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RESPONSE TO COMMENTS (NUMBERS 78 THROUGH 105) RECEIVED 
AT THE PUBLIC WORKSHOP HELD ON JANUARY 12, 1993 TO 
DISCUSS THE EElCA FOR REMOVAL ACTION NO. 27 
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Reviewhg the transCript of tbe discassions held dorhg the above captioned portion of the public rn- 
fh issuas emerged a8 having been thesubjm offixus. The response below am organtzed/syduxized. 

according to these Iswee rathsr than h a  'guestion and mwa* fixnut slnce fsw dlrect quastiOne wem 
actually askbd. The followhg table makes cmss reference to the itemid comment n u m b  contained 

In the transcript. 
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Redoronce 

Q. 18 82 

81 106 
105 

Q. 80 % 

Q. 82 94 
05 95 
86 97 

87 
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A: 2e the use of tho Industrial Souno Complex modd, which assumes 

well - developed plumes, approptlate for D&D activities? 

D; Why does the model show two dhhd ateas of relatively blgh 

concentratlanl~e (Avo "nunlps?? 
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w d  - developed plumes, appmptiate for D&D activities? 

confirmation of Qe taslgnificanca of the prvbfem is neesled. 

ISSUE A: Is the use of the Indllstrfal Source Complex model, appropriate? 

Th4 use of thaIndustdal Source Complex Loag Term Model IsU'I2 model to assess tbe impac' 

uf the D&D activhleg proposed In the WCA, ts considered to bo appropdate sHce it b 
recommended by the EPA in tfie Guideline on Alr Quality Mod& as the mdel  of cholce, for 
amxdng long tmn average impacts of f i e  paniculate mattet gucb as that expected to result ftom 

the D&D actlvitler aad bas been applied prcviopsly at  the F W P  during the preparation of the 

S h f d e  Qlaractetization Report. EPA has conduad extensive validation studies whlcb clearly 
document the conservasm of model@ gtudies conducted using IScL?z. 

' 

asrumptIons are that the building will be kept under negative pressure during 
DBtD o p m b n ~  wing Fans to draw air from the buildlng, AI1 exhaust will pass 
through HEPA filters b&rs balng vented to the atmosphere, 

An pathway analysfs was conducted to quantify radiation exposure using the ISCLT2 
-.- 

d e l  which allows lnput of mnltlple release points, each at a unique Iocatioa Whm 
using the ISCL'IZ the proper treatment ofthe vept releases &treat them as point - :. 2 .: . , . . . 
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sources, defined by the followhg input parameters: 

release he!& 
9 exhawt temperature 

6xhaufit velocity 
@ Stachcnt insdo diarnetet 

locatlon (x and y coordinates) 

The building exhaust vents were canservaltvely nswoumed to have a release height of only 

2 meters (the helat of a man). 'Ihe exhaust tempearno was assumed to bo aqual to 
ambient condidons, thereby lfmkhg the efFeu of thermal buoyancy. The erhbst 

v e b i t y  and vent d h e t e r  wem set to values which eliminated momentum plume rtse 
whicb would nonnally he expected to improve dispersion and therefore limit near-ground 

concentrtltion of conbaminants. The remaining modd inputs iot the FEMP are 

docllmented in the ISCLT2 output contained in Appendix G of the EElCA. 

Tbe approach described above to model long term radiation levds is very c o n a ~ v e  and will 
tend to overestimate actual Impact for the foflowing reasons: 

1. The modeling waa conducted usslng the EPA recommended model, IsCLT2 
which has been proven to bo conservative when applied in amdance with EipA 

protocol. 

2. The source paramereas were delmerately sehcted to produce the maximum 
impad. 

k ISSUB B:  ow were BoufcBs / release mtm derived? 
c 

pradlcdng the concentration of contaminants in the air rising from the resuspension of 
amfamhatlon on floors and surhces is diflicult. The concentration depends on be type of 
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comdnant, tho type ofmrface, and the activity taking place. Dlrect experience witb d i d o n  
pmection ha demonstrated howww, that air samples takul in radiologically contaminated areas 

are higher when work Is going OD (no matter wba Mnd of work) than if the area is unompled. 

