
. .  
! . .  

IN REPLY REFER TO: 

0RB:css 

. .  
UNITED STATES 

ATOMIC ENERGY COMMISSION 

Union Carbide Nuclear Company 
Post Office Box P 
Oak Edge,  Tennessee 

Oak Ridge, Tennessee 
Apri l  20, 1959 

7 0 7 0 2 0  

Attention: b. C. E. Center, Vice President 

Subject: RELBLSE OF RADIOACTMTY TO 2 l E  ENVIRQNS -- RZC$JEST BY AM: 
HEADQUARTERS FOR INFQRMA'I?ON 

Gentlemen: 

Reference is  made t o  a telephone Conversation on t h e  above subject 
between hfr. R. C. Armstrong and Mr. Logan M e t  on Apri l  7, 1959. 
A telephoned request e a r l i e r  on t h e  date  of April 7 from the Director 
of Production ca l l ed  f o r  information t o  be prepared on an urgent bas i s  
r e l a t ive -  t o  the re lease  of radioact ivi ty ,  monitoring, data co l lec t ion  
and reporting prac t ices  at  a l l  sites. 
with appropriate personnel of your in s t a l l a t ions  and those of our other 
OR0 contractors resul ted in transmission of a unif ied statement on 
April 7 p r i o r  to  a required deadline. 

We enclose, f o r  your re ten t ion  and record, two sets of the  combined 
statements forwarded f o r  use i n  preparing information f o r  t h e  JCAE. 
These comprise Item 1, the request f o r  information, and Par t s  I-IV, 
statements on each ins ta l la t ion .  . .  

- 

Combined e f fo r t s  of our s t a f f  

Your assistance, and the  cooperation extended from thrmghout your 
applied health physics organization, i s  s incerely appreciated. 

Very t r u l y  yours, 

Oak Ridge Operations 
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Enclosure : 
Statements 
CC: R e  C. 

c. A-. 
J. W. 
H. Id. 

/ .  

@UP 1 , 
Armstrong, E O  
Keller, ORO;===, 
Ruch, OR0 ' 'ai, 
Roth, Oil0 
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Reference 5s &e t o  the telephoned rguesk fo 
from Mr. E. J. Bloch on April 7, 1959. Ioapectiate W o r n a t i o n  was 
required cm fl) identFfication and degree of release t o  the m'dron- 
m a t  of radioactive aateriah; (2) wn-routine releases ami their 
nature and history: (3) monitoring and umnStorfng practices at each 
facility, and (&) mthod, frequency and distribution of reported data. 
Ttie enclosure marked Item 1 WRequest for fnfomtion* de-ls the 

Combined efforts on AprU 7, 1959, of the Production IXvision, Research 
and I)evelopmt Mvision, Feed Materials Mvision, and the Classification 
Officer, plus work on the part of our contractor organizations, led t o  
the developnit of information in 11 separate wctiom, each of these 
cove-as appropriate, the four major points of refemnce in &he 
reqpeat made by t h e  Director of Production. Ben,bnbg et about kt30 PU 
on April 7, 1959, the  collated informeation was transmitted by telephone 
front qy office, follo-dag pwr review, t o  t h e  Division of Prodwtion, 
Headqaarters. 
enclosed, represents o u ~  record of the trandsdan. 
respnsfble OR0 Divisions and areas contributed J,ts part t o  the 
coUection of the enclosed informtion. F?Ad more t h e  been available 
it would have been possible to taake the tnformtion more conqlete and 
wtth greaser relafion between installatdoxu3 reporting. ;Its Lt irm, . 

however, we are of the opinion it w i l l  serve for b&ate  use, 'and 
can be utilized Ln so= instawes as @dance to reparts and tabalated 
data transdtted previously to €?&queers, parLic&wb aith respect 
t o  the docments forwarded t o  the Division of Yrodactbn at &e t ime  
of the February 1959, hearings on Disposal of bdioactbve Wastesa 

aubJecfi as above, 

i n f c I % B t i O I I  ZWqUabd & the WmtOZ' of R.oductfOn. 

