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UNI-2966 

FOREWARD 

The calculations in this document were prepared in 
accordance with UNI-2522 •A11owable Residual 
Contamination Levels for Decommissioning Facilities in 
the 100 Areas of the Hanford Siten, and as authorized 
by DOE letter dated July 3, 1984, to Contractors, 
Richland, Washington, from Manager DOE-RL. Since this 
is the first effort in decommissioning a Hanford 
facility using the Allowable Residual Contamination 
Level (ARCL) methodology, the most conservative 
approach was taken. Some of these conservatisms are; 
volume calculations limited to contaminated concrete, 
sample with highest activity used to calculate to curie 
activity and the 1 to 4 meters of clean fill over the 
rubble was not used to calculate final activity. 

The consei~iiive approach was followed in order to 
understand procedural implementation methods of the 
ARCL more clearly. It is significant to note that the 
intent of this document was to illustrate and demon
strate the decommission of the 115-F Building by 
demolition and in-situ burial will not cause a dose 
to a maximum exposed individual greater than 25 
mrem/year, to the whole body or, to any organ. 
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ARCL CALCULATION FOR DECOMMISSIONING THE 115-F 
GAS RECIRCULATION BUILDING 

I. DETERMINATION OF RESIDUAL CONTAMINATION LEVELS AND ALLOWABLE 
RESIDUAL CONTAMINATION LEVELS {ARCL) FOR THE 115-F 
GAS RECIRCULATION BUILDING 

A. Introduction 

The purpose of these calculations are to demonstrate 
the Allowable Residual Contamination Level (ARCL) 
methodology and to show that the remaining or residual 
contamination in the 115-F Gas Recirculation Building 
is less than the allowable levels specified by the 
ARCL. The ARCL establishes the amount of radioactive 
contamination that may remain within a structure when 
it is demolished and buried in-situ. ARCL calculations 
for the 115-F Building are based upon an unrestricted 
use mode when the structure is rubblized and buried 
in-situ 1~4 meters deep. The ARCL limit provides that 
the residual radioactive contamination does not result 
in a dose to a maximum exposed individual greater than 
25 mrem/yr, to the whole body or, to ·any organ. 

The data and information that were collected and 
utilized in preparing the ARCL work sheets are based on 
the following sources: 

1. Field radiological sampling and analysis. 

2. UNI-946, "Radiological Characterization of the 
Retired 100 Areas,• dated 1977. 

For the purpose of this report, Cooler/Blower Room #1 
is used to demonstrate how the ARCL methodology was 
applied to the 115-F Building. Each additional 
contaminated room and space in the 115-F Building was 
similarly treated. 

Upon completion of all 115-F Building radiological 
surveys, it became apparant that less than one half of 
the building was contaminated. Of the contaminated 
rooms and spaces, only a fraction of the surface area 
was found to be contaminated. In all cases the 
contamination was confined to the floor of each room. 
The contaminated rooms and spaces are identified below: 

1. Cooler/Blower Rooms 1 and 2 

2. Dryer Rooms 1, 2 and 3 

3. Portion of the piping tunnel floor. 

(See Figure A-1, 115-F Gas Recirculation Building) · 
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B. ARCL Calculations for 115-F Building using 
cooler/Blowers Room fl as Example 

Approximately one-third of the floor surface in 
Cooler/Blower Room 11 remained contaminated after 
decontamination efforts. The contamination is entirely 
fixed. Concrete samples were collected and analyzed on 
a multi-channel analyzer with a germanium detector. 
The only isotope identified was Cesium-137. In 
addition, a portable multichannel analyzer was used to 
scan the contaminated surface areas and Cs-137 was 
again the only isotope identified. (See Work Sheets 
for Cooler/Blower Room tl). Since the survey results 
reported in UNI-946 "Radiological Characterization of 
the Retired 100 Areas" listed activity levels of 
Carbon-14 and Tritium (H-3), it is assumed for the ARCL 
calculations that these isotopes are present in the 
same ratios as those found in UNI-946. Strontium-90 
activities were also listed in UNI-946. However, 
because Sr-90 is the limiting radionuclide for 
determining the ARCL values, a representative concrete 
sample was analyzed by a strontium separation 
analytical technique to determine the concentration of 
Sr-90 actually present (UNI-946 data was based on 
smearable contamination). C-14 and H-3 contamination 
are not limiting by at least an order of magnitude 
compared to Sr-90 therefore the ratios obtained from 
the UNI-946 data are considered sufficient for the ARCL 
calculations. 

