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• UNION CARBIDE COAPOAATION 
P.O. BOX B3B 1. SOUTH CHAALEBTON. WV 25303 

Mr. John D. Kinneman, Chief 
Nuclear Material Safety Branch 2 
IJivision of Nuclear Materials Safety 
U.S. NRC Region I 
4 75 Allendale Road 
King of Prussia. PA 19406-14 l 6 

Re: Mail Control No. 125121 
License No. 37-19533-0 l 
Docket No. 030-17840 

Dear Mr. Kinneman: 

January 27, 1998 

T-l 

In response to your Decemhcr 30. 1997. request for additional information. included hclow is l lnion 
Carbide Corporation's (UCC) response to this request pertaining to your review of the 
Decommissioning Plan and Site Characteriz.ation Report for the Bushy Run Research Center I BRRC) 
in Export. Pennsylvania. License No. 37-19533-01. 

Additional information Item 1 . 

The first item refers to the selection of release criteria for tritium. The release criteria were proposed in 
our January 20. I 997 Jetter. stated in Section I .2 of the Site Characteriz.ation Report and adopted in our 
Decommissioning Plan submitted on September I I. I 997. The proposed release crih:ria for tritium 
was 200,000 dpm/100 cm1 total beta-gamma with a 1000 dpm/100 cm1 removable limit. As these 
limits are higher than the current limits for beta-gamma emitters. a model has been requested 
demonstrating the risk of tritium at our site is small and that the limits selected are in accordance with 
the principle of ALARA. 

UCC proposes a new total average surface release criteria of 20,000 dpm/100 cm: for tritium. The 
removable limit will remain at 1000 dpm/ I 00 cm2

• A model of these limits is presented herein. 

On January 8. 1998, Mr. Sean T. Norris spoke via telephone with Mr. Richard Gibson and :\1s. Betsy 
Ullrich of NRC Region I concerning the acceptability of computer modeling software. l n July of 1996 
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the NR( · and Sandia National l.ahoratories rcle.i:-.cJ an inll:rim version of DanJl> Ill support of 
NlJREO/CR-551::!. I he linal \ersion of the soh\\ale is Jue for release earl: in 1948. llowe\er. the 
final n:lcase is not yet a\ailahlc. I he use of the interim \ersion to modd and scle,t release criteria at 
BRRC was verbally approved hy both Mr. Gibson anJ Ms. l lllrich during s~·paratc phone calls. 

The Bushy Run Research Center is a small complex of buildings designed for use as office and 
laboratory facilities. The size and number of rooms in each building and the design of the heating. 
cooling and ancillary systcms in the buildings arc industrial or commercial in nature. The surrounding 
area includes some residential use. however industrial and commercial uses predominate. While in 
operation. the facility was a commercial property and lJCC has no reason belicve that use will change. 
While the ultimate use of the facility can only be determined by the owner. Carnegie Mellon 
University, it is reasonable to assume that the facility will not be converted into residential use. Thus a 
building occupancy scenario has been adopted for use in this release criteria selection model. 

For a building occupancy scenario the standard DandD model assumes the initial radionuclide activity 
is I 00% removable with respect to a resuspension parameter. Thus a total surface contamination 
activity of 3000 dpm/100 cm~ would be viewed by the model as all removable. when in reality. the 
removable portion of the total measured activity might be 50 dpm/100 cm1

. To allow for a more 
realistic modeling of a facility. several scenarios were considered. These include the use of the 
maximum. average and removable surface activities which could be expected following 
decontamination. The following scenarios were run to describe the most realistic model: 

BRRC Tritium Release Criteria Model #I: 

This model is a building occupancy model for beta-gamma emitters from tritium. A total 
average su:-face contamination activity of 20,000 dpm/100 cm~ was used as thc initial 
radionucliJc activity. No default parameters of the model were changed. 

BRRC Tritium Release Criteria Model #::! 

This model is a building occupancy model for beta-gamma emitters from tritium. A removable 
surface contamination activity of 1.000 dpm/100 cm~ was used as the initial radionudide 
activity. No default parameters of the model were changd. 

BRRC Carbon-14 and Tritium Release C. iteria t\fodel # 1 

This model is a building 01.:cupancy model for hda-gamma emitters from carhon-14 and 
tritium. A total average surface rnntamination of 5.000 Jpm/ I 00 cm~ for C-14 and 20,000 
dpm/100 cm~ H-3 was used as the initial radionudidc acti\ities. No default paran1eters of the 
model were changed. 

BRRC Carbon-14 and Tritium Rekase Criteria ~toJel #'2. 
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This model is a building occupancy model for beta-gamma emitters from carbon-14 and 
tritium. A removable surface contamination of 1.000 dpm/ I 00 cm~ for l '-14 and H-3 was used 
as the initial mdionuclidc activities. No ddault parameters of the model were changed. 

BRRC Carbon-14 and Tritium Relca'ie Criteria Model #3 

This model is a building occupancy model for beta-gamma emitters from carbon-14 and 
tritium. A maximum total surface contamination (3 times average) of 15.000 dpm/100 cm2 for· 
C-14 and 60.000 dpm/ I 00 cm2 H-3 was used as the initial radionuclide activities. No default 
parameters of the model were changed. 

A D-cllldO models for these scenarios result in a TEDE expressed in mrem/yr. and an exposure pathway 
component of maximum annual dose. t 

Bush) Run Rcsesdl NlJREG-SS 12 l>andl) dose l.\~ssmmt R~ionudide: 11-3. l'-14 
Center. Expon PA models for BRRl' relca.,;c criteria 

selection 
[>and[> MoJel parameters Tf.DE mrem/yr. 

Model# Activity Time on ()\:cupancy Breathing Resuspension Ingestion External Inhalation Ingestion 
Bid. ~nod rate factor Rate 

dpm/100 days/)ea da)S m /hour m-1 m -hour 
cm! 

H-3#1 Total average 20,000 121 S .1M.2S 0.89 761E-OS I.S8f-03 0 OOE +(lOC) UIE-002 3.07E-OOI 
surface 
activity 

H-3 #2 Remo\'able 1.000 l:!I S .16'.'i 2S 0.89 761E-OS I 88E-0.1 O.OOE+OOO S.S4E-004 I.S4E-002 
activit) 

C-1411-3 Total average S.000 121 S JM.2S 0.89 7.61E-05 I 88E-OJ 141 E-004 I 04E-OOI 
#I surface 20,000 

acti\'ity 

C-14 H-3 Removable 1.000 121 S Jt,S 25 0 89 7.61E-OS I 88E-<H 2 KIE-005 1.91E-002 
#2 activity 1.00() 

'-14 H-3 Maximum IS.000 121.S 36S.:!S 0.89 7611::-0S l.88E-03 4.221::-004 3.1:lE-001 8.65E+OOO 
#3 tocal surface 60,000 

activity 

Report results of the DandD scenarios arc included in Attachment 1. Decontamination methods . 
implemented at BRRC have proven effective at reducing surface activities to below the proposed total· \ 
average surface activity release criteria. 

The three pathways of exposure arc external. inhalation and ingestion. The external hazard is 
essentially zero. The inhalation haz.ard is very low as compared to the total TEDE. Ingestion 
represents the greatest potential haz.ard for exposure. The total average surface activity for the C-14 
and H-3 model #I results in a TEDE of 3 mrem/yr. within the first 1 year period. This is well below 
the 25 mrem/yr. public exposure limit for a decommissioned site released for unrestricted use. 

The majority of the 3 mrem TEDE is from levels of C-14 allowed by Reg. Guide 1.86. The modeled 
release criteria of20.000 dpm/100 cmz frn tritium results in a TEDE of 0.3 mrem/yr. The contributi 
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component to the total dose from tritium is 10% of the;: combined C-14 and 11-3 "I EDE. Rt.-moval of 

tritium contaminant activities below the proposed limits of 20.000 dpm/100 cm: total average surface 
'}:'ft,; activity could cause workers to be required to demolish cabinets. tloors and other facilities. These 

;:.ilf~efforts require the additional exposure of workers to physical hazards and lx'Comes more costly than 
· .flt removal of the radiological hazard would require. 

'fA~{ 
;~~1·:~ . Additional infonnation Item 2. 

The second item refers to the areas which UCC has requested the Agency release based on 

characterization data. This item also requests the support inf~lrmation for post decontamination survey 

results for exhaust hoods and cabinets in the Chemical Hygiene Building. These areas are designated 
in your letter as "exhaust hoods and cabinets located in Room Sos. 131. 137 and 146 of the Chemical 

Hygiene Building.·· 

Based on the discussion and data presented in the Site Characteril'..ation Report and post survey data 

presented in the Decommissioning Plan and herein. the release of the following facilities and areas is 

requested: 

• The Chemical Hygiene Building. 
• The incinerator. 
• The Waste Treatment Process Building. 
• Gas Bottle and drum storage Area. 
• All Grounds, Walkways and Driveways. 