The text of the infomaation, in i t a  eleven parts, as 
Each of the 

CCg C. A. Keller, w/Part 1 of 
H. H. Roth, w/Part 2 of encl. \ 

3. W. &ch, w/Part 3 of en& 
L. R. Ltfchener, w/Par t  b of eml. 

- 
l O 3 5 l b b  
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ITEN I 

FfIQUEST FOR INFORMATION 

Substance of information t o  be included in  statement on each plant  s i t e  
on release of rad ioac t iv i ty  t o  environs, as  received from Mr. Bloch 4/7/59. 

1. The first pa r t  of t he  statement would indicate the kinds of radioactive 
gases o r  substances tha t  are released t o  the atmosphere, r ivers ,  streams, 
and ground. 
routinely, the  quantity of t he  release i n  re la t ion  t o  acceptable 

Ident i fy  the radioactive substances, w-hether it i s  released 

standards . 
2. The second category would be substances which a r e  released as the  resul t  

of non-routine incidents. 
times per year, t h e  statement should cover the year's experience. 
there  i s  one every several  years, it would be necessary t o  go back 
several  years and discuss the  known instances. 

Discuss the monitoring set-up and practices a t  each f a c i l i t y  - w h a t  is 
monitored and why. 

Discuss the col lect ion and reporting of data on radioactive releases 
t o  the environs. 
collected, the frequency a t  which it is collected, how it i s  reported 
and t o  whom it is  reported. 
classified.  
extent t o  which it i s  made available publicly or released. 

If these a r e  non-routine releases several  
If 

3.  

4. 
T h i s  means w h a t  data is reported, w h a t  data i s  

I f  it is classif ied,  t e l l  why it i s  
I f  it is unclassified,  w h a t  is  done with it and the  

I 

, 
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PART T 

T-12 PUNT 

Operations a t  the Y-12 Plant  which involve the processing, fabr icat ion 
and machining of uranium metal and its compounds contribute both l iquid 
and airborne eff luents  containing uranium t o  the environment. 

The alpha ac i v i t y  of the l iquid waste from the plant  e f f l u  nts is  less 
than 6 x lo-' uc/ml before di lu t ion  and less than b.5 x IO-? u c / d  a f t e r  
d i lu t ion  i n  the &st Fork of Poplar Creek which is e n t i r e l y  i n  the 
Oak Ridge Area. 
t o  form Poplar Creek which passes through the Oak Ridge Diffusion Plant 
Area and thence t o  the Clinch River. 
ORGDP r e f l e c t  the contribution from both ORGDP and the Y-12 plant, 

(1) 

. 

It should be- noted t h a t  t h i s  stream joins another stream 

Thus water samples downstream of 

Atmospheric contaminants from the X-12 Plant are uranium dusts an3 mists 
a f t e r  f i l t r a t i o n  and a i r  cleaning. 
the average l e v e l  of uranium t o  be 5 x 10°yj uc/ml which compares with 
the NCRP value of 1.7 x lo-= uc/cc f a r  uncontrolled areas. 

The nature of the Y-12 Plant  operations is such t h a t  rarely,  i f  ever, 
do accidental X'eleages 'of radioact ivi ty  occur. 

Contin us air sampling has found 

(2) 

(3)  A comprehensive program of eff luent  sampling and monitoring f o r  liquid 
and airborne contandnation is carried out on both a spot check and 
general emrironmental basis, 
spec i f ic  f o r  uranium .and is  intended t o  ident i fy  sources of contamination 
so that corrective act ion can be taken i f  necessary a s  well as t o  correlate 
the f inl ings w i t h  the bioassay program of p lan t  personnel. I n  addition, 
the environmental monitoring provides an indication of the effectiveness 
of plant control  measures i n  the control of off plant pollution. 

