
Oak Ridge Corporare Center 
f51 Lalayerre Drive 
P.O. Box 350 
Oak Ridge. Tennewt 3783 1.0350 

Facsimile: 16 151 220.2 100 

~ o b  No. 14501, FUSRAP Project 
DOE Contract NO. DE-AC05-9 10R2 194 9 

Code: 7340/WBS: 135 

U.S. Department of Energy 
Oak Ridge Field Office 
P . O .  BOX 2001 
Oak Ridge, Tennessee 37831-8723 

Attention: David G. hdler, Site Manager , 
Former Sites Restoration Division 

subject: Hazard Assessment for Residual Contaminztion at the 
Former Associate Aircraft Site'(P2S) 

Dear Mr. Adler: 

Based on sample results obtained at A4S, uranium-238 concentrations 
above the site specific criteria (35 pCi/g) were found in a small 
sub-slab srsa in Section 1 of the former AAS building. The sample 
results of the location indicated radioactive contamination at a 
maximum concentration of 134 pci/g. T h l s  is well below the derived 
guidelines for this site and equates to a dose of 4.154 mremjyr for 
current and likely future use of the site. The vertical and areal 
extent of contamination was established for the location by 
addltlonal sampling. 

The enclosed Hazard Assessment (HA) was prepared under my direction 
or supervision in accordance with a system designed to ensure that 
the information submitted was properly gathered and evaluated. To 
the best of my knowledge and belief, they are true, accurate, and 
complete. 

Based on this HA and the additional cost that would be entailed 
(=$260,000) , no additional characterization or remediation is planned 
for this isolated area of contaminated soil in Section 1. Mike 
Murray ( O F 3 L )  has reviewed the HA and has given IVC concurrence. 

@ 
Sechtel National, Inc. 

B-I 



Mr. Aaler 2 

Please forward the enclosed submittal letter to A .  Williams for 
concurrence. 

It is requested that DOE-HQ provide approval of this Hazard 
Assessment by May 12, prior to completion Of work at the Associate 
Aircraft site. If you have any questions, contact me at (615) 5 7 6 -  
1710. 

G. L. Palau 
Project Manaqer - FUSRAP -. 

Concurrence: B.  Johnson @ 
J. Wood 
M. Yaye 



u n i t e d  S t a t e s  Governmept Department o f  E n e r  

memorandum Oak Ridge o p e r i t i o n s  of t i :  

oarr: May 8, 1995 

rusjrcr: HAZARD ASSESSMENT FOR RESIDUAL COHi  AMINATION AT THE FORMER A S S O C I A T E  AIRCRAFT SITE 

ro: Dr.  W.  A .  W i l l i a m s ,  T rev ion  I 1  B u i l d i n g ,  Department o f  Energy,  
Washington,  D.C. 20585-0002, EM-421 - 

Uranium-238 c o n c e n t r a t i o n s  above t h e  s i t e  s p e c i f i c  c r i t e r i a  (35  pCi / g )  were found 
i n  t h e  s o i l  i n  a  smal l  sub -s lab  a r e a  of  t h e  former AAS b u i l d i n g .  The sample 
r e s u l t s  of t h e  l o c a t i o n  i n d i c a t e d  a maximum c o n c e n t r a t i o n  o f  134 p C i / g .  T h i s  i s  
we1 1  be low t h e  d e r i v e d  g u i d e l i n e s  f o r  t h e  s i t e  and equates t o  'a dose o f  
4.154 mrem/yr f o r  c u r r e n t  and 1  i k e l y  f u t u r e  use o f  the s i t e .  

Based on t h i s   and t h e  a d d i t i o n a l  c o s t  t h a t  would be e n t a i l e d  ( = $ 2 6 0 , 0 0 0 ) ,  no 
a d d i t i o n a l  c h a r a c t e r i z a t i o n  o r  r e m e d i a t i o n  i s  p lanned  f o r  t h i s  i s o l a t e d  area o f  
c o n t a m i n a t e d ' s o i  1  i n  S e c t i o n  1. M i k e  Murray  Oak R i d g e  N a t i o n a l  L a b o r a t o r y  has . 
r e v i e w e d - t h e  HA and has g i v e n  I V C  concur rence .  

