Hartleysaio. ArmakE-63 is aval1able.- tt lsahigrMa:l' pa,"ing
material. li" gavs: me -:;he in:formationl req;;,e15t~(j,anq also i;eJ:~et1

aboutche Bat tellet-ssttfiork "'shfC..h <was":~on€ ~?:t'I.JCJ~"" Diffe~eeDt
ernl.llsions w<!x>etest.ed. b:;;' spr'3.yingoveril~es1,dueslnt:l.ve-ganqn '~()n
tainers. They found that A:t1l!,,akJ:<;':';~3,,,r~a.l,lCed tnei(r'ilA9n nux by ..•.......•..
>99.9:1; .P3DU :3.1~3o t~Gted 'chis emuIs,1o~~';and got t1:: 95% flux l'eductlon
b t:','f: ,,,-3).:;,,,. 'Pd ....., .... ' 1"""'1' n·i1P<~+-~ Ot~~~ t:""p.1Vlo .. 4-e,!·~tAY;~rtu··::,. - -, .... '_ .. ~. \"":"'_,1 ,:!-'-'l.'",,,",V,,, /oj.." ~'~", ....'" "'-"'Jl;l.~J..;;)"..'ii,'""

;, .- ' ,.'-.,,'<:','-..-,: •. j:,.: : .
,., ."

ApP9-r'~Ftl:i, rts1du.(~ p2rt:lcle Bii~art.d,!~~:tdity ,,~~rfect the
():'.f'~~"u.x. reduction andean aff;ect '.th~~-·~.t'·ab·~.1i~;:r (l~ ';the .~ ;~:r.llG
.t~~r7~:J.k 2-63 u;.aywork 'uel'l withone:tY'P.e,'Qf,·t"(':)s:tdu~':lStltnct
Sp::'a.yincthe ,·:~nLt15ionon e.l.alre,r.':..~:~.:_,pl~5tfc :i.Ons,tea,d, of.'
t""':>lQ~ ,·1~,,·~ <l.;~-. 1;1' r; ~ <::I.c- cau··~~ 1'"..,(1;t)""'iral',·1r....:·,...,~~q1 t·.~

" ... '-_ .... '-"_~ ~.<'- ..... _...- ....... " ...... ~ ."'~." ...... ·o .·..... v._1;:.;··,~·A .....:"'')·I,,,. ..... ~,-'"

;:::;:::" .• ,.•.. ;,:>... ".. :~::'; •.... , ~.

I,Si"~ riartley ~;';aDe:1,zer to h~ar deti:d..ts of th'fj )lLO radc,n rsduct10n
p::,"oS e and j;k10Ugi'1t: that; 'Battel1.e"would·'.J~:L-1-:e'bhe:(rpportl)t~ity i.; 0 carry
C1).t a 1>J,J'~.: en ;::;to!"~d r'0i3.1dues sti·dh.~a#f...th~ L·.. 5t'm,a:1;e:rial 9 I $.B.td 'the

pr·:),.) ee-:: eoc:n:l:lnz.tol' 1--10 L~lQ be·1nfo!~1{ie(~ of' the~Batte:'Ll.e int;"21'ODtin
l:7~,,::.-,t::'cl ~""'~<1. t j.c.: t}·)::- 1.;10 ....';,:.- 1.~";"· ''Uayot l' ~~:.:; ~ ~"~1---::p'er.;u"·r'tb;:::''Y' ~ s G!~ 6...;. "1'1.
~. --'. ~. - 'f, ,;. ~.~.. "":';"If .•1.:-1...... " ..... ./ ",'''" .'t.--- .. :', .:, _. .1,. .• ...... ,,4...$

.~ ,"-1 ~~.,.. -,'~j ;~PT·. s···· "'lTlI..'),"l'."·-"·A. ,.n~ 1< Ii :t_7 S".'1 .j--' ..... ;.,; v!;..J". .....o" .L'. ,,: 1... Y.\... ' r.:l.I.... , ...... ~ ~., ", " .•J"~ ~

INSTRUCTIONS,

1. Complete this form in sufficient detaH to make Division Director and Manager generally OWOre ·of what transpired.

2. Forward two copies to Division Director, who in turn will send one coPy to the Manager.

"'LO~GEN'_24-01CREV.11l31781



,J, ,

.- ':i,:~:t;~~,;~:, J'
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1; ,SU13JECT: ,"" ":;"J;'
;" ,-:r '., '.

!: , ll~OO;>l: s\iPPJl..ESSIO~' '::m
~::-', ", ," ' ""~-',-- - - " '. '

~:~':U:MMA_RY, (),~"O.lSCUSSIO!'l;
i': • . "{t' ' .-

,,_Erv Hs.:,:~c~::cson sa.id '-hJ~ "t,dld \A.fr1can Metals th'i':C, the r-c.sl(~ues·
, in ouil:ings !;13 and 414, at Niagara :;';!ls should t;g treated

w-it.V) -,:, l":veringas HT.,Q has reco:rmende:.!. African Nctaln h9.Z
writt'3rJ to ,{ardison, giving ap.prove,l to spend "less than
$3.000.'.' ",

NLO a r<;o,ueatto proceediitl1 th'; "ol'k.-~:.

'.' "

INSTRUCTIONS:

1. Complete this form in sufficient detail to make Division DirectOr and Mor.oger generally aware of what transpired.
2. Forward two copies to Division Director, who in turn will send one copy to the Manager.

Nlo.,.GE~_2ltOl {REV.1I1-3178J



Department of Energy
Washington, D.C. 20545

JAN 17 1979

Mr~ Frank W. Luscher
Rowe Products, Inc.
P. O. Box 218
Niagara Falls, NY l34Q2

Dear Mr. Luscher:

Enclosed are tabulations of both onsite and offsite radon concentration
measurements for the former Lake Ontario Ordnance Works as compiled by the
Department of Energy (DOE), Environmental Measurementa Laboratory' for the
periods ending November 14, 1978, December 6, 1978, and December 15, 1978.

As in our previous report of November 30, 1978, the radon concentration for
Fenceline Location No. 8 ia aomewhat above DOE's offsite radon concentration
gUide (3.0 picocuriea per liter). Additional measurementa will be required
to establish the annual average radon concentration at this location.
Based on the interpretations of the data contained in the enclosed report
entitled "Status ot Environmental Radon Monitoring at the DOE Niagara Falls
Site: December 1978," we do not believe that the uranium residues that
are stored st the site represent any offsite hazard. ."

We will continde to provide you. with monitoring dats as it becomes
available. I.' Sincerely,

William E. Mott, Director
Division of Environmental

Control Technology

Encloaurea:
As stated

cc w/encl: Congreasman John J. LaFalce
Paul A. Giardina, EPA
H. G. Fiah, EML
Joe Kirschue, NLQ:l( .'

cc wlo enel: E. H. Hardison, OR
Al Breslin, EML

,.

. ,.
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,

•
•
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Weekly Average Radon Concentration, pCiLI
This Reporting All Measurements to Date

Location Period+ Range Avcraye

On Site
Fence Une No. 1 * 0.2 - 2.3 1.1

2 ... 0.06 - 1.0 0.3
3 0.3 0.04-1.1 0.5
4 ... 0.01-0.8 0.4
5 "'" 0.2-1.0 0.4

"

6 ... 0.05-1.6 0.8
7 ... 0.06 - 15 2.8
8 6.1 0.2 - 23 6.9

"0" Street. 0.8 - 1.0 0.9
Boiler Plant' 0.8 - 1.9 1.4

,,- Off Site, Outdoors
F. Guard property 0.4-0.5 0.4
F. Monroe property 0.8 0.03 - 0.8 0.4 i

i
I

Chemtro1 "A" 0.5 <: 0.03 - 0.5 0.2 \,
Chemtrol "B" 0.8 <. 0.03 - 0.8 0.4 i

I
Lew-Port School 0.4 0.1 - 0.4 0.3

fNike Site 0.4 ' ' 0.2 - 0.4 0.3
Radar Station 0.4-1.6 0.8

I

Ransomville 0.4 0.1-0.6 0.3
Gannon Residence 0.3 - 0.3 0.3 ,.....
Oliphant Residence 0.2 - 0.2 0.2,

.'0'

W. Schultz Residen,ce 0.5 0.4 - 0.5 0.4
A. S'chultz Residence 0.6 0.6
Jackson Residence' .' 0.4 0.4 - 0.4 0.4
Jowdy Residence 0.3 0.3 - 0.3 0.3
Daul Residence** 0.3 0.3
Bell Aircraft 0.4 0.3 - 0.4 0.4

Off Site, Indoors
Kruger Chevrolet (Rans9mville) 0.6 0.6 - 1.0 0.8 f ".:

Gannon Resinence 0.3 - 0.6 0.4

IOliphant I<c5iJence 0.6 - 0.6 0.6
W. Schultz Residence 0.6 0.4 - 0.6 , 0.5
A. Schultz Residence 0.9 0.9
Jackson Residence 1.4
Jowdy Residence 0.7 0.6-0.7 0.6
Daul Residence** 0.6 0.6

, n

+ Latest measurement ending 11/14/78
*Monitors diverted from fenceline positions for intercalibration,

**Substituted for Lewiston DPW

". .~:.'



___ .. _u ...................... ....,Ul .... 1 \-I ...... ,;:) I,}LL\.::'~ U~(,.,;, ~ l « ~::JIO I
Weekly Average Radon Concentration, pCi/l

• I
r,

This Reporting All Measurements to Date

ILocation Period+ Range Average

On Site iFence Line No. 1 0.4 0.2-2.3 1.0
f.

2 <0.5 0.06 - 1.0 0.3 !
3 <0.5 0.04 - 1.1 0.5 I
4 0.6 0.01 - 0.8 0.4 \

5 <:0.5 0.2 - 1.0 0;.4
6 <0.5 0.05 - 1.6 6•.7
7 2.0 0.06 - 15 2.5
8 14 0.2 -23 7.3 I·

l:.

"0" Street 0.3 0.3 - 1.0 0.7
Boiler Pla.nt 0.4 0.4-1.9 1.0

Off Site, Outdoors
F. Guard Property 0.3 0.3 - 0.5 0.4 : ; .
F. Monroe Property 0.4 0.03 - 0.8 0.4
Chemtrol "A" 0.5 <0.03-0.5 0.3
Chemtro1 "B" 0.2 <0.03 - 0.8 0.3 ILew-Port School 0.1 - 0.4 0.3 ,
Nike Site - 0.2 - 0.4 0.3 IRadar Station 0.3 0.3-1.6 0.7
Ransomville 0.1-0.6 0.3 i
Gannon Residence 0.2 0.2 -0.3 0.2 I' .~~..~
Oliphant Residence 0.2 0.2-0.2- 0.2 -.

W. Schultz Residence 0.2 0.2 -0.5 0.3 ~ , :'
A. Schultz Resid'ence

I

0.1 0.1-0.6 0.3 ,

Jackson Residenc\. 0.3 0.3 - 0.4 0.4
Jowdy Residence 0.3 - 0.3 0.3 '.'
Daul Residence 0.3
Bell Mrcra ft 0.3 - 0.4 0.4

Off Site, Indoors
Kruger Chevrolet (Ransomville) 0.6-1.0 0.8. I

Gannon Residence 1.5 0.3 - 1.5 0.8
Oliphant Residence 0.5 0.5-0.• !> 0.6
w. Schultz Residence 0.5 0.4-0.6 0.5

))

""t
A. Schultz Residence 0.6 0.6 - 0.9 0.7
Jackson Residence 0.9 0.9 - 1.4 1:2
Jowdy Residence 0.6 - 0.7 0:6 ,
Daul Residence 0.6

.,
f

+ Latest measurement ending 12/6/78



Location
On Site
Fence Line No. 1

2
3
4
5
6
7
8

"0" Street
Boiler Plant

orr Site, Outdoors
F. Cuard property
F. Monroe pr~perty

Che:mtrol "A"
Chemt rol "13/1
Lc" Port School
Nike Site
Radar Station
Ransomvi lie
Gannon Residence
Oliphant Residence
W. Schultz Residence
A. SCllultz Residence
Jackson Residence
Jowdy Resi dence
Daul Residence
Bell lIircraft

orr Site, Indoors
Kruger Chevrolet (RaQlomvil1e)
Cannon Residence
Oliphant Resid"nce
H. schultz Residence
A. Schultz Residence
Jackson Residence'
Jowdy Residence
Daul Residence

W,·,·k Iy IIv"rag"
'I'll is ll"purL i nl:

Perio~

*

~':

cr. 7

0.2
0.2

0.1

"

0.3
0.3
0.3

0.5

0.4
0.4

!lalli,,, Co"cC'ntration, pCi/1. "
1111 N"asurcments to Oate

Range Average

0.2 - 2.3 1.0
0.06 - 1.0 0.3
0.04 - 1.1 0.5
0.01 - 0.8 0.4
0.2 . 1.0 0.4
0.05 - 1.6 0.7
0.06 - 15 2.5
0.2 - 23 6.8

"

0.3 - 1.0 0.7
0.4 1.9 1.0

0.3 - 0.5 0.4
0.03 0.8 0.4

< 0.03 - 0.5 0.3

" 0.03 - 0.8 0.3
0.1 - 0.4 0.2
0.2 - 0.4 0.3
0.3 - 1.6 0.7
0.1 - 0.6 0.3
0.2 0.3 0.2
0.2 0.2 0.2
0.2 - 0.5 0.3
0.1 - 0.6 0.3
0.3 - 0.4 0.4
0.3 - 0.3 0.3
0.3 0.3 0.3
0.3 - 0.4 0;4

0.5 - 1.0 0.7
/ 0.3 - 1.5 0.8

0.5 - 0.6 0.6
. 0.4 - 0.6 0.5

0.6 0.9 0.7
0.9 - 1.4' 1.2
0.4 - 0.7 0.6
0.4 - 0.6 0.5

I
I

r

I

+Latest measurement ending 12/15/78

*Monitors diverted from fence line positions ror intercalibration

•
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Status of Environmental Radon Monitoring at the DOE Niagara Falls
Site: Dec. 1978

A. J. Breslin
Environmentsl Messurements Laboratory

Department of Energy

Introduc.tion.

The Department of Energy Niagara Falls Site is a storage area for residuea
from the processing of uranium from 1944 to 1953. A major radioactive
contaminant of these residues is radium which releases radon, a radioactive
gas which can be a health hazard at high concentrations. The present radon
monitoring study is designed to check whether an immediate hazard exists
and what clean-up measures might be required at the site.

Routine measurements of radon along the fence line of the DOE Site were
initiated in May 1978; the monitoring network was expanded to' include off
site locations in August 1978. The monitoring instruments are installed at
fixed locations for one week periods, yielding average concentrations of
radon for that week. Measurements are repeated at intervals depending on
the locations, and are expected to continue for'at least a year. Because
atmospheric radon exhibits wide fluctuations with time, the accurate
average concentrations needed to gauge the significance of exposures will
not be available until the completion of·the program. Sufficient data are
on hand to indicate general trends, and are presented here along with
an interpretation of their significance.

Description of the Monitoring Program

Air is being monitored in the neighborhood of the site to determine if
radon concentrations are higher than normal and particularly, if radon
concentration~ exceed the standard specified by New York Stste for areaa (1)
beyond the site boundary. The standard is 3 picocuries per liter (pCi/l) ,
a concentration.expressed in units of radioactivity per unit volume of air.
(A picocurie is one-trillionth of a curie and a curie represents 37 billion
nuclear disintegrations per second.)

The most direct indications of the spread of radon from the site are
measurements of radon in air at locations near the site because radon, just.
like other gases and smoke, is dispersed by local winds. One would expect
to find that conc~ntrations are highest on site and that they diminish with
increasing distance from the area of release. No increase of concentration.
is expected to occur inside off site buildings without a corresponding
increase outdoors, so outdoor measurements are being emphasized in the
current program. Monitoring locations have been selected in several
directions with most being located in the downwind quadrant from northeast
to southeast.

(1) New York Department of Environmental Conservation, Part 380, Rules and
Regulations Relating to the Prevention and Control ot EDVironmental'
Pollution by Radioactive Materiala, October 1974.
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The natural radon in air from background levels of radium in soil can
interfere with monitoring around local sources because of its high degree
of variability with time and location. Background concentrations typically
range from 0.05 to 0.13 pCi/l but can occasionally be higher or lower.
Establishing reliable background values is complicated since local concen
trations fluctuate hourly, daily, and seasonally. Figure 1 shows the
radon concentrations observed during one week and during one year at Chester,
NJ.* These regional and temporal variations require that the background
be established by repeated measurements over a long period. In the present
case, Ransonwille, one of the monitoring locations, is st a sufficient
distance to represent background. A second monitoring location which is
about two m11es upwind (west) from the site 1s also, in all probability,
far enough "way to represent background.

Radon concentrations are being monitored in residences around the site to
obtain estiI~tes of occupant exposures. It should be noted that radon
concentrations indoors almost always are higher than outdoors, often by
substantial amounts. This phenomenon is natural and entirely unrelated
to any neighboring sources such as the DOE site.

Concentrations of natural radon in buildings are just as variable as th~1j

in outside air. In a study of 21 houses in New York City and vicinity ,
annual average concentrations were found to be from 0.2 to 3.1 pCi/l on first
floors and from 0.4 to 4.4 pCi/l in cellars; outdoor concentrations averaged
0.2 pCi/l. At any given indoor location, weekly average concentrations
varied as much as five-fold over a year and three to four-fold variations
were common. Consequently, indoor as well as outdoor measurements must be
continued at Lewiston for a year to obtain accurate averages.

Monitoring Results

•Monitoring locations with corresponding radon concentrations are shown in
Figure 2. There are ten locations on and within the site boundary and 16
locations off site, including Ransomville "hich is beyond the range of the
figure. Ea.:h concentration is the average of all "eekly measurements
obtained to date. The values in parentheses are indoor concentrations; the
other value:3 are outdoor concent rat ions.

*Chester, NJ is the site of a regional monitoring station operated by the DOE
Environmental Measurements Laboratory.

(2) George, A.C. and Breslin, A.J., The Distribution of Ambient Radon a.nd
Radon Daughters in Residential Buildings in the Ne" Jersey-New York
Area, presented at the DOE/UT Syrnp. on the Natural Radiaiton Environment
Ill, Houston, Texas, April 23-28, 1978.
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It is important to note that the New York State standard is exceeded at
only one location, along the boundary in the southwest corner of the site
which borders on an open field. The high concentration at that location is
indicative of radium residues that are stored in that area. No member of
the public is being exposed for any length of time. At monitoring locations
only short distances away from that corner of the site, concentrations are
small fractions of the standard.

To evaluate the significance of concentrations at any location, the natural
background must be subtracted. At Ransomville, the outdoor concentration is
0.3 pCi/1 and at the residence 2 miles upwind at the corner of Creek and
Pletcher Roads it is 0.2 pCi/l. These two values are approximate indicationa
of background.

Most of the concentrations On site and along the boundary do exceed back
ground, indicating a continuous release of radon from the residues. Off
site, the only location where background is definitely exceeded is near
an unoccupied military structure about midway between the southern site
boundary and Pletcher Road.

All other concentrations approximate background. It might reasonably be
inferred that 0.4 pCi/I, which appears at several outdoor locations,
represents some excess over background and further measurementa should
clarify the point.

Indoor radon concentrations are greater than the corresponding outdoor
concentrations, as expected. However, all are within the range of normal
values found in the New York study mentioned previously.

Conclusion ..
It should be kept in mind that these are interim data and subject to change
as additional measurements accrue. However, according to present evidence,
exposure to residents in the neighborhood of the DOE site do not exceed
those that result from natural background. While abnormal quantities of
radon are being emitted from radium residues On the site, the radon is
being diluted to bsckground concentrations within short distances from
the boundary.

Ii".>
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Ransomville: I
• 0.3 pCi/1 outdoors
I 0.7 pCi/l ino00rs I

Balmer Road 0.4

_ ' __ r_~

0.3
,
~ .

0.4

::ii
,~

~

,I ",
"0

[j '"-'"
:u.....
u

Lew-Port Cent. Sel,.
0.2(0.4)

•

0.4

0.3

DOE 5HZ
-1.0-- --0.3..,r 0.5

" 0.7 r--- 0.4..1

I I
I ,
I 0.4

1,0
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L 2 ..5 -0.7 J

0.3

"0.,
~I N
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1ll
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U

... f 0,3(0.7)"..
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0..

*private residence

Radon Concentrations Measured at the DOE Niagara Falls Site Through
December, 1978. (All concentrations expressed in picocuries per liter .
(Parentheses denote indoor concentrations.)
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NATIONAL LEAD COMPANY OF OHIO
A S~,,,,,SIG'AF;Y :J~ _,,_ r'DU5 r-i E':5. I:'-C,

P. O. BOX 39158 CINCINNATI, OHIO 45239

Mr. iii. D. H10kllwl. Dbeeto%'
Man\ltact\U'u& I>1vlll1O~

Oak 1\1di:e Operationa
J>ltpartment o:r JlnIU'U'
P. O. Bolt E
OU R1ca-. 'l'ltnnea••e 31830

Dear lilr. lilekllUm t

liUGUA ,.u.L:\l~ J'lliiSut.'lS. 111·22/1a - U/2S/18

The at'l.uUulCl ''-10 contUn. radon lIiICaUonng; (lata o~t&1l\G4 at t.he
Hlasea 11'*11$ 8Ue dU%'lng the 9411"104 trom November 22. 1918 to
De"llibfl1" 28. 1'18.

on !'ioV"'.1" SO, ItlS. ~. rd_ JllonUor at looatlon 5 waa lDOVO!.1l to
a new poa1tIoe along tao tence w.at of tbe spoil pIle. Tnt. move"a. _de beeatao or tbe b1(£h "44on conoent..attona t.ums at location
8. tbe 1n1Ue.1 ..at fence a,ppl1ns 100a'1on. taoept t01f' spec1al
tall1l8. .0 expect to uep tbe hQn1tor at thla ne. poa1\lon which ttl
tOMtit1.' u napl1ng location 9 in the attuhed tahle anel t1£ure.
Location 5 rill no 10ll1101" blll: ued t01" "UUM lIlon.Uonng. This
MY. 1. Jl1aUt1ed til;" the l'e1aUvell 1011 "don concentratioM fount:l
at location 5 dace thr.t lcmg..tem monitonng 1:Iegan 1» May. 19111.

$1n,u'"17 you1"a j

o ;;ginal Signed By
<, F '!!DI'.
'b'. r. h ..... r:'\

r-11anagex:

S. ,. Au41tl.
Mlmapl'

00; M.~. I10haek
IA. I. '\:1,..811» .• lSJll.
B. H. Hardison

:cR. C. s:eathtu·ton
E. 11. HleJ;1I1!m
W. C. E1l1
e~ntJ"al Jii',~;1,% c, C' ,; : c ;: - :-



Badon-222; pC1/&. Niagua Palls SUe

MQn1toriPl Locations
1 2 3 Ii 5 6 . ., S

0.21 0.63 0.59 0.58 0.21 0.35 (1) (l.U

(1) (1) (1) (1) (2) (1) 0.35 1'. liS 0.12

11/22/1@ 
11/30/78

11/30/711 
1217118

1211118-
12/15/78 (3)

12/15/711 - 0.46 0.05 0.7S 0.06
12/28/18

0.11 <0.5

(1) 'i'LD ebb 108t. broken 0.1" t.ll out of poait1Oft Clu1ng exposure period.

(2) Mon1llcor Sllli)ved from loe.Uon 5 to :location g.

(3) All dOft1tora placed at location 5 du1n1 tbe.e ".1"1048 and All TLD
ehi,. ..nu to ENL tor "adollt. JML p.po"84 theo. .nults;

!II 8M tootnotc~ (l).

6

"I

Radon-2ll2
pC1:L/ ::....--

1.11

0.38
II

II

0.53
O.7~

0.41
c
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NATIONAL LEAD COMPANY OF OHIO
t-. S'.J8S'C· A,g'y OF N c- i"~~:"'-'SThIES, I~.C.

P. O. BOX 39158 CINCINNATI, OHIO 45239

llb'. H. D. tio1Maft$ P1reetor
K.Imltaot_tns D1vl.1_
OM M-.. Operau'lllM
k~ftt of aul""
,. G. Bol\l, it
CU MQ,p, \~••" J1UO

hal' l!tl". UCl~tH

lUWX~1iW AD AWlfIfiAt laIAIAJIA :rar".t,lJ JWlCm DStu'S

bt~ LoUel', $. ,. u~la to B.D. as••_. "iflappa 1IaUa P.a14oa
n••lAh. UI1911S '. 11"111." dU.' ~".J' IiIl. l11'S

1ft t~. NtlllHiMltl let••r, t....0l'ft4;t.~cq.ftltft~lM. "9ft ",pOne4
to"~ »,1'104 It/:liSI15 - 11/1./18. C._H' "_tats 4tH Nll'9l'tod 1n
\be tplo ..",..bed to \b1. 1."... TH enoJ' trY Mt 4~. to OClupeent
lh1h~tloft but ,.••liltea _on \1M~. ftP"U'fjl 1l~_ a" a
M11bl'aUoft Ulilt VU 1:I1.to....1.., U8" fe.,. ~ ...k...leq o:t:J!.I!lVti U.
ot t.be ~f;I lIiltm1toVIJ. :tel. tu h'1IJ'e~ oal.nlat1oM w1l1 be Hnwol11
,. P.."cmt 8ia1 aUd.1U lI'el/l~.. v."~ Ul7 lfi••nvenleJl.. 'tlb
el""l" .lIIq 2di.. eauilltl.

u.. HPC'dI1:.ii lli\ th'(> /Il;ttaollll4 tali>l, an re3\lUltI tor the pw10~1lI

u/vre·· 1111'11$ aM 1111'l1a - 11/2lil1t.

mr~/n:>

attla"b.

lJ. \lJ • iebtou. Ii!.
i>. J. ilnaUn "# ~L

!l. iliU'UIlIO£l
))• .iU••~1.
~. HlIt&ti\olI~tor,

c. nUl
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INSiRUCTIONS,

1. Complete this form in sufficient detail to make DiYision Director and Manager generally aware -of what transpjred~

2. Forward two copies to Division Director t who in turn will send on~ copy. to the Manager.

~lo..'GEN-24-01lREV.11l3178J



NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF N L INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHONE: AREA GODE: 513·738-1151

.... a. I)••le..~ Dsa...-

......,... YSaSA
OU OJenU••
e '., .....,•• o. Do. a
OM 1dAIP. 'han..... 311.1

.... .... li1ok!AllA.

aw.UU J'ALLI 1WNII ."., 10/1'/18 - 11/'/78

Ji.t, ueUel'. B. F. AwH... to H. 0. 81.~, -B'168&I'& 'aUa l'iaClon
a•••Ua, t/28/1l'J - ~O/1,n8.· a... 10/]0/15

file ......JIM '.l)le 0_,..1_ iPa401l IilIOlt1to1'lft1i <lata rw ti1M .~...
:falls .1-. utoaUe4 4Uiftg .be p-.te4 tr_ Oo~b.&" 1f, 1913 to
.......... J. mI. 'lb. aoat 1"00q, ".evlO14. data. wno repon"
.1.R u.. ....... t.e,...

,.., .. ......
~. tl2;.:,nai ,:,:o-ned Bv

"- '0 #.J

S. F. AUDIA
Manag~

B. 'JII. "\lUll
llliUiaa.:r

..In•
• "Ub.
COl it. II• .ao~t

a. .1. __••Un - ~
s. S. itU'41aon

v1f. c. EeathU'Ion
a. a. UokJll&A
A. i'. '.J!Ill&k

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY
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(3) Concentrations are reported in picocuries per liter (pCi/£).
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Erv Hal'disQn ~t (>R caU~d requeat1nl:t~i~ormat1Qn eonoerning
the pr:o~sl1~9t the,8pee1al monitoring at ,Niagara FalLs_, I

, 1r,f'or:"ed h1ia 'bhattwo 420' N-S vows o~ ooarcoal canUte'rS
hiu~ been laid :'oi.1t and e~osed 11/13-14. (60 'canisteralhll.ll1..
ar,d had been 'shipped toEML for analysis; ~ that tl:(:>iE'l 'ana::tyses
',,:~,,:j probably, be reported tie,x!; week; ana'that 601110x-e:',

canisters wel'e' ;lIehed~led,' to be exposed 1l{2{)i-21 in another ,.'
trip tothe:,,~~~~f,lI'all)ssite_':~' ,,:

l;e <;j;;ated t~ial;;i cimkact was being final~~~4 with C~tter ,
Corp. :\",0: raciy,f:' '1:il~er1$'1 oat, of tht? We lcon:$f!r,lng. ~kl" ,Jane
but:th£t.t }l1".el1Jll1nary: wot'lt lllUst be cOlllp'le~d:and remOval. ;
prob~bly win be~ '(lOne. 1Q: the spring. ~ ",' ~ ,

:., ~.

cc: A. F Pennak

INSTRUCT IONS,

1. Complete thiS form in sufficient ,detail to make Division DirectOr and Manager generally aware -of what transpired.

2. Forward two copies to Division Director, who in turn will send one copy_ to the Manager.
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NATIONAL LEAD COMPANY OF OHIO

P. O. BOX 39158

A SUBSIDIARY OF NL INDUSTRIES, INC.

CINCIHNATI, OHIO 45239

PHONE~ AREA CODE:: 513-738-1151

NOV 1. "I 1978

Mr. H. D. Mickaan. Di~ector
MauQfscturlnl Division
Department of Energy
Oak Ridge Operations
I. O. Box E
Oak 11dae. Tenae•••• 31830

Deal' Mr. HLctaan:

NIAGARA PALLS SITE

Loner. tit 1). Pletc1lerte S. P. Awlu
"..4on Aa4 ...ocl.ted Nenltorial.w IO}lG/?

Aa !request.,. in the l'eferel1ce letter. NLO has iavaU••te'
_01ttC•• of nter in JuUila,_ Uo u4 411 at ta. Hit....ra Pall.
sUe. tile 40'''''11 of ccmtatla.UoD pre.eat ia * _t.en. flow
1tetlfeft buiUiqs. and otho.. liquid offlu.at ...obl... at tile
site \hat ••, affect enslte aad .ff.ito r.at.,lol£cal con-
, ..lnation froa ra41oactlvo saterial. stor~ at tbe site.

Tke attached Trip leport presonts data and cODclualeas
relative ~o the abov. poi.ta. If there are &By que.tions
ple••• eoa~.c\ us.

Sine.rely y0I11"8,

Original Signed By
S. F. AUDIA

S. F. Audb
Wanagel'

AFPrwfk

Alt.

ce: E. Hardbon. ORO
./fl. C. H..tIlerU1l • III. ... Jeback

N. ... Hlbld.U.. 0&0
B. D. Hicbaa
A. P. Peust
G. C. "ita • L. l<l. Dod:r

A PRIME CONTRACTOR FOR THE DEPARiMENT OF ENERGY



nIP uPOI.T OH INSPBCTIOl1l OF OIJ) WArn TUATIID'f
'ACIUTY AT LaO. 0Jii OCT01iiR u·n, 1,n
A. P. 'eJlllU

Ii. A. ~.Y

OBJECTt" 0' nIP;

To inspect the oU water lTeatalent facUity wMch U _/0'1
ha, ~••ft u..d foS' the "uale of cat••inuH ,..d.... III
01'401' til the e of ••lel' in tM buUcU12l1
ad to ."tah water ....,1•• at tllb fadUty to .0••8i..
11 Uo ntol' til tha•• bull..... it cOAt-nillatM ani D.
dasrea 01 cae...i ••'!oa. s•••ttacke.nt for • faciliti••
plan nleb 4aplets Qtl'1' .upU., polats ad. ••1,..•••f".n......,1...
BACJ:GlOUW» 'OR 'fllPf

H. nOnA Pbt~... ill hi. 1.~t_ "1ta4OD _ "'.oc:l."
Mblc«l.... o'od QctoNl' 10. U7I to S. P. Adla, ".llu.ttlll
1....itt.. 'e "cutoa ...ttod., 'that:

1. Wah.. 1. hU41.. UO II...1t....4 for Ql'fal_ aa4"t4t_ c.atftt.

3. ." ....1•••oan. of ••,.,. la l\a.i14b... lU$ ... 411.

s. oettnla. if v••or Is Nbs 1••t to the unronnt
''loa tIlo.. buUil..... Ial£ if act, eM tha watOl' ta.
contaln'"

PiaSON8 VISITlUh

.1".,,, P. lUQu., ••tiona! Lead ce,.,aay of &10

DISCUSSION,

It Yuual iD.,actl...f tale f.ciUU........laIa .. 1Wl. ttl
4a,.na1a. u. HUl'C••f tU watn wUcb 1a 1a ...'Ubtl
ad dau v)alch .... flewlal UU luU" .. 41••



TOP .'POllT 01 IUPlCTIOII OF OLD .'I'D TUA1'M1Dl'f
'ACum AT LOOW 01 OCTOJIlR Don. 1918
A. ,. P....
Hov.aboY 16, 197.

h.. 2

AI for vatel' 1a Bui141q 410, of 1t eaten till"••'.
net .,....... la MUD" no 415. "'0 va.u n ......
SAt. 1U1141q 410 thnup pl,•• tdltc:b p.......,. the lourt.4aUoa
vall .he......,10 fa ••• taken 1a appar••t17 ,HlUl' ".Ul'.
ft.e I"'" .un lenl 111 hi,. becauso _.faGO clratnq. b
ail "tw... 11dJ,41q1 ue ... 411 ......... 1U yo.ontOl.,
(l,d141..C:~. TUro .ppears '0 be a p1,. naalq bet....
the v.n or ef na bcam..U......1a vun ...plo 'SA
••• Ukn aJl4 Bu114b., US .1M.,0 •..,1. U .... Uk... Thil
pipo had been seale4 ~at torti... of tho pipe s••l ha".
c:orroded. Th. an.ly••••f ...,le. 3A ad. 4 !Da1u,. 'that
there II »e sipUtcaa' 11.. 1.1 an,. at all Ira n. bcnbe>
aal10ft la.in to luildlal 415.

As for the 'ou'tuof .atu ill tile recan U.. ~...... it
CaB only be 4ire~t ralnf&11 with ,.._l~ly rua-off
bOIl tao ,..so.,.,.11' l'..f utch b Illhti.al Il.UM tho pnol'
.Uck ft, o:l'l,ba11,. lutaUo' '0 '''0''0.' nit na...ff froa
oa~dal the reearbenat1•• 1:»,aia. The water loYel 1a Db
~slnl the •••t cha.ber of this ba.in and ~he ,y.~ ia
18114 III 411 oxt.dia. ho. no l'ec&l'1teaat1en bad. to the
J1O?th-Iouth dlvldor vall tn !ul141ag 411 1. a~e 11'''''
bnl (top of oabaakaen. aroWld Jlulld1A, 411). The water
1a the .on QuIJer of the Rt-ca..bo,nat1on lladn whue .u,10
JA ... taha .... ap,S'Oxl..:t.dy 11 feet I..... 'tUa ttle levol
in the bada. "'01' ta tIlo "ut half of n. 1'os• ...,..11' (Jnd.ln..
411) is about 2 feet below that in the basin aa' the trouall.
later in the east half of tile re.ervolr Is approxlGatelr 15
feet below the watel' lovel In the west half.

la relalien.hip to tho sarrauadln. 1.1'0. ground levol at the
hett_ .f 0. _ ....boat arwd Idld-ln, 411. watu In ~
1!O.j~~f J_.a1"P~~~!.!Y~.T!tn lo~t above thisaroud 1.....1
qd "HUt. -'Illt ".t "olent thl' .riund Iridin tlie .astuU.

Tb••ovu ., ...,..- b tile r...noil' 15 41ffleult to a.tend...
Ther. a..o a1pa .f _OIl• .,.., 1.ap•• but t.his l ..bp wou14
not pHllac. tta. ..at .f watar thit does exist. The .'.1'
1. tk. treu,h apparently eoa.. Ira- the recarb...tloft b••la.
ta.re wet'. opullll' i.a each .a4 .f thia tnqil whlcll AaVO Ia...
• ealoG.