Empirical fWos (based on ex@encc rather than thaxy) have been developed to &mate the 

concentration in the air if &e amount of contamination on the surface is given. me use of these 
fhc t~r~~ Is based on the assuxnption that the amount of resupmion Is propordonal to the amount 
of eurface amtamhatiun. A typical formula fot computing the predicted air c o d o n  

Here "Pa i s  the rampension factor (in units of cm-l), and 4.5 E-7 Is a factor which comeas 

dpm to microcuries. According LO Cember' resuspension fdctors vary form 1 E-8 to 1 E 4  A 
value of 1 E-8 worb well for Budding 4A, i.e., 4.5 E-7 x 23.82 x 1 E-8 = 1.01 E-13. This 

eampa;k to a mwured werye of 1.12 E-13. Tbe lower value (Le., I E8) is probably due to 
ttte fact that the contamination is largely, ursnium, which has I low specific activity, Le., it takes 
a lot of uranium to lnake up a mfuowde. (Note that 2382 d p d 1 0 0  cm* equals 23.82 dpm/&. -.* >.'. 

< -  

The in#ease due to work aaiv i th  must b8 compared to the work activity that was g o b  on 
whan tho ah mnplea weretakea The work which was taldng place during sampling is estimated 
to be limited to light activities such as walking. During the process of D&D more vigorous 
dvhies would be expected. However, thls inmaso would be offset somewfiat because of local 
crmtrolg, k d  bemuse arcas d d  be deaned up &y In rhe D&D pmcess. Fish' &ivss vah~w 
far the mupension factor of 1 E-7 for light work such as ~mplt coltdon. 4 E-7 fix moderate 

war& m& as vigorous walldng and 2 Ed for work that disturbs the contamfaatian iWf, ouch 

a8 aweeplng. On the basis of thb doamentation, I facbor of between 4 and 20 Is appropdato for 
the m n t  applfcatian. 
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Them sre several common practices used to prevent gmeretim of &borne contaminadoa during 
i)BJ). 'lEw Include dre US0 of HEPA filtered vacuum cleaners, and the use of scabblers 

equipped whb W A  filtered exhaust. In addition, arw are offan painted, or coretod with 
glasBc. In addltlon, work Is wmBtjme6 done inside of a containment (PIastic tent) with Its own 

EEPA filtered v d a t l o n  system, all withln the bullding behg cleaned up. 

In the EEICA, a factor of 10 waa aeslgned In eadmadng release ram. This is an assumed valus 

chat bal- hcreiised work activity against (1) local ContamjILation conttoh, and (2), the 
knowledge that the average surface coatamination mow present wUI be systemadcdiy reduced 
during DgtD, the emission rate belng highest early In the D&D process, reduclng to almost zem 
towcud the ad. 

lssuE C: How wem the sources modelled? What are the relative contxlbut~On8 of the VafiOuS 

SOurCeS. 

I h e  long twm average spahl distribution of airhone radiaUon levels and dose wefo computed 
using tho Industrial Source Complex Long Term (lSClP2) model wbkh dlows icrput of multiple 
release p o b .  e& at a unfque location 89 &own in figures a 2  and 6 3  of 0 e  W ~ -  '&e - -  

contrhdfm of each ofthe 25 stzuculreg addressed by the EEKA, to the d a t i o n  Ieyeb at tho 
points of martimUm hpact, rn ahown In Table ¶ (for the southmrnost w h u q 9 )  and Table 2 (for 
tho more northan 'hump'). The mJor contributors at these locations (gteater thaa 0.1 
attocudedm') are: 

1. Plant 4, Miscellaneous lknka 

3. Plant 7, Main Building 
4. Plant 5, Warehouse (l'lmium) - Bullding 65 

2. Old D&D Building - Building 69 

AB q e c t e d ,  these structures are also those h a v i q  the highest release rates 89 shown In 
Table 6-6 La tho EEICA. ney are also major contributors to the maximum predicted 

offdte concartdon (Inhalation Dose) shown h Table 3. 
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5160  _. 
TABLE 1 . .  