P lease  r e v i e w  t h e  enclosed Hazard Assessment and p r o v i d e  your approval  by Hay 12, 
1995. The r e m e d i a t i o n  of t h e  s i t e  i s  i n  t h e  f i n a l  s t zges  i s  c u r r e n t l y  scheduled 
f o r  May 1 5 ,  1995. , 

D a v i d  G. A d l e r ,  S i t e  Manager 
Former S i t e s  R e s t o r a t i o n  D i v i s i o n  

E n c l o s u r e  



ASSO CL4TE AIRCR4IT SITE HAZARD ' ASSESSMGVT 
FOR IDENTEED SOIL COXTAMOiATION 

T o  determine the hazard associated with the localized sub-slab contamination found at 
the Associate Aircraft Site (AAS) in Fairfield, Ohio under a pofiion of the former AAS building 
(see figure 1). This assessment leads to the conclusion that the potential dose from the residual 
soil contamination is well below the current o r  likely use guideline, as proposed in I 0  CFR 834. 

2.0 IWITIAL DERIVATION OF CLEANUP GITIDELnm 

The Environmental Assessment Division o f  Argqnne National Laboratory published 
Derivarion of Guidelines for Uranium Residual Radioactive Maren'ol in Soil or the Former 
Associare Aircrufr Tool and Manufocluring Cornpuny Sire, Foirjield. Ohio in January I995 
(Reference 1). This work was sponsored and apprvved by the U.S. DOE Office of 
Environmental Restoration. 

The Associate Aircraft site has been identified fo r  remedial action under the U.S .  DOE'S 
Formerly Utilized Sites Remedial Action Program IFUSRAP). lhanium guidelines were derived 
on the basis of the requirement that following remedial action, the 50-year committed effective 
dose equivalent to a hypothetical individual living or  working in the immediate vicinity of the 
site should not exceed ( I )  30 mremlyr for the current-use and.like1y future-use scenarios o r  (2) 
100 mremlyr for less likely future-use scenarios (Yu e t  a]. 1993). 

The DOE residual radioactive material' guideline computer'code, RESRAD (version 
5.4 l), which implements the methodology described in the DOE manua1 for establishing residud 
radioactive material guidelines, was used in the evaluation. 

Three scenarios were considered in which it was assumed that the site would be used 
without radiological rest"ctions for a period of 1,000 years followiilg remedial action. The three 
scenarios varied with regard to the type of site use, time spent at  the site by the exposed 
individual, and sources of food consumed. The evaluation indicated that the EPA dose limit of 
30 mremljlr would not be exceebed for uranium (including U-234, U-235, and U-238) within 
1,000 years provided that the soil concentration of total uranium at the site did not exceed 976 
pc i l g  for scenario 1 (industrial worker: current use scenario) o r  280 pCi/g for scenario 2 
(resident: municipal water supply, a likely future-use scenario). The DOE dose limit of 100 
mremlyr (DOE Order 5400.5) would not be exceeded at  the sire if the uranium concentration 
of the soil did not exceed 790 pCi/g ior scenario 3(subsistence farmer: on-site well water, a 
plausible but unlikely future-use scenario). 

The uranium guidelines derived in the analysis applied to the total activity concentrdtioil 
of uranium isotopes (i.e., TJ-238, U-234, and U-235 present in their natural activity 
concentration of  1: I:0.046). In set t ing ' tk  actual uranium guideiines to be used a[ the AssociaE 
Aircrafr site. DOE =*plied the as-low-as-reasonzbly-achievable (ALARA) policy to the decision- 
m a ~ n g  process. Afrer these considerations rhe acrual uranium guideline used for residual 
r ad ioac t i v i~~  i n  soil was 35 pCi/g. (118th o f  rhe mosr conservative derived guideline). 
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3.0 HAZARD DETER9mATIOS FOR RESIDUAL S O a  COhT.LMlh7ATIOh' AT AAS 

In December 1994 and February 1995, 11 1 samples were collected from IS locations 
inside the former AAS building, and 33 samples were collected from 13 locations outside the 
building. These locations were seiecred to further delineate boundaries (both vertical and 
horizontal) of contamination identified in  the ORNL repon. Figure 1 shows interior g ~ d  exterior 
sampling locations. 