The maintenance/garage building will be surveyed for release and the data presented in the 

Decommissioning Report. Release of this building will be included in the request for release of the 

Radiation Laboratories Building. 

1be post decontamination survey data for exhaust hoods and cabinets located in Room Nos. J 31. 13 7 

and 146 of the Chemical Hygiene Building is discusSt..~ in the Decommis.<:ioning Plan and the Site 

Characterization Report. the post decontamination survey results are presented herein as a supplement 

to the Characterization Report and Decommissioning Plan. 

Section 4.3. l CHB Exhaust Hood Decontamination. in th~ Decommissioning Plan for BRRC discusses 

the decontamination and post survey results for the exhaust hoods in Rooms 131 and 146. The data 

was presented in table format in Table 04-1. These two hoods were surveyed during the 

characterization of the facility. The results of those surveys indicated the presence of carbon 14 and 

tritium above the proposed Cl4 release criteria. The units were cleaned as a pilot test to determine if 

proposed decontamination methods would be effective. and to remove contaminants so that the CHB 

could be released as soon as possible. The efforts wc1c successful in achieving le•,els below the release 

·· criteria.. For convenience of the reader. the characterii'.ation data and post decontamination stc.cy data 

for these two exhaust hoods are includ\.-d here as attachments. Attachment :! contains the 

·. characterization data for Room 131. Attachment 3 contains the dra\\ ings illustrating post d11..-con Jata 



• · · Mr. John D. Kinneman e - 5 - January :.7. 1998 

for the exhaust hoo<l in Room 131. Attachment 4 contains the charact..:rizatH1n data ti.Jr Rvom 146. 

Attachment 5 contains the drawings illustrating post dccon data for thl.' cxhaust hood in Room 146. 

Section 3.2 Cabinet Survey Results. Site Characteri7.ation Report discusses the finding of contaminants 

in excess of the proposed release criteria within a cabinet under the exhaust hood in Room 146. The 

cabinet was decontaminated and post decon surveys performed. The results were then presented in the 

Table D4- I. The drawings showing results of these post dccon surveys of the cabinet arc included in 

Attachment 4 discussed above. 

The cabinet in Room 137 of the CHB was removed as stated in the last sentence of the second 

paragraph of Section 3.2 Cabinet Survey Results. Site Characteriz.ation Report. The cabinet in Room 

137 of th\! CHB was removed from the building and transferred to the Radiation Laboratories Building 

Room 110. This cabinet will be dccontaminated or disposed of and thc dispensation will be discussed 

:n the final report for the BRRC' Site Decommissioning. 

We are proceeding with the decommissioning of this site. Decontamination efforts and JV)'-t decon 

surveys in the RLB continue. using the release criteria presented herein. The selection of a lower 

release critcria for tritium has not impacted any of thc facilities for which release has been requested. 

Post decontamination verification surveys for these facilities indicate all of thc areas arc below the 

lower release criteria described above. If you have any questions regarding this response to your 

deficiency letter. please contact me at 304-747-3 763 or Scan Norris at 970-434-56 l l. 

cc: Sc:an T. Norris. Norris Environmental 

Mi!,..I.! Manski. Lncrcon Services. Inc. 

Commonwealth or' Pennsyhania 

enc.: Attac'.,ment 1 DandD model reports. 

limuthy :\. Kmg 
Project Manager 
l :niun Carhidc Corporation 

Attachment:. CharacteriL.ation data Ci 1B Room 131. 
Attachment 3 Pust decon data, exhaust hood. CHB Room 131. 
Attachment 4 Charactcri,.ation data CHB Room 146. 
Attachment 5 Post dccon data. exhaust hood & l'.ahinct. Cl 1B Room l-l6. 



Altachmcna I 

DandD Model Reports 

r,lL 10 I 7- >t 2-I 



,. 
Program : DandD Versi9 1. O e 
••Interim Release 1.0. Not to be used to demons~rate Level l * * 

compliance with decommissioning criteria. 

Session BRRC Tritium Release Criteria Model 1 
Description 

Building Occupancy Model. Total beta-gamma limit of 20,000 
dpm/100 cm2. (Model assumes 100% removable) 

Executed : 01/14/98 at 15:51:56 

NRC Report 

Occ~pa~cy Input Section 

Execution Options 
••••••=•s••z======== 
History file will be generated. 
Implicit progeny doses will not be included with exp:~=:t pa~e~:. 
Concentration data will be calculated. 

Initial Radionuclide Activities 
----~-~----=-2-~------=-----------------
Chain dpm/100cm"2 
-------=--=---~-=-----------------------

3H 20000.00 

Code-Generated Radionuclide Act:vities 
-•••a==-:a•=-=------------------------ ---
Chain dpm/100c:n"2 
.......... :=-==-:•====--=-------- ·-- -·---·-- --------

3H 2.0000E+004 

Variable Parameters 
---------=============,:::=.= -- =:======= =====-===== == ;;-:::= =====-====-- =.: - -- - - -- -- -· ·- -- - -- --

Ho parameters have been cha~~~d. 

--------

Maximum Ann~al T£DE 
====~=======:=~===========~=~= 

s scenario started 0.00 year(s) from now 



a?t:1 ran for 1.00 year{s) ·~ 

The peak dose ,)f 
license terminat:~n. 

3.:9E-001 

Pathway C-mP~~ent of 
Maxi~.u::-. k.nud ~ Dcse 

:c:::s•===•==-:--·-:c:-·-· ·---··· 

Exterr.al 
Inhalation 
Ingestion 

:::CE (mrem) 

') • ·~ ,) E • 0 0 0 
:.:lE-002 

0 • ') ~ 

3.4~ 
C. - C:: 
_, 0. --

--------------------- ------------------------... , ,, r· 
) •J • .J 

. ,} : .~ . 
---------------------------------------------

e 
• C; I) 'i ~ d : I s : 



01.Jtput From Program •occ~ e 
• • *Interim Belease 1.0. Net tote ~sed to demcnstrate Level 1• • • 

final compliance w:th deco~~iss1oning criteria. 

Building Occupancy Scenario 
Run Date: 01/14/1998 
Run Time: 15:51:53 

INPUT DATA: 
Title: BRRC Tritium Release Criteria Medell 
Notes: 
History file will be generated. 
Implicit progeny doses will not be incl~ded with explicit parent. 
Concentration data will be calculated. 

PARAMETER DATA: 
Time In Building 
Occupancy Period 
Breathing Rate 
Resuspension Factor 
Secondary Ingestior. Transfer Ra~e: 

l.2l~OE+02 di'/ 
3.6S2SE+::2 d 
8.90C0E-J: ~··3/h 
7 . 61 C ·JS - '.:' S / r:. 
:.880JE-J3 m••2/h 

TIME DATA: 
Start Time 
End Time 
DT Size 
Time Step Size 
Write results ever'J 

INITIAL ACTIVITIES: 

Number of chains: 

Chain 
Number 

Chain 

1 3H 

Chain No. 1: 3H 

0.0:.)::;::,::+00 d 
3.652::::+C,2 d 
3. 65252:+':)2 d 
3.652Sl-::+Cl2 d 

dp:r:1 

Nuclide Chair. ::a: t L: ~ ,. ;-/' r C .. .. - - ... ; . ~r~:t:cnal Seccnd Fract onal 
Posi ti:x. 

Jlfucl ides in er.air. 

I r~ , 
\ ,.,A, 

.!. 4.5100E+03 2.C)0Q~+J4 

~~;illfESTEP DATA: 
~....,.r of nuclides 
~fjruaber of time steps .• ,.,,.r of print steps: 
1{ilt):\., 

l 

l 

~:e:d ?are~t Yie d 

.00000 



: T11llestep of maximum 
Day of maximum 
Year of maximum 

.a2500~00E+03 

.lOOOOOOOOOE+Ol 

For Period 1: O.OOOOOOOOOOE+OO days to 3.6525000DOOE+02 days 
O.OOOOOOOOOOE+OO years to l.OOOOOOOOOOE+OO years 

Dose Components of Maximum TEDE 

Nuclide External 
Dose 
(mrem/y) 

Dose Components 

Inhalat:.c:-, 
Dose 
(mrem/yi 

Ingestion 
Dose 
(mrem/y) 

Totc1l 
Dose 
(mrem/y) 

Averaae 
Act:..v: ty 
( dprr./ ~ 00 cm"' 2) 

3H O.OOOOCEtOO l.10765E-~2 3.07458E-Ol 3.1853~E-01 1.94490E+04 

Totals O.OOOOOE+OO l.10765E-~2 3.07458E-Ol 3.18534E-Ol 

Component Maximums ar.d T:~e o: :cc~rre;.ce 

Type Time Maximum : ::.-:-.e of Occurrer.ce 
Step Value (c!~ys) (years) 

External 0 O.OOOOOE+OO O.OGOOOE+OO 0 . 0 0 0 0 lJ E • I, (, 

J 

Inhalation l 1. 10765E-02 O.OJOOOE+OO 0. OOOOOE• '.)') 
Ingestion 1 3.074S8E-Ol 0.00000E+OO O.OOOOOE-+CJO 

TEDE l 3.:8S34E-O: 0. t)~O)OE+OO O.OOOOOE+J 
3H j O.OOOOOE+OO 0. 'J )C·jOE+OO O.OOOOOE+1) 1

) Maxirr.u:r ::xt~~::a::. 
3H l.:')7'5SE-02 O.·J~8)'.JE+OO O.OOOOCE+.J:J Maximum In~.a:at.:..)n 
3H 

. 3.07458£-0l 0 . :· :. . :rJ E + 0 0 O.OOOOOE+OO Max:murn Inges':ion 
3H j_:;;:-24s-:: " ::-:'.JE:•'.)O O.OOOOOE+OO Maxi:nu::,. N:1c: ~de ·> • 



• 

Program : DandD Versil 1. O 
e 

••Interim Release 1.0. Not to be used to demonstrate LP.vel 1 • · 
compliance with decommissioning criteria. 