c. Basic Assumptions 

For ARCL work sheet preparation, the following 
assumptions were made in addition to those already 
present within the ARCL methodology: 

1. Penetration of contamination into concrete extends 
to 1 cm. This is a conservative estimate. 

2. The ratios between Cs-137 concentration and H-3 and 
C-14 have remained the same as the 1977 data 
reported in UNI-946. 

3. The amount of radiologically clean concrete rubble 
assumed for dilution of the contaminated concrete 
was only taken to be the volume of concrete below 
the 1 cm deep layer of contaminated concrete 
surface. 

4. Density of concrete was assumed to be 150 lbs/ft, 
based on standard industrial mixes for concrete. 

-3-
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o. Basic Approach 

1. Determination of Residual contamination Levels 

a. Step 1 - Calculate total volume of concrete below 
contaminated floor surface for each room or space . 

b. Step 2 - From volume calculate total mass of concrete. 

c. Step 3 - Calculate volume of contaminated concrete 
based on an assumed radionuclide penetration of 
one centimeter. 

d. Step 4 - From volume calculate mass of contamina
ted concrete to 1 cm depth. 

e. Step 5 - From activity concentrations and mass of 
contaminated concrete, calculate toal curies 
content. (pCi/gm x Step 4) 

f. Step 6 - Determine activity pCi/gm of rubblized 
concrete by using entire mass (includes clean 
concrete below contaminated surface) of sections 
of contaminated concrete floors. (Step 4 Step 2) 

2. Using the following guidelines when calculating ARCL 
limits for each room or space. 

a. When sample radioactive concentrations are 
fairly consistent for given room or space, use 
sample with highest activity to calculate ARCL. 

b. When sample concentrations vary considerably 
(one sample result is not consistent with 
others) for given room or space use average 
activity to calculate ARCL only if the area 
of highest activity is small in relation 
to the total contaminated area. If this is 
not the case, use the highest activity. 

E. Method of sample Collection and Radiation surveys 

A diagram for each room was drafted and each surface 
(floors, walls, etc.) was divided into quadrants. Each 
quadrant was surveyed with portable alpha and 
beta-gamma instruments and micro-R-meter. Technical 
smears and gross masslinn smears were also collected 
and recorded in each quadrant~ Based on the above 
radiological surveys, contamination on all concrete 
surfaces was identified, mapped and recorded. 

-4-
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E. Method of sample Collection and Radiation surveys 
(Cont'd) 

The only surfaces which contained contamination levels 
above the unrestricted release levels specified in 
Table 5-1, UNI-M-30, REVl, "Radiation Control Manual" 
were floor surfaces. Therefore, concrete samples were 
only collected from the floor quadrants. See Section B 
for further information on sampling and sample 
analysis. 

Both the cooler/blower rooms contained low level 
contamination. When fairly consistent activity levels 
were encountered for any given room or surface, the 
highest activity sample was taken as worst case, and 
the entire contaminated surface was assumed to contain 
this amount of activity. When sample analysis 
indicated a significant range of activities within a 
contaminated surface, the results were averaged to 
determine an overall activity level for the surface. 
Contingemt upon meeting the requirements of Section D, 
2.b. This situation was encountered on the dryer 
rooms. 