I&1a which fall. OIl ue ft..nair I'oof flows eve!' tile east
... west ..... .f the roof an4 41'.'. Intlt 0'" treuall. w.lctl
aft laid on the ground. These tTougha are appar..tly eonaacte4
,. a aniaap .,.IIt. _tea cUscitar••• uto ta. uatnl 4nt....
jltQ. h'ar fte 1..,.1' fl... 1. tJae•• t1'01IIU wtdo .... ~.IJ"



TaIP UPORT ON INSPllCTIOH OP OLD WATER TUAllWn'
FACIl.ITY AT J.OOW Off 0CT01i1 U-U. Ina
A~ p. Jlema.k
Ho....bor 16, 1971

'a,. ,

with euth and Yea.taUoR. All a re.ult tlle t.roqh. overl1..
oato tho Jy0ua4. Thl. "atet i. trapp.. a..0UD4 the re'8rYolr
.inee aroual elevatioD .t the reserYoir periallter le.ce

(oieh is a,proxiJIately ten feet fl'OlI the .....rveir) is owt
one foot hlper thu t,Ile aroad deyatin at the 1'••e.Yolr.
'l11b water c:ould eat.,- ~ re'.1'Yob 11 tllere .81'8 eneb
or pO.8tratlon. in the 24 1.~ thick re.ervoir vall. ,~•
.,.1.al ob••n.UOl$ of the laterlol' of the ...t half oa
~tob.l' 13, 1975 .ft8r a .ub.tantial 'ainfall, 1t vou14
*ppnl' that this sourCe ... 4oalfal.

'Water at Building. HO, 411, ns aDd tile 1'ec&I'boaatioa
basin a.cap.. to \he eaY1l'.....t Pl'lJurUy U,1'OUI" ..,..po
nti... As fol' Bu114"" 410; vater ..".naUy fl... t)qooqh
v.ll , ..eu.ticD' .ft81' hea"y rdafdb to the ce.tral
tlrdaal. ditch. Tb aul,... of vaul' • ..,1.. 4. 5 Di 6
tak.. at lulltllq 410 Wk.t. that tbo .ear" 01 C*ltall ..
••tloa 1. in.ignificant.

COHc::urSIOHS:

1. The cODtaalD.~ioa in the vator in variou. area. of
hildS:aa 410 is ainia.land inciic:ates the source of
tho vater 1s ,road vatlt' ud rab .ater.

i. There are itO llldie-tion••f flow of vator betwee.
the .,.ariod buU41aa" With the axeepUcm of seepage
c...unlcatlcn botween the recarbonation ~8$11l aa4 •
t"..1ll &lOll' t1lo s.uth nIl ill Buildlag 411.

3. The 'O\l1'CO of vater ia tho l'ecarhllaUoll basin
i. 41rect raialal1 plua po.siblY soa. run-off froa
tho Butldia. 411 Toof.

4. n ••ouco of vater 1a Jul1e1lag 411 cuaot b. stat"
.ith eel'talaty. Itoef 1ub,. is • colltdbutol' but
1••••ay en pl'el1uce no ....tity of "aUr Pl'ese2lt.
A441tieaal inT••tig.~ioaa are un4erway to GetGraiDe
po••i~10 cODtri~.'loaa f..- rNf 41'aiaale ento the
.4jac:eat ,roWl4l eated., til. ".Ua1.,.

s. W.ter froa B81141., 410 appareaUr ••ca,.s to the
cotnl ~b.b.,e 41tc:h tJa "all puetrationa
afto... heaYY rainfall. Tlte e "I'e ftO sip. of v.ter
"cape fru BQi1IU.., 411. Sbc.o tAe vatOJ' ia
..Ita.... 410 it coacl..... te b vatu tJae
-ut.lJq IS'ftJ14 vateT sapliq s,. al'. te
.,. dequu c_~.l.



III :3&1'd to '0'$11110 lnk••• to the evb-Gnaeat via Uo
11'. ..tOl'. the CU1'I'nt qU.l'tnly •••pl1.. ,roan. at
t ••t .el1. sround the water tr••ta.n~ facility aa4 the
ullUs1 "ralu,. «itch '1'...14.. aUquat. Rn_1Unc••

COJ;N IT!fENTS:

Hone.

u..~:.fk

Att.

cc: S. P. Autt.
J. W. DoDap,.r

vi. C. n.athfl..ton • N. W. loback
J. P. Urchuo
G. C. SItU" • L. M. hYl1'

cetltnl 'U.s
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Attachment

A'II\LYSES OF I'IATER SiV!PLF.S

Sample . Date Uraniun Radiun-2Z6
:'>10. Collected pH ppm d/m/m1

1 10/12/78 9.8 90 1.5

2 " 9.8 100 1.5, " 8.0 0.4 5.0 .

3A " 9.0 6.8 0.26

4 10/13/78 7.9 1., 0.041

5 " 8.0 1.4 0.1)43

b=6 " 3.2 1.6 0.067
7 " j 7.2 'U; J 0.007



Department of Energy
Oak Ridge Operations
P.O. Box E·
Oak Ridge, Tennessee 37830

~_-A>-,~

, ! If') ,.
,j t'<.N K /0\

~bI1F"

i

October· 10, 1978

National L~ad Company'of Ohio
ATTN: Mr. S. F. Audia

Manager
Post Office Box 39158
Cincinnati, Ohio 45239

Gentlemen:

RADON AND ASSOCIATED MONITORING

As discussed informally on October 2, 1978 between Messrs. Hibbitts of
ORO and Boback of your staff, we would like to request additional
monitoring and associated efforts at the LOOW, Fernald, and Weldon Spring
sites. . . .

It was our original intent, as well as Mr. Boback's,that additional
radon monitoring at Fernald and Weldon Spring would be performed
when soine of the passiVe monitors in use at LOOW became available.
With the level of effort· now foreseen for LOOW, this plan no longer
appears reasonable. We would request then that. NLO initiate a radon
monitoring program at those two sites as soon as practicable. The
program should be designed to determine average levels of ambient
radon at the DOE property boundaries and should take into consideration
such factors as seasonal and diurnal variations~ Background concen
trations should· also be obtained.

As a result of a recent visit to LCOW by Messrs. Hibbitts and Davis of
ORO, the following efforts are requested:

1. Radon should be monitored at the fence line north of
Station 8 and west of the R-10 storage area.

2. Water in the 410 Building should be monitored for
uranium and radium content.



-"

National Lead CompanY of Ohio
'ATTN: Mr.S. F. Audia

- 2 - 'October 10, 1978

3. Attempts, should be made to determine/verify 'the source
of water in the 411 building, as well as 410. Also,
if the 410 water iscontaniinated, it,should be verified
that it is not bEling lost to the enVironment; that it
can be contained by corrective,action, or that it is
monitored and determined to be insignificant. (We are
particularly concerned that water may be leaking from
411 to 410.) , '

"i.,4. A radon source'term should be determined for the DOE stored
materials. ,External radiation levels are considerably f
hi gher on the average north of the spoil pil e than on the .' ,j
south end of the pile where the R-,lO is reportedly located. I

", . ~,
."

Since some of the above effbrtswill require access to African Metals
facilities, we will need to notify them of your plans when they become
firmed up: African Metills permission must'beobtained for access to
their facilities for any, work notcovered'under the lease.

Your, attention to this request will be appreciated. Questions should be
directed to either l~ayne Hibbitts or Doyle Williams.

Sincerely, ,

i~>~~~~, Di rector
Ur~nium Enrichment Operations Division

CC: C. A. Keller
J. L. Foutch
W. H. Travis



NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF NL INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHON E: AREA CODE: 513-738·115 t

OCT 3 0 1978

.... lie D. Lilo"" Director
l'Ull'lollt4ctlU'1n& D191alu
Oak JU.dp Operdi.....pan_, ot berg
P. O. Box l:oak R1G6e, f.nn..... 31830

DeaI' .... 81......r

IIUGAJt.& I'ALLI lIB BAJ01I USm.u. tl211T8 .. 10/1'/18

Betr Letter• .s. P. Al1dla. h I. D. Fleteber. "'alilft I'alb Ra.cloa
...att., 9/1/18 1/21/11,· 4ated 101t/18

tJae ."...4 toable 0 tM ...1Ilu .r II1apn. Palla I'doa
IIIU1M1'Ua 41IP.t.1q '1M "1'1_ tna """.1' ". ll>Ytl to OCIto~eJ" 1',
19111. '1M ••t ....., "..Yleu 4a1la Aft 1''''"" 1ft \be ..to"""
Ut'er.

81a....1)' ~.un.
Original Signed By

S. F. AUDIA
Manager

s. ,. A'Il.Cl.1a
'{antll!;e1"

ect N. V. Beltaa
A. I • .....1lD ... DL

.-~... C. lieatUftO.
B. 11. nt......
c:. A. hller
A. 1'. ,....

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



1ade~2l~ Conoebt~at1on., Wtag:\ra Fa1l3 SUe

I » , Mollll°P!M 'TU .... tPel"'-!4
, I

9/21/18- - (1) (1) (1) 0.48 0.81 1.t) '.3
10/5/11(2) 16.7

10/5/18 - o.~.3 <0.5 (1) co.5 CO.5 0.05 O.OS 1.29
10/12/18

10/12/18 - 0.60 <0.5 0.011 <O.s <cO.5 0.46 4.81 22.1'
10/1'/18

(1) ft.D o~p 10.11, t1roke., or tell o~t or p"ltie dU1aC the -&POll""
pe..1...

(2) Durins thi.....11_ pul.. tbe _AUOJ" 1':NIl l ..atlo 1 ... uaed at
looaUo 8 aftd all !LDII "JOe "at:: to DIL tor .........



,,

Fuchs
Fennak

. INSTRUCTIONS,

1. Ccinplete th~s form :in suff.i.crent detail +0 make Divis ion Director ond Manager, gen-erdlly awar~ oof "wl1at -tronsp.ired.
2. Forward two copi.es to Division, Dlrector l who In turn will send one: 'copy .to the Managec-.



Iter.

NATIONAL LEAD COMPANY OF OHIO
A SUBSIDIARY OF NL INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

mlliffilliit~r"illmmf'.J;"~m;gi;rdm8lL'jrr;;?,~~g~lilifu1~mrr!rlli!;;;;!".j!EE:.G;rn:mffi'J]mir,;!mnf;;"i:%rrffiZP1imllmmm~m~~ l,lllt',f,'llif<ff>r;'imr;'Em:,""'",1',mmmmmmmlmn;;m~mzrmm::rr:rr,""cc",;;m:mi;;:"~'"'-,:GO:C'1':;;.;:;":!"i!"~mmm":m

PHONE: AREA CODE: 513·738-1151

~ • .I. ~U "a,ett.r.......,.1'""aa_ "1et." --,\1.. N."flat_De,....., .r ......,
OM lid.. o,e...,teu
P. c. :!lOX ISOM JI1dp• .,....... nl,o
leU' 111'• .Plet_h..,

.?Juau JIAI,I I'" IBIUL'II. urlf' - ,Iallf'
.....w. S. 1'. A.a.. to .I. ~••1etClh6'l'1 *:lt14g~:.'~ h11.....
..All•• 5/a5lf' -,nlf'.'- del.. '1l1Te

""' u .......,. ..uaf.u .. HIItd.t• .r .h..a hUll ,....
.................... .-se« ,.. d T. l?fa to~.. 23.
1918. PNf'1eu sa Uae m ",tu> aleaa
wn... ., *' Il t. 1IiIIIl hAt .

011.631-.:'11. S:g':·ci.:J By
s. F. f·~LJiA

Manag~

;!t. iI. Aulii.lt.
i,tatUt.~l'

O~ I •• iI. ..but
A. I • ....ua ,. JIlL
H. P. J'l.,oheJt

.;11. c. ae.......
C. A. i\au..
A. it. ,..-t

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



:J 3 ~i~:~~~::::4 ,:,! !lJ!1.!4 "

,11118 - O.~tl (1) <0.5 O.U 1J.3et 1. tlO ifi.714 l}.Sa
,/1I1T'
9/Ul7fJ. <0.5 <1).5 <~., <0 " <0.' I) Ii'! l~.t!1 " >l!1.;.t • "oJ ......
j/1l/1.

9/UI1S- 0.4S 0.1. :>. :If,) 0.24 '.le 1l.1I1t ?: 5" 14.1Q';4 ~

"Jlna

(1) tLD eb1p loa', tI~. cr tell "' of ,..1'1on 401q 'he eapoaue,..1".



,',!!4STRUCTlONS,

r 1. Complete this form In sufficient detail to rnake Division'"Dhector'ond Manager -generdlly ,owclre·of what, t~ansp'ir-ed.

2. forward two copies' to Division Diredor, who in torn wlll ~~'nd- on~ copy. to the ,M~nage-r~"



, ;':

" .

, 'j<

l:;:INSTRUCT IONS: " .' ",:,c ,,,::rl~ .':co~'pf~te this form ,in· 'sufficient detai I to mak~ Div:isfc>n Director o.hd Man;~e~,~_'~~~e--~Hy ::~~or~ l)f -whaf.ttahs_p~r.e~:t.
2. Forword two copies-to' Divlston Director,' who in tum ~l'lI send one copy',"'to' th~ "Man~ger.

KLO",,'5i 0(",,: 2,4,91, 't,REV..:if):3 Ila:)



~ ._. ',' "", _", _ ',_: .i~:i~;~(,;~:'
,'Late Intl'\:e a~.
::c ,'tel1"tl1il1:,'tna'il':it;,'
'watel'~~3:d hef, "
,with ine!,l'e$i~~s,

.,',:.,'ayne,,;ca;l_culat~p,,~s.,
. radiID~ is o. (, mC'i';'c
<th\~ q:.H:tnt1 t:y lri Yl;l-e
aU and <UIO"1<;>.4,,~t!i>, a
to 7 tpns, 'The:rMi
92 pCi!gram. v;h!(;h'"

.. 'bacl\:g.\.'tct.(nd 301::1. '. ~--?,'It;<

:ctrati9n t01l.'1d' i:n"tb&
..", ,

INSTRUCTIONS, "

1. :..Compfete ,Jhis form 1n s-ufficient' detal,1 'to mQke Div,ision Director and Manager_ :gener.ally aware of what trans,plred•
. ,2. 'Forward two copies ta Division DjreetorJ who in turn' will send on~ copy to the Manager.

',' ~LO"GE~~2Lj.Ql_t~EV.':1I1.3f18~



NATIONAL LEAD COMPANY OF OHIO
A SUSSIOI ARY OF N L INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

PHONE: I\REA CODE:.: S'3~73B-"5'

SEP 1 8 1978

Central FU••

c•.• ::all.oij;;
A. • 1'ennak

• i,";. .,obaok
'''' .'. "realJ.n ... ~NL

Pletohtlr
H...th41l"ton

~.·D.

~. c.

.touch.
OCI

Mr. H. Dol'M Fletcher, 1>1,..otol"
lJl"aa1wa 1a1"1ebaeAt ep.l"at1~ V.hi8lon
llep&1"tldl\t 01' lzutrlJ)'
OAk Ridge OpoZ'aUona
'to c. Dos i:
Oak JU4P.;'"",rn}UiH;~ 31830

Deal" Hr. ,no'ebor I

NIAGARA PAI.I,SJW)Olf USUL'l'B. ;,I'J:Jn, - ~'!1/18

'!'be attaoMci1 table coata.1na tbe ,..auU8 ot NtagU& PaU. t'ucm
monlt0J01I'lg tor tbe period 5/25/18 to 911IT8. Thb periOd oo"ers
tbe 1n1tlal -on1'.r1ftl witb the 5LO-c~n~tru8t.4,a.sl.. radon
'lItOD1t01'll and InGlu4N all :re.ults olltainod tbro1lp 8......,. T.
Wo sball continue to ",ort rea_Ua to 'OUt ;;"y letter, ':·oi!,rlocl1oal1y.

!'l>~1·oxUl..te IltlllPllng lo••UOJ18 are lIhovn Oft the anasMd dlapo_.
w1th the excepti.oa 01' 10...tlO1\ 2. thOl p....lv. I'a'on _Idto... ue
lIO&lDted on ,be N\UM1U7 tenoe. )to lQcl.l,~lol\ 2, tho aonlto1" 1.
lI01UllletJ on an 1Ime!' teaoo Dout 50 t.o' .fJ'C11 tb. X-65 .110.

COtlt:1nUOd. efror" .... be1l\s _Ille to 11l1J1~. the cal1\)1"aUon ot tbe
lfLO pD.lYe rdOJl _lII1tOh an4 to 4.'01"II1I\e tbe lowOJ" de\..Uon
leVel. '!'b1a Ibn wlll be below 0.5 pe1/1. aa4 it: U 1Ue17 to b.
0.2 ;.e:..I" or 1.... \,\,.\;.11 th;; cone.n'rattoll 1, u'.n1Ded, llll }llball
....'on all pol1t:1T. ...._U., .~ ~ c.ct&1ned. ,,,tthOQt; II C.tecUon point
aQt-ott. 1t readout ot the TLD eh1p. d•• not 1leU a podU"e T.l\le~

~'lf) ,..1\111; will be J"8tiOneCS aa 1... tban 0.5 pC1/&.

,,~1no.re17 ,oun.
Original Signed By

S. F. AUDIA
Manager

,. F. lud.1a
Maupr

A PRIME CONTRACTOR FOR tHE DEPARTMENT OF ENERGY



1 7 'S

6/1/18
6I1S/78

6115/78
6/29/78

(>12'1/18
8/10/78

{J/IOI1i
1/11/18

8117/711
8/24/78

if,/aVr~

8/31176

8131/78
911/18

(1) 0.11 0,42 0.1$ ", ""i ,~" 1).32 0.16 2.92v.~,..·

(1) 0.01 0.31.; C%). ;) J. :ihi o.::n «~ fi;; <0.5""'fJ,J

(1) 0.111 0.51 0.58 0.10 1.10 1.1) ti.ll

2.04 1.(/) l.a~ ~. :1:2 0" 6';T; 1 ';." t!.l)5 111.36..-"-'~..

2.03 <0.'5 1.05 <0.5 <0.':) l.tiO 11.'6 l' ;P. "';'

1.43 o.J6 O.0~
0"'1; (" '"; 0.11 cO.:r ~ r·-' 3.82>,;, .. .,;. -...~ • ,J'

2,2:1 <O.~ C~;J ., <0. :' (1) 1. ,:}" (1) (1)

(1) 'rW e1Up lOU_ bl'Oken, or £'ull ¢C!,lt (it' podUon clu1"lng the
.apo.~ period.
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Septemberll.1978

Mr. R. SorUlll, President
African Metals' Corporation
123 William Street
New York, New York 10038

',Dear Mr. Sorum:
;, :.

In accordance with instructions fromDOE~ORO I am returning to
you the New York State Department of Environment&l Conservation
"Application ForPe'rmit to Construct or Certificate To Operate"
and other materia,1s which you sen~ ",ith your letter of August 16,
1978. ' '. , '

"

We have:not completed the form ali you Tequested (ag,ain by
instruction of DQE-ORO) bl;ltoffer.the following comments:

.' • . ,-. < ".



Mr. R.$9rUlll. President
, Afrh~lll!. Metals Corporation

",' '.-,

Page '2

pr~~'il~u of,:labor~tory tf'sts. Thus any decisions
,for ,field llppUc:at!on"ttho various covers, sealants,
lIlt~.,testedllltistbe,a ,mattor, of ,'; judgment based upon
application of;3.aboratorytest ,1'es~1ts to the
c:h~rac:teristi,cs()£,th,ll~ituat~o~'in question.

2. Tho,sec:ond te<lulreme1\t,;'m~ntJoned:'bYMr. Cashman was
theae1llonstl'ationt}l~t:'''exPQsure$'in any uncontrolled
.re-~ ,are withinpe1'll1~sl!!Qllil Uiilits. Of, He describes
tho:necessity oflllatheJl!atical modeling of environ·

,.e",t&1 exposure patbwaysto~c;orifh'lil"the proj4!lcted
levels through environmental'monitoring.

As you are aware, HI-0 (~9rDO~) ," h;. 'aprog1'8m underway
at'the Niagara Falls sitoto Illonitor the Tadon concen
trations at the site boundaTies.Only a limited amount of
data,is available andcenainlynotenough to be determinative
of yearly average ..bient.:,r~d.911 \:oneentrations.

,-' . - ., ""'.' ,.' " ," . .... '.

A1S~, as you ar~ awafe;D02'thfoughthe efforts of the
Environmental Measurelllent.scJ.ll~oratoryandNLO has deployed
radon samplers in vadouB olfshe1oeations s~e~ud in
\:onjunction with local dignitafies.' This pro*ram~pa~~st
started and very little data is available. 1;; ~l4.:'U,
noted that this effort'1'i11 not comply 1'ith the .1iYs.~: c,:

, requirement for mathO!Jl!'Uca1 11lode1ing of envtrodiiel\'(tt:',
expOSU1'e pathways. ' "'" '''''.',' " ,'~ -f('-i.;:'::,;;

", .,....".., :",' '. ..::;~ ~:. ~~ ~jf:'.J-.;: " :-
1 am S01'1'y we cannot be of' nu)rehelpto you in YQur-::Tet~'tlpn's"
with'NYSDEC., 1 would suggest t.hat \:ontacts witl'tuouiDQ&-e'RO -.
administrato1', H. D. Flet\:her, might. be 1801'0 helpfii'!'; ~':, --;:

A. F. Pennak
Di1'ector of Engineering

APP:wfk

cc: s. F. AUdiaL/
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September 7, 1978

S£lf!lflS 15
Department of Energy
Environmental Measurements Laboratory
376 Hudson Street
New York, New York 10014

Mr. S. F. Audia
Manager
National Lead Company of Ohio
P.O. Box 39158
Cincinnati, Ohio 45239

Dear Mr. Audia:

The enclosed letter to Mr. Kirchue describes a radon monitoring plan
for the DOE Niagara Falls site that EML is implementing at the request
of Dr. Mott. The plan is intended to supplement the monitoring program,
already being conducted by National Lead of Ohio. We have been advised
tha t Mr. Kirchue will be able to service our instruments, much a s he is
now servicing NLO instruments.

In a recent telephone conversation, Mr. Mike Boback suggested that
I send you a copy of this plan for your information.

Sincerely,
, ,
I I

/-(" I?,.,. r'v:c,
!.~/-. f .~

A. J. Breslin, Director
Aerosol Studies Division

Enclosure:
As stated



Department of Energy
Enyjronment~1 Measurements Laboratory
376 Hudson Street
New York, New York ]0014

Mr. Joe Kirchue
National Lead Company of Ohio
Niagara Falls Plant
1397 Pletcher Road, Box 306
Lewiston, NY 14092

Dear Joe:

September 7, 1978

~

~~~';""

~
5 5 ',
"

F

A radon monitoring plan is detailed on the enclosed map and table. It
calls for the use of seven of the large EML PERMs that you have on hand
and three small PERMs of the type that I showed to you in August. We
should be able to send you the three additional instruments within a week
or two. Incidentally, this plan is intended to supplement the present
fence-line monitoring being conducted by NLO; it does not change the

. NLO plan in any respect.

There are 18 monitoring locations in all, consisting of ten indoor-only
locations and eight indoor and outdoor locations. The latter group includes
Kruger Chevrolet in Ransomville which does not appear on the map. The
s9hedule provides for simultaneous measurements at six locations each
week, necessitating a shift of instruments to new locations at the end of
each week of exposure. The seventh large PERM is to be used for duplicate
measurements, as shown in. the next to the last column of the table. That
is, it should be placed with the Niagara-Mohawk PERM during the first
exposure period, with the NLO No.1 PERM in the second exposure period,
etc. In a similar fashion, one small PERM, which becomes freo every
third week, is to be used for duplicate measurements indoors, a s shown in
the last column of the table.

Most of the locations are fairly specific, by reason of their designCltions,
but the locations on and nearby the site may require some explanation.
For example, the Niagara-Mohawk and "0" Street locations are intended

~~;~i,):;::';:~b::~~,:~~~~i?:;:::;~~~;:'f~ry~~;·~;::.:~:~:~i:~~~~~(;§2:;·~;:t;>?:~;:'~';~;:;;;::;-~:":-';:;:~:~;:~;'~~~;;I~'~.'.;';',=~";:.::::"~::;;r~
.•~.*,"<_••• -•.



Mr. Joe Kirchue -2- September 7,1970

..... ,,_..
:> " ..-.~.

to be, respectively, west and nqrth of the 411 building-acce1erator-spoil
pile area and at about the same eli stance away as the Radar Station (0.2 to
0.3 mile). Also, Chemtrol "E", Chemtrol "A", and F. Monroe are intended
to be, respectively, north, east, and south of the K-65 silo, also at a
distance of 0.2 to 0.3 mile. The exact location in each case should be.
selected with due consideration for accessibility and other practicill factors.

Additional portable monitoring shelters may be required, depending on the
availability of porches, car-ports, and similar protected positions.
Tom Cashman advises me that he can probably lend us more shelters, if
needed.

I'll be receptive to any suggestions that might improve this plan. If the
plan looks feasible to you, it should be put into effect as soon as the addi
tional PERMs arrive.

Sincerely,

A. J. Ere slin, Director
Aerosol Studies Division

Enclosures: (2)

c6': S. F. Audia, w/encl.'··
T. Cashman, wlencl.
R. W. Ramsey, wlencl.
D. Williams, wiencl.
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INSTRUCTIONS,

1. Complete this form in sufficient detail to make Division Director arid Manager gene~oHy aware of what transpired.
2. Forward two copies to Division Directorr who- in turn will send one copy to the Manager.

HLO~G£N_2I.j.Ol{REV. 1113/78'



T ALKED TO~,
'-,,': ' ,

cM,\W. Boback

','
- -,:':',,.,

"SUMMARY,OF<'DISCU-SS10N::

" '<:

, R~f:Lett.ex:.li.D.FJ.e"c;}er to S. F.'Audia, "1i.iHI:rs:ta~ce To The EML Rad~~
, Monitoring PrograJii - iUagi;.ra Fans Site J II dated July 27. 1978

"', ,

DOE HQ ha.s asked EMIt to do radon monitoring at and around' 'the'
Niagara falls 3:1 te (ret'.) ,aii!i,\l said, h!a ls now wor'king on a
schedule for monitoring in,private homes. He is planning to
place monitors in selected' homes for one, week eaen month over
the next year. he thought the location changing would :take '
about' ,one man-day per ),e,ek. '"Instruc:tiQns };11l be sent" from
E!'lL to Joe K1robue in ,a re:w ~aY8.

Beoause he is asking l,n,o,ek,ployees ror usistance, ne, 'thought
that someone at F'ernald should be kept irlfol'med and a&keu fer
an opinion. I suggeshtl ~ htt%,rovide S:.F. Aud1,8 w1th~ cop~ :01'
any letter or instructions that he senda to !~:t'. Y.irChue. .' ,

INSTRUCTIONS,

1. Complete this form in sufficient detail to- make Division Director and Manager generatly aware ·of what transpired.

2. Forward two copies to Division Director, who in turn will send one copy to the Manager.

NLO....·GEN:-:2LfOl (REV. l/lj178J



NATIONAL LEAD COMPANY OF OHIO
A SUeSIDIARY OF N L INDUSTRIES. INC.

P. O. BOX 39158 CiNCINNATI, OHIO 45239

PHONE: AREA CODE: S13~738-t151

SEP 1 1915

Mr. H. D. Fletcher,DireC'tor
Uranium Enrichment Operations Division
Department of Energy
Oak Ridge Operations
P. C. Box E
Oak Ridge, Tennessee 37830

Dear Mr. Fletcher:

REDUCTION OF RADON EMISSIONS AT NIAGARA FALLS SITE

In fulfillment of your request of August I, 1978, NLO has
completed its study designed to (1) identify the most effective
method of reducing radon emissions at the Niagara Falls site,
(2) determine areas of application of radon exhalation inhibitors
for ireatest effect on ambient air radon concentration, and (3)
estimating the cost of site preparation and application of the
radon exhalation inhibitors.

The study report i. attached as APpendix A. We trust the data
presented will be satisfactory for your use in discussions with
African Metals Corporation on implementation of the study recom
mendations.

Sincerely yours,
Origi!lu Sigtled By

$. F. AUDIA
Ma.nager

S. F. Audia
Manager

APP:wn:

Att.

~~: H.
~.

A.
C.

D. Fletcher
C. Iieatbertoll • M.
P. Pennak
E. Polson· J. H. Cavendish

A PRIME CONTRACTOR FOR THE DEPARTMENT OF ENERGY



APPENDIX A

REDUCTION OP RADOR EMISSIONS. AT NIAGAltA PALLS SITE

Introduc:dont

Radon ~oncentrations in the ..bieat air at certain locations on the
boundaries of the Ni-sara Palls site haye heen i~entifi.d a. exceeding
the BRDA-OSJ4 concentration guide for radon in uncoatrolled areas of
3 pCI/I. This study was parfor.ed to ••certain the feasibility and
esti.ated co.t of redu~lng the ra40n ..i"ion. fro. the re.ioue•
• tored at the site.

1.0 Analysis of alternative .eChods for reduction of
radon emissions:

A literature search! was con~uct.d of research and
stuJies performed on methods for reducing radon
exhalation and for removal of radon eMissions.
The search was divided into three fields of endeavor:

1. Scrubbing or absorption of radon;

2. Application of sealants Whereby radon
exhalation is inhibited;

3. Use of chemical stabilizers to reduce radon
exhalation.

1.1 Scrubbing or absorption of radon:

Primarily work in this area has been restricted
to laboratory experimentation. Some have employed
absorption techniques' using activated carbon with
and without silica gel. Others have used reaction
of other agents with radon. such as bromine
trifluoride' and other fluorine compounds and
various organics.' Summed up, it is generally
agreed that scrubbing of radon contaminated air
is impractical and not a solution to the problem.
although laboratory experiments have shown sOllle
success.

1.2 Application of Sealants:

Considerable test and 4evelopment work has been
Jone on testing of various sealants for inhibiting
radon exhalation from mine tailings' • and in uranium
mines.' I
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Polymeric coatings were found to be ef£l~ient

as radon barriers in .In•• ' but 1••• efficient
in reducing radon exhalatIon f~o. aine tailing•• ' ,
Asphalt ••ulsions .ere 9S' effective in reducing
radon flux in mine tailings application•• ' , t

Other organic materials were somewhat less effective
in mine tailings tests. s

Again the work was mostly confined to laboratory
experiments with very little field application;
however, sufficient agreement on test results exists
to merit the conclusion that surface sealants are
most promising as radon exhalation inhibitors.

1.3 Use of chemical stabilizers:

Tests have been conducte~ with chemical stabilizers
for both volumetric aB~ surfaee applications on mine
tailings. Mong those usted were "ChaUx" and
Dravo "Calilox." Effe<:tlveness ranged from 40-90'
in reducing radon fluxjs t however, long term results
are questioned, based upon the theory that total drying
of the stabilized material will reduce it' effectiveness
through evaporation of containea water.

Since the effectiveness is still open to question and
the application would be more difficult to remove, the
chemical stabilizers are regarded as not suitable for
situations such as at Niagara Falls where removal of
the residues is contomplated in the near future.

1.4 Conclusions:

Based upon the state of knowledge outlined above. it
is recommended that an asphalt emulsion (E-63) be
eaployed as a surface sealant in those areas at the
Niagara Falls site where reduction of radon exhalation
is felt to be required.

Z.O Identification of Radon Sources:

2.1 Radon Emission Measurement

Work was performed at the Niagara Falls site
August. 14-17, 1978 to determine the radon emissions
from the various residue storage areaS and to detereine
radon concentrations in air at these locations. 1 •
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The following data on radon emissions from the
residue surfaces weTe obtained by the use of
charcoal eanlsteTs:

~ara Falls Site
Radon ssion Pi'Oiii surfaces

222RN Flux
1IJcation (pCi/mi Soc)

Ca) Inside Bldg. 411 on L-30 IlIaterial 125

(b) Inside Bldg. 411 on L-30 material
(both sli\1llPlll$ on west side of building) 106

(c) Inside Bldg. 411 on material on the
east side of building 298

(d) Inside Bldg. 413 (center) on L-SO mated.l 246

(e) Inside Bldg. 414 (center) on L-50 material 291

(f) CAttside. northwest of spoil pile on
macadam material 217

(g) Outside. northwest of spoil pile on topsoil
covered 1Il3CIl.d3.lll lII3.terial 170

Ch) Outside. on R-10 storaae pile 54.7

(1) Outside. on spoil pile. north end 20.2

(j) <h sampling port (vent) on side of mdg.
434 (K-6S silo) CQlltain1rJB [-65 lIlaterial 376

(k.) <h c:oncrete surface of Bldg. 434 (K-uS silo)
8' above ground 16.1

(1) Ql. c:onerete surf.aco of Bldg. 434 (ii-55 silo)
IS' above ground 53.4-

2.2 Conclusions:

1. Radon exhalation from the L-3D and L-50 residues
in uldgs. 411. 413. and 414 is substantial and
inhibiting covering should be applied to ~he

entire surface areas of these residues.
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2. 'fhe high radon flux measurement at the sampling
port of the K-65 silo (Bldg. 434) is indicative
of the radon exhalation occurring at the surface
of the K-CiS residues within the silo and ventina
from the top of the silo. Although limited in
surface area by the design of the silo, the radon
t'lnissions from the K-65 residues are regarded IlS
of sufficient magnitude as to merit application
of an inhibitor on the top surface within the
silo.

Radon exhalation from the K-65 residues through
the concrete walls is of course inhibited by the
concrete thickness. It is still distinctly
~easurable, particularly at any minute cracks and
openings. However. ambient radon concentrations
in the area have been shown to be substantially
below the ERDAM-OS24 limit of 3 pCll1 and there
fore application of sealants to the exterior
concrete surfaces of the silo is not recolllmended
at this time.

3. Radon ~xhalation from the nolO residues stored
outside and north of Bldg. 411 is found to be
substnntially less than from tho other residue»;
however. because of the very large surface area
of the n-lU storage pile, the total radon
omissions based upon the measurements could exceed
the raJan emissions from the L-30 residues. Taking
into consideration the location of the R-IO storage
relatively close to the west boundary of the site, it
is recommended that radon exhalation inhibitor:; be
applied to the surface of the pile.

4. The very .mall pile of 'macadam
high radon flux measurements.
should be applied here similar
R-lO storage pile.

3.0 Scope of Work Required:

3.1 General

residues 'displays
Surface inhibitors
to those used on the

All worK shall be perforlled under proper superyision
to !)rotee t the Ileal th and sa fety 0 f the workmen. All
personnel working within buildings or enclosures shall
wear proper respiratory protection. Radiological
protection. film badges and other monitoring equipment
shall oe provided.
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3.2 African Metals Residues (K-65, L-30, L-50)

3.2.1 Any free water standing on the surfaces
of the residue. shall b. collected or
drained to • central point and puaped to
Bldg. 41% for storage. This water is
chiefly evident in Bldg. 411 and affects
tho L-30 residues.

3.2.2 The top surface of the residues within the
silo or concrete buildings shall be hand
graded to a reasonably level even surface,
free of large lumps or protrusions.

3.2.3 The interior surfaces of the concrete walls
shall be brush cleaned a minimum of 12 inches
above the graded residues to provide clean
surfaces free of dust and extraneous aaterial$
which could prevent satisfactory adherence of
sealants.

3.2.4 The prepared interior surfaces of the residues and
a minimum of six (6) inches high of ~he surroUD4ing
interior concrete surfaces above the residues shall
be sprayed with Armak E-63 or approved equal
asphalt emulsion, applied a minimum of 1/8" tbick
in not less than two coats.

3.3 R-lO and Nacadam Residues

3.3.1 The surface of the storage piles including an
area 10 feet on all sides shall be prepared by
cutting all weeds to a minimum height above the
surface. Thereafte~ the entire area shall be
rototilled to a depth of six inches and all
root systems and stalks of weeds and other
vegetation removed. The surface shall be
hand raked to an even contour and rolled to
compact the loosened soil and present a smooth
even surface for application of the radon
exhalation inhibitor.

3.3.2 The prepared surfaces of tne storage piles
including the surrounding l()'wide areas shall
be sprayed with Armak E-63 or approved equal
asphalt emulsion, applieu '1 minimum of 1/8"
thick in not less than two coats.
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3.4 Subsequent TTeatment

To compensate for aging and resultant hardening
of the asphalt emulsion with possible cracks and
porosity, a second application of Armak E-63 asphalt
emulsion should be applied within t\.'o years of the
original installation.

4.0 Cost Estimate:

4.1 African Metals Corporation Residues

4.1.1 K-65 Residues:

Preparation of surfaces:

6 man-days @ $ZOO/day

Application of Armak E-63:

1350 sq. ft. @ $.20/sq. ft.
Total

4.1.Z L-50 Residues:

Preparation of surfaces:

8 man-days @ SZOD/day

Application of Armak E-63:

6000 sq. ft. @ '.za/sq. ft.
Total

4.1.3 L-30 Residues:

Pumping of water to Bldg. 412:

2 man-days @ $ZOO/day

Preparation of surfaces:

$1,200

260
$1,460

$1.600

1,200
$2,800

t,. 4()U

3,20016 man-days @ $200/day

Application of A.rmak 1. -G3:

24,000 sq. ft. @ S.2D/sq. ft. 5,400
Total $9,000
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4.1.4 Cleanup and Decontamination of Equipment:

4 man-days f $ZOO/day

Total African Metals Corporation

4.2; DOE Olmecl Resiuues:

4.2.1 R-lO and Macadam Residues:

. .. . . .
$ 800

.. .. . .

Preparation of surfaces:

60.000 sq. ft. @ S.lO/sq. ft.$l2,OOO

Application of Armak £-63:

60,000 sq. ft. @ S.lO/sq. ft. 6,000

. . . . . . .

Cleanup and decontamination
of equipment:

2 man-days @ $200/day
Total DOE Owned Residues ••••••

400
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Oxidation with Broaine Trifluoride.
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'ProceedinlS of the Twelfth ABC Air Cleanin, Conference. Oat Ridgo.
Tenn. 21-31 Aug., 1972 eONP-72b823 vol. I 146-397.

'Labor'torr Research on Tailings Stabilization Methods and Their
SElectiveness in l_dIation Containment, POTd, Dacon &DavIs
utih. Inc. AprIl 1918.

'Use of Asphaltic Raulsion Sealants to Contain Radon and Radium
iii uranium TaUings, tnt-110b JAN 1977.

'~.ric Sealant. NIh Provide Effective Barriers to Radon Gas
~aniua Minos, J. • pranklin, R. e. lates and J. L. Ribberstad,
Eigineerini and Mining Journal 176, No.9. P. 116, Sept.aber, 1975.

'rV;~~C:~na:t-;r~en~~~i;i t~O!l~On;;~·· for Urania Mines,
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NATIONAL LEAD COMPANY OF OHIO
A. SUBSlDlARY OF N L INDUSTRIES, INC.

P. O. BOX 39158 CINCINNATI, OHIO 45239

~mmm:ilii:if~"m:m:~m!m:,"m;'mim!mllim.'f,mf;m;'mm:m:m:!,::;:mm:m!i:~!!!i:ii"m;"\,:;i:i;':';i; i1:":!,,""i:"~:;;:;":'

PHONE: AREA CODE: 513~738-1151

AUG 2 4 1978

JtIt. I. Dona n r, 1:>1..otor
Uha1_ lui Opwatt.1UI Ptl'1alOA
~, .f IHPIJ .
O&tc ft14p Op••UOM
r. o. a.ox.
Oak Ri.... 'l'~..o 311JO

De. KI'. lrletaun,r:

Ri£LIAULIn: 0' RADm' JtUVI.U

Bef. 1"hclIW Clall. G. I.o... to W. lii'. SOllUk. 8/22/T8

GIl lIalnl. 11lhnaUft ell , ......U.1Ut, of rdOob lI"'U\lU. w..
...,....04 lit,. pbOM to G. Lfte. on suo D1YiaiOB. %Jl rea,... t ••
......' ,.,.. Ir. Lon. a8 III ...tun oall (rot.). thO foUowlq
lfttoJoMUOJl 1a pnyldd to. ep PUa!l'..... IlGJd.ton b.IDS ue4
at _. IfI.ap..& J'aUa 01'.. .

OaUtul'aUft uta ailOW. tMt the .t........ 4....1.U08 hi' tbe CSOMJ:"'oo
.saaUea of 112 wnh U7 lft41l'14ua1 _ItoI' 1. lft ,he l'UP
of UU \. lUS. &YO'&P .,aat&1'4 401'1&111011 la U".

Ala t1M Ud .1Huut paNU. a4aJ.t1oal ealDroUona w111 _.
..... VIlo. nt'ftel'" aN ob'dUd, a l1UlU ot 01'1"01' wUl
h J't$OI'tA "Uti .&8 1d1n4ua1· ...nlt.-

81r1ee.n1J' ,oun.

eo: M.
.l.

J:
:E.

Original S:S:-':'f:.l 7:'/
S. F. PJ1[~::f'·\

lVlanager
:i. F. AUdia
ilalllilii!:er

~ • .\.Ieb....
lJ...lll'l - no:.
D. n ......
c. "&~""D
B. Roe.

A PRIME CONTRACTOR FOR THE DEPARTMENi OF ENERGY
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A\1gust 21, ]978

SUBJECT

TO

LITERATURE SURVEY ON METHODS' FOR CONTROLLING RADON AND RADON DAUGHTER EMISSION~
. FROM RESIDUES ..... . ".
A. F. Pennak

FROMJ; H. Cavendish
, ,'. .. .'

REFERENCE

·..·2)

• ,.,' < _' },.', ,," n.;;,. '. I>:' ",. :,:: "",.' :; . .' .

H. D.F1etchertQS .. F.Audia;,Jdentificationof a Method for Reducing.
Radon Emissions at the Niagara.Falls Site, 8/1/78. .' . .

'-,' ," . ,:,' ,

M.G.Mendel·'t6J .. H::Ca~endi$~\.LiteratureSurvey on the Methods of
Controlling Radon 'and RadoO'Daughter Emanations, August 18, 1978

Asreques ted(1 }~ehave conducted:a':sur~~;·;·~i:~iai~~;~eliterature on work des i gned to
develop methods for controlling radon emiss.illns3rom radioactive residue storage sites.
Results are detailed in the. attached reportf)<; '.. " .

. WE!lfee1 the following concf~sionS'IiJ~y·b~·:ara~ni~otiJ.thiswork:
c" -, - • . '-.', .' ,'-'. " .- ",. ;,':' .'. ," •

1 .. Air cleaning byiristallaiioll Of;~C~~Wing~nd/oradsorPtionequipment does
not appear to be practical. The reported.. work inthis area is all small

. sca le; pre1imi nar:y,deve10pment.typ.e.~nd >j~iu0nstrati on of a practi ca 1 engi nee red
'. system is not near.' . ...• ","i',:":": ," ..

__,'c.:' .... '" ..•. ' •• '

': ' .'.' . .' . "~."',~ "':'-l _,', :~"" '.::.•.. , ':',.<'1:': .. "\.:'.".;
2. Developmerit of seal ants1;opr~verrl:esC;':Ip~'ciftherado'n from the res i dues

is .muchfarther advanced ari~ might pe'practica1 for the Niagara Fa 11 s site.

3. As 'pointed out in'Mr. F1~tcherl·t~l~~i;~t(:~),identificationof the specific
. source of the radori emissions 'ts'riece$saryand I"presume this work is pro

ceedi ng under the di rectiQriof'EnvironmelJtal Measurements Laboratory.
When the sources have been i,delltjfied,we will be able to evaluate the
feasibility of testirig:th~useo'f:sealal1ts,.lfthe K;;65 silo .isa major
so~rce, devising a method for aPR11 cati ?n of a sea~an~ coating may be a
maJor problem; If,.the L-)O and t ..50reSldues in Bulldlngs 411, 413 and 414
are. major sources, application:pf,asealanLwill again present difficult
prob 1ems due to the water covering :the., res i dues.

4. We woul d recommendexpediti ng the survey by Envi ronmenta 1 Measurements Labora
tory to identify radon sources followed by an Engineering evaluation of the
feasibility of using sealants. If it is deemed feasible to use sealants, we
would recol1111end tes ti ng the E-63asphalti c emu1 s i on.

Qligln1t1 Signed B'lI
J. H. Cavendish
J. H. Cavendish

JHC/rhg
cc: S. F. Audia - R. M. Spenceley, M. G. Mendel, F. W. Neblett, J. B. Patton, C. E.

Polson, D. B. Williams - ORO
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FROM

REFERENCE

NATIONAL LEAD 'COMPANY OF OHIO

M, G. MendeL .

A literature survey of Nuclear Science Abstracts as well as Chemical Abstracts was
made to determi ne the poss i ble met~ods. of'tontroJ li ngradon and radon daughter emanations,
This information would be· used to develop. apossib'lescheme for the control of
radon'emanations from the stored African~Metal~CompanY'sresidues. Most of the
1iterature is concerned wi th two approaches lothe probl em. The fi rs t technique is
the removal, of- the radon from uranium mine air by a'variety of methods . The second
technique'involves the use of sealarits:to control radon at its source namely uranium
mines or milli~g tails. ' "',"

Some of the perti nentarti cles ¥Ii th abStractsarep~esented:

If a greatdeal ofactivecarbon'andsilicagefa~eused,satisfactory radon removal
from ai r is achieved. ' The abstract· contains', no-eng'ineering data as to quantities of
materi a1s required , air flows ,'aridpercenti:'emova1 ,of radon.

"On the Adsortion of RadbnbnAetivated carbon':"Kapitanov Yu T. et al Geol. Razved.
No.7, 118-125 in Russian. "..... ;

'" .. "

The ability of activated carbon to adsorb rado~; is~ariable. Adsorption is dependent
upon relative humidity and temperature .. ,Highnumidity and temperature result in a,
decrease i nadsorpti on. Thi s' wo~k, wasperfori1led' on a .small scale laboratory ,program.

This article is concerned,with the replacement of other filter types with vermiculite
in the removal of radon daughter products from mine air. Vermiculite has advantages
of price and stability in this application. A great deal of engineering data is
presented. It should be emphasized that this material can remove radon daughter
products but not radon gas.
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J. H. Cavel)di sh .
August 18.1~78

"Chemi ca1 Methods
Ar onne Na ti ana 1'

'.' ..,

Radon and RadonDau htets From Ai r U
, Stein L.

Science T75"No'. 40291646-5 31 March 1972 ....... ',.,
liquidbro~inetrifluoridE!and the solidcOmtlle~eS C1FzSbF z• BrF 2 SbF 6 react
spontaneous ly Wi thradonan~ ra'dondaughters at' 25°C converti ng radi oel ements
to nonvolatile ions andcompqunds'. This 'work is ,stdct1y a laboratory experiment.

.. , " . , .. ". ". ,,' ,~...,

"Removal of Ra.don frcimAir bOxidation:~ithBro;nineTrifluoride". Stein ,L.
J. Inor . and Nuc1. Chem. '1973 35 1 - 39~43 i " ' .

This is an update of .the previoL!sartiCl~.:by fil~ author. It includes a few more
solid fluoride complexes . that canbel/sei:l.1:oreaclwith radon and radon daughters.
Again this is a laboratorj study. It ShQuldbepointed o.utthat many of these
compounds'. are hazardous materi a1sthat ,are ,subJect'to degradati on· by moi sture.
Thier use on a: large scale may beM,zardo.us as' well as not very efficient.

.. ",:- ". . - .' .. ',. -",.. "', .", " .... '_ .. ',:. '.. ,' .
!', '

"Proceedings' of the Twe1fthAEC iirtl~ariing C~rfferehce". Oak Ridge Tenn~ 28-31
Aug .• 1972 CONF-720823 Vol. I 346~397 .'

One of the secti ons of thi s conferencewils:~oricerned' wi th the c1eani ng of urani urn
mine air bya variety of techniques.. ,.

......1·

Papers were presentedorithe 'renio~~l~fr~don~P:s 6y reaction with 1'1 uori ne compounds.
possible cryogenic separation of ,radon from mineafr.and a possible separation of
radon from ai r. by centrifugation .. Another paper concerns the scrubbi ng of radon
contaminated mine air. with organic. compClimdssinceradon is more soluble in certain
organics as opposed to water. It isconcluded,that. there isno practical way of
removing radon gas from mine air even thoLighlaboratory tests have been performed
with some 5ucces s.' '. .,.. ; .

Severa1 papers were presented conce~ning the, removal, of radon daughters by filtra ti on
and electrostatic precipitation. . ..

Examination of the literature for artic1es' concerl1ingthe use of sealants for,
control of radon emanation was pursued next.,> The publications and abstracts of
these are presented below:

"Use of Asphaltic Emulsion Sealants toCoritainRadon and Radium in Uranium Tailings".
BNWL-2l90 JAN 1977.

This article contains a great deal of' information on the use of cationic asphalt emulsions
to control radon emanations in tailings; Contains information on the preparation,
techniques of applying, and studies of efficiency of these asphalt emulsions.

Radon permeation through a 1/8" thick asphalt emulsion tailing seal was not measurable.
Two types of cationic asphalt emulsions (Armak E-63 and Armak 13MR) were used to form
seals with Vitro Mine Tailings. No information as to the cost of these materials is
presented.
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. \",' .
• J •• ' ......., ,

"Polymeric Sealants May Provide Effe'ctive'Barl'iersto Radon Gas in Uranium Mines ",
.J.C. Frankli n, R; C. Bates and 'J; l.Habberstad, Engineeri ng and Mi ni ng Journa 1

"176, No. 9~ ,p; 116, September; :1975.":<," "':.
i:.:::'·,:'»(~',i{:\:. '.

The appl i cation of pol ymeri C coaJi ngsJo,ul"<\ni ummine openi ngs can prevent radon
gas from entering the mine" atmosPher~aF~9rdi~g,to,' laboratory tests conducted by.
the USBM Spokane Mining Research Center;>'Oft,~e;46coating materials tested on
uranium ore samples, ,'three Were found to Ile lOO%.;effecient as radon barriers and
22 materials were judged at ieast50%;,effective;<Toxicity, flammability, adhesion
to wet and dry rock andc:urerate inamineJt~eE!nv.ironmentwere evaluated to
screen out I,maccepta13le'l}iaterial sC,fo~r,of;the'~,"~t avera11 coati ngs (a 1atex, an
unsa turated polyes ter, an~ twcf water, Qa~$d~poxies)were then tes ted in an underground
uranium mine in the Ambrosia [ake Dis'trictpf New Mexico to evaluate their sprayability
and their in place barrier efficienc,y.'The,co;atil')gs exhibited good sprayabil ity,
adhesion andcuri ngi n themi ne .I<adqtlga~;'-em~natign was reduced by 60% in one .
chamber and by 62% in the oth~r., CostS,of:ttJilprqcess are estimated to be 40 cents
per square.;foot. .'.,',' '

.... ' " ,.' ".: ,'" ,... :,.~;: ;~;-'· __ ·~:""--,f'./..-·~.-·,,::: .... ·~,-.·· ",
"Developmerit and Eva luatianof Radon SeaTants:F6rUranium Mi nes I~, H. G. Harmon
etal UCRL-518l8 May 21, 1975. ' ; ..

The purpose of this studY' was to evaluate ,selected coatings as radon barriers in
. urilnium mines, first on' their; effectivenessd.nredlicing radon permeation and second,

on the basis of theirp()tentialtoxicity,~dtir'ingapplication or in a possible mine fire.
,. .' ';-,",. . ." .,

, '."

Films for the;permeationstiidy we;'e'seleCt~~fr'om,cOliunericallYavailable polymer
sys tems of known compos iti on'.: In agrElelilent'withthe' Bureau of Mi nes, seven coat i ngs
were selected.for full evaluation. A,]istofthesematerials is presented along
with comments ilS to their.toxicity. No i nfQrmati on .is presented as to the cost
of application oi'.the materials.toa,ur~ni~lll;ll1ine;:."·

. '. . . .' . ' ..
"Laboratory Research on Tail i ngsStabil i za ti on Methods and Thei r Effectiveness in
Radiation Containment", P; J. Macbeth et al GJJ-21April, 1978.

This report descri bes a study of~arious met~ods,techniqUeS, and materi a1s for
stabilizing uranium min tailings to reduCe radon exhalation.

The effectiveness of several types of chemical ~tabilizers for both volumetric and
surface application in reducing radon,exhalation is reported. Some volumetric
stabilizers reduced radon flux by 90% or more.

A list of polymer sealants. used in the laboratory ,tests is presented along with their
effectivenss in reducing radon exhalation.

One of the materials tests was E-63 asphaltic emulsion and it is claimed to reduce radon
emanat ion by 95% when used as a 1/4" cover. This is the same materi al tha twas
evaluated by BNWl with comparable results. In addition, four polymers were evaluated
by an in situ test at a tailings site.
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COMMENTS ON LITERATURE SURVEY

. ':" .... 'J;

)}/lC ./Jll.;.ut:J/
.. M. G.Mendel

MGMjrhg

cc: S. F. Audia ~ R. M. Spenceley
F. W. Neblett
J. B. Patton
A. F. Penilak
C. E. Polson
D. B. Williams - ORO
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NATiONAL LEAD COMPANY OF OHIO
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PHONE: AREA CODE: 513·73S·1151

Auaust 17. 1978

Nr. C. A. Keller. A$s1nant Mana,er
Depart.ont of Enorgy
Oak Ridge Operations Office
P. O. Box. E
Oak Ridge. Tennessee 37830

Deal' MT. Keller:

Enclosed are the view graph slides for ~lag.ra Palls and
Weldon Spring and the radon eaission data for Niagara Palls
which you requested.

s~~~~e~~n1dOj~S•
~. F. PENNAK

I;>irector of Engineering

A. P. PelUlllk
Director of ED,1n.er1n,

APP:wfk

Ene••

cc: s.
vf:

P. Auelia • _/0 enes.
D. Pletcher· WID ones.
C. Hoathorton • M. W. Boback • wID anc••

A PRIME CONTRACTOR FOR THE DEPARTMENT of ENERGY



Department of Energy
Oak Ridge Operations
P.O. Box E
Oak Ridge, Tennessee 37830

sit?
//#8

August 11. 1978

Mr. Paul A. Giardina. Chief
Regional Office" of Radiation Programs
U. S. EPA Region 2
26 Federal Plaza
New York, N. Y. 10007

Dear Mr. Giardina:

LOOW RADON DATA

Reference is made to your July 20. 1978. memo requesting results of
our September. 1977. radon sampling at the Lake Ontario Ordnance
l~o rks (LOOW).

As noted in my December 30. 1977, memo to you (and discussed by phone
with your staff on January 11, 1978) these data are not considered to
be representative and, in fact, are being supplemented by an ongoing
sampling program. The one-week sample results for three perimeter
locations are 0.7, 1.0, and 3.5 pCi/l. We have since obtained an
additional five weeks of data in May and June which indicate that, in general,
results are below limiting guidelines (3.0 pCi/l annual average). We
have been instructed by our Headquarters to refrain from releasing
the actual data pending its validation.

In addition, the Environmental Measurements Laboratory is planning
an offsite monitoring program to verify that concentrations at publicly
occupied locations are. as we believe, well within standards.

I am sorry we are unable to give you the more representative data we
are now collecting. but it will be necessary to do additional equipment
calibration and multiple samplings in known radon atmospheres in order
to derive confidence level information and thus validate our data.

OSE: Hl-JH

~"~;r;J!~
.17. ,(

, J. F. Hing,A;hief
Envi ronrnenta"1 Protection Branch

"/t f
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E\\~~~J\qpA~~t:.14. j);ni J.'i':l.lah~:~ d t,e a;t .E!f!'t...·t9.l'!ie~t wli;hAndy an3.cnee:k
L' ,": the ,1natru.menteto b6 'illtett'.' Zen :,ill :tturtl :g&~:,to Itl.agara Falls, takinP;
(:,' .. nuii'iy of" t~"" 1natru:ll1ent$,,~afi(:he oan aWr"J' >~ :l~f:toveI'e'w111 be ,sent by
, " ,air' f:r-.eight to Ni.aga:ral'al'ls. '
~}, .. '. " ., ", <:"~;~>
)0'

';,3) S01rI-st1me on August 1; , D',;;nwill ~eg;1p ~don sampllr,g around the stC!'",gc'
.:; : .. arl';!as'. Scintillatic,n'f1.askJ!: W111 be ueitd~ T~ae f2aaks can r.e "t',!
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15.~,,··lw Y':I.ll contiriui!-·'I;he :al'nnpl~ arid ~ad...¢t<ir"ml',the;16th a~d '1:7i;;n:,
w,~:rJ<:~ng 0';<:-:,'; '!.::;;e H i1:!ere is an achrantage to' -1<;> ...0., "
\'," \< < "',~ ,,', '.,.;
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DOE Contact R&po~t

8/4/78 M. W.Boback A. Breslin
H. W. H1bbitts

Page 2

'.-.-:. -,

I~entiricatlon or Radon Sources at Niagara Falls

(4) 'I'W.o other sampli~ systems wqlbe used. Charooal oatl:!,ster samp~ers

W'l;Llbe usedonoe .and then returned to EML tor read~Out. A oontlnuous
radon-daughter moti}tor W';l,llbe s~tl.lP of'.tsite for baokground data which
maybe needed to interpret the one1te data.

(;) On August 21. all of the results will be disoussed. by phone. with
Al Bres~in and Andy George.

After theae tentative plans were agreed upon. I informed Wayne Hibbitts. He
thOu.ght the plans were tooe~aborate and suggested a simpler strategy involVing
otherP9rtable equipment whlohwe don't ha,vea,lldhe oouldn't offer. Sinoe ,the
re~e;'''l'I-.:le I.tter deClared:KaYl'/-e as the methodology consUltant •. and sinoeth~

nec~e:!il~1 port~ble eq\lfPllle~t,!,C?~ld,have.toco.DteJ·«,om ,El4L, 1t ,seemed neoessary
t61;'e:La.yth1s,~p~.tliontoAl~reel1il. ,When I ca~,1edEML, however, I was told
Allla.dlertf?rtl1e,da.y. ,.. 1n,1>l1e. e~e~ng. ,I,.c.a.~1ed bimathome,. Al thought
Wa~1'1'~;'s8imp.~1r:1~dapPX"oaQhhlld.~!!r'1ou8dl'a.wba<lks and we ciec1dedto st1:ck
w1,t~ouroritg'1X'lalp~..n.Wa.yil.e"1J..l 'be1nfQrmed oft111s deoj.slon, or any
fl~~ 'V'ar1at,1on; after ,my Augl,Uft 8 call to Andy George.

'l'h~t~1).ave been numerous "N~~.lU:'a Falls" ph.one ca1.1s tromal1d:rtoOak Ridge
anti~fQrWhiohCont~otRel'f$t',ts W,eX'e not wrltt~,n.'l'hesest.arted;onJUly 13.
Me'st.Ci1t',JitJ..r,1.!j. wa.s ,l'ipentobllhe phone. p1usd1souasing t~ec.al:ls:with
R.,9~lIeatliie#.~Gn,andK.N~Ros". preparing for the rushsampl1ngrequested
(andtlllSn '~ah¢e)ned) by OR. " ,

Alwas at N1~~ara ~alls on August 3 to determine location" for ,theEML
s~p:L;l,l1greqtiested bY W. E. Mott. He observed ,that the e1ght NLO radon
s~~»)teX"swere j.ngood loceMopa. He uia our un or a J>last1.obag to, proteot
tli~de'vlces was 8. ,good :$odeabut he suggested lOi'l;gerbags to prevent ra1rifrom
dr;l;J>p1.J181nto the si11.oagel compartment. Al said he made theauggestion to
JoeK!1:rohue and Mr. X1rohuesald'he would replace the plastio bags.

co: L. M. Dev1r
D. A. Fuchs
A. F. Pennak



;- .J

-"i~~;
'1'" ',';

I'

J ,~,"

\' "

, ;"

",:

,","

.'l: .:~

:,.',"

!

-."1.

"::',::';}5;':r:'\ ,,::,"'; ',~~;\;'~f~ I}; ~:\:::,' ?~,±(~:i~?~\:',::, ~:"~f~~:' ;/:;'~ ,,
;\::' "Mr;1'Al"Breslin;, DOE-EML, ::New York:City", p,'anied',bY,,,,t r presentatives ,;~{f,;'the

!,:';::"fNew'Y~rk State Depaitn;entof Env~~~lun~n~' iitfoi/::~i>;,McKellziel::~~:~w,Q.~n.1~kf.,ii~d,i,,;,
H.',Prins visited the' 6,ite: 8/3/78.~: ,/,p" J~) -:"j::' ,;¥~:\t,:',:'

d. ,"... ". _A'j\~}j'''''#'I'J:'~ ..' .• J~C'.•. .,:,,,,t\''''';';~'''''''\~'~~'''';'''_''''(l"';-'.:
~"'~"'~ .." . "".t:. "~ '-~·1"''.' '''''':~~~_ , ". _ ~'_:-"'_''1<'':1~:''''':_''~;\\1'\
After a brief tour o~' 'the ~ite' d':is~ussib~~, rj;i::h;;ld,~~cinceriiing"thet.'pl~ce~;ri.b~~~f'
eight DOE-EML Passive: Radon Monitors ::' At.~0t~r~;~t~me Mi; :'Bfi~lil},':~ c'cin~ac ted Fra~k .
Luscher, Town of Lewiston Environmental Co,ll1lll1ssion and,',Town1,'Board',Member, MS.,';Joan

"Gipp -anc(request'ed : th~·y. 'repot't tc( the 81 t~~:·( " ;".:'.l', Ff"~·~;'~';:';/ :;,\ if~~;,~~/;;!:,·:"t~\~~:(~'}'~',f:: 1;... .::~~':'

. ~.:, .,,~ :.-' ",\,,'" ., ·H':·,· , I.' " ,~/.~:-:,~·~t~;[{~;;;>::P~z~~~~:J'<~.~~.f{;'~,~":f.;':/:,\~~,<,.",,;'"
Mr. ',Luscher and, Ms. 'Gipp ,visited ,the site,,!! ,.' ft;er' a/tout ::of the ,:site and lengthy

,discussion Mr. Breslin,:stated threemoni~?~~*~e~_<t()~e.,:~?~,i:a~le?~':o~;,si,~e~two.,'
,',monitors' were',to be'installed at the', Lew-Port' Central: School, (l,1nsideand.l
• ."' .' ...• '. ,"+ ~':,.""" .' ""'·-,~<J"'"~"I·' ~ }1,';,~ ""; "'~'.:}-.r·,',·,," '.
, outside). ' Installation of' the, remaining ;'t ' e; monitors< was. '.to>be;dec1ded by
': ..' '", .,.' ,,' ',',',-,-, " ""t '-~,' '~\I>:'i'· i:f,,.,,,.t""~l 1"
;,;' the' 'Town' cif Lewiston~.' ;,,,~.,,;,,,,: .~~, '..- r'~ -;0 oJ' I JNfil ' ~ .".~•.;"Hff~P, ·">"'~-;::~~"itfr.,~,':, t' ";;';:'~ 'f .. ' <J {t"
", " .. ,';.., " •. " .... ,:'T" i>"""tJ~W""""",,,_,.. ..., "I '{ •• 'i,.,' '\'~ "",',','"' ',r~' ."+'·l ". ~·.,1*~~.,.,,>~,\hl """:'
{'-,' '.\:" i"" '".'. ,'.,,>,' """'.-:;,;' .• ' ;', ~ ,'"~-!<t >'.~'.:' 4'''-;', ~1,t~~,'i,".'~:~j>'1~W:,~, :!'~ ~,',,_ J~,'

Mr.' Breslin requestedthl'lt all the monitors' installed 'and. serviced by NLO s:l;ie

,:,/~~ttmel."'::<:,~;,,:;}:r,"'" ,( ~Lrl~~rJ\~~r;1~~)'~;;'4~~i~ ';\:~k', 'V:':~:'~
i '" 'DOE-ORO Roy Anderson': has ' been ove " (1,1':' ; ,.'" .,...., 'd,', ",:::'::' ;,

j ••,'

"

•.:.~~,: 4 /';

ISTRUCTfONS: . 'j -' ~,,;~.;;:. ,'1

',Comple1'e this form in sufficient detal~ to make Division Oifect~t"~crnd'Mcmoger generally' aware

,ForWa~o two copies to DivisIon Director, whQ In turn will send ~~ '-~'opy to the Manager.:
,'. ~:, .

lO-GEH-2QOl (REV. 211/15)
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..ompl",. thla .form In sufficient detail ,to mQk~ Division Director and ,Manager generally Qware
:~Qrct two copies to DIvision Director, who In turn will send one c'op)' to .the Manager.'
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National lead Company of Ohi~
ATTN:, Mr:;:S. F; AUdia'

Manager'
P. O.~()X,39158
Ci ncinnati·" Ohio, 45239

.1"

. "

ASSISTANCE TO'THE EML RADON MONITORING PROGRAM - NIAGARA FALLS SITE

2By TWXdatrid JU1Y26;1978·,cop?e~clo·secJ;>w::~.,Mott; Director•.
Division of·EnvironmentalCoritro1,Jechmllogy ,Headquarters, asked
the' Enviro'nmental' Measuremel1ts~a~oratoryto 'estabI ish a radon

,,'monitor1ng prograll) for the Nia'gar,~:{al1siSite. , WeOnderstand'
, ' ttlat' this survey. prograniisito'inc1ude ,the DOE site proper as

,well as/"other offsite locations "if;"'';:',,: '
, ' '. . ::,",!.~.:'~;:~J\~"/ ~': ';', ". ;' ..... ' ,:_ .'~;';.)::;',':' :"'..:::';,:,.}'_~.:' '::<-_:~''::-' _'. . .' .__ .- .

. Please instruct yoursite"personl!el',1;o 'provide'assistance to EML
in their monitoring efforts. This lwould :i I1c]udeservi ciog of the

, radon monitoringequipmentiif EML finds:tha:t'sucli an arrangement
would be to' their advantage • ." '.', . .... " - ."

'.' "-" .. ",: ,;': . .
The monitoring program being undertaken by EMLis in no way intendecl
to supplant our current monitoring efforts. They are to proceed as
originally, planned., ' ,

Sincerely,

OUO:DBW

Enclosure:
As stated

.tI4~~
H. Doran Fletcher, Oirector

'Uranium Enrichment ,Operations Division
."'-.

cc: W. E. Mott, ECT-GTN, MS E-201
C. A. Keller. AMO
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TOZEN!J H HARLEY DIR·ENVIRQNM'ENTAl... r·1EASURENENTS· LAB
,

,.. lfUDSciH :.S! NEW' YORK. ~E\{"YOFH<>:",'_",

,j ~",
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RHEGORO/F F.HAYIilOOD OAl< RIDGENATlciN'AL LAB OAK RIDGE TN
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BT

AE

..'.', UNCL.C;sSUBJECT: . RADON OR HiG'~T':;fbRr1ERLY UT IL IZED SITES.
l"" ~.~~. ,,"'-,>~~.~';;--'~., " -", "". " 'r,

. ~ CDNFIRNI NG THE TELEPHONE<'CONVER5ATION.OF·JULY 18TH BETWEEN·
,:~.' . , ~ ". '''''':":),:;~:__'';;-' ..,, . '.5.':::

. __ f.o:.. '.... ' ," .' .."!' ," ,,; ,... . ...•. . . ,." . ';'" ';'..,',.... , r

RAMSEY Atll) ElRESLI N, HE REQUEST .THAT' H1L PROCEED TO SECURE . SIXT Y

. 'TO ONE~HUm)RED ADDiTIO~~~;':(i'~iT~;~r~frt;TS(TbAL~mISIGNIFki\.NT·
.,' • -, ;' "'.c, _ ,. : ~l . '.; ,"'(. _, ,':, ..,._.' :-- ' . . . :' .. J "'-" ~ , , •

EXPANSIO r~ OF THE RADorrTl0N Hoii'! ~.iG;·EFFdRT AT fORt1ERL YUT ILIZED· .
, , . : -~ ...;j... " • :,~ , " ::'t";'

.. SlTES~SPECIF!CALLY,:t'IE R~QtiEST/EM1.·GIVE HIGH PRIORITY TO THE
.' . '-. . .-,-" - .".

ESTA3LISH!1ENT OF A RADON f10NITOR!NG SURVEY OF THEFOp.r~ERLAKE
, - ." . . . . "., .