Session BRRC Tritium Release Criteria Model 2 
Description: 

Building Occupancy Model. Total beta-gamma limit of 1000 
dpm/100 cm2. (Model assumes 100% removable) 

Executed : 01/14/98 at 16:01:35 

NRC Report 

Ccc~pancy Ir.put Section 

Execution Options 
--•••••••••••••==•=c 
History file will be generated. 
Implicit progeny doses will not be included with explicit parent. 
Concentration data will be calculated. 

Initial Radionuclide Activities 
---•••••••••••=•=•~•=s===-m=------------

Chain dpm/ 1 OOc.-n" 2 
-••••••••••••s:w••=•'lt:a:::-:=-·~::---------

3H 1000.8':) 

Code-Generated Radior.Jc l ~ -:i 0 Act. i ·1 it ies ------------------==---'%·-- --.· ---- -------
Chain dpm/ 1 o •)cm" 2 -------------------a::==-- :r--- - -- -·· ---~. ::;. -::·-=- -:::.-:.... :::-::. 

3H 1. OOOOE+ 1)0 3 

Variable Pararne~e~s 
... -----------s.===•==r'=:.::=-:===~=-·:.·;:::·~=~: . ·------- _: ________ , _ _: .. --:::. . .:.=::::=-- ==-===~-::..-:-::.·-. 

No parameters ha·,e teen c!".a:: :;•'.'i. 

Maximum Annual TEDF. 

This scenario started 0.00 year(sl from ~ow 



and ran for 1 10 year(s) ·- e 
The peak dose of 1.59E-002 TEDE (mrem) occur:.ed 1.00 year(s1 after 
license termination. 

Pathway 

Pathway Component of 
Maximum Annual Dose 

=======~====================;= 

TEDE (mrem) Percentage 
------==========-•:::==----=--·------------=-------

External 
Inhalation 
Ingestion 

Total 

Radionuclide 

O.OOE+OOO 
5.54E-004 
l.54E-002 

l.59E-002 

0.00 
3.48 

9E. S2 

100.0C 

Rad~cnuclide Component of 
:,1;-, .,. imura Annual Dose 

TEDE (mre!'!".l Percer:~age 
----=-===================================-=== 

3H 

Total 

1.59E-002 

l.592>0J2 

100.00 

100.0C 



. 
output From Program 'OCC~ e 
••*Interim Release 1.0. Not to be used tc demonstrate Level 1• * • 

final compliance witr. decornmissioni~g criteria. 

Building Occupancy Scenario 
Run Date: 01/14/1998 
Run Time: 16:01:31 

INPUT DATA: 
Title: BRRC Tritium Release Criteria Model 2 
Notes: 
History file will be generated. 
Implicit progeny doses will not be included with explicit parent. 
Concentration data will be calculated. 

PARAMETER DATA: 
1.2150E+02 d/y 
3.6525E+OZ d 
8.9000E-01 n*•3/h 
7.6100E-05 /m 

Time In Building 
Occupancy Period 
Breathing Rate 
Resuspension Factor 
Secondary Ingestion Transfer Rate: l.8800E-83 ~··2/h 

TIME DATA: 
Start Time 
End Time 
DT Size 

O.OOOOE+OO d 
3.6525E+02 d 
3.6525E+02 d 
3.6525E+02 d Time Step Size 

Write results every : calculaticn t~~es 

INITIAL ACTIVITIES: 

Number of chains: 1 

Chain 
Number 

1 

Chain rnitial 
Na:ne Activi.ty 

dpm/ 
l 00 c:::-," 2 

3H :.OOOOE•:3 

Chain No. 1: 3H 

Nuclide Chain 
Position 

Half Li:e 

(d) 

· Ruclides in chain : 1 

::---.i ':.ia:... 

( :ipr.,/ 
:s~ cm"2) 

, lH 1 4.510DE+03 l.GOO~E•03 
·r; 
;t;TIMESTEP DATA: 
/lfulaber of nuclides 
'.]lumber of time steps 
llumber of print steps: 

l 
.J.. 

l 

0 0 

'Le ld 

.00000 



Ttmestep of maximum 
Day of maximum 
Year of maximum 

.• 2500;(.,()E+03 

.lOOOOOOOOOE+Ol 

For Period 1: O.OOOOOOOOOOE+OO days to 3.6525000000E+02 days 
O.OOOOOOOOOOE+JO years to l.OOOOOOOOOOE+OO years 

Dose Components of Maximum TEDE 

Nuclide External 
Dose 
(mrem/y) 

Dose Components 

Inhalation 
Dose 
(mrem/y) 

Ingestion 
Dose 
(mrem/y) 

Total 
Dose 
(rnrem/y) 

Average 
Activity 
( dpr.t /1 0 8 Cr:l" 2 ) 

3H O.OOOOOE+OO 5.53824~-04 l.53729E-02 l.59267E-02 9.72420~·02 

Totals O.OOOOOE+OO 5.53824~-04 l.53723E-02 l.59267E-02 

Compone:nt Maximums and Time c: Cccurrence 

Type Time Maximum 'I'i:ne of Occurrence 
Step Value (days) (years) 

External 0 O.OOOOOE+OO O.OOCOOE+OO O.OOOOOE+OO 
Inhalation 1 5.53824E-04 O.OOOOOE+OO O.OOOOOE+OO 
Ingestion 1 l.53729E-02 O.OOOOOE+OO O.OOOOOE+OO 

TEDE , l.S9267E-02 0. O'J':)OOE>-00 0 . 0 0 COO E + ·~ 0 ,. 

3H r O.OOOOOC::+00 O.OOOOOE+OO O.OOOOOE+'.JO Max rr: t..:.r.: F.xt.er:-.al ,, 
3H 

, 5.53824E-04 :J.OOO'JOE+OO O.OOOOOE+OO Max !1'.Ul'!' • I :::r.c:.: c.:. i or. ... 
3H l l.53729E-02 0. 000'.JOE>·OO G.OOCOOE+00 Max mum ::-:ges:.::.cn 
3H 

, l.59267E-02 Ci.OUJUOE+OO O.OOOC;OE+00 Max.:.mum ~•~c:: :ie ,. 



Program : Dan<lD Versil 1. O 
e 

••Interim Release 1.0. Not to be used to demonstrate Level 1 • * 
compliance with decc:~issionir.g criteria. 

Session BRRC Carbon-14 ~ritium Release Criteria Model Hl 
Description 

Building Occupancy Model. Total beta-gamma ave~ ge limit 
of 5,000 dpm/100 cm2 C-14 _20,0CJ dpm/:~o cm2 H-3 

Executed 01/16/98 at 10:08:51 

NRC Reper: 

Occupancy Input Section 

Execution Options 
-----===------------
History file will be generated. 
Implicit progeny doses will r.ot be included ~ith exp:1cit parent. 
Concentration data will be calculated. 

Initial Radionuclide Activities 

dpm/100cm"2 
•••••==c========================~======= 

3H 
14C 

20000.00 
5000.00 

2. OOOOE<>04 
s.0000:::~·JoJ 

Pa r a:r,e t e r s 

Activities 

:,-:=:,:-,::~-~----·- -·- --~ - ---·- ---------~ ---

parameters hctve been c~a~g~~-

Ccc~par.cy c~:~u: Sec~:~~ 

Maximum Ar.r.ua: :ESE 
-----· --====·-----------------. ·-·---.----· _____ .,. __ _ 



T:is scenario started O.otltyear(sl 
and ran for 1.00 year(s). 

from r:ow 

The peak dose of 2.99E+OOO TEDE (mreml occ~:red !.00 yea:(s. a~~e: 
license termination. 