The radioactive monitoring program I s  

I 

' I  

(4) A i r  and water samples are  collected and analyzed f o r  uranium on a con- 
tinuing routine basis. ?he data a re  furnished together with a l l  other 
pertinent plant  operating data and published quarterly i n  a c lass i f ied 
report. 
available t o  other groups when problems of mutual i n t e r e s t  uere under 
consideration. 
any routine chanmls since they are  only meaningful when t i ed  i n  with 
plant operations. 
f o r  information of t h i s  nature have keen made. 

The monitoring data per se are  unclassified and have been made 

The d,ata have not been made public o r  available through 

I n  addition, t o  the best of our knowledge, no requests 
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OAK RIDGE GASEOUS 'DTFFUSION PLANT 

Operations a t  the Oak Ridge Gaseous Diffusion Plant routinely release 
uranium t o  the environment i n  the form of uranium hexafluoride t o  the 
atmosphere, and uranium i n  the form of l iquid waste from decontaminating 
process equipmnt. These quant i t ies  represent t h a t  f rac t ion  of material  
which cannot be recovered even with the most advanced and elaborate 
engineering techniques. 

The alpha a c t i v i t y  of the Clinch R i v e r ,  i n t o  which the plant  l iquid 
eff iuent  drains is  about 3.5 x lo-9 uc/ml, the range being about 2 t o  
5 x 10-9 uc/ml about one mile downstream. 
7 x l o A  uc/ml recommended by the NCRP and an alpha background a c t i v i t y  
i n  the-clinch of 7 x 10-13 UC/CC. 

Experience has indicated tha t  about 2 lbs. of uranium per day i n  the 
form of UF6 i s ' re leased  t o  the atmosphere i n  venting operations. 
average concentration found a t  the plant perimeter fence, 5 x 10-13 uc/ml, 
i s  belaw t e'NCRP recommended value f o r  uncontrolled areas which i s  
1.7 x 10'$ ~c/ml.  ~ 

The values prodded under (1) a l s o  include various accidental  releases of 
uranium hexafluoride which occur. 
confines of a building, w i t h  the  contamination limited t o  a small area, 
and these sources are  not considered t o  contribute t o  any s ignif icant  extent 
t o  the e n v i r o m n t .  While such releases are,  of course, unpredictable, 
during 1958 the quantity involved amounted t o  about 100 l b s .  of uranium. 

A comprehensive program of e f f luent  sampling and monitoring for  l iqu id  
and airborne contamination is carried out on both a spot check and routine 
sampling basis. 
and is  intended to ident i fy  sources of contamination so t h a t  corrective 
action can be taken, i f  necessary, as  well as t o  correlate the findings 
w i t h  the bioassay program of plant personnel. I n  addition, the environmental 
monitoring provides an indication of the bffectiveness of plant control 
measures i n  the control of off plant pollution. 

A i r  and water samples ale collected ard analyzed f o r  uranium on a-continuing 
routine basis. 
plant operating data and published quarterly i n  a c lass i f ied  report .  
monitoring data per se are unclassified and have been mads available t o  
other groups such as TVA and Alcoa when problems of mutual i n t e re s t  were 
d e r  consideration. 
through any routine channels since they are only maningful when t i e d  i n  
w i t h  plant operations, 

'Ihese values compare with 

. .  

The 

These releases usually occur within the 

The radioactive monitoring program is specif ic  f o r  uranium 

The data a re  furnished together w i t h  a l l  other per t inent  
The 

The data have not been made public or available 
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PADUCAH GASEOUS DIFFUSION PUNT 

Operational a c t i v i t i e s  a t  Paducah are  s imilar  t o  those of the plants a t  
Oak Ridge and Portsmouth. 

Liquid eff luents  from Paducah are  modtored i n  the Big and Li t t le  Bayou 
Creeks i n t o  which they drain, with the highest average value being 
1.2 x 10-7 uc/ml as compared with the NCRP recommended limit of 7 x 10-6 UC/ml. 