. OIJTARIO.:.ORDINANCE I.IORKS(~Ob\hAT. LEW.ISTON, ~JEl1 YORK, nJCLUDItJG

OFFSI1E PROPERTIES.THIS~;i:l/HTOfn?IGPROGRArlSHOULD DEPLOY ANY
.; .:.

AVAILI\BLE U1STRUnEIlTS AIm,' IF ~ECESSARYj SHOULD EMPLOY H1STRUM.tJTS

<',...

.. .

. .:
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PULLED, ~kor,j OTHE~SITES·;:~~';·HD/~j;.;dT;·;otSrlOTINTERrERE':~ilT)I, ", '2l/~:(lt~.

, H!PORTA~!T' LOI1G~Ttp.r'l';AJ~tl;~b~i;§~iN~~,ic'r iv IT'u:S AT:' THO~E;siTES.
-<'., "..; , ,> :' . , )e'" '-""'" "., ',,;.

".'::P:;:I':;ET:~:A::~::':~: ':':;:J~R~~: ~J~:~::::A:;: ':~:G ~A::T:~::CE
" . '\' ...;. :.' ',' ',,' .

" ••. (J.'lNTRA eTOH,' NATIONAL LEA~, AT,THE1:00\>l'TO SERVICE THE RADON'
, .,' ," , . ,.'.... :;:'-~ ". . .' . '

"f , _, .•"':

"PROVIDED EY THE:SliRVElnANC:~'9TAFF,TO "YbUR MONITORHIG EFFORTS.
" .', ,", ~-" '.:':':-' ", " '"...", -':;'·;""'·':'~"":;'·';::::(~:";1.··,:,:;,:"1~;::,:;>::t>-,.:'--?· '_ ' .' '.'. .... .. . ,.
PARA.I N, ARRA NG lNG, fOP,'OFFSl!E' RADON 'MONITOR lNG, WE HAVE MADE

. "'. :{ :,::. '",' . . "'<.".,,<,;,:.:~::,,:::,:::,.~,:,.;:.,,~.,:,;,:"!,:,~~:~::7','~<,;'~:',';):~::::':'~,:".,~:,;:';i~,>,> ... <,".' " .; " .' .. ' ;":,;'",,, ;',,"
PRELHllNARY, CONTACTWItH:DR~:t-1ARVliLRESNICOFFWHOHAS INDICATED A

• ~. . , ' . , .,"' "., ..." .• ". \, ,.' , • L"c..,,· -.. , ,;/ . ,

, ',;. <', ",:-:,.,;,.' ~t>,: ·;>·:('~>'l.. :. ".: '",

WILLINGIIESS TO ASSIST IN 'THE<DEPLOyr'lENT"OF RADON MONITORS. PLEASE
,.: '.,.;' . ~::: .~';;:,;,'-, :",,';;~.::,,(~'~·:.'.,~,,:)···,,~--;!:':h"'f<:~':': ," . ; , ' , . .,".'

NOTIFY US WHEN YOU AREREAt5YtO')DE:PCOYi,MO;nTORSOFFSITE s6,tHAT~JE

MAYM iK€ THE tJ ECE~SAk~A~i~J~ i%blti::i';,ii'tHDR."RES ~lICOF;. ' IN
,., .. ':,.. .;.::.:;:. \_''-~ ~! ". . . ',: • ,..', .:>, .. :;',~:::, ""'1' ,...-;~'::~.,~~'} '::',~~~~:;:':~,.,>';"~, ' " . '. '.,,-, .. ' ','. .
, OJ NNECTIO N"JilTHTHECONONSE!URGi'PENNSYLVAN IA·,REr1ED IAL ACUON PROG RAt-!"

.- ". ),,> ~:~ ~~;.;:;'~:~~"\<'.;..:., J .""" ":,' .. '
'vlE:WbDLD 1.1 KEFOREm:', ,TO' C:OrIS'lOER'THE'ESTABUSHMENT OF' A ~ PROGRlifol,," .'. ,<., '.', ... -- ,;. . ( .

, ,', • ,.: "j" ,<'i.' .,. '.~"" "__ ';"
TO IlETERnINETHE EFFECTIVENESS,OF,ENHANCEDVENTILATION HI BUILDInGS. . . .'... . . .

. ',' '. ,

AT THE c.MJONSaURG INDUS~H,i(\l.'~:~;~{:,AZ:,AMEANS OF CONTROLLHIG RADON

EXPOSURE. SPECIFICALLY, ~!F.,·WANI rqExPLORF. THE EFFECTIVDIESS Of

ENHANCED VOITILATION EQUIPt'1ENT INSTALLE:.DItI'THE BUILDINGS AT
" ,,'

CA'lOl)S3URG f':S PROPOSED BYfORD,'BACOtJ MID DAVIS UTAH H1C (f:iDU) f,/Jr; \

W1ULD LIKE TO HAVE EtiL ESTABLISH A PROGRAt1 OF RESEARCH TO i10~IIT(\R

•... ".'
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"PAGE' 3::.';'~HEGGTt,15491 U.NCLAS,,,,·,,,,':'~J,"\>:.:'~ ...:::ki,i~.,,, .'~" .., ~-'

:'.; ";, ';:;:~:':"";- , ' ,:,'", ,'- '. . ""',"-~ .: ".j- !I,~~;::~,::'-.,:".'~,~'~:,:'",,:',,~;" ' ~ . ,_. ~. '>,

THE·EFJ;ECTS·· OF' 1;HE; E)IHA N~)i:R?Vf:}lT.I~M I,9tl f ~H IS SHOULD --:'~li§~U~E

EXPE~ii;iE"iTS TO'·;ET~R~lli.)~;';h~~Rh~~·ti;~~T6p~P.AT IIlG CYC LES ;'OH ;IIE"
,,:~:,';. ' '.' ;'.; , ,'" ~ .. ,." ·:':',t,~'~,~'<'I;;:?~,~,::':.· ,:';,'" " " ' . ,", , .

E QUIPf.lENT SO AS ..TO' CONTROL;.THE:'RAD IOLOG IC AL EXPOSURE. OFPZRS 0 (·:rIEl., .
- , '~'; i " . . ;"

• ' ,. " . . I . ..' '... ,:.- .... .'~, .'

BUTr1 INHlIZ1 NG· THE ENERGY'!lEQUlflEMF;NTS OF VENT ILATlOti fAns' AND .

• ~ SJPPLEtll:;flTAL HE.I\HNG AND/OR' CriOLIWi~QUIP~IENT REQUIRED. Fan SUCH

:[ NHA'~!~~!) v E~t lLATlor; .\';E~~1~E~?J;-6~~lip.;bi'DIiJFORMAIIeN ON!~E FB DU
'~.:'<":':: ' . . ',: ,':'.' ~'-:;':,~";~r "'~~>";"'.':'{'>.~ <. ,'.>,·r',. .' . f' ~,.

OB SERVAT'IO liS ,CONCER1lINGTHE,'uTfLI"tY'oF'ENl-lANCED VE1~TILAT lor) TO
· '.' " '.':.<'::~.. ",' '''''.:' . ,/ ~':';' ,:~'·:':':·;';,,~~'·.!-·,:,f;:·.:~'~,(;":':'-:',·,~;~;.::,,'~.;'.. : '. ,' .. , .' ':'., ,,'" ,

NR. 'BRESLIn TO. ASSIST" IN~ES·TJ\B1ISHING,THlS PROGP',t'tri. PP,RA.l'JE !>.'OULD
.: .. ' <,.<':;L;~:." "'::, '::,'.'; :\:":<>:,.: ' ';: '·~~~':;~;,:,:,~~,~j~":'::~\'~·~::t'?::~'t':;'":::':~:i~:",:;':~ ';, .... :.' ,'~ , " ""'-'::,'L:' ;", '. " '. "

LIKE, TO 11 EET .. nTr!YQU;ATaYbUll,'fllFl!,.tf§,!,CONVE II IE /!CE TO,,'r.,RR f.tIGE A
. .' _ >. ,::;<~,,' ..;" .. ,; . ":'\",," :.';:~'../f.:t::,,</,J',-:;::,>,<:'~:·. ;;. ';~::".' , '" '. ,', ;.", ~:.:, .';," .
· moR nIt-JATED pnOG RANI NVpLVI N'3;:~lJ:,.·FBl)UA!1DPR rlL. ANT Ig IF:ATI un '

, .• '; '. . 'L ',"'" • ,,;,<'.: -",:,: ,: "~<~':'/:'.'::~~:~'?;" .:~,:,,'~,':'~'<~'< ,',',. . . ' .,:.
.. ,'!' THATADDlTIONAL TRAVEL, TO'CANONSBURG.'AtlQ L£liIISTON ',.;rLL BE, RF:QU IHEJ

.' :': . ;' .:: :'.,~~:',~i·;· <,; ~c., ,:' ""'" "}':' 0" ~"" :',' ,: ,:':~ ~::~;:':'\;~' "~'~~~:~',j:(:":,,:>,<::,,.',(:,::J::,',':::-'/- ;',': ,,' ';,: " " ',' ~:'>:
OF Et1L~ ~;ADDITIO NAL: DOE'. p~RSOnNEl: TRAVEL!, FUNDS. CAN BE 11ADE

· AVAlLASL'E FROd EbI DIvIiI6~)~'f~"'§ou'~'\;}i~~'nAKEA SPEC IFIGREQUEST FOP,

.' EACHT~A \;EL AUTHORIZATI~r~/~,~~()~is"""'Y~U"HAVEA NY QUESTIONS ORRE0U IRE'

AD'DITH~;JAL CLAP.IFICATIONS,P~E~;E>'~6"N;iGT· DR. t10TT ,DIREC;OR, ECT.

''-'
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A SUBS/CIARY Or N L tNOUSTR.\ES, INC.
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PHONE: AREA CODE: 513·738·1151

P. O. BOX 39158 CINCINNATI, OHIO 45239
imllil'lir~'il'~.:i;1i~.m;!Ill!illf.lili8f]mi;1ii::l81m'E!~,§,".m.'iliffigj:1ilia!l;"W'.,,~~1f';t;~~...'~R'fIH_ "illmlli.1:lliJ~,;mg'~~:W<iill1f."~~'1%"'-=m""!1!¥E!"'%':~!lE~

July15. 191'

Mr. H. D. Fl.tcher, Director
U..ulQRl ElU'lchmeat Cpe••UOIl. DtYl.t..
Oak SUII,_ Ope..atl..
Depal"tm.eAt of b.rlY
P. O. Boa EOak lU.... T.u..... naso

D.... 1.&. n.teh.rl

Aven,e ,CIMer

5/ZS/18 6/1/18 6115/18
SampleI' to to to

sampler 1.oeatlOll Number 6/1/78 6/11/78 6/19/78

Caaapbell St. NOl'th ead 1 0.61
N St. North of K.65 a 0.11 0.07
McAl'th\U' St. Eat' of K·65 :9 0.41 0.38
o St. South of 1(·65 4 0.31 O. IS
Viae St. .. C••d. Gal'4e.. R.d 5 o.ao 0.54
R. St. Sollth of Boll... Pleat 6 0.51 o.n 0.37
R St. Soath of 1..)0 1 0.16
1.~ R.d. We.t of 1.·30 tI 0.19 1.92

Note.:

1. BlaAit .pace. lUkete lnit1al .read.., wa. 100000el' than blulk read1rl& or tile
.amma cry.tal wa. ll1,hn tilaa~ radon sample cl'y.tll.

2. Tile•• sample. were read ..1q .. oW pl'oceclue aU ...,. .. willraUOIl.
Tile am.OUtlt of Bad. lacUcated 1. "I', low.

A PRIME CONTRACTOR FOR THE U. S. ATOMiC ENERGY COMMISSION



Mr. }flO D. J14ate••
URal.. J>ulcluuat Op....u.a DlYlIlOl\
bltoa C........tl.... Nlap... Fall.

Jtd., at. 1''''
n au••• r.e......., ...., (1) the vel" low ".ale 01. au_ bl to nmpl......
....., 4U1lcnl1t '0 tletumble ace....'.l'. (I. the all&1,... t. ........ , alOl'.
!fLO ........ wi'" it ud. MCkpOUDll data 1. vel" IlIaUd aM (1) mIMI'
., .ample. Ir. a..8 YeIrf fur. '1'Jaeral......e Ie.lu.. coe11de..e 1 1 the
clata aocUIlc,1. relaU.el, low aa4 the data .1Ie.w -.....ct acclll'dlql,.

ee: H. I). n.t.b...
At. C. He.theft_· K. ll••
A. F. Pnaall



DATE: ORIGINATOR:

NATIONAL LEAD COMPANY OF OHIO

ERDA CONTACT REPORT

TALKED TO:

July 17, 1978
SUBJECT:

SUMMARY OF DISCUSSiON:

Doyle Wi11iams,ORO

NIAGARA FALLS RESIDUES

A. P. Pennak

AFP:\,;fk

cc:~ C.
C,. E.

1. Williams requested that a literature search be made of the feasibility
of scrubbing radon gas from air. The thought is ,to collect the radon
emanating from ~he L30, LSO and K65 residues by using plastic
sheet envelopes over the stored residues with very low negative
pressures, and scrubbing out the radon. Several problem5 were
discussed namely:

a. Residues belong to African ,'letals Company. DOE's right
to interfere or \~ork in buildings leased to African Metals
was ques~ionable and would have to be negotiated, as well
as who would bear costs.

b. Scrubbing, if feas ib1e would result in a radioactiva scrub
liquor which would require disposal, with accompanying
problems.

c. A mechanical scrubbing process would probably require
different type of personnel at Nia~ara Falls for operation
and maintenance than. those presently employed at the site.

If the literature search indicates feasibility NLO is requested to
estimate costs and determine best method of radon collection, scrubbing
and disposal. .

2. Dr •. !-10tt (DOE-J1Q) will probably want a progress report in l,ugust on
work done to date on the Niagara Falls alternatives project.

f/lW.s7P1
qe i1 the T tOlr- - t..;.:-.-'l'if ;-:.1br:i'bl"io"a'iick
Polson - J. li. Cavendish

~. c. ~r~lth - L. ~f. Devir

INSTRUCTIONS:

1. Complete. this form in sufficient detail to make Division Director and Manager generally aware of what transpired.
2. Forward two copies to Division Director, who In turn will send one copy to the Manager. .

NlO-GEN-2lfOl {REV. 2171751



INSTRUCTIONS:

1. Complete:'this 'form .'in sufficient det~iI·to make Division Director and Manager generally aware of what transpired.

2. Forward two copies -to Division Director, who in turn, will send bne ~opy 'to the Manager.

NLO-GEN-2ttOl (REV ~ 217/15)

.•_1,.



INSTRUCTIONS:

1. Comp,lete this form in sufficient detail to make Dtvision Director and Manoger generally aware of what transpired.
2. Forward two copies<' to Division Director, who in turn will send one copy to the Manager.

-NlO-GEN-24-01 {REV. Z/7175}
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Department of Energy
Oak Ridge Operations
P.O. Box E
Oak Ridge, Tennessee 37830

OCT 17 1977

National Lead Company of Ohio
. ATTN: Mr. S. F. Audia

Manager
Post Office Box 39158
Cincinnati, Ohio 45239

Gentlemen:

Subject: RADON SAMPLING AT THE NIAGARA FALLS SITE

Reference your October 6, 1977 letter, same subject as above, trans
mitting recently evaluated radon data.

Due to the level of radon measured near theR-lO area, it appears
advisable to better define the long-term ambient levels of radon
for comparison with concentrationguides. It is our understanding
that the Environmental. Measurenients"Laboratory (EML) will probably
prefer that NLO build its own sampler using EML plans, rather tha~

continuing to borrow EML samplers.. /

\: '~>
Please plan to gather these additional radon samples at the Niagara"
Falls site. .Should the expense or effort required prove more extensive
than now thought, please let us know 80 we can modify our request.

Sincerely, .

OSE:HWH

ce: D. E. Large
W. H. Travis

,/ II) . ·~~....£-/f
7t:.~ :P:.;f:'t.-"'"

H. Doran letcher, Director
Uranium Enrichment Operations Division
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, R,eference: Letter.l\udia to Fletcher, }lst:i.(>o 'S~rilpliog;Ai The
"N'iag~tra'FailsSite;'datedbctober6,'191:7~:' . "", ".,

";" ' .} -" ,,' :;-,~.: '. -, ,-;'-:'~~':~-}fL ,:":,..,,,'k
.',.,', ":' J'-' --'-, ' , ...• _ - , '"

,'~ ~~:.

,Wayne requeBtedad~iti~nal radon sampling aUhe LOOW ~ite
'.bec~u8c of the ;h~gb;'«9nc.;lntrationBreported in the l:'efe.rence
, letter. H:: did not')'.~cifY'a schedule but th9ught sampling ,

Wight have tobe'daiiednte.rxnfttently overlii~ne'-year,.R€riod to
.obtllin adequate fnto~riiation. ' , -
-, ".,-~-:--:.:(~,:,-<- ''''f_;-~~~~',::~~:l-,u'~.\"t,',:·-,::~:" ',",' ,', ,',..,' ",",: "

A formal :o'equestf()r;tb~sampling will be made-in a lettul' from .;'t''''_
H/ 'I). :Fld~h'}rtOS.':F.-Audia. IH&R \11m proc-e€d to rna!,,; ~rrangf,m:.~iit~

,:,-,_,__,~,,>_ '.', "-:_,""_"::>,,,5r<"_,,;;,':,";,'<-'-'. "- '," '.- ,', ',', ',"," '.-',,:'_.""":"?'.:"-'

'Withthlll\ N'e'w YorIL€nvii~enteJ Mc:asurements Laborator\' for the,
~ ra'40n s~nxpling. ':C>,' ,c; , ' , ~, "

".,' '::-'-:- '"'' -~""" i;-;/~-~- ~;':r':_~'(;-O:'~

f '

INSTRUCTIONS,

1. Complete this form in sufficient detail to make Division Director and Manager generally aware of what transpired.

2. Forward two copies to Division Director, who in turn will send one copy to the Manager.

NLO-GEN-2tJ.Ol (REV. 217/15)
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FIGUlU;~ 1. Air Sampling Locations
at Niagara Falls Site
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J9t( 0004160
fJ'vYFROM C_r_a_i_g_S_t_e_g_e_r _

-~/D. M. Robie, Betsy Dupree'CERF Fi;se)ATE F_e_b_r_u_a_rY__17_,_1_9_8_1 _ COPIES TO

;UBJECT __L_I_N_DE_D_A_T_A_MA_I_N_TA_I_N_E_D_A_T_O_RA_U_-_C_E_R_TY_R_O_N_E_R_O_AD _

In response to the growing interest of the role that the Linde Air Products
Tonawanda, New York facility, played in the production of uranium in the
period from 1942 through approximately 1948, I am enclosing a descriptive
inventory of all the Linde data we have in our possession beginning with
historical accounts and ending with actual personnel information. Some
of the following entries were shown to the Union Carbide group
(Drs. Tom Lincoln and Seaton Garrett) you brought in on February 5
while others were documented in my audit this week. In addition
to the fJowchart I prepared based on the New York Operations Office
(NYOO) Medical Division report entitled "Health Hazards in NYOO
Facilities Producing and Processing ·Uranium (A Status Report -

-April J, 1949)" and the sections on Linde which were abstracted
and sent to DOE, we have in our files:

1. "A Background Report for the Formerly Utilized
Manhattan Engineer District/Atomic Energy Commission
Si tes Program" DOE/EV-0097 (September 1980).
A copy of the section on New York State disbanded
sites including the Buffalo, New York are~ Union
Carbide subsidiaries,Linde and Electrometallurgical
Companies, and the Carbide durnpsites, Lake Ontario
Ordnance Works, the Haist property, and the Seaway
Industrial Park (all of the preq(eding also located
in the Buffalo area) was given fo Dr. Lincoln.

2. Dr. Lincoln also made note of DOE Report EV-0005/5
entitled "Formerly Utilized MED/AEC Sites Remedial
Action Program (Radiological Survey of the Former
Linde Uranium Refinery, Tonawanda, New York) May 1978
Final Report." Both 111 and 112 are public documents
available from the National Technical Information
Service (NTIS) in Springfield, Virginia.

3. A chronological sequence of MED site visits of the
Linde plant has been compiled ranging from April
1944 through January 1945. This series of work reports
was organized by the MED in an attempt to document and
correct industrial health hazards both for uranium
and other agents in the ~orkplace. The sections of
these reports dealing with Linde are quite specific
in their criticisms of plant conditions and dovetail
nicely with other hygiene accounts. ~

4. For our historical file, I am in the process of acquiring
ten Linde construction, process, and operation reports
declassified in 1957. These will be added to our file
of declassifieq historica~ and process articles which
have been arranged by the various facili6es in our

____~s=-=t ud,Jy'-'.~ _
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LINDE DATA HAINTAINED AT ORAU-CER
TYRONE ROAD

February 17, 1981

5. Incidental to the·growing interest in the Linde plant;
I am building a file of newspaper articles about Linde
and the various waste disposal sites appearing currently
in the two Buffalo newspapers.

6. The Tyrone Road document inventory includes Linde
records of personnel located at its Ceramics plant
(a facility involved in U

3
0

8
and nickel production

from 1942-1945 and U0
2

production for one year).

Running from April 1944 through September 1946, these
original plant documents include monthly hires and
terminations, name, Social Security number (SSN),
age, sex, race~ and an encrypted occupational hazard
for which we have located the code. The hazard
category, based on "hat is called the "Beilstein
Code Numbers, n is comprised of approximately ninety
uranium and chemical compounds judged to be potential
hazards in the HED facilities. All the original }ffiD
health records in our possession seem to have this
code included in the individual "orker's history.

7. We also have the originals of the Linde Ceramics
Plant lab exams, (name, SSN, physical data, blood,
urinalysis, and in some cases, Wassermann and x-ray
results) covering the complete alphabet and what seems
to be a period from 1942 through 1946.

8. Apparently in response to the risk encountered by Linde
workers, the tffiD generated a statistical study of a
selected group of employees sometime in the 1940's.
We have in our records inventory the tabulation of the
hemograms and urinalyses and some of the notes and
correspondence relating to the production of the study.
As is the case "ith.any of the personnel data in our
possession, the accuracy and/or completeness of these
records is yet to be determined.

9. Resulting from the early efforts of the HED to com
puterize the health records of wartime workers, we
have a two-volume computer printout of the MED
employees \ohich we have called the "Rochester Files"
Listings 1-6. Included in this study are undetermined
fractions of }ffiD's Hetal Hydrides, Ames Labs, Linde
and Electrometallurgical Companies, University of
California Radiation Lab (at Berkeley), Harsha",·



Dr. Lushbaugh LINDE DATA MAINTAINED AT OPAU-CER
TYRONE ROAD

February 17, 1981

Westinghouse, Mallinckrodt, Kellex, Metallurigcal Labs,
Columbia Princeton, Vitro Allis Chalmers, the DuPont
plants in New Jersey, and the Middlesex facilities.
I have put the MED correspondence about its statistical
study together with the multitude of changes in keypunch
formats and layouts with the intention of clarifying
the Rochester Files in general and the Linde section in
particular (comprising approximately 16,000 lines). As
noted in #8, the validity of the records is under question
not only because of their organization as an early oc
cupational study in the rush of the war years~ but also
due to the fact that computer science was in an early
stage of development in the 1940's. An early Mancuso
do~ument discounts the use of data collected by the
MED, finding its reliability "seriously questionable"
when cross-referenced to the Union Carbide medical and
payroll files. However, Betsy Dupree and I have made
informal checks of the Linde and Mallinckrodt entries

. using the proper format information and have found it
consistent with the data on the original lab examS.
Despite the frequent alterations in keyp~nch formats,
it is unlikely that the entirety of the MED statistical
study is invalid.

If you have any questions about these documents, I will be happy to retrieve
them for you. I will also update you on any additions to this or any of the
other files that I am building.

CS :jm

j.
~

1

:i
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LINDL AIR PRODUCTS

Linde Air Products and another Buffalo based division of Union

Carbide, the Electro Metallurgical Company, formed an integral part

of the uranium production cycle through the 1940's. Through contracts

lolith the ~!anhattan Engineer District (~iED) and later ~d_th the AEC

from 1942 through 1945, Linde was engaged in: converting domestic and

Belgian Congo pitchblendes to U
3

0
S

; U
3

0
S

to U0
2

; U0
2

to UF
4

; and some~

experimental work with converting enriched UF
6

to V0
3

.

After its U
3

0
S

plant was placed in standby in the Spring of 1944,

the majority of the work done at Linde was in the green salt process

(UF
4
), an area in which only Linde, the Mallinckrodt Chemical \.Jorks

(St. Louis, Missouri), and later the Harshaw Chemical Company,

(Cleveland, Ohio) concentrated.

The process at Linde 's UF4 "Ceramics Plant" began \<i th U0
2

ship

ments from Ma1linckrodt. After manual loading in magnesium trays, the

trays were placed in the reaction furnaces for hydrofluorination. The trays

were then removed and the contents emptied into a hopper. After being

pulverized, the Uf
4

was discharged into drums for shipment to Electro

Metallurgical for conversion into uranium billets.

MED work reports for 1944 conducted by medical personnel visiting the

early Sites, found ~ersistent hygiene and housekeeping problems at Linde.

An April 1949 New York Operations study indentified the problem among

the sixty-five men in the process area as originating in the "manual

operations involving the powdered uranium compounds.1! Hhile Linde's

t1 moderately severe uranium dust exposure I! was concentrated in the



(

-2-

fifteen operations receiving'thirty-three times the preferred level of

3
seventy alpha d~n/n) , plans for placing the facility on standby obViated

all but minor changes in the production areas. Operations at Linde

terminated late in 1949.
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SI!M:'l~RY OF RECORDS KNOWN TO BE AVMLABLE ron "NIAGARA FROt;n ER" STTES

;])IlCIl C01lto HE l'SP'lIL IN PHASE 1-3 OF O,\TA COLLeCTION

YEAR

Apr il, 1%'1

--------_.,-_.__ .- ._ ..._--_._-------_._---_.-----,,-----

SITE 43---------
Beth lehem
Steel

1'1 "clro lX
Hetol1urglcnj
Compnny

"4

I.E

"5

I.E

46

u:

1,7 1,8

1'1\

"9

FH
DS
U

OE

50 51

DS

52

os
53

s

5" 55 58

Harshaw
Chemical
Company

LOOI~/

LOSA

OS
LE
R
PE

FB, R
DS,PE
LE
1I

FB. R
OS,PC
U
LE

FB, PE
R

I.E

FB,R
OS, PE
U,SS
LE

FB,LE
DS,R
OE,U
PE

FE

FB, R
DS,PE
LE
U

RS
R
FB

FB,R
DS,PF.
SR.OE
I.E

U
DE
f1\

OS

FB,lI
DS,DE
DE
R

BR,FR
R
DE
U

FB
OE
U
R

OS,SS
PE
U

FB

FB,DE
OE
11

BR
R
FB

FB

FE

FB

SR 1I

Linde
AIr
Products

Simonds
Saw and
Steel
Corr;pany

X
PE
I.E
R

Ri~
1'E
I.E
X

LF.;V R
R LE
PE PE
X X

Q,R
LE
X,PE
X

rm,R
t'W'PE
X

~EJ,LE

oE
LE
PC

(fiV
@5x
<Q1),L£
R,PE

OE
U
Fn
R

",(051,--.'
(li '

'Pi~
LE

DE
R
U

R
Q!)

DE

R

':~c,

DE
R
1J

@

DE
R

&;)
~0

DE

KI:'! :
BR
DE
US
FB.

Erell th R3don
Decnntam. Survey
Dust Studie.s
F11m Badge

Lf.
Or.
PC
R

Lnb r:xams
Occupational [xposllre StudieR
Physical [zams
Roster

'---

(\fOVfD'RS
J SR

S

U
X

Radon S.,,,,ples
Radiation Survey
Surface Smears

UrinalYses - U/F
Chest X-rays



IAGARA FRONTIER" SITES: LOCATION. PERIOD OF OPER.I\TlON. AND "POPULATION SIZE"

PERIOD OF OPERATION "POPULATION
SITE LOCATION ST/,RTED ENDED SIZE"----- -----

~"'t:hlehem Steel Lackawanna., :''1 1949 1951 ?

*:lectro Metallurgical :Uagara Falls, NY Nov. , 1942 June, 1953 175
Co,npany

iarshaw Chemical Company Cleveland, OH Sept.~ 1942 1960 780

.ake Ontario Ordnance Lc.....'iston, NY Jan. , 1944 1958+ ?
Works

*.inde Air Products Tonawanda, t-,-y; Nov. , 1942 June, 1953 1650-3750

:imonds Saw and Steel LockpOTt, NY 11ay) 1948 Dec. ,. 1956 200
Company

!
~.

Plant vas dismantled by this date

Placed on standby in 1958. DOE Ctlrrent]y h3S a storage lease agreement here ~hich

expires July 1, 1983.



SOURCE:

THE URANIUM PRODUCT! ON INDUS1 RY

Breslin, A. J. Occupational Exposu res to Uran lum 1\1 r Contamination in
Feed l'laterials Production Facilities, 1948-1956. In: Symposium on
Occupational Health Experience and Practices in the Uranium Industry
Held in New York City, Ocl. 15-17, 1958. IL\SL-58.

lIJ~~~

Ie' .,,-rc "0'

-- (~) 'l,..'f ~ 1': 9.f'''CAl,-''''t---_._--

(2)

0)

(4)

J.1nde Air Products t Tonawanda, NY
Harshaw Chemical Co., Cleveland, OH

Electro Metallurgical Co.,

Nia~ara Falls~ NY

Simonds Saw and Steel Co.,
Lockport. ~iY

Bethlehem Steel s Lackawanna, NY

(GI~C"'[" + ;':'-\51'£ STORAGE (6) Lake Ont:ario Ordnance Works
Le'.; i s t on ~ ~\ry

r.. hl." I

Pr, occu

()rt> (-ru...h.n~ and .... t1t,pJlI1lo!:

Rdinin;.:
Rl""'duction and rn ..I"tin~

RoXlinr,
Fuod fabr-ic ... ,iof\
s..:-,.i\P rN:"(,\("r~

T(,r ... 1

j(/ Pi 1~4:'1 j'I",fI I 'jOt l I :Jj) t~(:d IIG" 19S5 1956
- _.- -- -- -".- ,-- _ .._-

:C
1

_ :.!:, . ~(i ~',. !J 23 20· 24' 28'
.'tll 21 ~ .. 2(, i" :'-1,7-- ! .!:l :'12 It); 230- 238'

'loti !O!"- 1"22 I i-,- J 70- 2.12 310- lOS' 135
(~ \'1 -><J '" \ (J" lUI I~I· 223

10 K7' 1m 123- 271
17 Q- '\" :-0 ~>O 34 4:J

\-d -117 l~;; ~I/ '2 f,[lj; 7<15 7Rl 148 672

*Adjusted to
these years

compensate for ni~sing 50gments of data in



LINDE AI' ",./DUCTS" CERAMICS PLANT: URANIUM PROCESS INC OpgP , .NS

U0
2

Transfer to
weighing druma*

Manually load into,
magnesium tray"*

Transfer to
movable racks*

Load trays into
reaction furnace*

Hydrofluorination, u%,
~

Received in fiber
containers by
carload lots from
Mallinckrodt
Chemical Works

t
------ 32 P.L. ----- 2.5 P.L. -'---

0.6 - 0.9 P.L.

Remove travs
J I

from furnace
Replace tray" in,
movable racks

~2.9rt to __ -+

another location
Dump into
portable hopper

EleVAte mechAnically to ,
top of micro-pulverizer

Feed material ..
into blender

Tumble

32 P. L.

Discharge into
small steel drum' UF4 sent to ElectroMet

32 P.L.

32 P.L.

* These operations cause dispersal of dust.

t . 3
Multiples of preferred level a for uranium dust (70 d/m/m). Dust study done October 28 to November 2, 1948.



MANHATTAN ENGINEERING DISTRICT:

BLACK OXIDE

ORA,.'1'CE OXIDE

BROWN OXIDE

GREEN SALT

DERBY

INGOT }

BILLET

Al'rll: 1981

GLOSSARY OF TERMS

IMPURE URANIUM METAL

PURIFIED URANIUM METAL

- Thori Um - 231

- -p£l- - .:23 ~
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MEMORANDUM
_________________~O:::...:a::..:k..:....;:..;R=idgeASSociate~4I,;~

,4t{ 0004'763

FROM W_m_._L_._B_e_c_k__~_'_"_ _

DATE __A_p_r_i_I_2_,_1_9_8_1 COPIES TO __F_i_l_e_!E_R_F _

SUBJECT _D_I_C_K_D_U_'1:'_F_EY_!_:_A_F_O_RME__R_L_I_N_D_E_W_O_RKE__R _

Dick Duffey, Chemical Engineering Professor, University of Maryland, called
me to inquire about ORAU summer programs for University faculty and to
ask IIhow are things in Oak Ridge, etc.". During the conversation, I
mentioned my envolvement in the Epidemiology Program and this led to Dick
telling me that he had worked at Linde from 1940-44.at M~tal Hydrides
1942-43, and was "in and out" of Middlesex. He said he would be happy
to tell uS what he knows' about the early history of these sites and
to give us names of some of the key personnel who worked there. He
mentioned that he still has contact with some of these people such
as the Umanagertl of Linde.

Dick is also working as a consultant to Aerospace. He works primarily with
Andy'Wallo at Germantown, Maryland. Aerospace has a contract with DOE to
investigate the old NED, AEC, ERDA sites as part of the Formerly Utilized
Sites Remedial Action Plan (YUSRAP) Program. They wrote the document
"A Background Report for the Formerly Utilized Manhattan Engineering
District/Atomic Energy Commission Sites Program" (DOE!EV-0097, September 1980)
which we have found to be very useful.

I told Dick that Don Robie would probably want to call him back and get
some more specific information from hi~ and if he comes to Oak Ridge this
summer we would certainly want to have him visit the Epidemiology Group
and relate the history of his work experience in the New York MED sites
to our grou? Dick said he would be pleased to help us in any way that
he could. Dick's address and phone number is:

Dick Duffey
University of Maryland
Department of Chemical
College Park, Maryland
Phone: 301-454-2431

WLB:jm

To: Dr. Lush~augh

Don Robie
Craig Steger
Betsy Du;>ree
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Linde File FROM -"E:.:',:......:A~.:......:Dc;u=.J'p'-'r"'e"'e"":;__;_J:,,..'~·---------

\j
Ll1shbaugh,

On April 8, 1981, Roy Anderson visited CER in order to assist uS in our study
or the "Niagara FrontierTt sites. Anderson is very helpful and knowledgeable
about Linde. He was also able to give me some information concerning
Electrometallurgical Company, Simonds Saw and Steel Company, Lake Ontario
Ordnance Works/Lake Ontario Storage Area and the Haist Property. He said
that Berwyn Robinson, who currently lives in Oak Ridge, would also be
able to help us, Robinson started working at Linde after and stayed
longer than &lderson did.

Taking each site in turn, I will relate what Anderson told me. First
a comment about Linde and Electromet. Both of these sites were owned
by Carbon and Carbonium Company (CCC). The plant managers at both
sites reported to James A, Holiday of CCC. Both plants were shut
dow~ and dismantled concurrently.

LINDE

The mission of this site "as to produce UF
4

from the uranium ore it
received. The process is outlined in Figure 1. The entire process
was carried out in the Ceramics Plant. The types of feed material
"hich were processed are outlined in Table 1, A time line describing
the history of the operations is given in Table 2.

The Condition of the Work Environment at the Ceramics Plant

The management of Linde was concerned about the conditions of the working
environment at the Ceramics Plant. They worked with the University of
Rochester and later the A.E.C., giving priority to implementing the
i~provements that these two organizations suggested.

TI,e biggest problem existed in the Step 1 Process Area where the ore
which was received for processing was dumped into the system. The
hazard was due to the radium which was present in the are. For each
ton of pure uranium recovered from this plant, 260-280 mg of radium
were removed in the process. The ore was dry and coarsely ground
·so that it dusted easily. Initially, the African pitchblende which
came from the Perry Warehouse was shipped in burlap bags which created
a big dust problem, To cut down on this dust problem, it was decided
that each burlap bag would be sealed inside a paper bag at Perry Ware
house prior to being shipped to Linde. However, the paper bags had to
be saved and returned to Perry Warehouse for reuse. Therefore, they
had to be deflated and bundled up. During deflation the ore dust inside
the bags was pushed out and suspended in the air.
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The bags of ore we,re dumped over the "grizzly," a metal grate which
allowed the uranium to fall through but which a ;nan could stand on
while dumping the bags. A ventilation system was installed to suck
air down thrDugh the llgrizzly" to cut down on the dusting that occurred
during the dumping. However, dusting still occurred as well as
accidental spills. Both of these required sweeping.

The burlap bags had to be disposed of. To control the are dust that
remained in the bags after they were dumped and prevent dust from
escaping during their disposal, a series of mechanical devices were
installed. First a bag shaker was added to the disposal process to
shake out are dust left behind after dumping. Then a bag washer was
installed to wash any material remaining in the bag after it had been
shaken. Finally, a bag incinerator was installed to burn the bags after
they had been ~ashed. This entire process was completely installed
by October, 1944.

During the period of operations, dust collectors and vacuum cleaners
were also initiated into the system to control the dust problem. By
the end of its operation, Linde had pretty good control on its dirt
and ~t problem in this area.

The workers in this area were required to \Vear dust masks from the time
operations started up. They did not know they were working with uranium,
but they were told that the material was a health hazard, and they should
avoid breathing the dust. The earliest film badges issued by the
University of Rochester to monitor MED workers were for the workers
in the ore dumping area at the Ceramics Plant.

In Process Area Steps II, III, and. IV, the hazard to the workers was
not from dusting of radium-bearing ores but from the toxicity of the
uranium itself. The material being fed into Step II was 96-98% U

3
0

8
compared to the ore fed into Step I which was never more than 18%
U

3
0 8 . The process was pretty clean with the need for cleanliness

enhanced by the fact that Linde was held accountable for any uranium
lost during processing.

ELECTRO~ffiTALLURGICAL COMPANY

Electromet was in operation from 1943-1949. The plant was shut down and
dismantled by the end of June, 1953. Electromet coverted UF

4
to uranium

metal. Most of the UF came from Linde with the remainder coming from
Mallinckrodt Chemical ~orks, Harshaw Chemical Company, and DuPont Dye
Plant at Deepwater~ New Jersey
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SIHONDS SAW AND STEEL COHPANY

Simonds was under contract with the'New York Operations Office to roll
uranium and thorium metal billets into rods of 1 1/8" diameter which were
then shipped to Hanford or National Lead of Ohio (NLO) to be cut into
slugs which were used in operations at Hanford and Savannah River.
These operations began in 1948 or 1949 and continued routinely until
at least the end of 1952 when the rolling mill at NLO began operating.
Simonds may have continued to do rolling on a special order basis
until 1953 or 1954.

Simonds rolled the billets on a campaign basis. The billets to be rolled
were shipped to and stored at Lake Ontario Storage Area (LOSA) until a
large enough quantity was available to roll. Frank Epp and Jerry Hughs
ran LOSA. Simonds would shut down its routine operations and roll all
the billets which LOSA sent. \men rolling was complete, the finished
rods were sent back to LOSA. Simonds cleaned up and,decontaminated the
equipment used to roll the billets and resumed normal operations until
LOSA had collected a shipment of billets large enough to be rolled.
Simonds rolled billets a couple of days a ~onth.

LAKE ONTARIO ORDNANCE WORKS (LOOH)

Lom, was a shut-down Army lliT Plant covering 1500 acres. ~!ED took
over the Baker-Smith area of the reserve in December, 1943 or
January, 1944. This area contained large sheet metal warehouses.

Tailings from L-30 processing at Linde were placed in a total of 8300
drums. Ninety-three to 95% of these drums were wooden distillery barrels
held together with steel bands and the remainder were steel drums. All
of these drums were stacked 2-3 high to completely fill the warehouses
on the Baker-Smith area of LOOW. These tailings contained 99% of the
radium and less than 1% of the uranium content of the are. The cobalt
and nickel content of the are was not present in these tailings. The
material was wet when placed in the drums. This moisture eventually
rusted out the steel rings so that the drums literally fell apart. When
this occurred, the tailings were moved to the large tank on the Water
Storage Area of the site (same tank mentioned in the next paragraph).

In the meantime, drums could not be made fast enough to keep up with the
production of the L-30 tailings. Permission \,as obtained to dump this
residue into a large tank (190' x 200' x 24' deep) on the Water Storage
Area of LOOh'. All of the L-30 tailings filled half of this tank., This
material is still here.
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The small amount of tailings from the processing of L-50 was stored in
2-3 round accelerator tanks on the Water Storage Area.

There was a good bit of residue from the R-10 processing. This was
taken by the truck-load and dumped on the ground in a field north
east of the \Vater Storage Area. This area was covered with 1;' -2
feet of dirt, then straw, and finally grass seeded to prevent
erosion. This material is still there. '

rL4.rST PROPERTY

This was a 15-18 acre tract of land where MED
from the processing of Colorado concentrates.
permanently assigned to work here.

EAD :jm

and AEC dumped residue
Tbere were no personnel



LINDE: DESCRIPTION OF PR SS AT TilE CERAMICS PLANT

1 2 3 4 5

Low Grade -... Impure U30a Ether ~ Uranyl Nitrate Denitrat~ Reduced with ~ U0
2Uranium Ore

Assay 96-98% U
3
0

8
Extraction Hexahydrate Heat U0

3
Cracked Ammonia

Assay ~ 18% U
3

0
8

6 7

ilnhydrous ~ UF Ground Hg -.. U netal4 DerbiesflF Thermite
Reaction

AREA PROCESS STEP STARTS AT ENDS AT

I 1 2
II 2 5
III ) 6
IV 6 8

Vacuum
Recast a>
Furnace

8

U Metal Ingots

The U metal ingots were shipped to Electrometallurgical Co.

The residue from the processing which contained over 99% of the radium in the ore was shipped to LOOl'.2.

.._-<...."'---- ."'---~.'.""""""----.'"'~'~~)"
Notes:

1.

3. Routinely .25 - .75% of the uranium in the are was lost in the residue. Losses were never more than 1%.

4. The processinp, at Mallinckrodt Chemical Works and Linde were very similar. Exposures to the workers were
very similar unless MCW was working with Q-ll AfriC$n pitchblende which had a much higher uraniunl content
than any feed material processed at Linde.

5. There was competition between MQ{ and Linde concerning which plant could process the most material, produce
a product with the highest assay, and have the smallest loss of uranium during processing.
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LINDE: TYPES OF FEED HATERIAL USEO IN THE OPERATION OF THE CEMHICS PLANT

TYPE OF
HATERIAL

Colorado concentrates

African pitchblende

African pitchblende

Colorado concentrates

African pitchblende

Torbernite

Torbernite

Residues and scrap

TIME PERIOD ASSAY O~ QUANTITY
CODE PROCESSED U308 PROCESSED (TONS)

L-19 06/--/43 11/-- / 43 12 - 14 % +

1,-30 11/--/43 09/--/44 8.2 %

1,-50 10/-- /44 11/--/44 4 - 6 % Several thousand

L-19 .11/--/44 01/--/46 16 - 18 % +

R-I0 02/--/46 06/--/46 2 - 3 %

Q-20 "'8.2 % 1500

Q-20 . 06/10/46 06/13/46 1l,.4 tons 84.42

06/--/43 06/--/46 - - - - -

HmdmulII quantity of ore proG(J(joed til nny week wmJ 1.5 millIon pounda of [{-10

*Assay of uranium· Assay of U308 x .842

+Colorado concentrates were processed during about 50% of the time of operat:lon of the Ceramics Plant



LINDE:

DATE

1942

04/27/43

06/05/43

11/23/43

11/26/43

07/04/44

09/30/44

10/10/44

11/04/44

11/22/44

v-.11/---/44

01/21146

02/--/46

06/20/46

06/20/46

12/--/46

11/01/47

11/05-10/47

12/--/48

06/--/49

12/14/50

01/01/53

06/30/53

10/15/53

TABLE 2

TIllli LINE OF OPE~\TIONS AT THE CERN1ICS PLANT

EVENT

Ceramics Plant was desi~ned

Step II began operations

Step III, ore digestion, began operations with Color~~o

concentrate

First box car of L-30 arrived from Perry Warehouse

First of the L-30 was processed

Washing of burlap bags in which the are was received began

Last truck-load of residue from the processing of L-30 was
dumped at LOOH

First truck-load of residue from the processing of L-50
was dumped at LOOH

Burning of burlap bags in which the are was received began

Last truck-load of residue from the processing of L-50 was
dumped at LOOW

Residue from processing of L-19 was again dumped at the
Haist property

Started processing Colorado concentrate again

Last of the L-19 went into the digest tanks

First of the R-10 went into the digest tanks

Last of the residue from processing of R-10 was dumped at
LOOH

Burning of burlap bags in which ore was received ended

Step III shut do.~

Contract No. AT30-1 General 165 went into effect

Step III started up again

Step III shut do,m again

Step I dismantled

Final decontamination survey issued

Contract No. 7405-N14 was closed out

Dismantling of Ceramics Plant was complete

Contract No. AT30-1 General 165 which covered the remainin~

operations at Linde was closed out
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Robie, 1981, Conversation with [Name Redacted2] (NLO) Concerning Linde Air Products, 
Tonawanda, New York  

Correspondence with attachments; D. M. Robie; April 10, 1981, pp. 2-28. 
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MEMORANDUM

Betsy DupreeTU -:-_.:.- _

DATE A.:..p_r_il_1_0.:..,_19_S_1 -'- _

FROM D_._M_._Ro_b_i_e--E~"'~:"'~ _

COP IES TO __D_r_._L_u_s_h_b_au...:g"'-h~,'--E_R_F...:I_F_i_le _

CONVERSATION WITH MR. RICHARD HEATHERTON (NLO) CONCERNING LINDE AIR PRODUCTS,
SUBJECT -,:_-=-:-~--:-_~----------~~-------------'--

TONAWANDA, NEW YORK

At your request, I called Mr Richard Heatherton at NLO since I was aware
of the fact that he was at Linde in the 40's. I asked him the following