Pathway 

Pathway Cc~~onent of 
Maximum Ar.~ual Cose 

-===•===-==----=======-======= 

TEDE (rr.rem) Percentage 
••••••••••c•==~=====••=======~==========~==:= 

External 
Inhalation 
Ingestion 

Total 

Radionuclide 

l.41E-004 
l.04E-001 
2.88E+OOO 

2.99E+OOO 

0.00 
3.48 

96.52 

108.00 

Radionuclide Cc~ponent cf 
Maximum An:-:~al Dose 

!EDE (mre:n) Percentage 
•••••-=•a•-=---------=-----------------------

3H 
14C 

Total 

3.19E-001 
2.67E+OOO 

2.99E+OOO 

10.6€ 
~9.34 

100.IJO 



O;tput From Program 'OCC~ e 
* • *Interim Rel':!ase 1.0. Not tr. be used t-::; de!"'.'';r.c-~::-a~~·~ Lev0l • • • • 

final compliance with de'.::-·):rJT11ss.r:m1~:9 cr1t,':-. 01. 

Building Occupancy Scenario 
Run Date: 01/16/1998 
Run Time: 10:08:42 

INPUT DATA: 
Title: BRRC Carbon-14 _Tritium Release Criteria M0del #1 
Notes: 
History file will be generated. 
Implicit progeny doses will not be included with explic:t pa:-e~:. 
Concentration data will be calculated. 

PARAMETER DATA: 
Time In Building 
Occupancy Period 
Breathing Rate 
Resuspension Fact0r 
Secondary Ingestion Trans~~r ~ate: 

l.2150E+CJ2 d/y 
3.6525E•02 d 
8.9000E-O: ~·•3;:: 
7. i::,lOOE-.:.'5 /-:-. 
l.2300E-~3 re••2/~ 

TIME DATA: 
Start Tirne 
End Time 
DT Size 
Time Step Size 
Write results eve::-~ 

INITIAL ACTIV!TI~~: 

Nwr.ber o: ~::cs:: .. ,: 

Chain 
Number 

. 
1 

2 :..4c 

Chair. No. 

Nuclide 

C!':a:r: 
Na::~,: 

F --~· s _ • .... ,, : . 

311 

Chain Ne. ~= !4C 

0:JCOE•OO d 
i.E~2~E:+02 d 
3.6S2SE+02 d 
3 . 6 5 2 :c :-: + G 2 d 

: \.: ct l C tl l d t : '~ ~. .- .._ :-" •: 

: :.·:,,:. t - ''/ 

.: • !_,. -· ,· ,, ~-. t .; 

'lfuclide Chain Half L 1 ~ •.• 



Position e Ir.ve~:cr; ?are~t 

!dpm/ 

Nuclides 1n chain : 

14C 1 2.0900E+Ot 5.0000E+J3 

TIMESTEP DATA: 
Number of nuclides 
Number of time step.1 : 
Number of print steps: 
Timestep of maximum 
Day of maximum 
Year of maximum 

For Feriod 

.., 
L , 
~ . ... . 
.I. 

.365250000GE+G3 

.1000000000:::-..o: 

Dose Compone:1ts of Maxi:r:·..:::: ::::::: 

0 

~ - -, -, -.. - - -
•• ,_, ..; ·- .. - _. • .. ; ,# - - ~ - - -

Mucl1de Exterr.al ::-.!':al. ::st :8:1 :~.qes:1.:::---. :-~ta:. r.·.te=a~~ 

Dose 

3H 
:4:: 

Cc3e 
(rr.rem/y) 

:cse 
(~re~/ ,., ft 

:cse :ose 
(~:e-::.l 'f J ~:i~e::1/ il 

-. . ... - ; . - - .. 
j .... ":'.:: '"1 :...- _' .. 

, ---- -,._ --
"-. t C ::"".: :__ • . _ 

.=...::.: ~ ... :.,-- . -
-i-- I ' 

., ,-, 
·, -~ ... , . .,,., 

-------------------------------------------------------------------
Totals 

:omponent Maximums a~d Ti~e cf 8c=~.:re~ce 

Type 

Externa: 
rnhalatior. 
:ngestion 

TEDE 
3H 

Step 
Max.:..::-. ...:.. 
\' 1l ue 

l.0390SE:-G: 
- - ·. - .- - . -

.., .. -' ' .. · - - .':... _, '.-,,1 

:~ . ..,' •) - -.,-, 
. :.. ... ) ·. 

~~- .... 2 

3H 
3H 
3H 
14C 
14C 
14C 
14C 

l.lC765E-02 
'3. o-14sa::.-01 

l 3.18534E-O: 
::..40720£-04 

1 9.28285S-02 

0. GC J00E:+\),.) 
Q • :: :J '.J j) 0 ~ ..- C ~I 

:-! a X ~ :7. ·~::--.. : :-. :--. ~·:: ... _: ·-- -- ._, ... 

Max:~~= -~~~5:: :~ 
:-!ax:-::.-..:.."".: ;-;~::.:: ::e 

2 • 5 7 6 7 0 S + 0 .J O • J O ;J ') J ::: + 0 ~ 0 • :: :; : ~ . :: • ::; C 
l 2.E6967E+OO O.OOGGO~+CJ 0.S~~~-E~JO 

:-! ax:::-.-..:::-. :: x: e: ~. ci : 

!•!a X .:_::: :.:..,7. ... :-. ·.: ..:: .. , -: .: ·-~ :-: 

?-!ax i:r.L::: ~;-..: - _ :.. -:e 

) 



• 

Program : DandD Versi.l.O e 
* * Interim Release 1.0. Not to ~e ~=~1 ~~ ae~c~s:r~re :e~e: . • • 

compliance with decc~.--::.:::s:.~:-.. :;g cr:.:":.r:a. 

Session BRRC Carbcr.-14 __ :-r 1 ti·,.;::: :-e :ease Cr: :er: a M:::;de: "2 
Description 

Building Occupancy Model. Removab:e beta-gamma lim::s c! 
1000 dpm/100 cm2 for C-14 ar.d for E-3 

Executed : 01/16/98 at 10:13:18 

N?C Report 

.::e::t:cn 

Execution Options 

------==-=----------History file will be generate~. 
Implicit progeny doses will ::c: be ::-.::>~Jed wit:-. exp:..::::: ~a.re:-.:. 
Concentration data will be calc-.;lated. 

Initial Radionuclide Activi::.es 
------====-------------------- ----- ----
Chain dpm/ 1 O Oc::c" 2 
-----==============================--~~= 

3H 
14C 

1000.0C 
1000.00 

Code-Generated Radi:::rnuclide ;:._::.::..'::.t.-_es 
••••a•=-=------------------··---- -- ----- -------- ---
Chain dpm/100c:nA2 -------==---- -------- -- -------------· -·- ---- -- -
3H 
14C 

1. OOOOE+OC,3 
l.OOOOE+Ov3 

Variable Paramete~~ 
•••ms=--=---------------- -- --~- -

No parameters have bee1. cr:ar:,;e:::. 

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



• 

This 
and 

scenario started O.O~ear(s) 
ran for 1.00 year (s1. 

from nc;,., 

The peak dose of 5.SOE-001 TEDE (mremJ occurred 1.00 year!sl a~ter 
license termination. 

Pathway 

Pathway Component of 
Maximum Annual Dose 

-==-~------===-=-==--==------= 

TEDE {mrem) Percentage 
••••••••smma====•a--a~=--==------------=-----

External 
Inhalation 
Ingestion 

Total 

Radionuclide 

2.81£-005 
l.91E-002 
5.31E-001 

5.50E-OO: 

0.01 
3.48 

96.52 

100.0C: 

Radic~~clide Co~pone~t cf 
~ax1m~~ k:~ual Lose 

-----=--------- ----===- -----

TEDE (mrem) Percentage 
s~~====;============;======================== 

3H 
14C 

Total 

i.59E-002 
s.34E-oo: 

S • 5 0 E - r) 0 : 

2. 9(: 
97.: ~ 

100.0G 



output From Program 'OCC.' e 
• • *Interim Release 1.0. Not tc te ~sed to de~c~strate Leve: '• * • 

final compliance with d<:!c:::::n::-:.:. .ssicr.ir.g c.ri :er i a. 

Building Occupancy Scenario 
Run Date: 01/16/1998 
Run Time: 10:13:14 

INPUT DATA: 
Title: BRRC Carbon-14 _Tritiil.~ Release Crite~ia Model #2 
Notes: 
History file will be generated. 
Implicit progeny doses will r.ct be included with explicit parent. 
Concentration data will be calculated. 

PARAMETER DATA: 
Time In Building 
Occupancy Period 
Breathing Rate 
Resuspension Factor 
Secondary Ingestion Transfer ?ate: 

l.2150E+02 d/y 
3.6525E+02 d 
8.9000E-Ol m**3/h 
7.6100E-C5 /-:n 
:.5800E:-03 m**2/h 

TIME DATA: 
Start Time 
End Time 
DT Size 
Time Step Size 
Write results eve~y 

O.C.JOOE+O,J d 
3.6S25E+02 d 
3.6S25E+02 d 
3.E:-25E+02 d 

INITIAL ACTIVITIES: 

Number of chai~s: 

Chain Chain 
Number Name 

1 3H 
2 14C 

Chain No. 1: 3H 

Nuclide Chain 
Positior: 

2 

Init.:.a.:. 
Act iv:..':~­

dpm/ 
1 0 G c::-. ~ -~ 

l. L:~100E:-O· ~;3 
1. OOOOE> C :~ 

Half Life 

(d) 

Nuclides in chain : , 
.... 