Location of Highest On-Site Impact 
, Receptor(69950&4352300) . . .- 

Predicted Predicted 

. .  
Radiation Level Dose 

Source (rem) - 
Plant 4, Miscellaneous Tanks 
Plant 7 Main Building 
Old D&D Building 
Plant 5 Warehouse (Thorium)' 
PP Sump House 
Plant 4 Maintenance 
Harshaw Tower 
Warehouse for Integrated Demolition 

\ Thorium Warehouse 
Incinerator Building 
Thorfum Warehouse 
West Tank Farm 
Magnesium Warehouse 
PP Maintenance 
Refrigeration Building 
Incinerator at STP 
Fire Training Area 

) 

5.966073 
OZ7873 
0.051614 
0.009568 
0.004798 
0.004572 
0.004565 
0.003762 
0.003036 ' 

0.002730 
0.002426 
o.ool39o 
0.001085 
0.000643 
0.000527 
0,000127 
0.000085 

13613-06 
5.88E08 
1.18E-08 
2.00E-08 
1.09E-09 
1.04E09 
1.04E09 
8.58E-10 
635e-09 
6.22E-10 
5.07E-09 
3.17E-10 
247E-10 
1.47~- 10 

290E-11 
1.94E11 

12OE-10 
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TABLE 2 
Location of Second-Highest On-Site Impact 

Receptor (699700;43526~j 

Predicted . Predicted 
Radiation LeveI Dorre 

source ( r s  

Old D&D Building 
Plant 4, Miscellaneous Tala  
Plant 5 Warehouse (Thorium) 
Magnesium Warehouse 
P h t  7 Main Building 

Warehouse for Integrated Demolition 
Thorium Warehouse 
Hars haw Tower 
Thorium Warehouse 
Incinerator Build& 
West Tank F m  
Fire Training Area 
Plant 4 Maintenance 
PP Maintenance 
Refrigeration Building 
Incinerator at STP 

PP sump House 

3562840 
0601369 
0.17630s 
0.051982 
0.029813 
0.001650 
0.001406 
0.001188 
0.001090 
0.001054 
0,000691 
0.000471 
0.000437 
0.000345 
0.000210 
0.000131 
0.000081 

8.l2E-W 

3.68E-07 
1.19508 
6.80E09 
3.76SlO 
3.21E-10 
2.48E-09 

4.S9E-08 

2.49E-IO 
2.2UE-09 
1SE-10 

, 1.WE-10 
9.9511 
7.87E1I 
4.79Ell 
2.993311 
1.8SE-11 
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TABU33 
. Location of Highest Off-Site Impact 

Receptor (699500,4352300)' 

Predicted Predicted 
Radiation Level Doso 

Source (atto~~rie~im3j (rems) 

Old D&D Building 
Plant 4, Miscellaneous Tanks 
PIant 7 Main Building 
Plant 5 Warehouse (Thorium)' 
Magnesium Warehouse 
PP Sump House 
Thorium Warehouse 
Warehouse for Integrated Demolition 
Harshaw Tower 
Thotiurn Warehouse 
Incinerator at STP 
Incherator Building 
West Tank Farm 
Fire Training Area 
Plant 4 Maintenance 
PP Maintenance 
Refrigeration Building 

0.098442 
0.075 8 19 
0.015414 
0.009 145 
0.002686 
0.000908 
0.000667 
0.000464 
0.000461 
0.000416 
O.oOO307 
0.000282. 
0.000255 
0.000188 
0.000163 
0.000109 . 