questions per our discussion: 1) What was his capacity and what was the
period of time that he worked at Linde? Mr. Heatherton said that he
was a Chemist in the Control Room at Linde in 1943. He transferred to
the Production Department where he became a technical assistant or
advisor. After that, he dropped out of the Manhattan District Project
for about one and one-half years and then returned to Linde in 1947
as a Health Physicist. He left the Linde contract and went to Lake
Ontario Ordnance Works from 1949-1950. From there he went to the New
York Operations for approximately one year and then National Lead of
Ohio in 1951 when the contract was started there. 2) Does he know if
L-19 is "Colorado concentrate?" Dick said that he did not know any
thing about L-19. 3) Could he I'rovide some information on roster sizes,
maximum and minimum sizes at any given time, or approximate total size
of the worker population at Linde and other sites? Dick said that the
number of workers on the Linde payroll at anyone time was approximately
three to four hundred employee" and it was a rather consistent number of
employees from late 1943 to the close-out of Linde Operations. He
left in March of 1946. The Electromet Corporation roster was quite a
bit smaller than Linde. He would estimate approximately 100 employees.
Simonds Saw and Steel was a very small operation. Only 25 to 30
employees were involved in the Manhattan District operation, and this was
only for a couple days per month. These employees then returned to their
normal activities. Bethlehem Steel did ~ork for the Manhatten District
and AEC and continued working until NLO opened near Cincinnati in late
1951. This was an off and on again process rolling operatio~ and they
worked on the Manhattan Project approximately one time a m9nth for one
or two days each time. A similar operation existed at Allegany Ludlum
Company near Albany, New York. Lake Ontario Ordnance Works was originally
a TNT Plant for the United States Army. Some of the waste residuals from
the Linde Operation went to Lake Ontario in 1945-46. He was not sure of
the organizational set-up there, but he was reasonably certain that at no
time waS an Army organization involved with the Manhattan District. It
was an Army organization when it was a TNT Plant prior to the Manhattan
District days. He said that Some equipment discarded by Linde in 1947 was
taken to Lake Ontario Ordnance Works. Dick said that he ~as not familiar
with the Harshaw Chemical Company operations; however, he was aware of
the fact that this plant was operated for MED and AEC and it was under
New York Operations Office for a period of time. This company was involved
with the production of UF

4
from uranium oxide. He could not make even

a rough estima~e of roster sizes for Bethlehem Steel, Lake Ontario Ordnance
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Works, or Harshaw. 4) w~at was the greatest potential radiation exposure
problem at the Linde Plant? Dick said that alpha air-borne material
was the greatest problem. Gamma was a problem due to the fact that
there was some pitchblende at the operation. The uranium refinery
process at Linde was similar to Mallinckrodt. 5) What percentage
of people were monitored at Linde and what types of people were
generally monitored? A very small percentage of personnel were
monitored in the early days of the project. However, the likelihood
for higher exposures occurred during this time. There were no air
samples or any bioassasys taken at Linde in the early years, at least
not that he was aware of. In 1947, they started air surveys; and Dick
was involved with this. Approximately 50 to 60 percent of the employees
were monitored with film badges since the process was involved with
the conversion of uranium oxide to UF~. This was the so-called Step
3 process at Linde. The greatest risk was to production workers.
(Approximately 40% of the employee'population). 5) Is he aware of
any other rosters that might be available? Dick was surprised that all
of the medical records and rosters were not readily available because
it was so well documented as to where they were sent and what happened
to them. 6) What are his comments concerning the Linde insurance
carrier? He was aware that the insurance carrier was located in the
Buffalo area, and felt that they would have an accurate roster since
all personnel were insured as required by state law in New York. Only
a small percentage of employees elected to have state coverage so
this roster should be rather complete and would be available from the
insurance company if it has not been destroyed.

During the period 1940-43, there was sparse data. Not much was done
in the way of sampling, although there were a lot more exposures during
that period of time. This was about all of the information that he
was able to provide during our telephone conversation.

He said that Mr. Frank Epp would be most helpful and that he could
get his address if needed. Mr. Epp is currently retired and living
in Florida. Dick could get his address through his son who lives
near NLO.

I told him you may be contacting him sometime soon, and he said he would
be more than willing to help anytime.

DMR:jm



MANHATTAN ENGINEERING DISTRICT: GLOSSARY OF TERMS

April, 1981

BLACK OXIDE U
3

0a

ORANGE OXIDE U0
3

BROWN OXIDE UOZ

GREEN SALT UF
4

DERBY IMPURE URANIUM METAL

INGOT }
PURIFIED URANIUM METAL

BILLET
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THE URANIL~ PRODUCTION INDUSTRY

SOURCE: Breslin, A.J. Occupational Exposures to Uranium Air Contamination in
Feed Materials Production Facilities, 1948-1956. In: Symposium on
Occupational Health Experience and Practices in the Uranium Industry
Held in New York City, Oct. 15-17, 1958. HASL-58.

{fl~
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(3) Electro lletallurgical Co.,
Niagara Falls, NY

(2) Linde Air Products, Tonawanda, NY
Harshaw Chemical Co., Cleveland, OH

(4) Simonds Saw and Steel Co.,
Lockport, NY

Bethlehem Steel, Lackawanna, NY
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Lewiston, NY
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*Adjusted to compensate for missing segments of data in
these years
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"NIAGARA FRONTIER" SITES: LOCATION, PERIOD OF OPERATION, AND "POPULATION SIZE"

PERIOD OF OPERATION "POPULATION
SITE LOCATION STARTED ENDED SIZE"

Bethlehem Steel Lackat....anna, NY 1949- 1951 ?

*Electro Metallurgical Niagara Falls, NY Nov. , 1942 June, 1953 175
Company

Harshaw Chemical Company Cleveland, OH Sept. , 1942 1960 780

Lake Ontario Ordnance Lewiston, NY Jan. , 1944 1958+ ?
Works

*Linde Air Products TonawaI;!da, NY Nov., 1942 June, 1953 1650-3750

Simonds Saw and Steel Lockport, NY Nay, 1948 Dec. , 1956 200
Company

i,
Plant was dismantled by this date

+ Placed on standby in 1958. DOE currently has a storage lease agreement here which
expires July 1, 1983.



LINDE AU ,ODUCTS' CERAMICS PLANT: URANIUM PROCESSING OPEl :ONS

U0
2

Transfer to ,
weighing drums*

Manually load into,
magnesium trays*

Transfer to ,
movable racks*

Load trays into
I

reaction furnace*
Hydrofluorination,

UF4

Received in fiber
containers by
carload lots from
Mallinckrod t
Chemical Works

32 P.L. t _ 2.5 P.L. 0.6 - 0.9 P.L.

Remove trays}
from furnace

Replace trays in,
movable racks

Transport to ,
another location

Dump into ,
portable hopper

Elevate m~chanically to,
top of micro-pulverizer

Feed material,
into blender

32 P.L.

"

32 P.L.

Tumble Discharge into
small steel drum' UF4 sent to ElectroMet

32 P. 1.

* These operations cause dispersal of dust.

t 3Multiples of preferred levels for uranium dust (70 d/m/m). Dust study done October 28 to November 2, 1948.

~

A
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ELECTRO METALLURGICAL COMPANY: URANiUM PROCESSING OPERATIONS

UF
4

Place in blender
with Mg powder '

Tumble, P~ace in re:ractory ,
l~ned conta~ner ("bomb")

Seal Pl~ce bomb in
--+bb . ,om gas-f~red furnace

DIRTY U
DERBY

Received in steel
drums by truck
from Linde

-------- 557 P.L. * _

LAG

5 P.L. 5.5 P.L.

Pneumaticall
chip off slag

18 P.L. CLEAN U
DERBY

RECOVERED U

Place in induction-heated.
high vacuum furnace

Heat, Remove mold,
from furnace

DIRTY U
BILLET

Clean I

surface

Remove sample ,
with power hacksaw

4 P.L.

-----~---11 P. L.

CLEAN UBI LLET
shipped to'rolling mills

Multiple of preferred level of uranium dust (70 d/m/ms). Dust study done November 3-5, 1978.
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SUMMARY OF RECORDS KNOWN TO BE AVAILABLE FOR "NIAGARA FRONTIER" SITES

WHICH COULD BE USEFUL IN PHASE 1-3 OF DATA COLLECTION

YEAR

SITE 43 44 45 46 47 48 49 50 51 52 53 54 55 58

Bethlehem DS DS
Steel

Electro LE LE LE LE FB FB S
Metallurgical DS
Company U

OE

Harshaw DS FB ,R FB ,R FB,PE FE,R FE,LE FB,R FB,R FB,U FB FB,DE FB FB
Chemical LE DS,PE DS,PE R DS,PE DS,R DS,PE DS,PE DS,DE OE OE
Company R LE U U,SS OE,V LE SR,OE OE U U

PE U LE LE LE PE V LE R R

LOOH/ FB RS U BR,FB DS,SS BR FB SR U
LOSA R OE R PE R

FB FB OE V FB
DS U FB

Linde X R,ll LE,U R SR,R FB,R FB DS R R U DS
Air PE PE R LE LE U,PE U,X U U V SS
Products LE LE PE PE X,PE X oE,LE PE

R X X X X OE,LE R,PE LE

Simonds OE OE OE OE OE OE OE
Saw and LE U R R R
Steel PE FB U U
Company R

KEY:
BR Breath Radon LE Lab Exams RS Radon Samples
DE Decontam. Survey OE Occupational Exposure Studies SR Radiation Survey
DS Dust Studies PE Physical Exams S8 Surface Smears
FB Film Badge R Roster U Ul;inalXSElB' _. UII'

X Chest ,{-rays



"NIAGARA FRONTIER" SITES: TABULATION OF DATA AVAILABLE ON COMPUTER

1. ROCHESTER TAPES NUMBER OF INDIVIDUALS WITH INFOFMATION FOR THIS ATTRIBUTE

TOTAL NAME HAZARD FILM PERIOD COVERED
SITE NUMBER SSN LAST ~ MIDDLE SEX RACE AGE CODE BADGE FROM TO

Electro
Metallurgical 188 188 175 175 64 188 188 186 188 092843 043046 (Exam)

Harshaw Chemical
Company 767 448 767 721 428 132 132 122 132 188 030143 032447 (Exam)

082341, 03244B (FB)

Linde Air
Products 1650 1650 1650 1648 565

2. SOCIAL SECURITY SUBMISSION

SITE

HARSHAI, LINDE
DATE SENT Aug., 1980 Nov-:;J:979

NUMBER SENT 457 1625

STATUS: ALIVE 233 742

DEAD 109 594

UNKNOWN 75 168

NONMATCH 36 111

IMPOSSIBLE 4 10
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On April 8, 1981, Roy Anderson visited CER in order to assist us in our study
of the "Niagara Frontier" sites. Anderson is. very helpful and knowledgeable
about Linde. He was also able to give me some information concerning
Electrometallurgical Company, Simonds Saw and Steel Company, Lake Ontario
Ordnance Works/Lake Ontario Storage Area and the Haist Property. He said
that Berwyn Robinson 7 who currently lives in Oak Ridge t would also be
able to help us. Robinson started working at Linde after and stayed
longer than Anderson did.

Taking each site in turn, I will relate what Anderson told me. First
a comment about Linde and Electromet. Both of these sites were owned
by Carbon and Carbonium Company (CCC). The plant managers at both
sites reported to James A. Holiday of CCC. Both plants were shut
down and dismantled concurrently.

LINDE

The mission of this site was to produce UF
4

from the uranium ore it
received. The process is outlined in Figure 1. The entire process
was carried out in the Ceramics Plant. The types of feed material
which were processed are outlined in Table 1. A time line describing
the history of the operations is given in Table 2.

The Condition of the Work Environment at the Ceramics Plant

The management of Linde was concerned about the conditions of the working
environment at the Ceramics Plant. They worked with the University of
Rochester and later the A.E.C., giVing priority to implementing the
improvements cnat these two organizations suggested.

The biggest problem existed in the Step" Process Area where the ore
which was received for processing was dumped into the system. The
hazard was due to the radium which was present in the ore. For each
ton of pure uranium recovered from this plant, 260-280 rng of radium
were removed in the process. The ore was dry and coarsely ground
so that it dusted easily. Initially, the African pitchblende .which
came from the Perry Warehouse was shipped in burlap bags which created
a big dust problem. To cut down on this dust problem, it was decided
that each burlap bag would be sealed inside a paper bag at Perry Ware
house prior to being shipped to Linde. However, the paper bags had to
be saved and returned to Perry Warehouse for reuse. Therefore, they
had to be deflated and bundled up. During deflation the ore dust inside
the bags was pushed out and suspended in the air.
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The bags of are were dumped over the "grizzly," a metal grate which
allowed the uranium to fall through but which a man could stand on
while dumping the bap,s. A ventilation system was installed to suck
air down through the "grizzly" to cut down on the dusting that occurred
during the dumping. However, dusting still occurred as well as
accidental spills. Both of these required sweeping.

The burlap bags had to be disposed of. To control the are dust that
remained in the bags after they were dumped and prevent dust from
escaping during their disposal, a series of mechanical devices were
installed. First a bag shaker was added to the disposal process to
shake out ore dust left behind after dumping. Then a bag washer was
installed to wash any material remaining in the bag after it had been
shaken. Finally, a bag incinerator was installed to burn the bags after
they had been washed. This entire process was completely installed
by October, 1944.

During the period of operations, dust collectors and vacuum cleaners
were also initiated into the system to control the dust problem. By
the end of its operation, Linde had pretty good control on its dirt
and dtst problem in this area.

The workers in this area were required to wear dust masks from t~le time
operations started up. They did not know they were working with uranium,
but they were told that the material was a health hazard, and they should
avoid breathing the dust. The earliest film badges issued by the
University of Rochester to monitor MED workers were for the workers
in the are dumping area at the Ceramics Plant.

In Process Area Steps II, III, and IV, the hazard to the workers was
not from dusting of radium-bearing ores but from the toxicity of the
uranium itself. The material being fed into Step II was 96-98% U

3
0

Scompared to the ore fed into Step I which was never more than 18%
U

3
0

S
' The process was pretty clean with the need for cleanliness

enhanced by the fact that Linde was held accountable for any uranium
lost during processing.

ELECTROMETALLURGICAL COMPANY

Electromet was in operation from 1943-1949. The plant was shut down and
dismantled by the end of June, 1953. Electromet coverted UF

4
to uranium

metal. Most of the UF came from Linde with the remainder coming from
Mallinckrodt Chemical ~orks, Harshaw Chemical Company, and DuPont Dye
Plant at Deepwater, New Jersey
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SIMONDS SAW AND STEEL COMPANY

Simonds was under contract with the Ne~ York Operations Office to roll
uranium and thorium metal billets into rods of 1 1/8" diameter which ~ere

then shipped to Hanford or National Lead of Ohio (NLO) to be cut into
slugs which were used in operations at Hanford and Savannah River.
These operations began in 1948 or 1949 and continued routinely until
at least the end of 1952 when the rolling mill at NLO began operating.
Simonds may have continued to do rolling on a special order basis
until 1953 or 1954.

Simonds rolled the billets on a campaign basis. The billets to be rolled
were shipped to and stored at Lake Ontario Storage Area (LOSA) until a
large enough quantity was available to roll. Frank Epp and Jerry Hughs
ran LOSA. Simonds would shut down its routine operations and roll all
the billets which LOSA sent. ~~en rolling was complete, the finished
rods were sent back to LOSA. Simonds cleaned up and decontaminated the
equipment used to roll the billets and resumed normal operations until
LOSA had collected a shipment of billets large enough to be rolled.
Simonds rolled billets a couple of days a month.

LAKE ONTARIO ORDNANCE WORKS (LOOW)

LOOW was a shut-down Army TNT Plant covering 1500 acres. MED took
over the Baker-Smith area of the reserve in December, 1943 or
January, 1944. This area contained large sheet metal warehouses.

Tailings from L-30 processing at Linde were placed in a total of 8300
drums. Ninety-three to 95% of these drums were wooden distillery barrels
held together with steel bands and the remainder were steel drums. All
of these drums were stacked 2-3 high to completely fill the warehouses
on the Baker-Smith area of LOOW. These tailings contained 99% of· the
radium and less than 1% of the uranium content of the are. The cobalt
and nickel content of the ore was not present in these tailings. The
material was wet when placed in the drums. This moisture eventually
rusted out the steel rings so that the drums literally fell apart. hnen
this occurred, the tailings were moved to the large tank on the Water
Storage Area of the site (same tank mentioned in the next paragraph).

In the meantime, drums could not be made fast enough to keep up with the
production. of the L-30 tailings. Permission was obtained to dump this
residue into a large tank (190' x 200' x 24' deep) on the Water Storage
Area of LOOI'. All of the L-30 tailings filled half of this tank. This
material is still here.
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The small amount of tailings from the processing of L-50 was stored in
2-3 round accelerator tanks on the Water Storage Area.

Ther€ was a good bit of residue from the R-IO processing. This was
taken by the truck-load and dumped on the ground in a field north
east of the Water Storage Area. This area was covered with 1~ -2
feet of dirt, then straw, and finally grass s~eded to prevent
erosion. This material is still there.

HAIS:r PROPERTY

This was a 15-18 acre tract of land where MED
from the processing of Colorado concentrates.
permanently assigned to work here.

EAD:jm

and AEC dumped residue
There were no personnel



FIGURE 1

LINDE: DESCRIPTION OF PROCESS AT THE CERAMICS PLA}!T
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Notes:
l.

2.

The U metal ingots were shipped to Electrometallurgical Co.

The residue from the processing which contained over 99% of the radium in the are "as shipped to LOO\.1.

3. Routinely .25 - .75% of the uranium in the ore was lost in the residue. Losses were never more than 1%.

4. The processing at Mallinckrodt, Chemical Works and Linde were very similar. Exposures to the workers were
very similar unless MCW was working with Q-ll African pitchblende which had a much higher uranium content
than any feed material processed at Linde.

5. There was competition between MCW and Linde concerning which plant could process the most material, produce
a product with the high'~st assay, and have the smallest loss of uranium during processing.



TABLE 1

LINDE: TYPES OF FEED MATERIAL USED IN THE OPERATION OF THE CERM1ICS PLANT

TYPE OF TIME PERIOD ASSAY O~ QUANTITY
MATERIAL CODE PROCESSED U

3
08 • PROCESSED (TONS)

Colorado concentrates L-19 06/--/43 11 /-- / 43 12 - 14 % +
African pitchblende L-30 11 /--/43 09/--/44 8.2 %

African pitchblende L-50 10/--/44 11/--/44 I, - 6 % Several thousand

Colorado concentrates L-19 11/-- /44 01/--/46 16 - 18 % il +
African pitchblende R-10 02/--/46 06/--/46 2 - 3 %

Torbernite Q-20 "'8.2 % 1500

Torbernite Q-20 06/10/46 06/13/46 11,.4 tons 84.42

Residues and scrap 06/--/43 06/--/46 - - - - -

Maximum quantity of ore processed'in any week was 1.5 million pounds of R-10

*Assay of uranium ~ Assay of U
3
0

S
x .842

+Colorado concentrates were processed during about 50% of the time of operation of the Ceramics Plant



LINDE:

DATE

1942

04/27/43

06/05/43

11/23/43

11/26/43

03/--/44

07/04/44

09/30/44

10/03/44

10/10/44

( 11/04/44

11/22/44

'-"11/·--,/44

01/21/46

02/--/46

06/20/46

06/20/46

12/--/46

11/01/47

1l/05-10f47

12/--/48

06/--/49

12/14/50

01/01/53

06/30/53

10/15/53

TABLE 2

TIHE LINE OF OPERATIONS AT THE CERAHICS PLANT

EVENT

Ceramics Plant was designed

Step II began operations

Step III, ore digestion,'began operations with Color2~o

concentrate

First box car of L-30 arrived from Perry Warehouse

First of the L-30 was processed

Step II processing of uranium was shut down

Washing of burlap bags in which the ore was received began

Last truck-load of residue from the processing of L-30 was
dumped at LOOW

First truck-load of residue from the processing of L-50
was dumped at LOOW

Burning of burlap bags in which the ore was received began

Last truck-load of residue from the processing of L-50 was
dumped at LOOW

Residue from processing of L-19 was again dumped at the
Haist property

Started processing Colorado concentrate again

Last of the L-19 went into the digest tanks

First of the R-10 went into the digest tanks

Last of the residue from processing of R-10 was dumped at
LOOH

Burning of burlap bags in which ore was received ended

Step III shut down

Contract No. AT30-1 General 165 went into effect

Step III started up again

Step III shut do'vn again

Step I dismantled

Final decontamination survey issued

Contract No. 7405-N14 was closed out

Dismantling of Ceramics Plant was complete

Contract No. AT30-1 General 165 which covered the remainin~

operations at Linde was closed out



____________________-.:::O=J~k'_R~idgc Associated Universi tit'S

MEMORANDUM

1 ~ ..:D:::r:.:.~I::::.u::.:s::.:h.:.:b:::a:.:u::.!g~-Ic;.l!-,_C::E::'::::R-=:::S:::e::::n..::i::o.:.r-:::S.:::t;::ac;.f.:.f _ FROM C_r:..a_l...:g:c.-S-.:..te:.g:;:c:.:.r l_f'_}_1
v

_---~_'__

DATE _-=cM::::ai-y...:5:.',>.-.::1::..9::;..8.:.1 COPIES TO _

SUBJECT DATA ON URANIUM PROCESSll'G AT LINDE BASED ON "CONSTRUCTION, OPERATION AND

PROCESS REPORTS"

STEP I: Dates of operation 6/14/43 ~ 7/1S/46

Produced U
3

0
8

from low grade pitchblende, carnotite ores

5. L-19 (14-16% UJO
S

)

6. G,V.", or iron box sludge (l8% \.]30S) Drie-1 liquor fr')",

carnotite ore processing
passed through reduction bed
of iron filings p~iQr to ~hi?

ment to Linde
Also processed slurries resulting from the processing
of UJO

S
to UO

Z
at Linde and otnEcr plants (50-7eX 1;308)

African metClls
(from pitchblende
deposits with ~
previous ch~rnical

. processing)

(I.
I
12.

"',
: 3.

L-30

1..-50

R-IO

Q-ZO

(10.54% UJOa ) ~

(6.70% UJOa)
(':I. C'"l'Y no)
\,.J • ..>.hO v 3 8 J

from torbernit'e

3 principal foreign
ores

ores--Additional: used for
a short time

STEP II: Dates 01" operation

['308 -·-\;0"

1'(27/4J· --, 3/S/44

F-29 (U
1
0

8
as feed material 97.05% ruin,)

P-6S (U0
2

as product 97,0% 81n.)

STEP Ill: Dates of ope,ation

1.'02 ' -. 1.'1'4

7/25/4J --,6/26/46

CS :jj

SOURCE~ ,iF L'l)2 (97.0% min,)

~Iallinckrod t
r- t; ~IOr: t

I.il!<~<? (Step II)

CODES

C-J06, C-J16
C-IOl
1'-65



___________________...::O~a~k~~~idgeAssociated Universities

MEMORANDUM
. Those list ed belowTI.. _

DATE __A_p:..r_1._'1_2_,_1_9_8_1 _

: .-1
''1' -FROM \?m_,_L_._Be_c_k__{_:;:'_'/-_":_;..:;~_'- _

COPI ES TO __F_i_l_e_!_ER_F _

SUBJECT _D_I_C_K_D_U_FF_E_Y_:__A_FO_RM_E_R_L_IN_D_E_W_'O_RK_'_E_R _

Dick Duffey, Che~ical Engineering Professor, University of Maryland, called
me to inquire about ORAU summer programs for University faculty and to
ask "how are things in Oak Ridge, etc.". During the conversation, I
mentioned my envolvement in the Epidemiology Program and this led to Dick
telling me that he had worked at Linde from 1940-44 at Metal Hydrides
1942-43, and was "in and out" of Hiddlesex. He said he would be happy
to tell us what he knows about the early history of these sites and
to give us names of some of the key personnel who worked there. He
mentioned that he still has contact with some of these people such
as the "manager" of Linde.

Dick is also working as a consultant to Aerospace. He works primarily with
Andy Wallo at Germanto~~, Maryland, Aerospace has a contract with DOE to
investigate toe old }!ED, AEC, ERDA sites as part of the Formerly Utilized
Sites Remedial Action Plan (FUSRAP) Program. They wrote the document
"A Background Report for the Formerly Utilized Manhattan Engineering
District/Atomic Energy Commission Sites Program" (DOE!EV-0097, September 1980)
which we have found to be very useful.

I told Dick that Don Robie would probably want to call him back and get
some more specific information from hi~ and if he comes to Oak Ridge this
summer we would certainly want to have him visit the Epidemiology Group
and relate the history of his work experience in the New York NED sites
to our group. Dick said he l~ould be pleased to help us in any way that
he could. Dick's address and phone number is:

.---_._-

Dick Duffey
Universi.ty.-of.....Mar:cl.and.... ~'" -'L _

Department of Chemical Engineering
College Park, Maryland 29742
Phone: 301-454-2431

\,'LB:jm

To: Dr. Lushballgh
Don Robie
Craig Steger
Be tsy Dup re e



LI~DL AIR PRODUCTS

Linde Air Products and another Buffalo based division of Union

Carbide, the Electro Hetallurgical Company, formed an integral part

of the~ uranium production cycle through the 1940' s" Through contrClcts

\-.rith the Nanhattan Engineer District (HED) and later i<1ith the ~\F'G

from 1942 through 1948, Linde was engaged in: converting domestic and

experimental work with converting enriched UF
6

to U03"

After its U
3

0
8

plant was placed in standby in the Spring of 1944,

the majority of the work done at Linde was in the green salt process

(CF t ). an area in which only Linde, the Na1linckrodt Chemical h'orks
~

CSt. Louis ~ ~·lissouri). and lat er the Ha rshaH Chemical Company)

(Cleveland, mlio) concentrated.

Tbe p!'"ocess at Lindets UF
4

"Ceramics Plant" began with V0
2

shig-

ments from ~allinckrodt. After manual loading in magnesium trays, the

trays ~ere placed in the reaction furnaces for 11ydrofJuorinati()ll. The trays

were th~n r~~oved and the contents emptied into a 110?per. After being

pulverized, the CF 4 was discharged into drums for slliprnent to Ele~tro

~letallur~ical for cOIl\rersion into uranium billets.

~lED ~ork re~orts for 1944 conducted by medical personnel visiting rhe

early sites. fOtlnd persistent hygiene and housekeepitlg ~roble~s at J.ind~"

:-'on ,\pri l 1(:~9 ~l':"'! Ynrk Operations study inde::ltificd the pr\Jhlcr.: a:non~

the sixt:v-fi\-e IT'!'?i1 in the process area as originating in the "man:Jal

operations involving the po\,"dercd uranium compounds. ,. tlhile Linde's

UQoderatcly severe uranium dust exposure" t.,7as c0ncentratcd in the



fifteen operations receiving thirty-three times the preferred level of

3
seventy alpha df,n/lb , plans for placing the facility on standby obviated

,
(

all but minor changes in the production areas.

terminated late in 1949.

Operations at Linde
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Harris, 1956, Open Field Burning of Low Level Radioactive Contaminated 
Combustible Wastes; Willaim B. Harris and Martin S. Weinstein; 1956 
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OPEN FIELD BURNING OF LOW LEVEL RADIOACTIVE

CONTAMINATED COMBUSTIBLE WASTES

W. B. Harris and H. S. Weinstein
Industrial EYgiene Branch
Health and Safety Laboratory,
U.S.A.E.C.
New York, New York

ABSTRACT

Three investigations at three different levels of volume up to ap
proximately 10 tons have been conducted. These involved burning
of contaminated laboratory wastes containing millicurie amounts of
activity in an uncontrolled open field. Extensive sampling of the
area out to a distance of 2,000 feet revealed negligible contamin
ation of the air and neglible fallout under the conditions of test.



· .

OPEN FIELD BURNING OF IJ1t1 LEVEL RADIOACTIVE

CONTAMINATED COMBUSTIBLE WASTPS
:

William B. Harris
Martin $. Weinstein

BASIC CONSIDERATIONS

The operation of a radiochemical laboratory almost of necessity r$sults
in the generation of relatively large quantities of contaminated burn
ible waste materials. These materials are the 4ami.liar Kleen~x, Diaper
paper, and other abtloJ;l'bant materials, rubber gloves, wooden table tops,
and so forth. With the expanding scope of the Atomic Energy Program,
the quantities of such materials in man;y cases becoma overwhelming.
It is increasingly evident that a practical, economical means mu.st be
devised for disposition of these wastes, which at the same time is
consistent With the danger Which might arise from them.

In the ~ast, such materials have either been baled and stored above
ground; incinerated in large very costly incinerators; buried under
the ground and covered; or weighted with concrete ~nd immersed in the
ocean.

Each of these methods is costly and laborious, and When one looks at
the nature of the waste materials, they all appear unnecessarily pre
cautionary•

When the Health and Safety Laboratory was faced wi. th the possibility
of having the AEC pay the cost for the disposition of very large quan~

tities of such material, serious consideration was given to alterna
tive lEthods. The most obf:ious, of course, was that of handling the
material as non-contaminated paper, and burning it in the open with
no further control.

In order to investigate the permissibility of such a procedure a series
of three experiments were set up, each one depending successively on
the success of the previous one. The first involved the burning of 500
pounds of material, the second was made up of about 4,,000 pounds, whi.le
the third consisted of crates containing 13,,500 pounds.

METHOD OF STUDY

In each case a superficial examination was made of the nsteorologic
conditions existing at the time in the area. An estimate was made of
the height of the smoke plume in order to perndt application of the
diffusion equations. It was considered desirable to compare the data
Which were obtained with those whichmi.ght be predicted from theory.



Sampling patterns were laid out and samples were obtained on gum paper
for fallout evaluation and by means of filters to determine the air
borne concentration. .l11 samples were obtained continuously throughout
the experimental period. The fallout samples were collected on pres
sure sensitive cellophane film one square foot in area, and the air
''1)iples on 1~1/8" diameter lfhatman #41 filter paper at a now rate of
15 liters per minute. All fallout samples were dry ashed and counted
for beta activity on an automatic geiger tube instrument. The air
samples were counted for both /3 andd- activity, and the final ash assay
ed for total /3 and d-.

RESULTS

In Table I is shown the results of the three experimental runs.

TABLE I

EXPERIMENTAL RESULTS

- -- ._. __ .."- _._-.-'-- _.~-_._--_._~-- -- --"----'-,~;-f

Item Case I t Case II Case ttl
, -- ---_.- - -- I

-- --. ----~_._-

.Original 500 4,000 13,500
~eight (lbs) Ash 170 2.90 1,320

Reduction (%) 66 93 90

Original - 200 770
Volume (ftJ) Ash - 22 75

Reduction (%) - 90 90
.. __ ._..~---~~ _.+-~-'_.,--~-----

Original 780 2,000 10,000
Activity (Jlc) Ash ""780 '--"2,000 "'10,000

Estimated Recovered
Fallout 0.26 20 -100

Haxinnlm 17 6,000 40,000
Fallout (d/m/ft2) Minimum negl. 12 46

Distance to Back-
ground (ft) LDo 400 -800

~ir Contamination
uc/ml(X 10-12)

d- 1.4 - 3.2
,8 1.4 4.0 3.2

-2-



DISCJSSION

In order to evaluate the results of the test, some sort of criteria must
be derived against which the results can be measured. In general, the
materials which were picked up were found to be largely mixed fission
products, although small but measurable amounts of plutonium were found
In S0100 of the analyses. Presuming, however, as a limiting case that
t.he beta activity was all strontium 90 and the alpha activity all plu
tonium, the following criteria would be applicable:

.. --_.__.- .~ .

TABLE II

LEVELS OF PERMISSIBLE CONCENTRATION OF RADIOACTIVE CONTAMINANTS

(From NBS Handbook 52)

Material
Medium in which

Sr90 j. y90contained Pu239 _. -

Air 2 X 10-12 )lc/ml 2 X 10-10 }lc/ml

Soil* 5.65 X 104 d/m/ft2 ).75 X 105 d/m/ft2

* The value for soil assumes the same permissible concentration
as in water and that the activity is all in the top )11.

"L.

In case #1 the wastes were in the form of loose boxed material so that
a volume designation would be meaningless. In the other two cases t,he
wastes had been previously tightly packed by a baling machine and had
to be broken open to permit sufficient a~ration for adequate incinera
tion. Volume reductions were by a factor of 10.

There is a certain inherent variation in the weight reductions, depend=·
ing upon the amunt of non-burnable materials such as laboratory glass
ware and bits of metal which were included in the wastes. It would be
presumed that if weight reduction were a primary factor, some procedure
of segregation would be employed which would reduce the non-combustibles
to a minimum. In the first experiment the weight reduction was by a



factor of three, whereas in both of the other cases the ash was less
than 10% of the original weight.

T,.., H0 9 first case the loss in activity was allJX)st nil, with only 0.26
rr~0rocuries of activity computed for the fallout from an initial acti
vity ~.evel of almost 1 millicurie. On both the second and third burn
ing, loss of activity was negligible with a computed level of 20 micro
curies in the fallout from an initial 2 millicuries quantity in the
second case. The final burning of seven tons of baled material pre
sented more anomalous results because of the conditions which obtained
during the experiment. A rough estimate based on ash Ill3asurernents and
other similar baled material~ however, indicates approximately 10
millicuries of initial activity resulting in a fallout of approximately
100 microcuries.

The airborne activity in no case exceeded 4 X 10~12 microcuries per
rrrl.lliliter of either alpha or beta activity even at a distance of 25
ft.

In Figure 1 is shown the average surface activity level plotted
against radius from the pyre for the second experinent. It can be
seen here that there is reasonablX good agreement with the diffusion
equation and that the fallout in this case probably was reduced to
zero at approximately 400 feet e The maximum soil contamination even
at 25 feet from the burning is far below the permissible level for
either strontium or plutonium. The air activity levels are of the
order of the maxiIlll1ll permissible level for continuous occupational.
exposure to plutonium. These also occurred at about 25 feet from the
pyre. Beyond this radius no measurable quantity was found.

Figure 2 presents the same information for the final experiIll3nt.

Here the results are somewhat difficult of interpretation because of
two extraneous factors which strongly affected the results. In the
first place the experiIll3nt was carried out during a period of inter
mittent drizzle coupled With a highly variable wind pattern. At one
time or another the wind blew from each point of the compass. In the
second place the data indicate that, superimposed on the fallout from
the burning, was a generalized fallout in the area. An examination of
fallout records throughout the country verifies that on the day in
question, levels of approximately 400 to CDO disintegrations per minute
per square foot were measured from weapons test fallout activity. As
can be seen from Figure 2 a general background of approximately 550
disintegrations per minute per square foot appears to have been present
in the Vicinity of the testing site.

These factors make any interpretation of the data only tentative. How
ever, maxiIlll1ll values can be presented. The greatest fallout level,
which occurred at 10 feet, was 40,000 d/m/ft2• This is still well be
low a conservative permissible level for strontium or plutonium. The
air activity was somewhat lower than in the previous case. This can
be explained somewhat by the presence of rain. It appears from extra-



"

polation of the data presented in Figure 2 that the maximum extent of
measurable fallout was approximately 800 feet.

CONCLUSION

The results of three experiments involving the burning of combustible
materials under Widely varying conditions and using greatly different
quantities of waste indicates no biologically significant contamina
tion either of the soil or of the air~ created by the incineration.
The quantity of material that was burned in the largest of the experi
mental runs is higher than would be expected to accumulate at a labor
atory site in a reasonable period. If incineration of this type is
carried on with a frequency dictated by the scope of operations it
should be possible to consume all of the combustible waste materials
in this manner ~ and thereby very significantly reduce the volume and
weight of materials to be disposed of.



•'" .... .
6

..

.1qxx>AVERAGE DEPOS,TION DQWNW1ND FROM SOURCE - TEST 2.

+

+

+

,
~"""1-----------------+---------~--+--------I

~
'S
~;i
H
::>
8u
is
100~·---~--~-------+--~--------l



..
.. ••• ' .... f# •

...

1 ~
AVERAGE DEPOSlT\ON DOWNWIND FROM SQURCE-vTEST3

o
o 0

o

Q

",.
"" 0'--------_.-

o

,,
. ,.

""",
'Q
+,

"",.
""

~O()"
1'":O~-.L----L---L..-1-.J-..L...L...I:-10~O-:-.-:"".-1..-~--L--.L-A+-.l-1.L.lol.-o-o--+-~-L..-.1..--L-L..L-I-I·

O\STANGE -v FEET
FIG.2

O-ORIGINAL· DATA

+··BACKGROUND
DEDUCT(O1qO"""'_-.l~ -t- -+- -1

('I

tt:
E--0

I
t
::>
o
i...J
J
~
La-:
1v"""I----------~-__io~_=F:_---_f-------_l



,. w......., CIdat, ....... la1l. lraMlll

We ... sa tM.d t ...., tbell1qear t1IIecd&1 p1a bJ' Book•
...............1111 ea.r-. tba\, Oft Pace h, ..,. __-' ttad a.teId....
.......... .. ..... .. til. HilMa, biDall1Dc \be 0."....... lI&'t.eI'lal
............. lalla :it:,.. .. ....... t.ha\ tAl, bdldiDa 18 :la
dtp18nib1e eoact1\ic .', fer n __ glftD be1GIr, .-u. til. _.].,
of I'epIdriJla w.a .

W......t8d \bat tbe ot the bull'"., , a ..... fit
,..., ..'_lat.101l of .-lN8Ub1e rabbi at; 1DIll. u-s.
I••...,.. 'I'b.eM ....W .......t \0 a Falla, bal., -..t,
...., , ••••• 'Ml]. had DO Ht.bod of tU.spoea1 t. tb1a.-.ul. '!be
...... pUIrAId I. __.. fit _ II&Wria1s 1 U .....
beue the 0J"lciaaJ. u.. tR .. Wee
0Iil"-10 Or.· th1. lIIaUd1IaI.- ., 4 .. be a pen...'
..._. in tbe ftl"n ib\_. 1\ 18 a\ I_an. IS ,..... old 8Dd hM
nocLwd~ atu. 1I&t.A,... a1DtM 1ts --'i•.

We bel1...., beton ., deo:1Aon should be naeMd .. to np&1l1.Dc the
ba1ld1a& at 1lb1_ t4ae, a r_elI' tu1l~_ IbcNlcl be .... of
tile al........ 1IIIWrI1..,- be aT8t1sla1. '- .. ill ........ etA.. ..,. of"."1.. Wi.. tIIU)lI'Obla. !be to1JAldltc ..,. fit dfta11nc 111.. tM
JII'Oblta ..... IIUdI

~. 'to ..u.. -. .... stariDc the _WI1.a1. ill the auttAa
1iiI1aIiiI~I \be 'buUd1DI as indtoakd. IDS ..... a ...,. of
,....' t.t.M :pIIObab17 ba'riDc to~ ..~ iibe buntU., nth
........., MIn ot 'b. 8Wed. ........lal to the ... taoU1\r. Tb.U
......, W1~ atAt_ 1••a.•• apeD., baa the po\IIlUal of Wia1te
~ ..u .,.,....,~ the ,... to a .,.,. nat
ft.....el drdD wb1Gb 001lld wU .,.. a .... upIU1.,. 1••41._