3H , .. 

Chain No. 2: 14C 

Nuclide Chain Half :...::e: 

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

,.- <: -

(, . ·' -. ,~ 1- .-. l 
• .. '... ~.i ._, 



Position e Inventory Parent Parent Yield 

(d) (dp:cJ 
100 c~.·2: 

Nuclides in chain: 1 

14C 1 2.0900£+06 1.0COGE•03 

TIMESTEP DATA: 
Number of nuclides 
Number of time steps 
Number of print steps: 
Timestep of maximum 
Day of maximum 
Year of maximum 

2 
1 
1 
l 

.3652500000E+03 

.lOOOOOOO"IOE+Ol 

0 .cocoo 

For Period 1: 0.0000:JOOOOCE+OO days to 3.6525000000E+C2 days 
O.OOOOJOOOOGE+08 years to l.~~C~OOCOOOE•8~ ye~rs 

Dose Components cf Maximum TE:E 

Nuclide Ave=age 
Act.:.vity 

.GOOOO 

External 
Dose 
(mrern/y) 

Inhalaticn 
Dose 
(m:::-er::/y) 

Ingestion 
Dose 
(m:::-em/y) 

':'otal. 
Dose 
(::r-.:::-e::1/yl ( d~:::/:. 0 O (:::'," 2) 

3H O.OOOOOF+OO 5.53824E-04 l.53729E-C2 1.59267E-02 9.72~50E+02 
14C 2.81440E-05 l.85657E-02 5.153~1E-Gl 5.33935E-01 9.99?39E•J2 

Totals 2.81440E-05 l.9:l95E-02 5.3C~l4E-Gl 5.49862E-Ol 

Component Maximums and Ti~e c: O~~~~~e~ce 

Type Time Maxi~l.:~ ':' :.::-.e ~~ Cc::~r-=e~.::e '-' -
Step Value ,:::ia1SI , 'je?..:: S) 

External l 2.81440£-0. C • ·J C ·) C: 8 ~ • 0 0 C • ;) ::: ~. •::: C :.:-• G 'J 
Inhalation 1 l.91195E-02 r-. ·2:CCCE:+O'J o.c~i:-,JCE+:::: 
Ingestion ~ 5.30714E-J: .-, ea, - .. - ·'"'/'\ 0 • u ~, :. GO~"" ·) =; . -.,' .'\.. -' _,:...,. ,.) •J 

TEDE 1 5.49862E-O: . JOOOO::+JO o.oorJJOE+OO 
3H 0 O.OOOOOE+JJ .~COOOE+OO 0 . 0 0 •J O OE+ 0 0 ~ax:::::..:~, ::x: e ::::a:. 
3H 1 5. 53824E- 1J4 C: • ·:. J C1 0 0 E -t- 0 0 0. OOCCCjE+C') Max.:.::l~:':1. :::r.::.a.:.atic:-. 
3H 1 l.53729E-02 O.OODOOE+OO O.OOOOOE-t-00 ~axim~'7'. ::::;est::;::. 
3H 1 l.59267E-02 C.OOOOJE+OO O.OOOOCE+O: Max.:mur.i Nt:.c:ide 
14C , 2.81440£-05 O.OOOOOE+OO O.OOOOGE-t-00 Maximt.:..":1. Exter~al ... 
14C , 1.85657£-02 C.OOOOOE+OO O.OOOOOE+OO Max irrn.: .. "':1 I :--.:--.a.: at i :'!1 ... 
14C l 5.15341E-O: O.OOCCOE+OO O.OOOOOE+OO Max :nu."':1. .:_ :: ~ e 3 ~ : Cr: 
14C , 5.33935E-O: a. 01JJGOE~oo 0. Cit)OOOE+OO Max ~.,.,... ~:.:.c.:..:. :ie ~ u4\........1. 



... 

Program : DandD 

• • Interim Release 

V .•• ,., 
e!'."Sl· •• 1.'-' 

, (\ 
J • V • 

e 

Session BRRC Carbon-14 Tritium Release Criteria Mcdt.:: 1*3 
Description 

Building Occupancy Model. Maximlli~ total beta-g1m.~a limits 
for hot spots (3 times average). 15,000 dpm/100 cw2 ,-14 
and 60,000 dpm/100cm2 H-3. 

Executed : 01/16/98 at 10:18:44 

NRC Report 

Execution Optior.s 
----=---------------
History file will be generateJ. 

. . 

Implicit progeny doses w~L r.ot be incL.1ded ·,.;.:tr. ,•xpl:.::.t r:0..::e~:t:. 
Concentration data wi!, r,•: ,:dl:"'..lla:ed. 

Initial Radion~~:.:Je A:~.~~t:es 

Chain dpm/l00c~"2 ----:----- - - - - ·-- ·- - -- -- - --- - --

3H 
14C 

Chain 
•••=••mz= ==3::':::.::..:: :::· 

3H 
14C 

'.. 

•••••ms::.:.:.:.;-:.==;-

·1 . ., 

No paramete:::~ :. ,·: · ~'c'e~. ;::-.!:.·:·· 

'·' 
. . 

ry-, :'\ ~ ~ •• ~ t . 



4t'========================'4t 

This scenario started 0.00 year(s) frc;.i r.cw 
and ran for 1.00 year(s). 

The peak dose of 8.96E+OOO TEDE (mrem) occ~rred 1.00 year(s) after 
license termination. 

Pathway 

Pathway Compone~t of 
Maximum Annual Dose 

======-------=-======-=---=~-= 

TEDE {mrem) Percentage 
----~=================~============~=~======= 

External 
Inhalation 
Ingestion 

Total 

Radionuclide 

4.22E-004 
3.12E-001 
8 • 6 5 E + 0 r) ·J 

8.96E+OOO 

o.co 
3.42 

9~ .. s;_ 

100.00 

Radio~uclide Co~pc~ent of 
Maxir.n.:...'TI A.'1nua: :ose 

-_··-- --------. ----· ----:-- - - ----- - - - ·---

TEDE (:nrer:c) Percentage 
•z==========~==============~===-=====~==~~==~ 

3H 
14C 

Total 

9. 5 6E- 1JO: 

;; . 9 6 E: .. :) :) :J 

lC.tC 
09.3~ 



Output From Program I OCCTJ- e 
• * *Interim Release 1.0. Net tc b~ used tc demcnstrate Lev~~ 1 * * * 

final compliance w:'.:.:-: d•!·:::r1..':'lissi..o:.~:-:q critt'ria. 

Building Occupancy Scenaria 
Run Date: 01/16/1998 
Run Time: 10:18:40 

INPUT DATA: 
Title: BRRC Carbon-14 __ Tritiu~ Release Criteria Medel #3 
Notes: 
History file will be generated. 
Implicit progeny doses will r.ot be include:i ;.;:th expl:cit parer:t. 
Concentration data will be calculated. 

PARAMETER DATA: 
Time In Building 
Occupancy P~ricd 
Breathing Rate 
Resuspension Factor 
Secondary Ingestion Trans:er Rate: 

1.2150E+02 d/y 
3.652::E.•C2 d 
8.9000E-Jl ~**3/h 
7.6~00E-j:, /m 
l.8800E-03 m**2/h 

TIME DATA: 
Start Time 
End Time 
DT Size 
Time Step Size 
Write results ever~ 

INITIAL ACTIVITIS:3: 

Number of chai~s: 

Chain Chai~ 
Number ~;ame 

. 
J. 

•• 1 -

G . 0 :J rJ f) E + 0 0 d 
3.E:-2SE~02 d 

2 l 4C ~ •• , ,_. 'j ' ::.. .. _: 

Chain ~J'.). 

Nuclide 
··.,· . 

Nuclides in =~a:~ : 

3H 

Nuclide .. ,i . 

. - - 1 : ~ ~ .. - '! 