Based on the results obtained, uranium-238 concentrations above the site specific criteria 
(35pCilg) were found at locations I ,  4 and 6 .  Uranium-238 concentrations from the sampling 
locations in these areas are presented in Table 2. The radioactive contamination detected at 
locations 4 and 6 were delineated in a second phase of sampling by placement of sample 
locations 10, 9 and 16 for location 6, and additional sample locations 12 and 13 for location 4. 
Vertical and areal extent of contamination has thereby been established for these locations. The 
areas around location I and 4 were adjacent to a radioactively contaminated expansion joint and 
have since been remediated. Therefore this hazard assessment appiies to the-are i n  the 
proximity location 6. 

The sample resuits of location 6 indicafe radioactive contamination at a maximum 
concentration of 134 pCitg. Table 1 summarizes he results of the sampling at location 6,  9,  
10, and 16. 
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Using the derived maximum doselsource ratios (see Attachment A), calcul~tions were performed :. ! 

for all three scenarios. Based on the calculations, utilizing R B R A D ,  it has been determined .. 4 
that this material represents a minimal hazard.The resulrs of the calcularions are shown i n  Table ,, ! 

2 below. 
Table 2 

Maximum.  Annua! Dose F r o m  Residual Radioactive Contamination 
at  the Former Associate Aircraft Site 

a-Industrial worker: no consumpuon of water or foods oblaincd on the rite. 
b-Resident: warcr used for drinking, household purposes, and irrisalion W r r  assume? (0  be from unconlaminarcd 
mqnicipal snurces. 
c-Subsislence farmer-rvarer urtd for drinking, household purposes, liveslock *rrcriag, and irrigarion w x  assumed to b e  
from an on-sire well. 

3.2 SUMMARY OF RESULTS 

Dose 
( m r e d y r )  

4.154 

-. 14.74 

17.42 

- 
Scenar io  # 

1' 

2b 

3' 

Scenario 1 - The resultr o f  the RESRAD calculations determined that in scenario 1 an 
industrial worker woukd receive an annu21 exposure of 4.154 mrernlyr due 
to the residual contamination on the site. 

DosdSource Ratio x ~ b i ~  Activity Co'nc= 
(mremlyr)l(pCgg) ( P C ~  

3.1 x IO" x 134 - - 

1.1 x lo'] x 134 - - 

1.3 x 10.' x 134 - - 

Scenario 2 -  he results o f  the RESRAD calculations determined ihar in scenario 2 2 . 
resident would receive an annual exposure of 14.74 mremlyr due to the 
residual contamination on the site. , . ., , 

:. 
Scenario 3 - The resuits of the RESRAD calculations determined that in scenario 3 a 

subsistence farmer would receive an annual exposure of 17.42 mremlyr .? . . 
due to the residual contamination on-the site. - .. . . .:<- 

All of the calculated values..are below the 30 mrerniyr for current o r  likely land use, as 
proposed in 10 CFR 834. ~uf lhermore ,  the calculations only allowed for ashielding factor of 

' . i 
30% for the attenuation of external gamma radiation in scenario 1, i n  reality the shielding 
provided would provide much greater than 30% shielding. In scenarios 2 and 3, it is likely that 
large amounts of the contaminat-d roil wouid be removed i n  the siie for residential 
o r  farming use. The initial doselsource ratios were determined on a h g e  homogeneousl~ 
contaminated a r e .  For a small, isolated area of contamination, such as the area in question (see . . 

figure I ) ,  the annual dose u,ould be even less due to the smdler amount of  contact possibl: (Yu 
et 21. 1993). Therefore, tbae calculated znnuzl doses 2re very consmat ive .  



4.0 CONCLUSION 

T h e  calculations performed for this assessment lead to the conclusion that the potential 
dose from residual radioactive contamination for in all three scenarios is well below b e  30 
mremlyr current o r  likely land use guideline, a s  proposed i n  10 CFR 834. A11 scenarios use 
conservative assumptions and address all credible parhways. Furthermore, scenario 1 is most 
likely at this site, consideration of scenarios 2 and 3 provide additronal evidence of the minimal 
hazard. 

Results of these calculations show that supplemental limits are warranted for the area of 
location 6. Leaving the residual contamin5tion in place does not pose a potential present or 
future exposure risk, and the cost (=9260,000) and time involved in remediation and restoration 
of this area is high relative to the long-lerm benefits that would result. 
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