-.tbod 1Ih1ob wuld ,......,.. a ,....... .1"t1oa.

~. or,.... cU.8poa1Uon of • aatwial SA a w.
liiii"il"'ibe.. -'bOd8 18 .. &poeal, 1IldAIb 1lION81..... til .,.
,...."1 fOlt' anJdaa, ....ponauee ••u, Dd ...~ .tII~ .. ...

MEDICINE. HEAUH & SAFETY ~.. ::.'1
" ·
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F. W. Malcme

1Iaw7. CoN _ procec:lm:es ••oo1ated with such a disposal Mtboci
OM be obtained by contae't1Dg the new York Office.

ADo~ .... of peI'IIIlD8lt otf-a1te disposal bas ooae to our attent.ion
and i8 as tollows.

... Jobrl M. Stn818 of theWoodbv7 Clq ComP8Dl', Holl1dq8b1.1l'l,
Pllm871ft1da.. v1ait.ed Oak Ridae recentl:l for disouas1ona on the aubjec~

of ut;IUaSDI bis CIOIIlPC7-fMl6d abadoDed clq p1ts tor disposal. of
contaa1nated ree:1c:luea. Yr. :;,tft8lS' d1aClllSs1on 1nd1cated ..,. tawrable
factors in the iDtRest ot the e-1ssion'a d1spoaal prob18a. He is now
111 the process or obtaining CM! licenseD tor possession or controlled
Ilatvials. D1rect cc-numcat1on with Mr. Stevens 1. in order.

~ C. CD-eite el1m:ina'Uon of the continued storage proble.

Again, two methods suggest tbeuelTea:

1. The d1gg1ng or & large pit into whioh the material. can be duaped
and co,...-.:1 with appropriate earth. We pr...e this 13 geolog1call.1'
feasible becawJe of the past record of burial of other cont-.1nated
aaterius at the Niagara !,'<:J.la site.

2. A proposal which baa beEft ~sted a nuab.. ot times in the past,
i.e., that we Nt tire to the building and reduce the conteDt.a to
& reasonable wl\ftt' before atterapting further disposition aeans.
'l'hta-e may well be SOlIe reallDel'it to suob a plan, although the
de81iruct10D of gf)ftl'lDtllDt property, 1.e., the bW.lding, .ad tbe
h€:alth and 511f'etl' aspects or this sch.. w1ll need tarth.. resolution.

W. !:>elicve the choice of specific aethods of' deal.1ng with this probl_
should be based QD f'1nanci,.~l cona1derations and that ay of the jrOOedures
wn1ch rE.'lqu1re -.!rrd n1stl'at.1ye, health end satety.. ad as~et deat.ruct1OD
BPrrovals should be UDdertakc arter we find the benefits which will
accrue to 118 by the resolut.1on of these various problss. 'rbeI'efore,
we suggest that you ask Hooker to prepare SaH cOILpar.tiw cost estiaatea
baaed on the abow Iltthods of disposition or 8111' other IJOlleMa 1IMab mq
occur to thes. W. belie've that the coat estimates should contain the
to1low1ne compaDEIltsl

sa-. .\.-
1. Yearly coat to maintain building.

2. Estimated building replacement on a time schedule established by HlM::.

). Cost of movement. of materials freD building to building it the
replacatnta occur.

4. Items 2 aDd .3 .-ort1zed on a ;yearq basis to show the actual year17
gove.t'!Dent cost \Dier our praaent sell.. or operation.



"I••• MaJ_ -3-

IIt19. a.
1. Cons of pnparatlOll I. d18pOIIal, 1•••,_~ bt.ntu, bal.,m., tw ........8108 ......ating, etc., as MY be J"equ1recl to

pawlt I DR 08ft"1.. hula.. or ... to other chwpiag lI'ftDda.

2. Coate of Bhlpp1q, 1Dcl11dllll .... burial co. it t.b1s Mt.bod 1a
feaj,ble.

,. eoat.e ot ...... a~ map. We .....t.ilId t.ba~ 1Ir• .:It..,.. 18 .ill1l1.
to accept a .. tiiM t1Dd t. ,.. tall t••Wrap at bis location.

s... c.-
a. Cost of pt.t.

b. Oo8t of re8n'al to plt.

o. Co8t. of fillS_, pit.

t. Caiat.ro1led ba:rDiDa.

a. Out of the :tire, 1.e., epMial precalJ:t~.m18 to pre..-t I......
of ftre, etc.

b. eo.t ot o1..-p of rutdul tJtc. tire.

(1) R--..l ot~lea to ~_'D.ted.nalat.eraee......
(2) Deep plOldJlc of land 0ftlI' 1Ih1ch "'8 ot .f'1I'e ...

dUtI'tb"'-t.

o. SalTage 'ftL1.u or tuUdt.Dc c1est.roJed in t1re. AD eat1ute of
tb1a Tallie ca probabl¥ be obta1aed 1)0. ODe or t'be brdld1ng
...... ued. in the pa8t at lD'S.

Bued. 011 t.be abew 1;,Jpea of ~., we would appreo1ate reoe1T.t.Dc
the Bec*. Nel eDdat10D a8 to the ben wq to ~. this Jll'Obla
aDd taIe1r aDd JOUl" "I._ts _ the teaa1b1l1V aDd p:'Obl_ aaaoo1atN

With ttae ~,~l~~Ll,r, T' ~., v!~ tI"'Ill'''Al
. . 4 Ill' SI·..,ltD

.,,~_;'J'; • ,,-'. "'. W. It", C,..

eel
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Vessels, 1958, Bioassay Results, Hooker Electrochemical Company, AEC Contract 
No. AT (30-1)-1524, memorandum; R. D. Vessels; July 29, 1958, p. 3. 



Office Memorandum · UNITED STATES GOVERNMENT

TO

FROM

SUBJBCT:

Herman W. Roth, Director, Research and DATE:

Developnent D1ViSio~nOa.k Ridg~Operations

R..~~, Ac . ntrector\.. ~eactor Engineering and
Te~i~~i s D:[~.~

BI0.AS8AY REULTS, HOOKER ELECTROCHEMICAL COMPANY,
AEC CONTRACT NO. AT(30-1)-1524

SDlBOL: RETS:BKB

JUL 29 1958

As requested in your memorandum of May 5, 1958, the twelve contractor
personnel involved with the handling and burning of low-level
combustible KAPL wastes at the Lake Ontario Ordnance Site have
submitted urine specimens and the following results for mixed
fission products obtained:

Results in
d/m/24 hrs.Name

A. Blazejewski
C• Bo'WIIIB.D.
A. Brown
C. Chesterfield
W. Collins
J. Hanner
H. Kania
S. Pisarski
J. Ringvelski
W. St. Onge
P. Seager
A. Winslow

Bottle #

12
11
10

1
7
9
6
8
5
4
3
2

Volume
ML

1200
1000
1200
1200
1200
1100
1200
1000
1200
1000
1000
1200

0.0
4.1
0.5

14.3
3.6
0.0
5.6
5.7

14.3
12.0
16.4
13·3

9.4
10.4
10.4

9.7
10.4

9.4
9.2

10.4
9·7
9·7
9·7
9·7

All. results are below a physically significant level of 50 d/m/24 hrs.
established and defined by KAPL as the lower limit of reliable
analytical and counting detectabUity. The personnel involved
therefore received only negligible fission product exposures,
estimated to be less than 0.015 rem/Wk.

If this office can be of any further assistance in this matter,
kindly let us know.

:~ .J?f1.
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Roth, 1958, Request for Analysis of Urine Samples, correspondence;  
Herman M. Roth; May 5, 1958, p. 5 

 



v. v. ReDdrJ.x. utr.tor, R.-etor f~.t.aa
and Teehnieal Sorv1eea DiYia1Oft, SChaMotldr'
H&Vftl Reac:t.en OpeN ttOl'l8 Oft'ice
Herun M. .~ DS.Iwwr, .lteaeareh ... DnIIlo,.at
Division, u,* RSdge Open.t1ou

RB'-lt.rt"'S'l' rOR UALTSIS or URI)H~ $;;J(PU:S

•.. Ir··

Rete""," s.. _de to ., __JIIIndwa to ,.. dattMl n..,a ibeP 16, 1151,
aymbol ORfhAS, 8Ubjee'. 1'!APt \faa'.. :S\end at Lf.X)$I't,. in Whieh ..
Wo~ 10Q that w. bad If'IIIb'Iged with oveo~ at ... 1lag8l'\l.
Falla Sl~e t.o bam the 10w 1eft1 OOIIbu.'lble KAPL wast. that hat. Mea.
atored at NtagaJ'll F14lI prior to shippbg the l"eflU\lDht.. ot thue tJOl1d
WIlt>t-. to Oak Ridge tor bl).r1e,l~

1'be bu.m1ng ope1'tltlon baa beeft eotJPl.\ed &lILt .. would Ute \0 l1«ft
KI'\?L a.nalyze u.r1M specJaens aubdt.~ by HooJcv ~l.t~
~ personnel who ...... l11V01~ lnt.hla worir 1n om.. \0. eompleM
our eveJ.ul1tloft or II1V potent1JAl internal tIltX,>oal.1N tm., ... have
NCei..... ihUe tllent are altel"l'ldt1,ve loctaii-. wh~ft ...,It epeeimm.
m1ght be anal·yzed., J(t,i~L'. ltr1MJ.1lI1a p~ft1Il lnclude... J"OI\tbte
anal;rttcal pr{)c~(N:re fop the fI4;"iI1e apeetrJJO. ot mx~ l:tl,d.on prod;;lCta
of l.nterest here. 1he ru~11t8 ob'tauUld .rr:. tbe \lr1~ .. :request
would ~ore be directly eoapaJ'tlhh with KA.PLt. MIll J"tt8tllta and
lft.)uld permit a .re mMningflll evall16d.on thlft ... ~oold Qbtaitl .a_hent.
It 1ClQ. and the ooat'l'UtoI' .~ to uld.e' ua in t.h1. rttg«l"d .. 1f01I14
apprecl. te 70\11'" arranging tor KlFL t.o lend 1.2 ur1ae SptteUlen oml\a1non
and app:ropr1atAt iaI'ruet1Oft1 tor S!1brd.tting the 8p4tC1Mrls to Mr. Frank; rf.
lalone, ehler, liar:an. 'alla 'itrftJ1Ch, tkUl.r~, Lewi8tOn, N.. t. 'lh1IJ l'tK'Iuset
1a tor the a~i8 of a '!.nITle gl"CJ1p or .~l. 11'1ttl \be po.sible
ueeptlon that the resulu may 'lDlicate a need tor re.....pUng eerldn
1Ddlv1dualll.

'fhe eantl'ldtw1\b the Hooket" iZl8ct.~".tIl C.... wUl be eloeliild ~t
011 Jtme 30, 19S8. It b, t.heNtor., MCea..., that n obt.a1D aU the
.~ we 'Nqtdft, &lad prefurabq tbe ar1M1¥sia l'Q'alta &8 well, l1T
tbt'" u..

OFFICE

SURNAME" -------

DATE" _

Form AEC-818 (Rev. g...Q)
u. S. GO'fERNtiENT PRINTING OFFiCE 16-62761-3



ORB,AS

UD10D carbide lltelear Company
Post Office Box P
Oak :Udge, '!eDDesH.

Attentions Dr. J. A. Swartout. Deputy Director
Oak1.1dge National LaboratoJ7

Subjeo\, REQUEST Fon BURIAL OF KAPL WASTES 310RED A'f NIAtlARA FALLS

( 't
ReteJ"enoe 18 M<M to our letter dated December 26, 1951, subject:
Waste Bul"1al • Niagara Falla Druaa.

We have been in the proeeu of disposinr; of all JttPL wastes stored at
Niagara Falls prepAratory to closing out our contract there and t!'Msferri.ng
the responsibil1ty tor the property to the New York operations Orrioe.
fluu. had been stored above ground at this location on an interim basi.
pending more suitable and penanent disposition. It 1. no lon!teJ" po••ible
to contime this method or IItorage aOO we have no alternative tnt to uk
that the Laboratol7 ao_pt these wastes for burial. We have arranged tor
the burning of the collbustible wast. CODtaining low level conta1l:d.natiOll
and have in thi. I18nner substantially- red~laed. the total volume of 1I'a8tes
involved. 'there ar8, however, approximately sewn car loads of waste
In 4' x 4' :x: 4' wooden boxes which lI1.t be dUoarded. l1e bave discueHd
this matter with ;y'OllJ" Mr••:~. J. Witkowski lnrormall!z~nd he is aware or
the details of this problem. Jbo. Frank VI. Malone, cmet.. Niagara FaUa
Branch, USA.EX::, will contact Mr. Witk0w8ld. concern1ng the details of these
waste 8hipme~1ts.

Costs incurred by OliNt are to be aocumlated and tNnSferred through the
ourrent aooount to 011) with the identification.. "-or ORO ActiVity 2170".

We regret the necessity tor asldng that you do this, but again no sui-table
altemative exists. Your cooperation and assistance in this matter ls
eppreclated.

S 30 <1.
r: u

U. I. GO'i'ERNMENT PRINTING OFFiCE 16-62761-3



IN REPLY REFER TO:

OF:TPC

UNITED STATES

ATOMIC ENERGY COMMISSION

Oak Ridge, Tennessee
April 18, 1958

Hooker Electrochemical Company
P. O. Box 344
Niagara Falls, New York

Attention: Mr. Walter S. Beanblossom
Administrative Assistant to Management

Gentlemen:

This letter refers to your telephone conversation of April 7, 1958,
with Mr. B. M. Robinson in which burning of KAPL wastes was discussed.

We propose, and understand that you are agreeable, to make burning
and shipment of the KAPL wastes within the scope of maintainin~ and
operating the storage area adjacent to the Boron Metals Plant (Reference:
Article I, Paragraph 3 (g), Modification No.2, Contract No. AT-(30~1)
1524). Under the provision for modification of the Commission's letter
of July 7, 1953, as set forth in the above contract reference, you are
hereby authorized to burn, ship or make other disposition of the KAP.L
wastes as the Commissiop. may direct. With the letter of July 7, 1953,
so modified, costs for disposal of KAPL wastes are 'allowable under the
contract. Funds to cover such work have been provided in our FY 1958
budget. Your written concurrence in the proposed revision to the
July 3, 1953, letter will be appreciated.

It is our hope that the KAPL wastes may be totally disposed of prior
to June 30, 1958, when administrative responsibility for the Boron Metals
Plant and the adjacent storage area will be transferred to the !EO New
York Operations Office. To this extent we would appreciate continuance
of burning "low dose rate" (6 mr/hr or less) waste and shipment of mater
ial in excess of' such tolerance as early as possible.



Hooker Electrochemical Company - 2 - April 18, 1958

Procedures to be followed, including .precautionary measures, in burning
and handling of KA.PL wastes are outlined in two reports by Mr. J. L.
Hanner of your company, dated March 4, 1958, and April 7, 1958. These
reports cover conferences in which health physics personnel of the
AEC New York and Oak Ridge Operations Offices participated. The reports
fUlly set forth instructions given by AEC representatives. The report
of April 7, 1958, brings up to date work to be done in the period to
June 30, 1958.

We believe that the procedures and measures described in these reports
are consistent with the requirements of Article VI, Paragraph 6, Modifi
cation No. 11, of the contract with respect to the taking of reasonable
precautions to protect health and minimize danger from hazards to life
and property in the burning area.

Any costs or expenses, including possible liability to third parties
incurred in performing this work will be considered as allowable costs
as provided in contract Article II, Paragraphs 2 (r) and 2 ,(t).

We appreciate the cooperation you are giving in effecting a timely and
orderly shutdown of the Boron Metals J'lant and its related activities.

Very truly yours,

-:(~
Manager
Oak Ridge Operations Office



~
1,,



\I. 'i. Hendrix, Director, Heactor li.lJginwring
:u\d 'fechnical Services Division, (;.)chenectady ;:"il'i

Gper,~ t.1 ona '
Ha1"mnn :..1. Roth, iJ1recU)l", liesearch and Oevelopaent
Division, ,jt\k rtidge Operations

December 26, 19S7

"

It ha:; become neeesl'!JN';y to dispose of the contam.inated wastes from
}\:l L »hleb Ol'"G presently stor~ at thft JAke Ontano PrdMrce :.3torage
.3itc at 'Ni~ara }"ll., N.Y. ',tatsewastes g':'e of. tl1lti major typli9 nnd
it is nlanned that eaeh will be handled in a S'AUJwhat different m;qmer.

1"1nt, there are several hundred 4' x 4t X 4t wooden boxes ("ontd~
combHJt.ible and non-oomoostible 15olid!J. 'Irrangementa have bet:m made
with our cOI1trac\or at Niagara Fd18, !~he Hooker Cher.::leal GOtDp!1rJT, to
burn the combustible" nne! Vereby rechee the total volwae of those
lfa;stee J,Srior t.o the shi,1"Snts to i;ak lOdge for bAr!;l. l"he Health
ar-.d -.'at'ety laboratory, NYUO determined exrerim'~i!'JtAlly $oYfto'?time ago
that this aculd be aecompl1ahed witbout significant eft'liromental
cont<'lm:i.nat ioa. HA.)L wi.ll provide the necell!UL7 hea.lth pb;yaics
:,nltoring 80rvicn dllri~1 these burning operaUcnfh It. ocoJrred
to us ::hat KArL might be interested 1n viewing ·and ,')tn*hapa taidn,;:: 6.)_

env1rotlllmtal monitoring Muure::tenia during these burning opera tliJ!W
in c()mection 1d th the evall.l@t1on of their own waste handling l'Jt"oblema.
If there 1s 8D7 sueh interut, arnngementa can be Mde thnH)t;h
F. \~. ~.talOfte, Chief, Niagnra Falla Branch, Lewiston, N. I.

'there are also SOlie 1000 droms of evaporator al.ll"!7 whieh were e:enerated
in K'l" !..'. waste tre~1tment plant. :'rrsngement.s have been made tor
Hooker CheMical CompaIV ;,f:'roonnel to load and ship all of tbeH drums
to Oak !{1dge cOJrUIeneil1f' on m' about Jamar7 6, 19S8. )ince ~ookt1r

Ghe~:\CAl Go,;;paT\1 doe, not normally handle or ship rad1naetlve material
they will require so_ compei«nt t;'l1dance in -the preptlrat1.on or these
:.Jhipments. "Uti L ro',]'tinely makes dmlar ahipments to Oak it1dr~ and
has therefore had considerable experienee with :mch &.opec\8 as lo.lding
to achieve max1mtlm 6hield1l1J!; or the IIOre b1ghq radio8,c tlve <iN_, the
extent to whioh stacking of the drwu is pa:J sible, the part1nent Ire
ref{'llat1ons .. the method or applying tor 3peci.:i1 permits from the
lnreau. ot:xplooives, etc. Hooker ,)'rsonne1 will renull"e technicnl
...iatanoe f'rmn SO!lle source in preparing these shipments and dM(~

l(,'\.PL'a experienoe is 30ipooitleally p<',rtlnent, U31st!Joce Cr')l!l somerme
like !dr. D. ',. itumiari would be more helpful than that available trOll



Y. V. Hendrix - ~! .- ~ 26, US7

other 801ft. not exper1enced wi t.h t.h1a t,1'.Je of sr.ipmet.. Proper guid,ance
wUl great.q expedite the shlr.-mt of t.he;$e l.i~i'L W&:ites and t..'1ereby
redU4. the 008\8 1Jwoly.. It would tJutNfare be greatJ.y appreoia.ted
1.f yO\l could arraage tor IAfL to provide this aasistanee.

Any addltiDMl WOrJPtica regarding t.hese shipments MY be obtlJined
!I"OII ,~ Seha-. Re8earcb and DltY'elop1l8llt il1v!slon, "fW, or
l"rank Ifalo. la tiagara Falla.

uRIGINAI_ SIGNED I.; f
J:.tERMAN M. Rom-
Hers-U1 It. Hoth

,

ee, F.I1J
•

IV. IlalOfte, Nta.gal"& Falls
l·j. ttl~cht \ iliL

16-62761-3
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ORBtJAL
Oak Ridge, Tennessee

/.;2.- ,H - ~-7

Union Carbide Nuolear Company
Post Orfice Box P
Oak Ridge, Tennessee

AttentionJ Dr. J. A. awartout, Deputy Director
C\sk Ridge National r..horatory

SUbject: ,;,f\. .:'1'E BJRI/\.L - NIAnARA F.\LI..s DHJMS

Oentlewml

Confirming an informal teleohone conversation with r.1r. A. ;.'. Rupp
of your organization, tentative plans are being made to send one
thousand dri.UDS of waste from the Niaf;ara Falls Site to O,tIlL for
burial.

I'his waste is coJtPOsed of concentrated residnes from chemical
~rocesoe8 at KAPL and should be in a highly viscous or solid state.
All of the waste was ohemically neutralized prior to its being
sealed in 55 gallon dl"'llDS. Ibe level of radiation at the surface
of the drums ranges from 500 mr/hr to 1$00 mr/hr.

About 200 of the drums are mild steel an(l have been exposed to the
elements for severnl years. 1\;':; a re~lUlt the..>e druJE are in an
extremely poor condition and it 1s considered 1.mpcrative that they
be ddsposed of immediately. It 1s planned to rIsco e'loh of these
dr'lJlS inside of a 65 gallon steel drum capahle or eontaininp: the
waste.

The Niagara F'tllsBranch or the A"C has been advised to make
preliminary arrangements for this burial with Mr. l~. J. Uitkol'fflki
of URNL.

Coats incurred by ORNL 1n d1 sposainr: of the drums are to be accH.nmlated
and transferred throur;.h the current account to ORO with the identifi
cation. "For ORO Activity 2l70 1f

•



DecetRber 13, 1957

OFFICE.

It will be appreciated if you aan acoo~te this waste shipment.

Very truly yours.

Hel'lWl 14 Roth
Director
Researoh alii Development I)ivision

cc, C. w. Qlurber, UCIC (2)

~
! R.• c. Ansstrong, ORO

J _ "_ Rueh, mo
L. D. MacKay, 000
N. A. Shearon, ORO
F. ii. Yalone, Niagara Falls

~(!.;" .T A .LE. ~eR{V\Atll WA--.U+,

~=:..~~.: ~~~~=:=~=
-------------------~~------_._-- ._------------------------ .---------------
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ABSTRACT

Radon-222 monitoring results for the U. S. Department of Energy-Niagara

Falls Storage Site over the period May, 1978 to February, 1980 are

reviewed and summarized in this report.

Radon-222 levels in inhabited areas surrounding the storage site were

all found to be no greater than 0.5 pCi/l compared to an average

ambient air background for the region of 0.23 ~0.01 pCi/l. Ambient

air radon levels rapidly approach background within 0.5 to 1.0 mile

from the storage site. Weekly sUrveillance information, averaged

over a year, indicates that six of the eight fenceline ambient air

monitoring stations showed concentrations well within the concentration

guide limit of 3.0 pCi/1 for uncontrolled areas. The remaining two

adjacent stations (along the western boundary fence) showed elevated.

average radon levels of 4.28 and 5.68 pCi/l. respectively. The higher

levels at the western boundary fence are attributed to the Spoil pile

area. which is within a hundred feet of the present boundary fence.

Maxima were observed in both soil air and ambient air monthly radon

levels, which correlate closely with meteorological parameters; A

spoil. pile radon flux survey is described which identifies radon s?urce

isopleths and quantifies yearly average pile emissions. Average off

site radon flux from soil was found to be 0.14 +0.07 pCi/m2-s. Weighted



average (yearly) radon flux from the spoil pile was found to be

407 pCi/m2 -s.

The effects of applying asphaltic emulsion, or water, to reduce radon

emissions are discussed. Application of asphaltic emulsion to residues

in storage buildings resulted in an average reduction in radon emissions

of 94%.

Variables affecting radon emanation and measurement are discussed,

including: instrumentation; meteorological conditions; and source

distribution and magnitude.

Recommendations are suggested to improve the existing radon monitoring

program and future useful innovations are discussed.
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INTRODUCTION

The National Leuci COJ!l!Jilfly of Ohio (NLO), il subsidiary of NL Industries,

Inc., assumed custodial responsibility for management of the U.S.

Department of Energy-Niagara Falls Storage Site (DOE-NF) in January,

1972. Since that time NLO has instituted a program of testing soil,

air and water to assess the influence of the DOE-NF site on the

surrounding environment.

This report endeavors to summarize one aspect of this program: .

radon measurements.

Since a thorough characterization of the physical description and

history of the DOE-NF site has been reported elsewhere,lno further

effort will be made in this report to elaborate on these aspects of

the site.

Due to the potential health hazard of radon, both the U.S. DOE and

the State of New York have adopted relatively stringent guideline

limits on concentrations of radon in air, for uncontrolled environ

ments. The.value presently accepted by both organizations is ~n

annual average of three picocuries radon per liter of air (MPCA =

3 pCi/l).
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Radon-222 (hereafter called radon) is farmed from the radioactive

decay of 226Ra (Table I), a by-product of uranium processing. If

allowed to accumulate, the 222Rn activity will attain its equilibrium

activity (99.6%) in about 30 days (Figure 1). In practice, since radon

is a gas, some fraction of the radon is evolved from the parent resulting

in disequilibrium of the decay chain. Figure 2 illustrates the activity

buildup in an initially pure source of radon (e.g., airborne radon) •.

It will be noted from the figure that 218pO reaches its equilibrium value

(99.6%) in about 30 minutes. The other alpha particle emitting daughter

(214 pO) does not achieve equilibrium (97.11%), until about 4 hours,

however. Beyond 4 hours a mixture of 222Rn and its daughters will decay

with the 3.823 day half life of the 222Rn parent. Several radon assay

techniques util ize a measurement of 21apO and 214pO content to determine

initial radon concentration (after an appropriate decay correction).

Other assay techniques employ the fact that alpha activity (from 222Rn,

218pO and 214PO) reaches its maximum value (2.9148 times the initial

222Rn activity) in about 215 minutes.
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CHRONOLOGICAL HISTORY

The first cursory radon measurements were made at the DOE-NF s·ite in

August, 1977 at the request of the Oak Ridge Operations Office of the

DOE. Prior to this time it was not felt that airborne radioactive mate-

rials were being generated at the site, since wastes stored in. the open

had been covered with 15,000 yd S of slightly contaminated, contiguous

soil in 19722 ,3 (shortly after NLO assumed responsibility for the site).

Three radon measurements were made at the site covering the week of

August 30 - September 6, 1977 using passive environmental radon monitors

(PERM's) borrowed from the Environmental Measurements Laboratory (EML).

The PERM's were located at points 4, 5 and 8 (shown on Figure J).

Average radon concentrations for the period are given in Table II.

Although only one assay exceeded the concentration guide (qG) by about

14%, it was felt that a long-term radon monitoring program at the

DOE-NF site was needed. 4

In late October, 1977 one EML-PERM was obtained for use as a model for.

the construction of eight units for field use. The completed units were

sent to EML for calibration and subsequently returned to NLO·,in mid~

May. 1978. Routine radon measurements were initiated at the DOE-NF site

on MaY 25, 1978 and have continued up to the present time, interrupted

only by periods of recalibration and/or maintenance. A radon calibration

chamber was fabricated at NLO to permit future calibrations of the
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PERM's to be performed in-house. The NLO calibration chamber is a

modified version of a unit developed at EML by J. W. Thomas (Appendix A).

In addition to routine on-site measurements by NLO. EML has also

established several off-site monitoring points within several miles.

of the DOE-NF site. These points serve as a basis for determining the

effect, if any, of radon emanations from the site on populated areas

in the nearby environs. Collection of off-site radon data began in

August, 1978 and has continued up to the present time.
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RESULTS

During the 21 months since the beginning of routine radon monitoring

at the OOE-NF site a great deal of data has been compiled in an effort

to quantify off-site levels and to identify on-site source terms.

Definitive measurements are greatly complicated by the large number of

variables affecting both radon exhalation (from buildings, residues and

soil) and radon measurements.

The eight PERM's located at the fixed locations indicated on Figure 3

are integrating instruments that are normally deployed for one week

intervals. Readings from these units are then translated into an

average ambient air radon concentration for the period. Although there

are nine locations indicated on the fence line. only eight PERM units

are actually employed. During the week of November 30 to December 7,

1978 unit #5 was permanently relocated at position #9 to provide addi

tional coverage for this portion of the site. Measurements at position

#5 had been at, or near, background levels. Each of the PERM units is

affixed on a boundary fence with the exception of unit #2 which is

located on an interior fence. approximately 50 ft. north of the K-65

storage area. In addition. EML also regularly monitored two ,on-site

locations: "0" Street and the Boil er Pl ant.

At ,the present time EML is monitoring 20 representative, off-site

outdoor locations, as well as 10 buildings (indoors) in the immediate

area. Table III summarizes the current off-site radon measurement

-7-



data. s The approximate location of each outdoor off-site monitoring

point is indicated on Figure 4.

The variability of radon measurements taken at any given location

(indicated by the range values in Table III) once again points up the

temporal, seasonal and meteorological influences oin these data.

Similar variations were also seen in data obtained by NLO. When these

variables are propagated with normal statistical variations in radiation

measurements, it can lead to misinterpretations and erroneous con

clusions if too few data points are being considered. For this reason

the best estimate of ambient radon levels at a given location should be

an annual average, which in effect smooths out localized short-term

perturbations.

In order to determine the influence of the DOE-NF site on the radon

level in the surrounding areas it is necessary to establish a back

ground level at a location far enough removed geographically so as

not to be influenced by the site. Data from three locations monitored

by EML for over a year was statistically evaluated (Table IV) and two

of the locations were compared to a third, control site, almost 4 miles

away (Ransomville). The radon background values obtained at one and two

miles are statistically indistinguishable from the level at the four

mile control point, therefore the best background estimate was the

average of all three locations (i.e:, 0.23 ~O.Ol pCi/l). This value

shaul d be subtracted from all radon measurements to obtain an "absolute"
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value. The average background radon level obtained at the DOE-NF site

compares exactly with that obtained at Chester, NJ (an EML regional

monitoring station).G

If background is subtracted from all off-site values (Table III) it

will 'be apparent that all measurements are at the 0.5 pCi/l level, or

less. This is well within the 3.0 pCi/l concentration guide. Radon

levels within a half mile of the site are approximately 2 to 3 times

background indicating that the site is contributing to environmental

radon, but it is not causing significant increases at residences sur

rounding the site. 6 In addition, ambient radon levels rapidlY'approach

background within 1/2 to 1 mile. from the storage site (reasonably close

to the pre-1972 size-of the DOE-NF site).

Sufficient data has been gathered at the boundary fence radon monitoring

stations to note definite seasonal trends and to compute average emanation
.

rates from the site. It should be noted, however, that data on average

monthly emanation rates are based on a maximum of two values, and in

some instances only one value was available. Weekly data for the 21 month

period is contained in Appendix B. For purposes of seasonal evaluation,

weekly data for each month were averaged and the results are given in

Table V.

A review of the concentration levels for each station (Figures 5-13)

indicates: (1) stations #1 through #6 are below the concentration
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guide level all during the year, (2) the average radon level at

station #7 is well within 3.0 pCifl, it does exceed 3.0 pCif1 in

August and September, however, and (3) station #8 and #9 both exceed

the concentration guide when averaged over the year.

Inordinately high values during September, 1979 caused maxima in radon

levels for stations #7, #8 and #9 for this month. During this period

remedial action was being performed at the site on Buildings #413 and

#414 to lower radon exhalation from stored residues. The entrapped

radon contained in these buildings was pumped out during this period

to lower it to a safe working level. Septeinber. 1979 average concen

tration values may therefore be artificially high. ;

Maxima inthe data for July, at stations #1; #3, #6, and #9, are probably

actual and their presence has been supported by additional information to

be discussed later. Small maxima during the March--April period are also

reasonable, and expected, based on meteorological considerations. The

composite radon emanation concentration for the whole site is 1.69 pCi/l

when considered over a calendar year. Figure 14 illustrates the site

composite of all monitoring stations over a calendar year.

Prior to J~ly, 1979 several attempts were made to identify a\eas on and

near the DOE-NF site exhibiting levels of radioactivity in excess of

background. According to an EG&G aerial radiological survey (October,

1978) six areas were identified as being between 2-20 times more radio

active than backgroun~. These areas are: the R-IO residue storage area,
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near West Patrol Road (137
CS contamination), K-65 tower area, north

burial area, railroad bed (eastern boundary), and the central drainage

ditch. The principal contaminant in each case was identified as 22°Ra

(222Rn "precursor), except for the area with 137CS contamination indi

cated above.

Ford, Bacon &Davis Utah (Report FBDU-265, October 31, 1978) performed

brief radon transport calculations for the site and offered remedial

action alternatives. The materials stored in Buildings 411, 413 and

414 were found to be the major contributors to excess radon levels at

the fence line. Some question was raised as to the validity of the

radon flux terms upon which the calculations and subsequent conclusions

were based. Approximately 22% of the fence line activity at stations

#7 and #8 was attributed to the residue spoil pile. Flooding of the

residues in Buildings 413 and 414 was proposed as the most cost effective

means of reducing radon exhalation from these sources. Covering the

residues with an asphaltic emulsion was also proposed as an alternative.

The latter proposal was implemented in September, 1979.

In an effort to define the strength and location of radon emission sites

in and around the spoil pile, a comprehensive evaluation began in

November, 1978. One hundred and twenty soil/air flux measurements were

made on, and near, the spoil pile (Figure 15) using charcoal canisters.

The spmple points were 14 feet apart for a total length of 420 feet and

each line was separated by a distance of 70 feet. The north-south and

east-west traverses were conducted on different days, therefore readings
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at grid points Y 11 B 10 should be comparable; the same holds true

for Y 16 -- A 10, Z 11 -- B 5, and Z 16 -- A 5. In addition, fourteen

grab air samples were taken near the west boundary fence with a 2 mph

wind blowing from the east. Figure 16 shows the location of the grab

air sample points (several duplicate c samp1es were taken). Two up-

wind measurements were also made (indicated on Figure 16 as points A and

B) for reference; average values obtained at each of the sampling points

are shown on the figure. Pole #12 roughly corresponds to PERM station

#8, at which a value of 6.0 pCill was obtained for a comparable time

period. Upwind measurements were one and two times backgound,

respectively; however, the fence line measurements exhibited a definite

radon profile (Figure 16). Maxima appeared at pole positions #14 and

#16 (approximately 75 ft. and 275 ft. north of the northwest corner of

Building #411 and 200 ft. west) indicating the major source of airborne

radon at the western fence line to be the Spoil Pile area. The close"

proximity of the spoil pile to the fence line «100 ft.) and easterly

winds combine to produce elevated radon levels at the fence.

Efforts to develop a source term for radon emanation from the spoil

pile have been hindered by the extremely heterogeneous nature of the

residues stored there. This fact is confirmed by the radon soil/air

concentration isop1eths (Figure 15). Actual measurements (in pCi/m2 -s)

are indicated at their respective sampling locations.

-12-
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Ten off-site locations were chosen for soil/air background measurements. 7

Triplicate assays were performed at each location. The average back

ground soil/air radon emanation rate was calculated to be 0.14 +0.07

pCi/m2:s. The lowest spoil pile measurements (approximately 4 times

background) were observed near the center of the pile which was

partially covered (in 1972) with soil containing low levels of contami

nation.

In order to calculate an average radon source term for the spoil pile

the approximate dimensions shown on Figure 15 were assumed. Based on

this assumption the extent of the spoil pile is 3.43 acres (149,193 ft 2 ).

In light of the fact that all areas included are at least four times

background, this is probably a valid assumption. The inclusive area of

each isopleth was empirically determined (by weight) using the scale

1" = 60'. All of the data points included in a given isopleth were

used to compute an average flux value for that region. A weighted

average flux value was then computed for the entire pile, based on the

area of each isopleth. The weighted average radon spoil pile flux was

thus calculated to be 317 pCi/m2 -s.and the geometric centroid of the

pile is approximately 206 ft. due north of the northwest corner of

Building #411.

The effect of seasonal variations on the spoil pile radon exhalation rate

was studied by leaving two charcoal canister supports permanently

emplaced for over a year. A third unit was located in an open field to

serve as a "background" reference. The location of each unit and the
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average results for a calendar year 1979 are given in Table VI. A

plot of the data (Figure 17) reveals a similar peak in March and July

to that seen in fence line ambient air measurements. The November

average spoil pile assay (positions 1 and 2) for eight independent

measurements was 305.0 pCi/m2 -s, which compares well with the weighted

average values (317 pCi/m2 -s) obtained during the November, 1978 spoil

pile traverses. The yearly average spoil pile measurement for

positions #1 and #2 was 393.2 pCi/m2 -s. Correcting for monthly varia

tions in flux, the weighted average radon exhalation rate becomes:

YEARLY AVERAGE SPOIL PILE
RADON EXHALATION RATE =

(317) (393.2)
~ = 407 pCi/m2-s

In July, 1979, a comprehensive radiological survey was initiated at the

DOE-NF site by Battelle Columbus Laboratories (BCl) under a subcontract

with NLO. 8 This survey was the most systematic approach to the identifi-

cation and quantification of radon sources at the OOE-NF site to date.

Not all questions relating to radon exhalation at the OOE-NF site could

be answered in the relatively short duration of this study (about three

months) but.a great deal of information has been acquired.

Bel confirmed earlier conclusions by MlO that the Spoil Pile area is a

primary contributor to elevated off-site radon levels and that Buildings

#411, #413, #414, and #434 also provide significant contributions.

Characterizing radon emission levels from these sources has been diffi-

cult due to: the diversity of instrumentation utilized, areas surveyed,
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sampling conditions and measurement units, as well as measurement un

certainty. Radon measurements at the DOE-NF site have been conducted

by: NlO, EMl, BCl, PNWl, and FBDU. Each organization has adopted

what it" considers to be optimal instrumentaion and procedures and

few agencies have actually endeavored to cross-check or compare

measurements (with the possible exception of NLO and EMl, to a limited

degree). A great deal of information is unusable since exact

sampling locations and conditions are unavailable. Measuremenx errors

have not been reported in many cases, making it difficult to interpret

assay differences as being actual, or merely statistical abberations.

For these reasons, the BCl data is probably the most useful gathered

on radon emission from various sources at the DOE-NF site. The data base

covers roughly a three-month period, during which repetitive measurements

were conducted under identical conditions, at various fixed locations.

There are some anomalies in the BCl data, however, and one should be wary

of making absolute judgments based upon them.

Three different techniques were utilized by Bel for radon collection and

analysis. There appears to be no cross comparison between techniques,

however, an analysis of soil air data by two different techniques (Table

VII) at a given location, indicates that there is no statisti~ally

significant difference between the two methods. The average absolute

difference between techniques was a rather high 41%, however. The

average value for the two methods is therefore the best estimate of the

soil air radon level for that grid coordinate.
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There was an excellent correlation between EMl flask values for the

western boundary fence (Fiqure 16) and values obtained by BCl for soil

air radon (Figure 18). Maxima appear at roughly similar locations

in each case.

Comparison of the two techniques utilized for ambient air measurements

(Table VIII) indicates a relatively good correspondence between them.

Only one area (5 19 W16) of relatively high radon concentration in air