-- . ; : .d 1 



Position e Inventory Pare~t 

(d) (dpm/ 

Nuclides in cha1n : 
, 
i 

100 ::'.n'2J 

14C 1 2.0900E+Ob l.5000E+04 

TIMESTEP DATA: 
Number of nuclides 
Number of time steps 
Number of print steps: 
Timestep of maximum 
Day of maximum 
Year of maximum 

2 
l 
l 
1 

.3652500000E+03 

.1ooocooo0os+oi 

For Period l: 0.0 ~C~QOJOCE~OJ days 

Dose Compo~ents ot Max~~~~ :~:E 

Nuclide Exter:c::1l 
Dcse 
(mrem/y) 

=:csc 
(r.1rem/ y; 

0 . 00 O,JO 

3H 
14:::: 

:) • ·JI.JI) I) ,J::: t (IO 3 • ) .c .:: 'j : ~> Ci:? j • 2 2 3 ~; J ~:- 1 • ::: ·~ C <. ~:- ·: : 
~ . 2 2 16 .:; ~ - ,) 4 2 • -: :"'..; ~ C ~ - ~J l ~; . 7 3 1J l l E. ·~ ; ) M • ::, ~; '-j 1 ~ :-: + ._, 1_·: 

Yield 

() .COJOO 

A---: :. v l t 'j 
\ jp:-:-./ l ~11_1 cm" 2) 

~ .- • ,4 

----------------- --------- - ------------------------------------
Tota~s 

Type 

Exter~1a: 
I nh al a : .:. -. :---. 
Ingest:c~ 

TEDE 
3H 
3H 
3H 
3H 
14C 
14C 
14C 
14C 

: ,j '/ :.~ : 

... j_::-;:~.r~- -': .. 
-' :-_ . 

' :.~ +- j ~. 

2.7'J40t::- ,- . ' -. ~ 

' -· r__,,. • 0 L; 

1_1, '. 

() • , I , I 

J. 

-· . 

~~:1Z ~ ~7 ...... 

:.1 .,x : :-:• ., 
>J,;z: :-:- .. . 
'.-: !Z: :--· .. . 

.-:. :.-: .. r-' ~ ~. :J .. 
. 
. . . 1. l 

::, • :-: • ' , :- : • ,·j -

, . .. . 



·" nachmcm 2 

Characterv.auon data for (HB Room I, I 



~£/ 

G 
0 AdcMJonal Meuwement Point 

Location: Cl)emjcal HYQleoe Bul!ding Room: _ _.) .... 3.._) ______ _ 

Clnlificallon: Affected 
T echnlclan'a Name: C1ug11on. Jf • ciugaloft. s, . 
~ 

Legend: 
C-1<CIH-3 (H.J readings are BolJ) 
Z• 1001' acan of grid block (C-14 reading) 
All readings In CPM 
Swvey Uni: 131, 132 
Comments: West and South wan C-14 
readings -re !Aken 12/1 IW6 

4 

West W~::::---L 99142,--] 

- -:-·-- 3 - - ...____ -- -oJ-200 -- -- --- -- - 105/435 i~iim--;-------m-f_.:;a::n}-~~ ~ fi ti [_~ 
HIJKLMNO 

HOOO 

4 

3 

2 

4 

3 
2 
1 

North Wall 

X Y Z AA AB AC 

Floor 

South Wall 

AD AE AF AG AH Al 

1251411 

1381471 

100-160 

120-240 

127/611 

4 
3 
2 

8 

7 
6 

5 

4 

3 

2 

1 

East Wall 
183/471 

11591124 

10().180 

1
PORSTUVW 

C· 14: Date: 12/17196 (11t1MIIJ (]111111) 
Modll 43-$11: 095221 (1~1$41 Cl1t1MI 
Model 2221 I: 1Dele11111lle) 1111*1 

Efllclency 13.0 ~ (14 H> 1u 1•1 
Background 118 CPM (141 CPU) (t»CPtoQ 

C-14 Scan: Date: 12/17196 
Model 43-$11: 095221 
Model 2221 I: 108881 

Efflclency 13.0 ~ 
Background 118 CPM 

H-3: DIie: 12/17/N 
Modll 44-1 t O I: 134118 
Model 2221 I: 14451 

~fflcllncy :,0.0 ,. 
RaelfflffllJNt 41' r.PM 

(1'1~1) 

(I~ 

(12'Sll) 

PD'ltl ,... .. ._,..,.... .. 

e 

-



If!: 
• 
0 Addllonal Menuremeti Point 

Location: Cbeoial H)'qiene Buldinq 
Room:Roorr.131Cablnet 
Claulflcatlon: Affected 
Technician's Name: Shonkwiler 
Legend: 
C· 1 '4Jtf-3 (H-3 reading• are Bold) 
l• 1~ scan olgrtd block (C-14 reading) 
Al rNdlng1 In CPM 
SI.IWV Unit: NIA 

COfflments: Ovetal Ille approx. 200" x 
50" 