I 

About 5 pounds of uranium per day has been discharged t o  the atmosphere 
as 'ITF6 i n  the past. 
contaminatio 
of 1.7 x uc/rri.l. While this quantity of discharge represents no 
hazard t o  health and insignif icant  atmospheric contamination, a more 
e f f i c i en t  absorber unit is being desigmd t o  reduce t h i s  uranium loss  
which is expected t o  reduce the discharge t o  about one pound per day. 

The values provided under (1) a l s o  include various accidental  mleases of 
uranium hexafluoride which occur. 
confines of a building, with the contamination limited t o  a small area, 
and these sources are  not considered t o  contribute t o  any s ignif icant  extent 
t o  the envirorrment. 
range from a few pounds t o  l a rge r  quant i t ies  depending on the circumstances 

A comprehensive-program of e f f luent  sampling and monitoring fo r  l iquid 
and airborne contamination is  carr ied out on both a spot check a d  gemra l  
environmental basis. 
uranium and is  intended t o  iden t i fy  sources af contamtnation so t h a t  
corrective action can be taken i f  necessary as well as t o  correlate the 
findings with the bioassay program of plant  personnel. 
e n v i r o m n t a l  monitoring provides an indication of the effectiveness of 
plant control - measures - - - -  i n  the control  of off plant pollution. 

A i r  and water samples are collected and analyzed f o r  uranium on a 
continuing routirre basis. 
other pertinent p lan t  operating data and published quarter ly  in a 
c lass i f ied  report. 
are being made available t o  the Ohio R i v e r  Valley Water Sanitation 
Commission on an annual basis. 
public o r  available through any routine channels since they are only 
meaningful when t i ed  i n  w i t h  p lant  operations. 
of our knowledge, no additional requests f o r  information of this natum 
have been made. 

Under these conditions the highest l e v e l  of atmosphere 
feud was 1 x 10-13 uc/ml which compares with a e  NCRP limit 

These releases usually occur within the 

Such releases are, of c m e ,  unpredictable and may 

im0l-d 

The radioactive moni tor ing program is spec i f ic  f o r  

I n  addition, ~e 

The data  are furnished together with a l l  

The monitoring data per se a= unclassified and 

The data have not otherwise been made 

I n  ar2dition, t o  the best  

. . . , .. ~. . _ -  - -  . . .- . . . - . .. 
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PORTSMOUTH GASEOUS DIFFUSION PLANT 

- 4 -  

The only radioactive substances released from th is  plant  both routinely 
and non-routinely are compounds of uranium and i t s  associated daughter 
products. 'he spec i f ic  uranium compounds are: W6, U02F2 and UF4 i n  
e i the r  gaseous, par t iculate  or  l iqu id  forms. The levels  found i n  water 
as it leaves t h e  p lan t  boundaries and i n  a i r  external  t o  the plant 
buildings have always been below the acceptable standards. 

Water samples leaving the plant s i t e  are  collected two or  more tirpes 
each month. 

There has been no known large scale releases of water containing highly 
contaminated solutions. 
uranium compounds vented out of the exhaust stacks. 
concentrations have been observed beyond one mile as detected on routine 
or  spe c ia1  surveys. 

Air samples are obtained a t  4.4 locations on a monthly basis. These 
locations are  external  t o  ,$he plant buildings and are both on and off 

radioactive substances. 
the effectiveness of control measures and operating efficiencies.  

The results are  tabulated on IEM records f o r  future  use and f o r  s h c i f i c  
purposes. 
report. 
contaimd i n  th i s  report. 

Results have been reported t o  the Ohio R i v e r  Valley Water Sanitation 
Commission and are  being reported t o  the Ohio Department of Health on 
a routine basis. 

R e r e  were a t o t a l  of 20 airborne releases of 
No signif icant  

. plant  s i t e s .  %e monitoring program i s  s e t  up f o r  both chemical and 
The monitoring program is set  up t o  deterxine 

The r e su l t s  a re  reported quarterly i n  the plant wide quarterly 
This report  is  c lass i f ied  due t o  other c lass i f ied  material 
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PART 11. 