was identified: -this area corresponds closely to the previously

identified area of high soil air radon content (Table_ VII). Flux

measurements, per se, were not made during the BCl radiological survey;

the air radon immediately adjacent to the soil was analyzed instead.

This type of data should be helpful in drawing relative conclusions,

such as the identification of radon sources, but the data will be diffi

cult to correlate with emission rates from the soil (flux).-- In addition,_

soil air measurements would probably be more influenced-by meteorological

conditions during sampling than a flux assay.

Ambient air measurements at the spoil pile were somewhat meager as seen

in Table IX. There appears to be generally good agreement with the

maximum in the fence line radon soil air measurements at S 19; un

fortunately, measurements were not made at 5 27 to verify the larger

soil air maximum at that location.
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Measurements of soil air and ambient air were made at each of three

locations near the spoil pile (Table X). A comparison of these values

will yield information relative to the relationship between the two

measurement locations.

Since flux data were unavailable from BCl for the spoil pile, the

previously determined average flux value (407 pCi/m 2-s) could not be

compared directly to the composite average ambient air value :(Table Xl.
Clearly the ambient air value would be greatly influenced by wind

velocity and since about 4-10 hours would be required for the heavier

radon to completely diffuse into the higher strata of air, a concentration

gradient would be expected, and was observed in the Bel data.

Radon measurements were made in all the residue storage buildings at the

DOE-NF site; again BCl data is the most complete (Table XI). although

measurements have been made by other organizations periodically.

These assays, although very useful for radiological health and remedial

action indicators, are difficult to interpret as far as developing

source term information. Grab samples of the air surrounding these

buildings would have been more useful for source evaluation, as would

a determination of building exhalation rates. For example, radon

content under tne concrete top disc atop the K-65 tower (Bldg. 434)

was extremely high (about 50,000 pCi/l), fence line readings for

locations surrounding the tower (viz. Stations #2, #3, and #4), however.
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indicated that off-site radon levels from this area reached only a

maximum of 0.41 pCi/l (Station #3).

The BcL data (Table XI) also indicates the effectiveness of the

asphaltic emulsions applied to Buildings #413 and #414. Radon

emission from the residues was reduced by 96.4% and 92.2% for

Buildings #413 and #414, respectively. The addition of the

Petromat® substrate prior to the asphaltic emulsion (Bldg. 413)

further reduced the radon level to one-half that of Building #414.
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DISCUSSION AND CONCLUSIONS

.-
A great number of factors affect radon measurements; among these are:

instruments utilized, meteorological conditions and source distribution

and composition.

INSTRUMENTATION

Instruments utilized for the determination of radon fall into two major

categories: t~ose indicating instantaneous (grab sample) concentrations

and those yielding time integrated concentrations. Leggett, et al!

halve shown that radon concentration varies quite significantly during

diurnal periods; another studylO has shown up to an order of magnitude

variation in radon concentration, at a given location, over a period of

a year. For these reasons, estimates of radon concentration should be

averaged over as long a period as possible to eliminate short-term

perturbations and should include as many measurements as are reasonably

feasible. Yearly averages tend to smooth out variations due to

statistical measurement uncertainty, as well as cycliic diurnal

and seasonal variations.

The most commonly used grab sample technique is the Lucas chamber

(developed by H. F. Lucas, Jr.). This device (Figure 19) consists of

a cell which has been coated with a ZnS(Ag) scintillatpr which gives

off visible light when struck by alpha particles from radon and its

daughters. It is normally evacuated prior to use and an air sample
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is filtered into the active volume of the cell (normally taking less

than one minute). Daughter atoms are allowed to grow to thei.r maximum

alpha activity (Figure 2) and the cell's activity is measured. The

Lucas ··ce11 can be used either in the grab, or conti nuous mode and it

is quite often used to standardize other detection systems. BCl has used

cryogenic preconcentration of air to enhance the sensitiv·ity of the

Lucas cell technique.

The four most common long-term radon measuring instruments are: activated

charcoal, alpha track etch film, Wrenn chambers. and PERM's. Of the four

techniques; the activated charcoal is the most sensitive (0.01 pCi!l) and

the alpha track etch film is the least sensitive ( 100 pCi/l).ll

Activated charcoal is normally utilized in a canister (such as the

Army M-ll gas mask canister) which is affixed to a surface for subsequent

radon flux measurement (Figure 20). An integrated radon sample is

normally collected over a period of from 16 to 24 hours. The absorbed

radon is then_either counted direct],}' with .. a l'laI(H) scintiJJation

detector or deemanated and counted in a Lucas cell. The charcoal can be

regenerated for reuse by passage of dry air through the canister.

The alpha .track etch film (such as that marketed by Terradex Corp.

(Figure 21) is relatively insensitive to all but airborne alpha emitting

gases. When radon comes in contact with the coated film it leaves

tracks, the number of which is proportional to the radon activity

causing then. Alpha track etch films are normally left in place to
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incubate about 30 days and then the radon concentration is calculated

from the number of tracksjcm2 •

The Wrenn chamber allows filtered air to diffuse into a sensitive

volume where the daughter activity is collected on a ZnS(Ag) scintillation

detector. The Oak Ridge National Laboratory has developed an automatic

continuously monitoring, unattended version of this chamber (Figure 22)

for environmental monitoring. When operated in the manual mode. samples

are normally collected over a seven-day period.

The PERM (Figure 23). developed by A. C. George. operates in a manner

similar to the Wrenn chamber. Dry air is allowed to passively diffuse

into the sensitive detector volume where daughter activity is collected

on a thermoluminescent detector (TLD). The TLD chip (normally LiF) is

then removed and related to original radon activity using a TLD reader.

Each of the foregoing instruments have their drawbacks and advantages.

Humidity, for~instance, appears~ to affect most of them (to varying

degrees) and could cause erroneous results (in either direction.

depending on the instrument and the manner in which it is employed).

Parzyck, et al!' has an excellent comparison table of many of the more

commonly used radon detectors; most of his comparison informqtion is

reproduced in Table XII. Radon detectors can be further divided into:

{l} ~hose using field collection and analysis. and (2) those using

field collection and laboratory analysis.

-21-



Instruments falling into the first category are the portable, self

contained units utilized for continuous, or long-term operations.

Instr.uments in the latter category are those requiring additional

processing prior to a determination of radon concent~ation (e.g., TLD

chips must be analyzed on a TLD reader, or alpha tracks must be

measured on a film).

Since a TlD reader was available, the PERM unit developed at EML was

chosen by NLO for field use at the DOE-NF site. An additional con

sideration in the use of the PERM unit was that eight units could be

manufactured linexpensively and deployed rapidly in the field. The

units were manufactured, deployed and operated, as per EML's instructions.

The sensitivity of the PERM is stated to be 0.03 pCi/l (Table XII). with

a relative precision of ~30% (la). For four consecutive months (late

1978 to early 1979) all eight PERM units were placed at monitoring

station #8 along the west fence line in order to obtain information on

tile reproduCi!:Ji 1itYOr the radon ana lys is. Results of the stuifi es are

given in Table XIII. The weighted average concentration was found to

be approximately 3 pCi/l (the concentration guide limit for un

controlled areas). The overall relative standard deviation (RSD) was

found to be ~4l.9%, by pooled variance. Consultations with EML personnel

yielded no apparent cause for the slightly higher error encountered

in the NLO PERM units. No efforts have been made to date to determine

the precision at the presumed lower limit of detection (0.03 pCi/l) at

NLO; however, the precision would be expected to be somewhat worse than

that encountered at the 3pCi/l level. Using all of the off-site radon
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background data (for the four locations tabulated in Table IV) generated

by EML, the individual assay precision (at the 0.23 pCill level) was de

termined to be :,,38.1% (R5D).

Several theories have been proposed as to the cause of the relatively

poor precision values and they are presently being investigated at NlO.

METEOROLOGICAL CONSIDERATIONS

The effects of meteorological conditions on both radon emission and

measurement have been well documented. For this reason monitoring data

should only be used as a relative indication of the radon concentration

for the sampling period, and not extrapolated to make long range average

emission level predictions.

In tests conducted at NlO by M. W. Boback 12 on residues from the DOE-NF

site, water (moisture) was found to significantly reduce radon flux

emanated from the materials. Residues saturated with water emanated

26% less radon -etlan ory mated aT. -A one-hal f inch water covering -

resulted in an 80% flux reduction.

The above data combined with information on snow and rain at the DOE-NF

site provide a plausible explanation for the small maxima observed

in the fence line ambient air levels (Figure 14) and the soil pile

flux levels (Figure 17).

Only sporadic weather data is available for the DOE-NF site {most of

which was obtained from the NIKE site, approximately one mile northeast
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of the DOE-NF site). The Buffalo Airport (approximately 40 miles south)

regularly tabulates meteorological information and their 10 year average

datal 3 correlates well with actual on site measurements (Table XIV).

Monthly average temperatures (Figure 24), snowfall (Figure 25), and

a wind rose (Figure 26) have been plotted, based on the Buffalo Airport

data. It is apparent from Figures 24 and 25 that the temperature exceeds

freezing, and the snowcover melts, during the period between March and

April, which coincides with the period wherein a small maximum was ob

served in radon emission rate. The month of maximum average ambient air

temperature also correlates well with the month of maximum radon

emission rate (JulY), as well.

As shown in Figure 16, wind direction and speed playa large role in the

level of radon at any given location. Upwind measurements, for

instance, are typically lower than measurements taken downwind from a

radon emitting source. Wind speed will affect the rate at which radon

is being dispersed, or transported, to a measurement site. Although

. the prevailing wind dfrection at the- DOI:-Nris-rrom theWSltJ, 18.5% of

the time (Figure 26) winds will be from the NE to SE quadrant, which

would cause radon to be detected at the western boundary fence. There

appears to be no correlation between wind direction and calendar month.

Temperature, snow (or ice) cover and soil moisture content will be the

major factors in soil radon emission rates and average conditions

will pave to be used for developing wind transport theories. The

development of a model for predicting average radon levels at some

finite location will require development of both a source term and an

air transport algorithm. Such a model is beyond the scope of this
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report but it is hoped that sufficient data will have been presented

here to permit the later development of such a model.

Meteorological condHionsaffect both the transportation of radon to a

receptor site and the rate at which radon is exhaled from soils,

residues, buildings, etc. In addition, the rate of radon emission

from soil and residues is 'also influenced by various soil parameters

which can only be determined empirically. Major factors to be con

sidered in defining a radon source term for a tailings pile are: the

soil bulk density, diffusion coefficient. void fraction, radium

concentration and the availability of radon from the radium parent.

In addition to the above parameters Countess 14 reported a factor of

10 decrease in radon 1'1 ux 1'011 owi ng a 3 cm rain and a reducti on of

2-3 orders of magnitude with an ice cover. FBDU 1S also showed that

radon levels may vary by an order of magnitude during diurnal periods

(with higher levels found at night). The effects of heterogeneously

distributed sources, soil air temperature, barometric pressure, and

_________~ J).artjaLoyerburciens. further complicates source term definition.to..the

extent that computer modelling techniques will in all probability be

required.
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FUTURE HORK

A thorough evaluation of the data collected to date at the DOE-NF site

will indicate several areas that need further study. Data concerning

the variation in radon exhalation rate of soils. residues and buildings

with temperature, barometric pressure, relative humidity and time of day

are very meager. This type of information would prove· to be very helpful

in developing a site-specific model for radon emanation. It is

recommended that all future monitoring work refer to grid coordinates

employed during the Bel radiological survey to facilitiate comparisons.

At the present time nontechnical resident site personnel collect

samples for subsequent laboratory analyses and collect TLD chips for

laboratory reading and interpretation. Although this has been a

necessary expedient in the past, it is felt that a full-time resident
,

technologist would greatly enhance the reliability of the radon monitoring

_______p.r.o~r:al!L.aL:t.I:te-DllE.d.j.E-s1t-e....-.--.----.------

Acquisition and installation of weather monitoring instrumentation would

enable a close correlation between radon emission rates and meteorological

variables in effect at the time of measurement. In addition to recording

the above meteorological information, a full-time technologist wou'ld

provi~e both instrumental measurement conditions and the added dimension

of nonroutine collection documentation. Eventually some. or all, of the

radon measurement and interpretation could be performed on site by

such a technically oriented person.
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Another area where further investigation might be indicated is the

measurement of radon daughter activities at various locations around

the storage site. Some work in this area was performed during the

Bel radiological survey.s Since radon is normally not in radioactive

equilibrium with its daughters when airborne, a great difference in

the concentration gradient between them could occur at any given

location. Due to the short-lived nature of the radon daughters. an

on-site measurement of their activity would be mandatory.

As previously mentioned, work is presently underway to evaluate and

improve the existing PERM assay by NlO. Interim radon measurements

are being conducted at the DOE-NF site by EMl. If the TLD chips were

collected and read on-site, several large variables could be

eliminated in the PERM assay. Acquisition and deployment of addi

tional PERM units could be accomplished relatively inexpensively and

their use would result in enhanced measurement reliability and fewer'

lost assays. This suggestion is of course contingent upon successful

- --------€c'omple-Hon-of-the-p-resent-PERM-urrii:-evaTaat-i-oll.

Should the outcome of the above study be negative an alternative

measurement technique will have to be adopted. A field-proven measure

ment technique (such as the modified Wrenn chamber in use by ORNL)

should be chosen to minimi4e deployment and methods development time.

ORNl h~s agreed to loan NlO a Wrenn-type detector, on an as-availab~e

basis. for evaluation purposes. Although initial acquisition cost

of a Wrenn-type monitor would be considerably greater than the PERM
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unit, it does provide the possibility of automated, continuous

operation. Other, less expensive, options would be available if

measurements could be performed on site by technical personnel (e.g.,

lucas cells).

An extremely useful innovation in the area of radon monitoring would be

an interlaboratory radon assay comparison. This would undoubtedly be

complicated due to the short 3.8 day half-life of 222Rn. Although

most laboratories trace their standardization to a 226 Ra standard

that has been deemanated, the method of radon deemanation, collection

and measurement, often vary from lab-to-lab. This accounts. in. part,

for the wide variability in radon monitoring data. An inter

laboratory comparison would identify assays containing systematic

errors and thereby eliminate them, in addition to providing a data

base from which individual radon measurement precisions could be

calculated for the individual laboratories.

And finally, preparatory to remedial action to reduce radon emissions,

a model of radon exhalation for the site should be prepared and

compared to actual measurements at the fence line. Remedial actions,

based on FBDU data, were performed on residues in Buildings #413 and

#414, as discussed earlier. Test plots were also monitored on ·the

spoil pile by Bel, which had also been coated with the same asphaltic

emulsion. Unfortunately, cracks developed in the surface of the

asphalt, rendering results useless. Although data to support the use

of asphaltic emulsions on exposed residues is somewhat meager. it is
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fully expected that equivalent reductions will be achieved to that

obtained under indoor conditions, if the emulsion is properly applied.

Keeping the spoil pile saturated with water during the summer months

should reduce exhalation rates sufficiently to lower annual fence line

radon concentrations to acceptable interim levels. Admittedly, this

is a stopgap proposal, suitable only untfl a more permanent solution

can be instituted.
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FIGURE 2

ACTIVITY BUILDUP IN PURE 222Rn
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FIGURE 3

DOE-NF ON-SITE RADON MONITORS
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FIGURE 4

EML OFF_SITE (OUTDOOR) RADON MONITORS
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FIGURE 5

A~ffiIENT AIR RADON MONITOR NO. I
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FIGURE 6

AMBIENT AIR RADON MONITOR NO.2
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FIGURE 8

AMBIENT AIR RADON MONITOR NO, 4
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FIGURE 9

AMBIENT AIR RADON MONITOR NO, 5
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FIGURE 10
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FIGURE 11

AMBIENT AIR RADON MONITOR NO, 7
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FIGURE 12

AMBIENT AIR RADON MONITOR NO.8
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FIGURE 13

AMBIENT AIR RADON MONITOR NO.9
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FIGURE 14

DOE _ NF SITE 222Rn COMPOSITE
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FIGURE] 5

SPOIL PILE RADON FLUX MEASUREMENT TRAVERSES
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FIGURE 16

DOE - NF FENCELINE RADON PROFILE USING FLASK GRAB SAMPLES
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FIGURE 17

lq7q SPOIL PILE AREA MONTHLY RADON FLUX VARIATION
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FIGURE 18

WEST FENCELINE (WIg.G) SOIL AIR 222Rn PROFILE

o Scintillation Vials

. • Terradex Cups

300

.--.
rl
"-.,..,
0
Po...-
Z
0
H

~ 200
po;

~
I'<:l
0
Z
0
0

s::
IX<

t\I
t\I
t\I

100

• •• • • • •0
10 15 20 25 30 35

BeL SOUTH GRID COORDINATE



FIGURE 19

LUCAS ALPHA SCINTILLATION SYSTEM
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FIGURE 20

CHARCOAL CANISTER SYSTEM IN POSITION FOR 222Rn FLUX MEASUREMENTS
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FIGURE 22

SCHEMA~IC DIAGRAM OF WRENN-TYPE RADON DETECTOR

Foam Filter

Active Volume

~~----t--- ZnS (Ag) IMylar
~v~~ Detector

'. cr" .• '-.',:;,.;.:.:""'.:I------t--- Light Pipe

--~----------~-----Photomultiplier

Tube

High
Voltage Preamp 1__;;.....1

Printer Amp Scalerl
Timer



FIGURE 23

CUT-A-WAY VIEW OF PASSIVE ENVIRONMENTAL RADON MONITOR
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FIGURE 24

MONTHLY AVERAGE TEMPERATURES
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FIGURE 25

AVERAGE ANNUAL SNOWFALL
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FIGURE 26

BUFFALO NEW YORK WIND ROSE
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TABLE I

RADON DECAY SCHEME

Radiation
Nuclide Ha If-Life Emitted

226Ra 1602 years alpha

222Rn 3.823 days alpha

21apa 3.05 min. al pha

214Pb 26.8 min. beta

214Bi 19.7 min. beta

214pO 164 11 sec. alpha

210Pb 21 years beta



TABLE II

INITIAL RADON MONITORING DATA AT THE DOE-NF SITE

Location*

4

5

8

*See Figure 3

Radon Concentration
(pCi/])

0.7

1.0



TABLE III

EML CUMMULATIVE 222Rn RESULTS AT THE DOE-NF SITE

(pCi/l )

Map
Reference* Location

All Weekly Measurements to Date
. Range Average

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Off-Site, Outdoors

F. Guard Property
F. Monroe Property
Chemtrol "A"
Chemtrol "B"
Lew Port School
Hike Site
Ra<lar Station
Ransomvi 11 e
Ganon Residence
Oliphant Residence
W. Schultz Residence
A. Schultz Residence
Jackson Residence
Jowdy Residence
Dau1 Res idence
Bell Aircraft
Hanns Residence
Lombardi's Dairy
iJ &T Junkyard
Fatima Shrine

Off-Site, Indoors

Kruger Chevrolet (Ransomville)
Gannon Residence
Oliphant Residence
W. Schultz Residence
A. Schultz Residence
Jackson Residence
Jowdy Residence
Daul Residence
Lew Port School
Fatima Shrine

On-Site, Outdoors

"0" Street
Boiler Plant

0.2 - 2.4
0.03 - 0.8

<0.03 0.6
<0.03 - 0.8

0.1 -0.4
0.1 - 0.5
0.1- 2.5
0.1 - 0.6
0.07 - 0.5
0.07 - 0.4
0.06 - 0.5
0.08 - 0.6
0.08 - 0.4
0.1 - 0.6
0.1 -0.4
0.07 - 0.6
0.06 - 0.2
0.05 - 0.3
0.1 - 0.8
0.08 - 0.4

0.2 - 1.0
0.3 - 1.6
0.3 - 0.8
0.2 - 0.8
0.3 - 0.9
0.3 - 1.4
0.2 - 1.2
0.1 - 0.7
0.2 - 0.4
0.2 - 0.4

0.05 - 2.7
0.1 - 4.2

0.5
0.5
0.3
0.3
0.2
0.2
0.7
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.2
0.3
0.1
0.1
0.4
0.2

0.5
0.8
0.5
0.4
0.5
0.7
0.6
0.4
0.4
0.3

1.0
1.5

*See Figure 4



TABLE IV

DOE-HF BACKGROUND STATISTICAL COMPARISOHS*

Parameter

Location

Radon Concentration
(average)

No. of Assays

Site
Lew Port

NIKE School Ransomvi lle All Three

1 mi NE 2 mi W 4 mi NE

0.23 ±0.02 0.24 ±0.01 0.21 ±0.02 0.23 ±0.01

19 25 20 64

Std. Dev.
(Individual
Measurement)

Rel. Std. Dev. (%)

±O.lO

±43.8

±O.O?

±29.2

±0.09

±44.3

±0.09

±38.1

*All errors expressed at one standard deviation level; all ,radon
concentrations expressed in pCi/l.



TABLE V

AVERAGE MONTHLY ~~~Rn MONITORING SUMMARY

AT THE DOE-NF SITE

Mont~ar
Monthly Monthly

1978 1979 1980 Average 1978 1979 . 1980 Average--
Station #1 Station #2

January 0.50 0.40 0.45 0.05 0.30 0.18
February 0.30 0.35 0.33 0.12 0.35 0.24
March 0.40 0.40
April 1.90 1.90 0.33 0.33
May 0.67 1.37 1.02 <0.5 0.27 0.14
June 1.45 1.45 0.09 0.15 0.12
July 2.68 2.68 0.14 0.34 0.24
August 1.83 0.83 1.33 0.36 0.25 0.31
September 1.01 1.32 1. 17 0.08 0.53 0.31
October 0.50 0.58 0.54 0.09 0.64 0.37
November 0.63 1.05 0.84 0.44 0.13 0.29
December 0.48 0.54 ~ 0.05 0.12 ~--
Yearly Average 0.85 1.14 0.38 1.11 0.16 0.28 0.33 0.25

Station #3 Station #4

January 0.80 0.23 0.52 0.08 0.25 0.17
February 0.45 0.45 0.20 0.20
March 0.20 0.20
April 0.35 0.35
May <0.5 0.25 0.13 0.31 0.18 0.25
June 0.40 0.53 0.47 0.08 0.34 0.21
July 0.51 0.68 0.60 0.58 0.03 0.31
August 0.72 0.53 0.63 0.28 0.75 0.52
September 0.06 0.48 0.27 0.11 0.80 0.46
October 0.37 0.38 0.38 0.07 0.40 0.24
November 0.47 0.45 0.46 0.45 0.57 0.51
December 0.75 0.24 0.50 0.08 0.15 0.12--
Yearly Average 0.41 0.44 0.34 0.41 0.25 0.37 0.23 0.30

--Continued - page 2--



TABLE V -2-
AVERAGE MONTHLY 222Rn MONITORING SUNMARY
AT THE DOE-NF SITE

~ar
Monthly Monthly

Month 1978 1979 1980 Average 1978 1979 1980 Average-- --
Station #5 Station #6

January 0.20 0.20 0.30 0.17 0.24
February 0.20 0.20
March
April 0.60 0.60 0.40 0.40
May <0.5 <0.5 0!51 0.80 0.66
June 0.37 0.37 0.35 1.43 0.89
July 0.10 0.5 0.30 1.10 1.74 1.42
August 0.26 0.26 1.00 1.37 1. 19
September 0.13 0.13 0.85 1.13 0.99
October 0.16 0.16 0.41 0.86 0.64
November 0.32 0.32 0.21 0.70 0.46
December 0.12 0.34 0.23--
Yearly Average 0.22 0.43 0.27 0.57 0.91 0.19 0.67

Station #7 Station #8

January 1.00 0.58 0.7,9 1. 73 1.15 1.44
February 0.50 0.30 0.40 1.80 0.50 1.15
March 0.60 0.60 1.50 1.50
April 1.00 1.00 2.55 2.55
May 1.84 1.84 0.19 4.83 2.51
June 0.38 2.90 1.611- 1.46 4.55 3.01
July 1.15 3.58 2.37 4.11 7.26· 5.69
August 3.17 3.08 3.13 10.80 4.58 7.69
September 6.04 4.15 5.10 9.58 15.02 12.30
October 1.61 1. 94 1.78 11.34 4.45 7.90
November 1.02 2.10 1.56 5.95 2.70 4.33
December 0.68 0.50 0.59 ...LlQ. 1 .40 ~

Yearly Average 2.01 1.93 0.44 1. 73 5.57 4.36 0.83 4.28

Station #9 Site Composite

January 0.78 0.78 0.53
Febrt,lary 1. 70 1.70 0.58
March 4.00 4.00 1.34
April 3.44 3.44 1.32
May 2.70 2.70 1.16
June 9.10 9.10 1.92
July 11.42 11.42 2.78
August 6.98 6.98 2.45
September 22.16 22.16 4.77
October 1.68 1.68 1.52
November 3.37 3.37 1.35
December 0.06 --l:M. 0.88 0.52--
Yearly Average 0.06 6.65 1.24 5.68 1.69



TABLE VI

SPOIL PILE 222Rn FLUX MEASUREMENTS FOR 1979

(pCi/m2 -s)

~cation*
1 2 3 CompositeMonth

January 16.7 0.6 0.2 5.8

february 86.9 0.6 0.1 29.2

March 1675.0 1.7 1.5 559.4

April 320.0 4.3 1.6 108.6

May 121.3 12.9 2.6 45.6

June 248.8 1193.3 4.0 482.0

July 415.0 1425.0 5.1 615.0

August 567.5 1105.0 5.8 559.4

September 332.5 395.0 4.9 244.1

October 480.0 132.8 3.1 205.3

November 557.5 54.5 2.1 204.7

December 278.3 11.3 0.7 96.8

Average 425.0 361.4 3.2 263.0

*(1) Stake A-2 (Figure 15).

(2) Stake B-22 (Figure 15).

(3) Open field, 75 ft. west of Building #403 (Firehall )



TABLE VII

COMPARISON OF BCl 222Rn SOIL AIR AS5AY TECHNIQUES

(pCi/l)

Grid Percent
Coordinates* Terradex Scintillation Average Difference

, ,

515 W14 308 296 302 -2
S15 W18.6 22 107 65 +66
517 W16 4644 826 2735 -70
517 W15 576 749 663 +13
517 W18.6 44 161 103 +57
518 W16 1356 757 1057 -28
518 W15 195 704 450 +57
519 W18.6 32 222 127 +75
S20 W15 1110 1156 1133 +2
520 W13 650 434 542 -20
521 W13 418 912 665 +37
521 W14 1780 477 1129 -58
521 W15 437 150 294 -49
521 W16 428 174 301 -42
521 W17 201 295 248 +19
522 W14 276 564 420 +34
522 W16 231 841 536 -70
522 W17 1153 824 989 -17
523 W9 295 201 248 -19
523 Wl1 1401 568 985 -42
523 W13 160 338 249 +36
524 W14 67 415 241 +72
524 W15 58 175 117 +50
524 W16 484 142 313 -55
524 W18.6 28 270 149 +81
525 W9 152 1393 773 +80
525 Wll 2068 2031 2050 -1
525 W13 327 81 204 -60
526 W9 152 1283 718 +79
526 Wl0 1209 1572 1391 +13
526 Wll 685 1846 1266 +46
526 W12 1814 509 1162 -56
526 W14 5932 6406 6169 +4
526 W15 2526 3422 2974 +15
526 W17 2576 1636 2.106 -2.2.-
Average (lxI/35) = 966 912 939 41

*BCL grid laid out in 50 ft. squares - each integer represents the number
of squares (in the direction indicated) relative to the center of "0"
Street and Campbell Blvd.



TABLE VIII

COMPARISON OF AMBIENT AIR ASSAY -TECHNIQUES

(pCil1)

Scinti11 ation
Grid Coordinates Grab Flow Thru Average

S32 E10 2.9 2.0 2.5

S33 El0 2.8 1.8 2.3

S18 1417 10.5 14.6 12.6

S19 W16 370.0 288.5 329.3

520 W17 30.1 27.2 28.7

523 1416 16.6 22.0 19.3

525 W14 49.6 65.5 57.6

S37 W17 3.7 2.2 3.0

540 W16 2.6 2.3 2.5



TABLE IX

AMBIENT AIR 222Rn LEVELS IN THE SPOIL PILE AREA

(pCi /1 )

222Rn Transect
Grid Coordinates Average--

518 W9 11 .2
11 12.9
13 14.5 15.3
15 25.1
17 12.6

519 W10 20.7
12 40.2 107.614 40.3
16 329.3

S20 W9 13.5
11 25.3
13 35.7 29.6
15 45.0
17 28.7

523 WI0 5.2
12 8.4 13.414 20.6
16 19.3

525 WI0 28.6
12 35.9 35.814 57.6
16 21.1

529 W14 36.6
28.816 20.9

Overall Average 38.4



TABLE X

COMPARISON OF SOIL AIR AND AMBIENT AIR
RADON MEASUREMENTS

(pCi/1 )

Grid Coordinates

518 W15

520 W15

520 W13

Soil Air(S)

450

1133

542

Ambient Air(A)

25

45

36

Ratio
ill&

18.0

25.2

15.1

Composite Average
(515-26, W9-18.6) = 939 38 24.7



TABLE XI

AVERAGE RADON LEVELS IN RESIDUE STORAGE BUILDINGS

Building 222Rn Range
No. (pei/l) Comments

409 0.2 - 0.8 Range over July-September, 1979.

410 3 - 26 Average - 14.6 for August-October, 1979.

411 900 - 2400 Average - 1800 for August-December, 1979.

412 30 - 35 Average - 32.3 for August-December, 1979.

413 (before )* 8000 - 8075 Average - 8038 for August-September" 1979.

413 (after)* 287 - 1800 Average - 288 for December, 1979.

414 (before )* 7060 - 7893 Average - 7477 for'August-September, 1979.

414 (after)* 581 - 2130 Average - 584 for December, 1979.

434 4000 - 117.000 Average - 50,000 under top disc.

* ,Before and after refer to remedial action performed in late September"1979.
October readings were 1800 and 2130 for Bldgs. 413 and 414, respectively.
Bldg. 413 had sand, Petromat® and asphaltic emulsion; Bldg. 414 had sand and
asphaltic emulsion only.



TABLE XI I

COMPARISON OF RADON ASSAY INSTRUMENTS

Investigator.s
Application

Mode* Operation Principle
Sensitivity

{PC;ll ) Comments References

G. C Ion chamber

G. C Alpha scintillation

G. C Two filter; daughter
col1ection

C Two filter; TLD

Lucas

Fontan. Thomas
& LeCl are

George &Breslin

HASL

Lucas. APHA

APHA. Jones
& Kleppe

Bedrosian

Geiger

Sill

George &Breslin

Wrenn &Spitz

C. L

C. L

c

C

L

C

C

Activated charcoal
with Lucas cel1

Activated charcoal
with NaI(Tl)

ZnS over Polaroid
Film

Alpha Track Etch

Large air volume.
followed by counting

Passive, TLD chip

Passive - ZnS

<0.1

<0.1

0.05
(one week)

<0.1

0.01

0.12

200

100

<0.1

0.03
(one week
or more)

0.05

Inexpensive. easy to
construct. operate
and interpret

Same as Lucas

Same as Lucas; reader
required

Same as Lucas

De-emanation. collection
apparatus required

MCA required

Most inexpensive

Very inexpensive

Easy to construct

Inexpensive; reader
required

Moderate cost;
computerized by ORNL

16. 17

18. 19

20. 21

22

16. 23

23. 24

25

26

27

21

28, 29

*G =Grap; C =Continuous; L =Long-term



TABLE XIII

PERM RADON ASSAY REPRODUCIBILITY

(pCi/l)

Date
PERM No. 10/19-10/26/78 11/2-11/9/78 12/7-12/15/78 12/28/78-1/4/79

1 1.64 5.8 1.40 4.7

2 0.56 6.7 0.38 1.2

3 0.57 6.0 Lost Lost

4 0.81 8.0 Lost 0.9

5 0.53 4.7

6 1.13 3.2 0.76 5.3

7 2.40 6.8 0.47 Lost

8 Lost Lost

9 Lost 6.3

10 Lost 5.3

Average 1. 19 6.01 0.71 3.36

Std. Dev. - ±O.72 ±1.39 ±O.41 ±2.13

R. S. D. - ±60.8 % ±23.2 % ±58.3 % ±63.3 %

Overall

Weighted Average; 3.15
Std. Dev. = ±1.32

R. S. D. ±41.9 %



TABLE XIV

METEOROLOGICAL SITE COMPARISON*

Buffalo DOE-NF

No. of Measurements 29,212 83

Average Annual
Temperature (OF) 47.5 47.4

Prevailing Wind
Direction (%) WSW (l5.3) WSW (11.4)

Prevailing Wind Speed (MPH) 15.2 15.1

Relative Humidity (%) 48.7

Barometric Pressure
(inches Hg) 30.10

Annual Precipitation
(inches) 36.0

Annua1 Snowfa11
(inches) 90.5

*Buffal0 data "taken at the Buffalo International Airport for the
period covering 1965 to 1974; DOE-NF data covers the period
June 28, 1979 to February 15, 1980.



APPENDIX B-1

WEEKLY DOE-NF RADON MONITORING RESULTS (pCi/1)

On-Site Locations(l)
Collection Period 1 2 3 4 5 6 7 8 9 Comments----------------
8/30 - 9/6/77 -- -- -- 0.7 1.0 -- 3.5 -- -- Original data; EMC PERM's and readings.
5/25 - 6/1/78 0.67 <0.5 <0.5 0.31 <0.5 0.51 <0.5 0.19 -- NLO PERM's and r~adings.

6/ 1 - 6/15 (2~ . 0.11 0.42 0.15 0.20 0.32 0.76 2.92
6/15 - 6/29 (2 0.07 0.38 <0.5 0.54 0.37 <0.5 <0.5
0/29 - 8/10 (2) 0.14 0.51 0.58 0.10 1.10 1. 15 4.11
8/10 - 8/17 2.04 1.03 1.08 0.82 0.60 1.39 4.05 14.36
8/17 - 8/24 2.03 <0.5 1.05 <0.5 <0.5 1.60 4.66 14.23
8/24 - 8/31 1.43 0.06 0.04 0.01 0.17 <0.5 0.79 3.82
8/31 - 9/ 7 2.27 <0.5 <0.5 <0.5 (2) 1.04 (2) (2)
9/ 7 - 9/14 0.80 (2) <0.5 0.19 0.32 1.40 0.74 13.B2
9/14 - 9/21 <0.5 <0.5 <0.5 <0.5 <0.5 0.50 14.85 2.81
9/21 - 9/28 0.45 0.24 0.25 0.24 0.18 0.44 2.53 12.10
9/28 - 10/ 5 (3) (2) (2) (2) 0.48 0.81 1.00 4.30 -- NLO PERM's and EML readings.

10/ 5 - 10/12 0.23 <0.5 (2) <0.5 <0.5 0.05 0.06 1.29 -- NLO PERM's and readings.
10/12 - 10/19 0.60 <0.5 0.04 <0.5 <0.5 0.46 4.81 22.79 -- NLO PERM's and readings.
10/19 - 10/26 -- -- -- -- -- -- -- 1.19(4) -- All 8 PERM's at #8 position; EML readings.
10/26 • 11/ 2 0.66 0.28 0.68 0.21 (2) 0.33 0.58 (2) (4) -- NLO PERM's and readings.
11/2-11/9 -- -- -- -- -- -- -- 6.01 -- All 8 PERM's at #8 position; EML readings.
11/ 9 - 11/16 0.45 <0.5 <0.5 0.63 <0.5 <0.5 2.04 14.32 -- NLO PERM's and readings.
11/16 - 11/22 1.18 0.70 0.82 0.14 0.74 0.29 <0.5 3.25 -- 1. 111 /22 - 11 /30 0.27 0.63 0.59 0.58 0.21 0.35 (2) 0.22 --
11/30 - 12/ 7 (2) (2) (2 ) (2 ) -- (2) 0.35 2.48 0.12 No. 5 PERM relocated at position #9.
12/ 7 - 12/15 -- -- -- -- -- -- -- 0.71(4) -- All 8 PERM's at #8 position; EML readings.
12/15 - 12/28 0.48 0.05 0.75 0.08 -- 0.12 1.00 0'''(4)<0.5 NLO PERM's and readings.
12/28/78-1/4/79 -- -- .- -- -- -- -- 3.36 -- All 8 PERM's at #8 position; EML readings.

118/79 -- -- .- -- 0.20 -- -- -- -- EML reported values.
1/22 0.50 0.05 0.80 0.08 -- 0.30<4) 1.00 0.10 <0.5
2/12 0.30 .0.07 .- -- -- -- 0.30 1.70
2/26 -- 0.15(4) -- -- -- -- 0.60(4) 1.85(4)
3/12 -- 0.40 0.20(4)_- -- -- 0.60 1.50 4.00
4/ 2 -- 0.25(4) 0.40 -- 0.60 -- -- .. 5.70
4/16 -- 0.30 0.30 -- .- -- 1.00 3.90 1.10
4/30 1.90 0.50 .. - -. -- 0.40 -- 1.20
5/21 2.50 0.30(4) .- -- -- -- 1.03<4) 4.05(4)

--Continued - page 2--
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On-Site Locations(l)
Collection Period 1 2 3 4 5 6 7 8 9 Comments-- -- -- -- -_.- -- ----

5/17 - 5/24/79 1.00 0.20:5) 0.30 0.30(5) -- 0.80(5) 4.60(5) 9.50 -- NLO PERM's and readings.
5/24 - 5/31 0.60 0.20(5) 0.20 0.05 -- 0.80 1.50(5) 3.30 2.70
5/31 - 6/6 1.40 0.20 0.50 0.30 -- '1.50 3.50 4.10 6.10
6/6- 6/13 2.00 0.20 0.90 Q.50(4) -- 1.70 2.10 2.90 6.90
6/13 - 6/20 1.60 <0.05 0.40 0.40 -- 1.20 2.80 10.70 21.50
6/20 - 6/27 0.80·0.20 0.30 cO.05 -- 1.30 3.20 0.50 1.90. (5)
6/27 - 7/ 5 0.90 0.50 0.60 0.60 0.50 1.90 1.50 1.20 9.70
7/ 5 - 7/11 3.00 0.20 0.70 cO.l -- 1.80 3.20 0.90 6.20
7/11 - 7/18 2.90 0.30 0.50 0.20 -- 3.10 5.40 8.00 7.30
7/18 - 7/25 4.20 0.40 0.90 0.50 -- 0.10 4.30 16.60 27.30
7/25 - 8/ 2 2.40 0.30 0.70 0.30 -- 1.80 3.50 9.60 6.60
8/ 2 - 8/ 8 0.60 0.40 0.60 0.90 -- (2) 1.20 6.60 6.70
8/8 - 8/15 1.80 0.30 0.80 0.50 -- 0.50 0.50 1.40 6.90
8/15 - 8/22 0.70 0.10 0.60 1.20 -- 2.10 7.60 5.40 7.60
8/22 - 8/29 0.20 0.20 0.10 0.40 -- 1.50 3.00 4.90 6.70
8/29 - 9/ 5 1.10 0.40 0.60 1.00 -- 1.20 3.90 4.10 1.00
9/ 5 - 9/12 1.50 0.70 0.70 0.70 -- 1.70 6.10 9.60 2.80
9/12 - 9/19 0.10 0.40 0.20 0.60 -- 0.50 0.70 5.50 1.50
9/19 - 9/26 1.80 0.60 0.40 0.90 -- 1.10 5.90 45.40 25.30 222Rn pumped from Bldgs.
9/26 - 10/ 3 2.10 0.30 0.70 0.70 -- 2.50 4.80 10.50 80.20 222Rn pumped from Bldgs.

10/3- 10/10 0.20 1.50 0.10 0.60 -- 0.20 0.40 0.30 0.90 NLO PE~M's and r~adings.
10/10 - 10/17 0.80 0.60 0.30 0.40 -- 0.50 2.70 13.30 1.20
10/17 - 10/24 0.90 0.40 0.30 0.10 -- 0.60 1.20 3.60 3.80
10/24 - 10/31 0.40 0.40 0.50 0.20 -- 0.50 0.60 0.60 0.80
10/31 - 11/ 7 1.50 0.10 0.40 0.40 -- 0.70 4.00 2.50 2.40
11/ 7 - 11/14 0.70 cO.l 0.50 0.30 -- 0.80 1.00 2.60 1.30
11/14 - 11/21 1.30 0.40 0.50 1.00 -- 0.80 2.10 3.10 1.80 T T -

11/21 - 11/28 0.70 <0.1 0.40 -- -- 0.50 1.30 2.60 4.9(f4)jo. 4 PERI~ moved to #9 pos. +3 EML PER~1's.

11/28 - 12/ 4 0.10 0.20 0.20 -- -- 0.20 0.20 0.20 2.1~~~ 1 1
12/ 4 - 12/12 0.40 <0.1 0.30 -- -- 0.40 0.30 0.20 0.3~4)
12/12 - 12/19 0.40 .,0.40 0.10 .- -- 0.30 cO.l 0.60 1.2U'
12/19 - 12/26 1.20 <0.1 0.30 0.20 -- 0.40 1.70 5.50 6.90 NLO PERM's and readings.
12/26 - 1/2/80 0.60 <0.1 0.30 0.10 -- 0.40 0.30 0.50 0.20 I I
1/ 2 - 1/ 9 0.40 0.30 0.20 0.40 -- 0.30 0.50 2.20 . o~ao f f
1/9- 1/16 0.40 0.30 0.30 0.10 --0.1I:i' 1.20 Lao 1.60 EML PERM's and readings.
1/16 - 1/23 0.40 0.30 0.20 -- -- 0.10 0.40 0.40 0.40 j j
1/23 - 1/30 0.40 -- -- -- -- -- 0.20 0.20 0.30
1/11 - 2/ 7. 0.30 0.40 0.30 0.20 -- 0.20 0.30 0.20 0.40
2/ 8 - 2/15 0.40 0.30 0.60 0.20 -- 0.20 0.30 o.ao 3.00
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NOTES:

(l)See Figure 3 for geographical site locations.

(2)TLD chip lost, broken, or fell out of position.

(3)#1 PERM placed at #8 position; assay was 16.7 pCi/l. EML reported 12 pCi!l.

(4)Average value determined from multiple assays.

(5)EML reported assays.
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Radon Results, April 1949-September 1951,  
LOOW Radon Breath Sample and Radon Area Sample Results;  

Samples taken April 7, 1949 through September 24, 1951 
 



"

.~MPLE-RII ~7a
DATE.IiNT ~~~=---~~--

DATE R.C.'lI."D"----i/~,....E..--
DATE ~...OItP.'3---"'....~-_._:_:_--

-.STATU A IC E~ftG"'~~I,S'ION

NEW YO.fK"'~I:,...nQ·~~-O,.,.CI:

MEDIC: DIVISION
70 C~....t'.U. AYIINUi!.

N O"K 23. N. Y,

) UNITE-.

DATE HOUR

•'J

.AMPLE

No.

MAILING AOO"K••

PLANT /

,J- (). O. u}.-=--- ------

COL.L.ECTIID .Y

tII0UTE RE_J,U.TS TO

. k c.. [l'Irl'lE,erOM

--------//...2.
~

-I £'A U. c
~.

/3 "l j'/-1
~ •II .

,.Ollllllll N.y.·••



sAMPLE.RE . O. 2801~_-,-
DATE SENT ~
DATE RECEIVED ~ _

DATil "."O"T. __, .

. ..
f UNITIl~ STATE';S "fOMJC ENERGY COMMISjllON

\--. ",EW YCMl:IIC ~PERATION. OFFICE: /1

MEDICAl. DIVISION
70 ~LUM.U. AV~NUI:

Mi,N YORk 23 N Y'i

,,

SURVEYOR TO RETAIN LAST COPY - RE,..UfltN~LL ~"H~"§. TO MEqlCAL DIVISION, N.V.O.O.. N. V ..

FOil'" N.Y._99

, ,
PLANT

i.D-OW
-

~
m. OP ~AMP2?& ~Tli -: ')... .'

< - :FA ,.~ON $,

MAILING ADORESS j' " >, .. 10 .' . '~If"""OD;~F DE:TE"",UN~TioJti .. '!il ~

,-:- , • '. ' - l ,,~ •

1!{/ Be;,< ~ ~ I'/IVJ/J.eE'- ..~ .~.r;.-:--' 19"~
., ,.- r·' ...._..•...L

f--
~.. !o-.;·,-r-,r:

ROUTE RESUPO111.' < ~ f .~.ij(' 7'~ . .
1t;.

~
•-

'~ ~. J3IiTIIE.€./~ .~. . - • RES~___
.AMPLE: • '.~ 8AMftL,ING, TOTAL C0l.lNT C~--;'l'tt;aAMP1..K DIE8CRIP'TION ANALYZEDATIE HOUR

~
QUANTITY

COUNT TIME PE''''t(.JiNo. IlIAT.. Tl~lt POlO VALUK NIT.

IV~~/11f1'
-' }tfi.

. ,

~~
.~

!'i6 1~3/ , k D.. . .'" i'i...J !rJ-' '"U;- -