10llll71 

,~ 

117/llO 

r 1oellC2_J / 

/ 

Sink 

! .................... .!. 
\ 

\ 
\ 
\ 

~ 
~ 
~ 
~ 

D E F 

100 % C-14 Scans= 
Drawers and Cabinets: 80-140 

r;;;;:;i 
~ 

r.;;;:;i r;;;;:;i 
~~ 

13.JIUI . 
6 
5 

111M, I 4 

11.,,., I 
3 

2 
IMJI I 
~-

tlCn4J 

C-14: Date: 1/30lll7 
Model 43-68 ,: 129754 
Model 2221 ,: 1 1736G 

Efflclency 12.9" 
BackefoUnd 97 CPM 

C-14 Scan: Date: 112-4197 
Model 43-68 ,: 129754 
Modtl 2221 1:117366 

E fflclency 12.9 9' 
Background 104 CPM 

H-3: Dalt: 112-4197 
Model ~ 110 I: 134889 
Model 2221 1:84450 

Efflcltncy 30 9' 
381 CPM 

e 



~ 

tmxtmgrid 

• Oita Measurement P011.t Back Plenum 

0 --- I ...1133/W location· CtJtrnki41 Hm1cot Buldjng I 125/l).4 147/312 j "°""'=:..--"'-""" ~ 3:t1 L /I L..-11711a4 Cllulk:atlon: Affected 1 

~~~'aName:Shonbter I ~ j~ I 'l l"i1791421 

C·14M->IH->R-aueBald) I I I ll4714Z1 J A Z• 1~sc:anolgrldblock(C·14readlng) I t I f W 
Al rNdlnga In CPM G H I J K L Surwy Uni: NIA 

Conwneta: 1~ C-14 scan or II 
awfac:es 

Left Side Floor 

Right Side 

~ j I ~ 1ll'l72 

~ I OU:lrl4J1 L I I L.....-l 61411231 /l~ I ,---~- _J r--

--. • 
i 2291720 646/710 11496121110 

C D 

Shelf 

• 
j 1111.103 

108/l42 
112n14 

u t.t 

---. 
A B 

C-14 Scan Data 
Len Side: 14CMIOO 
Rig~ Side: 140-180 
Floor. 3.J0.12000 
Back: 160-200 
Shelf: 120-160 
Plenum: 120-160 

415/111' 

210/l12 I '" I I I l65/ll7 

E F 

C-14:Date:1/30,'g7 
Model 43-48 I: 12975'C 
Model 2221 I: 11736G 

Efficiency 12.9 ~ 
Bai,o&nt 97 CPM 

C-14 Scan: o.lt: 1'27/97 
Model 4U8 I: 129754 
Modll 2221 I: 1173Ge 

Efflcltncy 12.~ 
~~CPM 

H-3: Date: 1/3CW7 
Model 44-110 I: 134898 
Model 2221 I: 1 le521 

Efllcllncy ~,. 
Baclr~ 355 CPM 

e 



~v 

:,'.,,:;i~•,". 

• 
0 Addllonll MeUlnmenl Point 

Location: CbtOJkitl Hwieot 8uldinq 
Room: UwMII""" ftP9ln m ...,..,,,,. Coma 

lEH IJJ:fl 
Cllulficatlan: Affected 
Technlelln'a Name: Shonkwiler 
Legend: 
c. 14/H-3 (H-3 readings are Bold) 
Z• 1~ scan of grid block (C-14 readJng) 
Al readings In CPM 
Swwy Unit: NIA 
Commeru: 1~ C.14 a. n of Ill 
&urfaces 

Lett Side 

127/311 

139/311 

• • 

C D 

~ 104/291 

192/lH 

Shelf 

1091/2120 

'1621111 

122/321 

··-

Back 

G H 

Floor 

A B 

C-14 Scan Data 
Left Side: 1 <40-180 
Righi Side: 160-200 
Floor: 250-900 
Back: 140-USO 
Shelf: 100.140 
Plenum: 1 «).180 

13Ql311 

I 
1 

183/427 

"87/1111 

504/l41 

Plenum 

1421)41 

----
1531371 :/_:;fr L-

- . ·-
137/JZI 
----
1291HI 
-~-_J 

J K L e 
Right Side 

1miiol.. I l 137'327 

14M11 
151/ll1 

E F 

-----------.­C-14:Dale:1/30/97 
Model 43-a ,: 129754 
Model 2221 ,: 117366 

Effldency 12.91' 
Baclcgnuld 97 CPM 

C-14 Scan: Dale: 1/27/97 
Model 43-a I: 129754 
Model 2221 ,: 117366 

Effldency 12.21' 
8acllgraund 93 CPM 



~ 
G 

Not Drawn lo Scale 

• Data Meuurimlnl Point 
0 Adclllanll MNslnmlnl Point 

LCICllllon: Cb1a*i11 Hyg1ent 8Y1k8oQ 
Room: Ropm 131 Roof Ytol 
Clualftcallon: Affected 
Tectwllclan._ Name: ShonlMler 
Legend: 
C·14'H-3 (H-3 readings we Bold) 
Z• 1~ ecan of gr1d block (C-14 rudlng) 
Al rudlngs In CPM 
SurwyUnl: 
Comments: £ .. ,.,,..,..., - 1, ,.-. --· 
H-3 ,......,. al I< 2) unellalnal>I• Al 111dln91hun1 ............. ....,~-·· 

133/636 

100 "4 C-14 Scans: 
60-160 CPM 

1 

VENT 

D 

A B C 

14217H 

91/NA 

110t'IIO 

C-14: Dale: 'Jfl7/97 
Model4Ual: 129754 
Model 2221 I: 117366 

Effldenc:y 12.7 % 
Backgrowld 138 CPM 

C-14 Scan: Date: 'J/'17/97 
Model4Ual: 129754 
Model 2221 ,: 117366 

Efflclency 12.7 ~ 
~138CPM 

H-3: Date: 'J/'17/97 
Model 44-110 ,: 123284 
Model 2221 ,: 126521 

Efflcllncy 30 ~ 
~374CPM 

e 

e 



POiit !:>econ data for cwust hood nm Room l l 1 



1mx1mgrtd 

-. -Du Meauremenl Point 

C Addltlonal MNMnment Point 
l: ·=-: _.:: :· : .cc·==.=.:.:--=:--=-.--:-.cc. .-
'. Locabon Chemjcaf Hmeoe Butldl{l(] 
: Room E4ltvM Hood Rpom l 3, No!l!!l'm! S&!!!t! 
~ 

I Clnalflcabon Affected 

; Technician's Name. Wff(afrt 

i Legend 
i C-1'4/H.J (H.J reedtng1 ere Bold) 
f Z• 100-. ~n of gnd block (C-14 reading) 
; AM rNdlngl in CPM 
, Survey Unit NIA 

, Comments 1 ()()'lb C-14 scan of .. 
wrlac:e$ 

Left Side 

2:'().'532 

2. • • 

34().784 

• • 
C D 

· 212/4-U 

, ~1,576 

Back 

· 1 r--
2, ~4J1_:2-._i - • 

--.,-......., r· 

.t-l/~~40 J 
-+-1 

- ·--i ! 
: I 

! / r· - -. ---i 
210/401 f--1 

J 1 ! - • .) -t_2~~~·_J 

L~ -

G H 

Floor 
,--

80711141 ' - 2 ·-f--. 
•

_l ; 1 n8/11;~ 
, I L. ! I ~----

,- - -- - - - ,____, 
i 

n8/100 , - ---t~ 
1 i 

r---~ 

•. - -1~1~] 

A B 

C-14 Scan Date 
Le" Side. 400--450 
Right Side: 200-275 
Floor: 500-aoo 
Back: 225-275 
Plenum: 250-275 

Plenum 

j 25CMl7 

I_ /T I .,.-1 2511111 

1 I ~<- I N 2111412 

I · ~ r2071460' 

I J K L e 
Right Side 

__ :_-_:-~ • • t L.. - -

I --·-1 

[;~f-----i . J,;;.;. __ l 
I 

I ~~jl _r 2-;-,~,11 ·i L_ ! ~,,-1 

"-. e r L~---- - --
1 I 

E F 

C-14: Date: 8/13197 
Model 43-68 ,: 124497 
Model 2221 I: 8+458 

E ffialncy 14 6 'JI. 
Bed!ground 2'40 CPM 

C-1 '4 Scan: Date: 8/13"97 
Model 43-68 f: 129754 
Model 2221 f: 124497 

E fflciency 1 '4.6 'A. 
Bed!ground 2'40 CPM 

H-3: Date:8/13197 
Model '44-110 ,: 134896 
Model 2221 f: 8+458 

Effldency 30 'A. 
Bed!ground 448 CPM 

i 
I 

____ _J 

e 



1mJC1mgrid 

~

Menunment Point 1 
ddllonal MNIMnmlnt Polri _ _ . _ _j 

CbtroAI Hmllot NdiOQ - ·, 
EmM Hppd 89em ,3, ,.,.,... eom. I 

I CEHJll:11 ' 
' Clnalflcabon: Affected 

Technician's Name: Shonkwiler 
Legend: 
C-1~-3 (H-3 rudlnga are Bold) i 
Z • 1 ~ acan of grid block (C-14 reading) ! 
Al readings in CPM I 
&6wy Unit: NIA 
Comments: 1 OO'lli C-14 acan of 111 

I ~aces 

Left Side 

I 162/421 , ... ;--------i , ___ ----· -- _, -+ / 
2 f::e __ .:~ 

r 
1631479 i -

1 ·-. • 

C D 

1 1791111 
l_ 

r 
i 204/451 

Back 

[ 1~,1-i---- TJ~u-J -- ----. •. 1/t 
-- ------

,-1-;;;1l I I ~ -] 
, ------ J ------------k -- 212/421 

1 l __ -. __ j --- -
G H 

Floor 

1·- 4381-i~--~ -f ~-n-{~1111~] L_ --- 2 ----. •-
------ ---- -t-

. I 

[~-36~~·~l---- -t -~L---~~~~_] 
1 T -. • I I 

I I I 
"l __ J 

A B 

C-14 Scan Data 
Left Side: 140-200 
R lghl Side: 120-200 
Floor J00...420 
Back: 120-200 
Plenum 160-200 

2 

1 

Plenum 

J 

Right Side 

-----i [-11mu,- I 
_)-- ---- I 

!__!J 

1441417 

~ r~~ .. 2 - i 
1 • • i 

_____ J 

E F 

!
----------- -- -- -

C-14. Date 7/241V7 
Model ~ I: 124497 
Model 2221 I 106881 

E fflciency 13. 3 ,i, 
I Bacilground 1 JO C PM 

C-14 Scan: Date 7/24/V7 
Model 43--48 I 124497 
Model 2221 I 108881 

E fflciency 13. 3 ,i, 
Bactfground t JO C PM 

H-3: Dile: 7/2W7 
Model 44-1 10 I: 134896 
Model 2221 I: 14458 

Efl'Gllq 30 ,.. 
I ~-CPM __ -

e 

1e 



Attachment 4 

CharJCtcn,auon data for nm Room 146 



~v---

e 

e 

4 

3 

2 

1 
E 

Q 
1 ffl 1 1 m gr1d 

0 Adclllonll MNNlmlN Point 
location: ClmDIGlf Hygtn Buldinq 
Room:_,_148.._~~~~~~~ 
Clalllftcatlon: Affected 