F. Determination of Residual Contamination Levels 

Based on radiological surveys, the extent of 
contamination is determined and the dimensions of the 
contaminated area are established. From the 
contaminated surface area, the volume of contaminated 
concrete can be calculated. Reference Work Sheets, 
Cooler/Blower Room #1. The volume of the two 
contaminated areas are computed below: 

1. Volume A= 9 cubic feet= 2.5 x 10 cm 

Volume B = 75 cubic feet= 2.1 x 10 cm 

Total - 84 cubic feet= 2.4 x 10 cm 

2. The mass of concrete can then be determined using 
the calculated volume above. 

Mass in Grams of 2.4xl0 6 cm 3 ft 3 150 lbs 450gm 
Concrete below the 
Contaminated Floor= 
Surfaces - Cooler/ 2.8xl0 6 cm 3 ft 3 lb 
Blower Room #1 

= 5.8 X 10 6 grn 

-5-
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Determination of Residual Contamination Levels <cont'd} 

3. Total Curie Inventory 

Concrete samples were collected to a depth of one 
centimeter in the contaminated concrete surface. 
It is assumed that the contamination is confined 
within the top one cm of concrete. Total curie 
inventory is calculated by first determining the 
volume of the top one cm of the contaminated 
surface. From the volume the mass is calculated. 

Volume of top 1 cm of 
contaminated surface = 7.2 x 10 4 cm 3 

Mass = 1.8 x 10 5 grn 

From isotopic analysis, the concentration of 
Cs-137 in cooler/blower room #1 was 1.4 pCi/gm. 
Based on this concentration of Cs-137, the 
concentrations of C-14 and H-3 can be determined 
by ratio from data listed in UNI-946 (reference 
page 7-16). The Sr-90 concentration was deter
mined by a strontium separation analytical 
technique. The isotopic inventory in the cooler/ 
blower room #1 was determined to be as follows: 

Cs-137 1.4 pCi/gm Isotopic Analysis 

Sr-90 2 . 1 pCi/gm Separation Technique 

C-14 98 pCi/gm UNI-946 Ratio to Cs-137 

H-3 7 pCi/gm UNI-946 Ratio to Cs-137 

Total 108.5 pCi/gm 

Total curie inventory is determined from the pro
duct of the contaminated concrete mass and total 
activity. 

Total Curie Inventory = _l0_9_.__C1_· __ l._8_x_l_05 __ m_ 
Cooler/Blower Room #l gm 

= 2.0 X l0 7pCi 

-6-
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3. Total Curie Inventory (Cont'd) 

The objective of decommissioning the 115-F Building 
is to rubblize it, burying it 1-4 meters beneath 
the surface and thus minimizing any residual 
contamination reaching pathways to the environment 
and preventing dose rates from exceeding 25 
mrem/yr whole body or critical organ to the 
maximum exposed individual. Once rubblized, the 
total curie inventory can be integrated into the 
total mass of concrete below the contaminated 
surface. The activity remaining in the rubblized 
concrete can be calculated as follows: 

Radionuclide activity in 
rubblized concrete in 
cooler/blower room #1. 

= 2,0 X 107 pCi 
5.8 X 106 gm 

= 3.4 pCi/gm 

This calculated total concentration of raaio
activity must be less than the value determined 
from the ARCL work sheets. If the above calcu
lated activity exceeds the ARCL, then additional 
decontamination must be initiated. Calculation 
work sheets for each room and tunnel are 
attached in the Appendix. 

II. DETERMINATION OF DECOMMISSIONING LIMIT FOR ARCL 

A. Radionuclide Concentrations 

ARCL calculations for the 115-F Building were completed 
using the work sheet format in UNI-2522, "Allowable 
Residual Contamination Levels for Decommissioning 
Facilities in the 100 Areas for the Hanford Site." The 
ARCL was calculated based on a unrestricted use 
made of 25 mrem/year. Radionuclide concentrations in 
Item 6, of the work sheet are either high sample 
concentrations or averages of sample concentration for 
each room. Item 6a. are percentage concentrations 
based on the total of Item 6. By using percentages to 
calculate the ARCL value, the individual radionuclide 
values are also met. 