0.000M6 

9.83E-08 
757E-08 
lJ4E-08 
8 3 E - 0 8  
268E-09 
9.07E-10 
6.11E09 
4.63B-10 
4.60E- 10 
3.81E-09 
3.p-10 
282E-10 
235E-10 
1.88E- 10 
1.63E-10 
1.09E10 
5J9E-11 
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ISSUE D: Why d c a  the model &ow two d i s k  area of telatIvely high concentration I dose (two 
'humps)? ' 

Aa described in adbastag Issue C, the plok h figures 6 2  and 6-3 of the EWCA ahowing two 
W P S " ,  superimpose the outputs for dl of Qle 25 modelled sources. The 'humps' correspond 
with the wmbIned influence of the fbw largest mwss. Their physical occw~ence on 610 site 
L the result of a) the I O C ~ ~ ~ O I M  and magnitudes of the sources b) the dispenion assumptions - 
the orlentadon of the bulldlngs, their height, proximity to each other etc. and c) the 

meteamlogical Canditions (the prevailing wind direction is from the southwest and the centcrs of 
concsntrndoa appear downwind from the major sources). Tb0 southern hcus rdiectp the 

contrlbudone made by building 4a and 7, the mora northerly, fhase of buUdhg 65 aad 69. 

- 
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ISSUE B: Demonsttallon of cons&atiam in the Bpproach and conflrmatlon of the insignificance of 
theproblem. , 

The greamt hazard from dust-lib (fm pdculato matter) contamfnadon dkibuted on building 
and cqtlipment surfaces at the FEW arises if it bocmnm alrborne and Is inhaled. Shce most of 
dds mater3al is lo the bulldings it Is essential to prevent its release during D&D and several 

methods and engineering controIs wefo described in the WCA to prevent the release of the 

colttaminants from any given smctllre. The Arst, w a  the reduction of atmospheric pressurs 
whhin the structure Lhrough the pie of ventilation fana. Each fan is e?rhaueted through 8 high 
dflclency paddate filter (HEPA filter), designed to r e m e  99.97 percent of the padcles of 
t h ~  siz43 which ls most llltely to be tetalned in tho lung if inhaled, DOB requires that ea& HEPA 
be tested In place prior to first usa to demonstrate that It meets or exceeds the percent r& 
w#ire-ment. Thwc Is ah a requirement lo mrmitor the performance of a HEPA filtet ddng 
opetadon. 

9 



\5?'60 
s6oodlY, wlda the bulldlng maintalwd under negadve pressure, worken remove tho loose 
coataminadon on acce~slble mlrfacse uaing cleanup quipment tach equipped with its own HEPA 

fflk, Or by worklag insids a pla~tlc tent with h own filtered exhaust. Then the process 
&p=t 1s taken down, whb the ah removed from the prows equipment, pwhg 
through a HEPA filter before wen belng exhausted to tho h i d e  of the buildhg. This pre-flI&ed 

air b again HEPA filtered b&re exhausting to the exterior. A8 a rault of this rigorow filtered 
vemilatlon, the alr leaviq a building is 99.97 petcent cleanet than the air insido. At a distance, 
following m b h g  with the ambient air, the cOnCBntratlon of radioactive contamioants is decreased 
wm mer. 

To Wer exercise conservatism in assessing the Impact of such exhausts, the modelling andysb 

dsdcribed In Iesues B and C was oadertaken, in which it was assumed that all 25 st r~~aures  would 
. -+ ' + gderao- "hiis established the worst case concprkatiOns that could be 8eea 

a the vatloud tocatlonx within the FEW. 'To estabflsh !he significance of rhae concenttadom, 
the dose from breathing them (Inhalation dose)was calculated by SaSUming that a person Mood 
& the poht of highest conCentdon fur zoo0 hwrs pw year directly inhallng. Rls dose (a 
effective dose equivalent) h 0.011 mrun per year. In pmpectlve, Ws dose is wry ed18hm 
ths NCRP (Nt~tional Council on Redidon Protection) reports that the average porson h the 
United sta#s r d v e s  an a n d  dow from dl patural sources, 
fie earth.' The worstcaae annual dose to a FernaId w o r k  is some 27,000 times lower than u, 
an& that to the most heavily exposed p m n  of$tte, several ordm of magnitude lowcr pet. 
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