Ttchnk:lan'1 Name: o.,.-. Jr. si-i-., 
legend: 
C-1 '4,'H.:S (H.:S reldlncJ1 are Bold) 
Z• 1<ml. ICM of grid block (C·14 rtldlng) 
Al rudlngl In CPM 
Surw,Urt 148 

commenc1: Selected po1nt1 11 marted 
lurwyed 3'1°'97 

West Wall 

F G H J K L 

122/444 

3 

2 

1 

100.400 

1451111 

100-240 

4 

3 

2 

1 
u 

HOOD 

South Wall 

V W X 

Floor 

B C 

2231140 

1681311 

18915,C 

100-220 

y Z MAB 

1»1471 I --
1241311 I 
1421411 I 
178/417 I 
100-160 I 

8 

7 

6 

5 

4 

3 --
157/412 -

2 

127HIJ 

tSM31 

1551440 

119/414 

120/490 

97/413 

141/417 

1221343 I 
~ 
156/475 

161/102 

120-180 I 1 A scan of 8 C 
1.W421 

D 

100-. of 
tloo( 
___J 

4 

3 
120-200 +== 

2 

1 
M N 0 p a 

C-14: Date: 12/13196 
Model 43,.eB ,: 095221 
Model 2221 I: 108881 

Efficiency 12.8-. 
Bac:kgrOWld 113 CPM 

C-14 Scan: DIie: 12/13196 
Model 43,.eB I: 129754 
Model 2221 I: 117366 

Efflclency 13.0-. 
Baclcground 125 CPM 

R s 
(3/1°'97) 
(129754) 
(117366) 
(12.ft) 
(110CPM) 

H-3: Dell: 12/14'98 (3110,'97) 
Modll 44-110 I: 134898 ( 12328<4) 
Modll 2221 I: 129521 (128521) 

EllldlllCJ 30 ~ (30%) ! ........... CPU (417CPM)_ ____ _ 

T 



\)w 

e 

e 

Nol DfNft ID SCIII 

localloft: Chlrr*,II HrA1D "'*"»­
Room: ..ftQClffl 110 CllliQlt 
Cllatflcallon: Affeded 
T.chnlcllft'a Nlffll .~*-t 
leoend: 
C-t4M~ CH~ ,.1e1ng, •• Bold) 
?• 1004'. ICM ot grid bk,,:k (C-14 ,.tding) 
Al rNClngs In CPM 
Surwy Uni: NIA 

COl'Mllnt.: 

Left Cabinet, Interior door 
surface 

1 

F 

! eooo 

1.-,.ul , 
~ i-2710l1UI '--- ~/ . ;'. 

-~ I 

eo91201:I. 3 --. "-. '. 

I IUl/1113 

100 ... C-14 Scans• 
left FloOI (A, 1 ):300-2000 
left Shelf (A,3): 200-1 IIOO 
Righi Floor (0, 1 ): 100.140 

C 

HOOD 
--~--·--

\ 
------\ 

I _/r--- / I~"-L 
:/~ --;- ! ' ______ f,20011:c" J 

- • · {1oon11 ] 

D E 

C-14: Date: 1/JOl97 
Model ,u,6& I: 129754 
Model 2221 •: 117366 

E fflciency 12. 9 % 
~97CPM 

C-1-4 Sean: Date: 1129,'97 
Model 43--68 I: 129754 
Model 2221 I: 117366 

Effldenc:y 12.S ... 
Bactrg,ou,d GS CPM 

H-3: Dalt: 1 /30/97 
Modll 44-110 I: 134898 
Modll 2221 I: 128521 

Effldn:y 30 1' 
- • "334CPM 

1109/351 l 



~ 

e 

e 

' ffll ' "' gr1d 

Location: Chlffllcll Hmm BuldtoQ 
Room: Elhlyll Hood 110 
Cllulflcallon: Affected 
Technlctln'I Name: Manalll 
Legend: 
C·14M-3 CH-3 ruclnil• .. Bold) 
Z• 1~ ICMofgrtdblodl (C-14 rtadlng) 
Al Nedlngl In CPM 
Surwy Uni: NA 

Commenta: 

Left Wall 
12113H h....._ I ! ~ 1381217 I 
m1n12 I-_ I I _J 104/211 I 

F G 

103.'JN 

1Ull420 

12'1472 

1211211 111/JH 
Back Wall 

10M77 

,-J.+--1 1381300 

107n10 

100% C-14 scan of 
walls and plenum = 90-140 

~,~"~" I ~. • --
H 

100% C-14 scan of 
floor = 90-150 

1861111 

137/411 

1881317 

1891117 

~SIOO 
791111121 

1 1---. .c:::::::::• I ·----~ 
I 1111,.. j-...._ Plenum 1:;~;;;,,; ] 
~-A B C D 114133~ 

C-14: DIie: 12/18196 
Model .o-88 I: 129754 
Model 2221 •: 117366 

Efflclency 14.2 1J1, 
Background 147 CPM 

C-14 Scan: Date: 12/18196 
Model 43.Q I: 129754 
Model 2221 t: 117368 

Efflclency 14.2 IJI. 
8ackground 147 CPM 

H-3: DIie: '2118'118 
Modll 44-110 I: 134889 
Modll 2221 t: k4S8 

Efldlncy 30 1' 
45SCPM 



0~ 
Nol Drawn to Scale 

e 

e 

e Data MNsunmn Point 
0 Addlllonal Menurlment Point 

Location: Chemical Hygiene Butldlng 
Room: Room 110 Ylol 
Clntlllcatlon: Affected 
Technlclan'1 Name: Shonkwllef 
legend: 
C-14/H-3 (H-3 reaclng1 are Bold) 
Z• too-4 aun of gi1d block (C-14 reading) 
Al readlngl In CPM 
Surwy Unit: 

comment,: 

~ 
1 

100 ,. C-14 Scans 

I 

,!' 
I 

/ 

210/211 

Outlet & Inlet Sides of Duct: 40-240 CPM 

filter 

A 

141r11 

B 

C-14: Date: YJ.7/97 

\ 
\ 

\ 
\ 

Model 43-68 I: 1297S4 
Model 2221 I: 117368 

Efficiency 12.7 '!fl 
Background 138 CPM 

C-14 Scan: Date: YJ.7/97 
Model 43-68 I: 1297S4 
Model 2221 I: 117366 

Efflclency 12.7 '!fl 
BaclcgrOll'ld 138 CPM 

H-3: Date: Yl7/97 
Model~1101: 123284 
Model 2221 I: 128521 

Efllclency 30 ,. 
8adlground 374 CPM 



Attachment :'i 

Post Dccon data for exhaust hood & cabinet, CHB Room I~, 



G 
1mll1mgrid 

.. e o.ta--U..·nme111 Pol,i-- -

, () -~ MeaMnmenl Port!_ 
f ·-· ···--· ·-. 
I Locaban: Cbto:Jicll Hygilne Bujidtng 
I Room BRAIJI 110 C#ll1 
. Clnalftcltion: Affected 

! lechnic:iln'a Name: Shonkwiler 
; Legend: 
; C-14/H~ (H~ reading• ue Bold) 

Z• 1 OO'll, acan of gnd block (C-14 reading) 
· AH readings in CPM 

Sur,ey Unit NA 

Comment. Armored eiectnc cable in 1en 
cabinet ~ 800 C PM 

J 
-1 

! 

3 
-- -, 

1961422 l - . 

187/360 

-- --, 
199/366 r--· 
______ J 2 

' 2031171 
f 1 

159/U7 f--· 

2521727 · 

100% C- ,4 Scans: 
Floor= 120-220 

Left Interior Walls = 2Q0-.400 
Right Interior Walls = 140-240 

__ ...... . 
. . ---------

l--------=- -- ~/ 
• J __ ... 

_...j 

----· • ./ 
---- . _..,.....,., ,/ 

... --

;-- --, 

J
' . ,1 1 <C2/317 I 

// l---~-·____; 

// I ,-------
/// I //~ 16'311 , 

/' ),/ '--·--- -- _J 

,/ //i 
_// // i /): 1~~!J 

/,/ 
/ , 

/I 

,/ I ,) 1 39,'43C I 
• I ,' L___j 

~( 
/1 -• _..o . ! 

c_· --,;-· ./ B 7c~'- D E 

l.~~1•11_ 121-Y C-1.C: Dale: 4115197 
Model 43-68 I: 12975'4 
Model 2221 I: 117366 

Efficiency 12. 4 ~ 
~146CPM 

C-14 Sc:an: Dale: 4115197 
Model4J.681: 129754 
Model 2221 I: 117366 

Efficiency 12. 4 ~ 
~146CPM 

H-3: Dale: 4115197 
Model 44-110 I: 123284 
Modll 2221 I: &4458 

Efficiency 30 ~ 
~"11CPM 

e 

-



~ 
N 
<D 

i 

tmxtmgnd 
r • o.ia MMlurwn.,t Poiii 
I o Additionll MNanment "* r l.oeltian: CblcJAI Hygiene ByldQl 
! Roam: fJbr pt Hood 116 
I Clelelftcllian: Affced 

Tectin6d1111·a Name: Shonkwiler 
Legend: 
C.1~ (H-3 ........ an Bold) 

181'441 

1341321 

a I I -1 1431411 

1651414 

j Z• 1 ~ scan ot gr1d blod( (C·, 4 reading) 
All r'Mdlnga In CPM 
5'..,,.., Uni· NA 

Commenla 

100% C-14 scan of 
wa!!s and plenum= 120-320 

Left Wall ' --- --- -----1 ----, ~- ---~, 
_ 13513U [-,------ I I __ -1 14613K ; 
i ____ ~ L. i---. •1 L._ - ___ _J 

\ - -- -
150/35' k_j t - 1 1541401 -

--- J 1 I ... .--, ~--__J 
~_J 

F G 

1 _ ----~ Right ~all r:- __ --; 
L_:_~.c• '2--+- ~~5511~ --~~"3 ~-- : ; ~SM2, l - ______ _; 1 '.. .r-1 I 

, __ __j 

H I 

J 179t'l7Z 
/ 

_ ~:1-~11-~-}~. Floor / _// ,,j 2111112 
I :::::--,,., / 

165.'541 ~__, ~ , ----=7fl r 

~--------! 

c_ ____ _J 2 r--. l •' • 1)/.,----1 2221113 

r·-;-7/4U ~--t-~/ I :::,,'Z. ::::::----,.,,i I~ 

··---- - ·-, -- -----i 
212/IOO I 

1641612 .-
L ----- __ ___j 

100% C-14 scan of 
floor = 140-300 

,~17 I 

1 Plenum --@- --- --- : 
1 ~1 .--3J ----' 1871313 ~ . 157137' , 

I ,_,f =A~ C D 'i·- ~ 

C-14:Date:8125197 
Model 43Q t: 124497 
Model 2221 t: 108881 

E fflcienc:y 13.2 ~ 
8ackgrOUld 138 CPM 

C-14 Scan: Dete: 8125197 
Model 43Q t: 124497 
Model 2221 t: 108881 

E fflcienc:y 13.2 ~ 
Baclcground 138 CPM 

H-3: O..:tJ/25/97 
Model 44-110 t: 134888 
Modll 2221 t: M4S8 

Efflcienc:y 30 ~ 
401 CPM 

--1 
I 

e 

e 