B. ARCL Value 

The ARCL value is calculated and entered in Item Sb and 
will have units of pCi/gm. This value in Item Sb, for 
purposes of demolition and burial in-situ, must not be 
exceeded so that the yearly dose from the combination 

-7-
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B. Cont'd 

of radionuclides does not exceed 25 mrem. A comparison 
of the ARCL, post decontamination survey (total of 
Item 6, ARCL Work Sheet) and the specific activity of 
the rubblized concrete, that will be buried in-situ, 
can be made to determine if additional decontamination 
is required. 

c. Alpha Activity 

Alpha activity was not a contributing factor in deter
mining radioactive concentrations. Detailed radio
logical surveys and isotopic analyses of concrete 
samples did not detect any alpha activity or identify 
any alpha emitting isotopes. 

D. Data comparison 

With respect to the Cooler/Blower Room #1, the 
following comparison can be made (reference 
Cooler/Blower Work Sheets, Appendix) 

Post Decon Sample Activity 109 pCi/gm 

Specific Activity of Rubble - 3.4 pCi/gm 

ARCL 59 pCi/gm 

The specific activity of the rubble that will be buried 
1-4 meters in soil is less than the ARCL value by a 
factor of 15. Based on the above data, the 
Cooler/Blower Room tl could be rubblized and buried 
in-situ and the yearly occupational dose from the site 
would be considerably less than 25 mrem. 

III. CONCLUSIONS 

A. Summary data of all calculations are presented in Table 
III-1. As can be seen by comparing Item 7 (specific 
activity of rubblized concrete) with Item 8. (ARCL 
Limit) 

B. Based on radiological surveys, sample analysis, UNI-946 
and the ARCL methodology the 115-F Gas Recirculation 
Building can be demolished and buried in-situ and not 
produce a yearly dose greater than 25 mrem/year to a 
maximum exposed individual 

-8-
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CALCULATION STEP 

l. VOLUME OF TOTAL 
FLOOR SECTION 
Units: cm 3 

2 . . MASS OF CONT. FLOOR 
SECTION 
Units : gm 

3. VOLUME OF CONT.FLOOF 
SURFACE l cm -DEEP 
Units: cm 3 

4. MASS OF CONT ~. FLOOR 
SURFACE l cm DEEP 
Units: gm 

5. TOTAL CURIE INVENTOF Y 

Units: pCi (6x4) 

6. POST DECON SURVEY 
SPECIFIC ACTIVITY PRIOR 
TO DEMOLITION 

Units : pCi/gm 
7. SPECIFIC ACTIVITY 
OF RUBBLIZED CONCRETE 

Units: pCi/gm (5/2) 
8. ARCL 

Units: pCi/gm 

COMPAR ISON OF RE SIDUAL RAD IOACTIV ITY LEVELS AND 
ARCL VALUES FOR THE 115-F GAS RECIRCULATION BUILDING 

COOLER COOLER DRYER DRYER DYRER 
BLOWER BLOWER ROOM ROOM ROOM 

#1 #2 #1 #? #3 

2. 4E+6 l . 3E+6 3.0E+7 2.5E+7 3.3E+7 

5.8E+6 3.2E+6 7.2E+7 5.9E+7 7.9E+7 

7. 2E+4 4.4E+4 6. 3E+5 4.4E+5 7. 1E+5 

l. 8E+5 l . l E+5 l . 5E+6 l . l E+6 l. 7E+6 

2.0E+7 2.9E+6 l .OE+lO 5.0E+6 5.2E+8 

109 26 6940 4550 308 

3.4 0. 91 145 84 7 

59 12 424 1087 82 

TABLE II 1-1 

TUNNEL 
AREA 

A . 
6.3E+6 

\ 

l.5E+7 

2 .1 E+5 

5.0E+5 

4.6E+9 

9111 

306 

912 

C: 
::z ...... 
I 

N 
\.0 
0) 
0) 
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APPENDIX 

-10-



COOLER/BLOWER ROOM / UNI-2966 
--

SAMPLE DATA LOCATIONS AND CONTAMINATION BOUNDARIES 
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ARCL DATA 
CALCULATION WORK SHEET 

BLDG./FACILITY /j5F 6-A..S ~ECt'2<!.. f>Ll('.)(r. 

DETERMINATION OF RESIDUAL CONTAMINATION LEVELS 

Room/Area C...0oLEl2./ BLotAJER.. f-<oc=:,M =# I 

UNI-2966 

1. Determine total surface area of contamination from survey 

2. 

program. 