OAK RIDGE NATIONAL LABORATORY 

1. With reference t o  t he  Oak Ridge National Laboratory, a major portion of 
our comments w i l l  be found covered i n  d e t a i l  i n  the document by K. 2. Morgan 
en t i t l ed  Waste  Management Program a t  Oak Ridge National Laboratow* pre- 
pared f o r  the February JCAE hearings. We transmitted t o  gou a capy of t h i s  
and other documents on February 5, 1959. If you wish we w i l l  forward ad- 
d i t i ona l  copies. 

I .  

I 

ORNL re leases  ArgonL1, Ca02, Zenon13b and Krypton85 and 1-131, as mixed 
isotopes, m a p l y  Zenon, -ton, and Iodine, and T r i t i u m  and small quan- 
t i t i e s  of S3 T o  r ivers ,  Cs-Bau7, Sr9OY Cerium and 
Praesodymium~4, t r i va l en t  r a r e  ear ths  including Yttrium-90, and some 
~ 0 6 0 .  
Ruthe@ml06 t r a c  s of Uranium and transuranic elements including Pu239 
Z r &  
charged t o  the ground i n  waste pi ts .  

500 curies of Argonhl a re  l iberated per d a y ,  but  this short- l i fe  isotope 
i s  only the equilibrium quantity of 56 curies a t  aqy -one time, 

t o  the atmosphere. 

Some of t he  above isotopes go t o  the  ground. I n  addition 

and Rbld in  very small barely detectable quant i t ies  are dis- 

The air levels  within the Laboratory a re  consistently less  than l@ of 
the MPC set by the  NCRP t o  which we adhere. Background measurements i n  
the ORNL area a re  of the order of 4% of the MPL. There has been an 
increase i n  background i n  the neighborhood t o  about 1.7% of MPL based 
on occupational exposure Units or 17% based on limits s e t  f o r  non- 
occupational exposure. 
radiat ion l eve l  from ground and air. 

These values may be defined a s  the ambient 

The levels  of radioact ivi ty  i n  the Clinch River i n  relat ion t o  acceptable 
standards run i n  t h e  order of 3G% of the MFC value f o r  potable waters i n  
non-occupational'areas, the trend being t o  a marked reduction i n  t h i s  . 
value due t o  the  law-level process water treatment plant. T h i s  l eve l  of 
30% reaches a d i lu t ion  f ac to r  of near 1Ox as  the Tennessee River con- 
fluence. 
of Strontium-90. 

A t o t a l  of 189 curies was released i n  1957 including 18.0 curies 

Law-level high-volume s o l i d  wastes a re  i n  the  ORNL b u r i a l  ground and are  
fixed. The four waste p i t s  contain intermediate-level wastes add d a t  
the r a t e  of 50,OCO c/yr. T h i s  has released a t o t a l  of 200 c Rulo8 t o  
the ground i n  the overal l  period. Ru106 moving through shales and s o i l s  
with the n i t r a t e s  serves as  a t r ace r  and i s  detected i n  monitoring wells. 

I O 3 5  I 1 2  
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OAK RIDGE NATIONAL LABORATORY (continued) 

Non-routine releases  have occurred. 
detected i n  1949 pr io r  t o  establishment of a i r  f i l t e r i n g  was release of 
U02 par t i c l e s  w i t h  mixed f i s s ion  products. 
a i r  f i l t e r s  resul ted i n  the removal of such par t ic les  from the air. 
During the period of  1946-1956 occasional par t icu la te  releases occurred 
during RaIa operations, a s i tua t ion  which ended w i t h  cessation of t h i s  
program a t  O m .  
release of Pa233 occurred due t o  f au l ty  equipment, and this was essen- 
t i a l l y  confined t o  the Ieboratary area. 
i n  1958 o r  t o  date in  1959. 