~~~
- g:J;k I_I- \--- /{

~
,

- j, - .... .,

1:/1 71J00 ~l,- {}fA ~"
.~ ]I , ./ 2·8'.

• /"i' '\ ~

I'-'f$.·~. ~.
.•.. ;~ .

~9S- "
( ,

~ 1 K . - R~o• 1
I

I ·...n
, ~;, ~,. ":.

~~ ,
\ , - +

J:--: WE";' r£J?vELT
..i'-

~~,
,

" ./'*O;~ .11.l. ... ·iii '.
-

''4-M
~ .... -,

~.; t/ .l. 'l ,1 '" • ~,j I· ,

JvI U)I-I.J
•

F8.iJ;, ; 1::4-1/1 ,~ ~K..IF.e.
.,!j

."
"- -,

1/£ II .. - '8 "
,

" -- 2:~ ...

~.~
11'~ , ,

~""'I
"

:'"~
, . ,

~,~ ".:." ",. -. #

'1:".Ir. -.. . .;.:- ,.. . I" ......,. '" ' . J ~'4

v ....... ''', ~1:'
.- "

"

w -~ - .... ." 'r c ~
.~

-
i ~, . ":'" ... . ,~ . ... ~

\ .,!" -'I' ""~
". .., "","Y f~ ~ t'

.
";". '. ,

'"., - "
COLLECTI!!D BY "

., .

":,
.......~ . ~;;:

~;;;:;fT "
.

~I ,
~ ~~. , AHALYZ£D BY

J, "

IA/ ()uIh" <
. " ... ~

\ - , 1, " I, - t .~ -• ---- """-
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No. DATE HOUR SAMPLE DESCRIPTION FOR QUANTITY COUNT TIME PER MIN.

RATE TIME ..... VALUE UNITS
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UNITED STATES ATOMiC ENERGY COMMISSION
NEW YORK OPERATIONS OFFiCE

[ ...~

SAMPLE REQ. No.__6_3_6_3__
DATE SENT _

DATE RECEIVED, _

DATE REPORTED _

METHOD OF DETERMINATION

TYPE,OF SAMPLE

V- ,£' Ire

MEDICA" DIVISION
70 COLUMBUS AVENUE

NEW YORK 23. N.Y.

I! -++-_

PLANT

/J 1:_. L u u tt/ lIED

MAI/N~ A~DRE~S _~~IIEUNCUJL-=- SN03

f--'/'--------""~----!.I-/'___.J_.-I____;f'--l-_\1\~
ROUTE RESULTS TO _ I.,.

FORM N.Y.-99

RESULTS

VALUE UNITS

COUNTS
PER MIN.

TOTAL COUNT
COUNT TIME

ANALYZE
FOR QUANTITY

l? i"-

I/~

SAMPLING

RATE TIME

, I

SAMPLE DESCRIPTION
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'5/ I I

SAMPLE
No.
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FORM N.Y.·99 UNITED STATES ATOMIC ENERGY COMMISSiON
NEW YORK OPERATIONS OFFiCE

MEDICAL DIVISION
70 COLUMBUS"'AVENUE

NEW YORK 23, N.Y.

SAMPLE REQ. No._---=6:....:3:::-6-=---.:4'---_
DATE SENT ,- _

DATE RECEIVED_-i'f'l,/-;~r-II('-,"~Jr--
DATE REPORTED_--f-,_t-·£'><...,'-'_...."'-'_'-__r .

PLANT TYPE CC.s:AMPLE

/~c'cA~........A£.<.- ' bt/ ~.
MAILING ADDRESS

• .!~4r01
METHOD OF DETERMINATiON

V (; j .
/, , 17 )r~

ROUTE RESULTS TO - v 'It''''4~
~/ ..j..,L 7":, . r ,-

SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS

No. DATE HOUR SAMPLE DESCRIPTION ..
FOR QUANTITY COUNT TIME PER MIN.

RATE TIME VALUE UNITS'
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FORM N.Y.·99 UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUilaUS AVENUE'

NEW YO~K 23. N.Y.

SAMPLE REQ. No. _----'-6--'30-6"---'-7__
DATE SENT _

DATE RECEIVED'---;;,-f-/-,--:;-!''-r.--_
1/ r IS'DATE REPORTED_4-<_~-'-'-_~ _

Pj!!T _ /
C;~

TYPE OF \j:MSLE 7/ vi / (4'"-, ~

MAILING ~eJ;s,.3rry/ Y
_1O~ s/0

METHOD OF DETERMINATION

/er -VI" .i,..f) /7//1. 0 ~~ • .ot.1£' 103

R0~E R~YLTS TO - t·. i/ ~~-I I J
,

SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS
NO. DATE HOUR SAMPLE DESCRIPTION . FOR QUANTITY COUNT TIME PER MIN.

RATE TIME . VALUE UNITS
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FORM N.Y.-SS UNITED STATES ATOMiC ENERGY COMMiSSiON
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK '2S. N.Y.

SAMPLE REQ. N\'. ( 6.3 69
DATE SENT ) 7 ( /: I

~i'

DATE RECEIVED -~.;;::;:.cj.."..,o-1'-<,_-- {, -fl':oJ,
DATE REPORTED'_--"-__._-'-__

PLA/N.,T _

/7 J:.I.-
TYPE OFt"!'_')i"'LE "7 I, ..t I

V~ /,A'" /' CI~V'__
METHOD OF DETERMINATION
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ESu,q;O I~ . ~
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UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23, N.Y.

SAMPLE REQ. No._---=6:....:3"-6::::....::S'--_
DATE SENT _

DATE RECEIVED'__7~---'_-'-"'__
DATE REPORTED__Z"--C-/'=---=(Li__

METHOD OF DETERMINATION

TYPE OF SAMPLE

V .,

RESULTS

VALUE UNITS
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RATE TIME
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ANALYZED BY

SURVEYOR TO RETAIN LAST COPY - RETURN ALL OTHERS TO MEDICAL DIVISION, N.V.C.O.. N.Y.



FORM N.Y.·99 UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFiCE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23, N.Y.

SAMPLE REQ. No. 6361
DATE SENT__-"6",/"-~/,--"g,-,Z,-,,,,..j---,-/,,-._
DATE RECEIVED'~._7'<+["''''~ _
DATE REPORTED__{~/~J'~7,-- _

PLANT U; eo(3 rd. O.O.v.J TYPE OF SAMPLE ./ ~d

(~~\' ''/U 11.
MAIL~ODRESS r 1.-"'.UIIllI,II Fm

METHOD OF DETERMINATiON

°tJrtfCTY -n. 1. OF....~MI8'4/DJ.• • 7
ROUTE RES~TO#.L.,.~ /hM.'1" 1O.i

SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS
No, DATE HOUR SAMPLE DESCRIPTION FOR QUANTITY COUNT TIME PER MIN.

RATE TIME VALUE UNITS
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FORM N.Y.-99 UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23. N.Y.

SAMPLE REQ. No. 6358
DATE SENT tii-.~'//7~/
DATE RECEIVED'_-;.r.~-h7"'''''-----

DATE REPORTED_---f-_'_7 _

P.~AN~

t~~~~ If. () IJ (IJ
TYPE OF SAMPLE ~ L 6dA-L..z:4,,/ - "1! .-

MAILING ADDRESS (/(J METHOD OF DETERMINATION

~O I3~"Y <t': )l:e-.......... '7 i). '1. ~lO.fJlQp II &

1~~DATf:s-ND3ROUTE RESULTS TO ~~

/1. ¢/VJ. ~
SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS

No. DATE HOUR SAMPLE DESCRIPTION FOR QUANTITY COUNT TIME PER MIN.
RATE TIME VALUE UNITS
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FORM N.y.·•• UNITED STATES ATOMIC ENERGY COMMISSION

NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23 N Y

SAMPLE REQ. NO.--'.L'::'-'lo"-'''
...,-.J::-~ /

DATE SENT----=-7c-'==~

DATE RECEIVED

DATE R E PORTE 0'--'--'-"-'-'-+"-'- _

PLANT ?/-.- e rP .-'/- V , -W TYPE OF SAMP')) ~~ /..'/\ ./. '7 -J
MAILING~ESS pt::Z s::----

-'J~
METHOD OF DETERMINATION

~

(0, ~
/...--: r~/?: 7u/ ~~Q;DD Do\1a 1>it)03

ROUTE RV'LTS......

~ Yf
A
..6 Vtf,

SAMPLE SAMPLI~G ANALYZE TOTAL COUNT COUNTS RESULTS
DATE HOUR SAMPLE DESCRIPTION QUANTITY

No. RATE -TIlIIIE FOR COUNT TIME PER MIN. VALUE UNITS
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UNITED STATES ATOMIC ENERGY COMMISSiON
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23, N.Y.

SAMPLE REQ, No, ' 1 ,6 311
[/1'DATE SENT ,--,-_~ _

DATE RECEIVED_---,--/'_-p!'- _

DATEREPORTED'~7~-~7~i~ _

t LANT . /
~ ' (). (1. W

TYPE OF SAMPLE •

MAILING ADDRESS

,OUTE RESULTS TO /

. '/}r/I~I' //;"-/

II

METHOD OF DETERMINATiON

SAMPLE
No, DATE HOUR SAMPLE DESCRIPTION

SAMPLING

RATE TIME
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FOR QUANTITY
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COUNT

COUNT
TIME
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PER MIN.

RESULTS

VALUE UNITS
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FORM N.Y._lUI UNITED STATES ATOMIC ENERGY COMMISSION

NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23 N Y

SAMPLE REQ. No. 2889L.-,.--_
DATESENT- ~7~/~~~7~t~~~---L-~- /DATE R ECEIVED,_--'__~7LL--__r..

DATEREPORTED ~,_I~;~/~I?~,

pcz;;.l g' e ./ ~
TYPE OF SAMRL,E

CY,-/2 £7...@~..
MAI~Go;,5J ~ -~

METHOD OF DETERMINATION

rF- ~ oms/jo3
/'7. ~ ~... ..

ROU~~ T~~ TOW/Ld..!!-: t/
SAMPLE • SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS

DATE HOUR SAMPLE DESCRIPTION QUANTITY
NO. RATE TINE FOR COUNT TIME PER MIN. VAL.UE UNITS
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FORM N.Y.·9lill UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
'70 COLUMBUS AVENUE

NEW YORK 23 N Y

SAMPLE REQ. No. ~7 .
DATESENT~~~~~~;'
DATE R EC E IV E 0 __-;7-,</",'--1-("-.--

dJ I'" 7DATEREPORTED ~ ~__

METHOD OF DETERMINATION

SAMPLINGSAMPLE "
DATE HOUR

No.
5AMPL",£ DESCRIPTION

RATE: TIME

ANALYZE

FOR
QUANTITY

TOTAL

COUNT
COUNT

TIME
COUNTS
PER MIN.

RESULTS

VAL.UE UNITS
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FORM N.y._g. UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23 N Y

SAMPLE REQ. No. 289.3'----,---_
DATE SENT·__-"c;,--~/'---'?v./-,6"'-LI__- , 7
DATE RECEIVED L J

DATE REPORTED ,(/;;/ /f I

PLA/?~e_ / .....-u-- TYPE OF SAMPLE

V

MAILAt>:E:(? d-L
~M1I"~jt)D3

p- METHOO OF OETERMINATION

~.0. J 1 1 7 J
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.'- ~

SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS
DATE HOUR SAMPLE DESCRIPTION QUANTITY

No. RATE nM' FOR COUNT TIME PER MIN. VALUE UNITS
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FORM N.Y.·99 UNITED STATES ATOMIC ENERGY COMMISSION

NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23 N Y

DATE SENT__-'<.~__-7--=- _
DATE RECEIVED_-,-7'~;'-"..e-__

DATE REPORTED__-'- _

PLA72 & e _ J-- r) 0 f-A/' TYPE OF SAM!.1(A.~~
~---

MAILING ADDRESS :? ;..--
_1O.~ II :ers

METHOD OF DETERMINATION

rR ()I I <T;C-
~ ~ 17)).u.I ~~.D. 0A'/£'S-!'I(J3

ROUT(/f5U~ 7/ *- P'
'-

SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS
DATE HOUR SAMPLE DESCRIPTION QUANTITY

NO. RATE TINE FOR COUNT TIME PER MIN. VALUE UNITS

/,J'l ~16 f'~ p;:' r1?~ ./J.A - J~ (',)".- fir...-
r~

·
J?A1.. )/1) J " 'I

f , I). J.-

a (ld.~-
-

11'l I . F-:;;;' , 'Il.t /. C..
fl1- - I,'!.(, IJ /. --::::. f , I f ;t;;.

2.~
,

r,J- 1/ it!.. · ~ Il ..}
j" ,., E. %/~,;- ~ () ,'!I~, { ,, ~

9,J$' 'Ji/'!!I (PA--/L ' ·
!?At (),f1:2-/ f/ ,i;;; ·

/2...0 / ' ;-J'I I I I ( £ o,t ,II

.'
•

I .J
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SURVEYOR TO RETAIN LAST COPY - RETURN ALL OTHERS TO MEDICAL DIVISION. N.Y.O.O.. N. Y.



FORM N.Y._9. UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23 N Y

SAMPLE REQ. No 2899
DATE SENT f:>'/..;.. ~/
DATE RECEIVEDJ)1~
DATE REPORTED'_--=- _

PLAV,!: ~ J' O-D
TYPE O~;LE..d r;;::, r'~e..u , i't..... "-

MAIL~DDRESS (3 ~

~~~~ b/)
METHOD OF DETERMINATION

')~ 0/
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ROUTE?j?LTci° ~#..
, ~ --..~.H;;,

" 1- -, ~
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SAMPLE SAMPLING ANALYZE TOTAL COUNT COUNTS RESULTS
DATE HOUR SAMPLE DESCRIPTION QUANTITY

No. RAYE Tl!.IE FOR COUNT TIME PER MIN. VALUE UNITS
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SURVEYOR TO RETAIN LAST COPY - RETURN ALL OTHERS TO MEDICAL DIVISION, N.Y.O.O., N. Y.



FOR"" N.Y._9. UNITED STATES ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFFICE

MEDICAL DIVISION
70 COLUMBUS AVENUE

NEW YORK 23 N Y.

SA M PLE R EQ. NO.,,,?-~'T-'-;=:-:-

DATE SENT__3=-~-=--T---'-_--'-__
DATE R E eEl V ED'_.,...."-f.,...",",f,."'-,

DATE REPORTED'__'-'_..L-'--'I.:......_

PLANT /J
1- (7 ,-I. TYPE OF ~lMPLE 3 -d' I;~ ,,1:,,-0.0 ~ ..

• 1;(..

NAILING ADDRESS METHOD 0 DETERMINATION
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No.
DATE HOUR QUANTITY

COUNT TIME, RATE TI""E FOR PER MIN. VALUE UNITS
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SA M PLE R EQ. No.----'2'"-S""""S'-'6"----__
DATE SENT _
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SCHOOL OF MEDICINE AND DENTISTRY

ATOMIC ENERGY PROJECT
(ADMINISTERED BY THE DEPARTMENT Of

ItADIATION ~rOlOCY UNDER CONTRACT WITH

THE U. S. ATOMIC l:NEIlGY COMMISSION)

I nr"'''-R'f'lTEDl'i..ulillJ
THE UNIVERSITY OF ROCHESTER

POST OPPICB BOX 287, STATION 3

ROCHESTER 7, NEW YORK

UNCLASSIFIED
April 28, 1949

Mr. Merril Eisenbud
U. S. Atomic Energy Commission
New York Operations Office
P. O. Box 30, Ansonia Station
New York 23,New York

Dear Harril:

Enclosed are the results of the analyses of the radon

samples taken at Lake Ontario Ordnance Vlorks on April 7 and 8,1949.

These results were given to Mr. Paul Klevin via telephone on April

22, 1949.

iZ:~=-
Russell Hayes

RH:kf
tJk)ncl.: 1

cc-l. & 2. Mr. Eisenbud w/encl.
3. DO, U. of R. w/encl.
4. File w/encl.
5. R. File
6. Dr. Howland

UNCLASSIFIED
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Radon Results, August 1949-March 1951, LOOW Radon Air Sample Results  
Samples taken August 17, 1949 through March 7, 1951 
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ATOMIC ENERGY PROJECT
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Mr. Merril Eissnbud
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Dear Merrll:

Enclosed with this letter are the results of' the anal-

yses of' the radon samples taken at Lake Ontario Ordnance Works on

May 12, 1949.

L:~A~
Russell Haye: .,-

RH:kf'
encl.: 1
cc-1. & 2. Mr. Eisenbud w/enc1.

3. DO, U. of' R. w/enc1.
4. File w/enc1.
5. R. File
6. Dr'. Howland
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Radon Results, October 1952, LOOW Radon Results 
Samples taken October 14, 1952 
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Heatherton, 1950a, Lake Ontario Ordnance Works Air Radon and Dust Survey 
August-September 1950; R. C. Heatherton; November 6, 1950 
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PUlRPOSE

Ai:r radon end dust samples were oollected at Lake Ontario OrdDance Works
on August 29 and 30, 1950. Additional air rad.on samples were taken
Sel?tember 7. The purposes of the surwy were to determine the source or
sources ot high air radon levels indicated by high breath radon results,
end to determine backgroUJ1d levels tor reference betore 1:-65 storage in the
t01rer was begun.

P.E:roLTS

ThA~ average value of 20 air radon samples collected September 7 :!il
4.~~ x 10.12 curies/liter. Individual samples were from. 0.1 x 10 to
434.0 x 10-12 curies/liter. Sixteen air radoDS taken August 29 were from.
o 1io 7.4 x 10-12 curie./liter. The lat-ter results are questionable
'bec:ause of the reduced aot1vity of the samples at the time they were
counted.

ThE) alpha acthi:ty of the air dust samples was from 0 to 3 clisintegratioD8
per minute per cubic meter ot air.

1o<::at10n8 end results of air radon semples are shown in figures 1 and 2.
As aeen in these figures, the 1:-65 whioh is stored in drUIIUI along roadways
and. in an open area about 600 feet east ot the office building is the
greatest source of r~don. Highest radon concentrations occur a few feet
dOllrmdnd tram the greatest concentrations of 1:-66. As might be expected
8~ple8 collected farther downwind contained loss radon as did upwind
and crosswind samples.

DISCUSSION

At the present time, our di~81on accepts 10.10 c~ies/liter as the maximum
allowable conoentration tor radon in the air. There is some evidence in
ta'Vior of lowering the MAC to 10-11 curies/liter. The American Standards
Association has recommended this lower value and it probably will be
ado;pted by the Atomic Energy Commission.

Accl)rding to our best available information, the air radon at LOOW is
not of sufficient ooncentration to be hazardous to people in the area.
The highest sample obtained was less than half of our present maximUBI.
alll:JWable concentration value (4.3 x the A. S. A. value). The MAC is
for continuous exposure. It 18 most 1mlikely that aJJ¥one would remain
in tlreas of high radon concentration tor extended periods.



• •
Tho average .ample value for air radon 11 not meant to be an area average.
S8IQ.pling locations were selected sO that about one-half the samples would
'be 'taken downwind from a source. I't is belien>d the average would be
d1j~ferent if a random sampling method were used.

DilJregarding the question 01' health hazard from exposure, the air radon
is sutficiently higher than nor.mal background to require special care
in collecting breath samples. Erroneous results may be had when .amples are
sulmitted by workers who have been in the area inhaling a considerable
qUliLlltity 01' radon prior to sampling.

Ait' radons collected August 29 were delayed in shipping so that by the time
thElywere received tor counting, they had decayed to 25% or le8s of their
ori.gina! activity.

Ebven genera.l air samples for dust were taken at various locations in the
off'ice and tower areas. These were both indoor and outdoor samplese

CONCLUSIONS-----
Air radon at LQOW before K-65 11'8.8 dumPed in 'the tower "ftS much higher than
normal background. The chief: source 01' radon is K-65 stored in drWDS.
Hig,hest radon concentratiOns occur a tew feeot downwind from this souroe.
Dispersion ot the gas il fairly rapid. No health hazard is antioipated
because of the radon but it may effect breath sample results. The air
dust levels are lOWe

- 2 -
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