Afl..e.A. A = 
A~Et:\ t3 : 

1. 

3ft 
"l. 

75+t 

Determine total volume 
thickness of concrete. 

"l. . 

A(}..co.. A = 3R. ~ Jtt 
Afl...~o.. 13 = 7.5"f=t.

1

" I~ 

ToTAL = 

of contaminated concrete based on 

T oT.-4L =- 8 K.3 

3. Determine total mass of contaminated concrete section/ area, 
based on volume above. 
(!_c,,uc.~E,e CE.u~ ,,'! = ,so \la~ 

~ 
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ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

4. Determine total curie inventory in contaminated concrete 
section/area. 

a. Assume 1 cm surface penetration. Calculate volume of 
contaminated concrete 1 cm thick. 

7.:Z.'E+Y 

b. Calculate mass of contaminated concrete based on volume 
in 4a. 

1.-0E.+5 

c. Deterffiine total curie inventory based on sample activity 
and mass from 4b. 
Hl~+-1 E.ST AC.TlUli't SAIV\~LE WAi.S I .Y f' C../;)''"' ~ - I 37 . ).Jo oTHElt. 
o ::i:~o~€S ~Of;AJT'/ ~ tE..Q . 

ToTAL ~Pe:'--• ~,c:. ,4.C..T( u, TY oF, s.A/Vli<'LE (H - "3~ c.-,...,J S .,--4.0) WAJ 10, ,e,S1)_, 

1 , DE+7 G' I" 

S. Determine specific activity for contaminated concrete when 
rubblized. 

~TEPS 4 C. 7 3 
T111S AC..,1V1T'{ ,~ F0 rL Tl:+E t°o~Tto,'J 0 ~ ~c~e,z. t.u cooL!:1?. 6Lowe12 '12..oOM#I 
T~~T WPIS 0;,~TAM l~ ,4-nO. A l=°Te'2.. 01:.l.c)/'Yl/'Yl I s c:, Io"-' l"-'6- .0. u.o l()f:i,1,t oq rto>-.J J Tl-f/!. 
J!(LA.'3t3Ui ~ ~!'3 (u;)OM #, t.,.,i+e,.V 
'pLAr.l.t• t:> 1-Lt .,-,,ere'lr ,,._, SOll .... 1 w,u.. 
HAVE. 4 ~PE.c..11!1C.. A,c:: .. :nu17'r' oF- . . . 
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ARCL DA'l'A 
CALCULATION WORK SHEET 

UNI-2966 

6. Calculate the ARCL va1ue for the contaminated sections of 
concrete. For isotopic concentrations, use results from past 
decon concrete samples. 
11-tF.. C!ALC.t-\.U\1P-C ArZ.C.L UAl...U.f!. i::o~ Tl-ii:. C.(3 12.oCM # I IS THE. u.~1'£tt.. 
LF-UB.L "t!- ,4(:..'Tl U t T'-! n{A.T 1,-/E, J'\t..tl3G£...F.. C.~.u ~t::A-c::.H 8£ Pc:,,t_t! 'T'HF- :2.SV>t'reJltl/ ~ 
oc:i~r::. ura t-l ~EA<-He:.<l . 

Compare the following: 

Post Decon Analysis 
l,AS THI!. IISF !>TA/Jas"° Pll.a!Jt4. 

Tc!) a?IYtO U 7ICI.J ~ 

Specific Activity of Rubble 

ARCL 

. t.f 

If specific activity of rubble is greater than the ARCL value , 
then additional decontamination should be attempted prior to 
demolition. 

If specific activity of rubble is less than the ARCL va1ue, 
then demolition can take place when appropriate approvals 
have been obtained. 
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FOR FACILITIES AT THE HANFORD SITE 

I 15~ G-~s IZEC.tQ.C.U..LAT<o.U 

ToHµ i3 G.c.K:..S,.tcM 

1 /2) /~'-/ 
4. D~terw1nat1on of ARCL Dose Factors to Enter Frow Table 5.2.2 . Check o~ Use HoM and one Cnnta• tnattDfl Condttton. 