The first, in ear ly  operations 

Subsequent i n s t a l l a t ion  of reactor 

I n  ear ly  1958 one instance of a very small part iculate  

No other instances have occurred 

At ORNL there a re  10 loca l  air monitors ,  7 perimeter monitoring s ta t ions  
i n  the  Oak Ridge area, and 4 monitoring s ta t ions  a t  surrounding loca l i t i e s  
a t  distances up t o  75 miles. The area 
monitoring and monitoring s ta t ions  enable ORNL t o  d i f fe ren t ia te  between 
l o c a l  background and w h a t  has been contributed due t o  weapons' t e s t s ,  and 
t o  enable action t o  be taken on an in t e l l i gen t  basis  i n  event of an 
accident. The outlying s ta t ions  a re  continuous sampling and recording 
stations.  Up and down wind a e r i a l  monitoring is a lso  accomplished. 
l iquid waste leaving ORNL i s  monitored and sampled on a continuous basis. 
The Clinch River is sampled da i ly  and analyzed. Annual monitoring is 
car r ied  aut t o  a distance of 200 miles damstream. 

. 

Three more are being established. 

All 

Monitoring of l iqu id  waste a t  the point of discharge i s  accomplished on 
a-contfnuous basis,  with a system f o r  diverting the  flow f o r  fur ther  
treatment i f  needed. White Oak Lake dam permits a holdup of 20 days under 
normal ,flaw conditions . 
No ORM, monitoring data i s  c l a s s i f i ed  except Bluenose. 
data is dist r ibuted t o  ORNL management f o r  dissemination a s  i n t e rna l  
cen t r a l  f i l e s  documents. 
Health Physics Division annual reports which a r e  unclassified. 

A l l  unclassified 

Summarizations of data a re  provided i n  ORNL 

1 0 3 5 1 1 3  

A l l  information on releases t o  the  environment and monitoring data 
appear as monthly cen t r a l  f i l e s  documents. 
the above types of monitoring. Data i s  collected continuously except 
the annual r i v e r  survey, monthly a e r i a l  survey, and the monthly ambient 
background sur~ey. It i s  reported departmentally on a monthly basis ,  
and in te rna l ly  within the laboratory on a monthly, quarterly or semi- 
annually basis ,  up t o  1957. 

A l l  data is reported on 

The FY 1959 report, covering a l l  monitoring 
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OAK RIDGE NATIONAL LAE?ORAToKll (continued) 

1035174 

a c t i d t i e s ,  with comments, i s  now i n  process of being edi ted as an 
unclassified ORNL document f o r  TID-bSOO dis t r ibut ion and f o r  sale.  
Water and a i r  data summaries f o r  Fp 1958 w i l l  be found i n  unclassified 
ORNL2590 on sa l e  by thc  Office of Technical Services. The animal 
reports  containing summaries a re  on TlD-4SOO distribution. 

OAK RIDGE INSTITmE OF NUCLF~LR STUDIES 

The ORINS releases about 1 microcurie per month of Na-24 i n  permissible 
concentrations t o  sani tary sewers. The average concentration i n  sewers 
i s  negugible.  About 1 mil l icur ie  of radioactive gold i s  released t o  a 
surface stream once quarterly during a controlled and monitored t ra ining 
experiment. No reports a re  made regarding ORINS releases. 

UNIPERSTJT (XF TENNESSEE-AEC AGR1CU"URAL RESEARCH LABORATCRY 

The UT-AEX Laboratory has released a t o t a l  of less than 5 mi1Ucuries 
of Carbon-u and Calcium-4s t o  the  environment Over a period of four 
t o  f i v e  years. 
nor reported. 

This insignif icant  routine release i s  neither monitored 

PUERTO RICO NUCLEAR CENTER 

Based upon isotopes' a l locat ion and the similarity of the  PRNC program 
t o  t h a t  of ORINS, it is estimated t h a t  l e s s  than 20 mil l icur ies  of 
Iodine-131 and other isotopes of medical use a re  discharged t o  the 
sani tary sewers per month. 
and are  not reported. . The average concentrations a re  negligible 
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