Cont•tnated Surfaces Surface Sotl Sotl 1-4 • Ile~ Soll ~5 • !Jeep 

µse Hode/Contamtnatton Condttton C1/~ or dp~/100 c~ (oCt/q) (oCt/9) (oCt/q) 

P.estrlcted Use f 0.5 rs/yr Colu.., 1 Colu.., 4 · Coluim 5 ColulM 6 
ontrolled Use f 0 . 5 rea/yr Colu.., 2 Col.,.., 4 Colum 5 Colu""' 6 

µnrestrlcted Use f0.0-:ZSrea/yr v Coluim1 ) Colunw, 4 Colu.,n ~ ✓ Colu.,n 6 

5. Rld1 o,_,c 11 du 6 . Radlonucltde 61. Radionuclide* 1. Scenarlo-Speclftc 8. Product of 9. AACL - P rnduc t 10. Conversion 
Considered Concentrlt Ions Concentr,t Ions ARCL Dose Factors Colua1s 61 & 7 of Colum 61 & to dpq/100 cm2 
(List) (Awalhble t,€--+;..2 ,_.,, (Step 4; rflfl/yr oer : I reci/yr l 1 te,o 8b 11ultlply ColUPln 9 

Units) pl./~'" pCl/~l '2AT/O [CI/..Z or oCt/qll (Cl/.,2 or pCl/ol by 2 . 2 x )010 
_q -(., 

{\,~- ,Ji I ,4 CLDl3 5 .J x,o G:>.t:Jx,o 0.1, 
S.r-So -:2., I o.(~ la, 

-=-T 
L(. 2.X 10-t/ I ' :l1AXIO . 

('_- 14 C,t, o .5o3 1.Jx10-s ,.-s-x,o- 6 53 ~ 

H --3 1 b.t:>h5 3 ,4X 10" 
-1L 3.e 2. 2 x,o 

•• 

~b. Total : ( 10 -i/ 
Ila . Total : L(,2 XIO 91. Total : 57 10a. Total : ____ _ 

*Hay be taken fr0111 Decay 
Correction Worksheet 

Rb . Annual Dose Lt• tt 9b . Check : 
Divided by 81 . -r 9a. Divided by 6b. 

(o.c,25 or.Jl.fr{/'(,-Z.xtt, I ~, .:_/_l 
. S'l . Rb S"f • Bb? ,-- Ye.J' 

11. Present Gross Contaatnation Level Yielding Future ARCL of ltea 9• : (Used only with Decay CorrPctlon Worksheet) 
Produet of Item Qa (or lOal and Item 9 of Dec';,J¼Jectton){/Aheet. 
(91 qr 10a) NjA • 19 of figure 0.4) • (CI/..Z, PCl/!1. or dpa/100 c• 2) 

12. Addi t1onal Notes. 

C 
z ...... 
I 

N 
\.0 
C') 
C') 



COOLER/BLOWER ROOM 2. UNI-2966 

SAMPLE DATA LOCATIONS AND CONTAMINATION BOUNDARIES 

Fl 

F3 

F2 
+-' 
'+-

C: <O 
(I) ..c:: 
> (/) 

jg ~ 
------------

I 

L l 5!1 
0 

/ ! '-(Fe~ 

Drain @ P-/;z 
I '-{o 

I 
I 

200 - r,oo CP/V\ 
I 

i 
I 

I 
·····-·- --· - ---· -

fu] 

N 

I 

:oncrete 
:olumn 

'. ' 

F4 

,-----~----------
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1 
- Floor Thickness 
r--. 3' 

1 

I 

I 
-i .. 

I 
I 
I 

- Floor Thickness 
M l I 
N 

I 6. M~ ~AN w L'f"t-f 

HP6< DE'Te(:.Tcrt. 
, . 
0 <bAJTAM\ UATf 0 I ALEA Oli~IGJV 4-TIO A.) 

I 
I 
I 

I 

l 



ARCL DA'rA 
CALCULATION WORK SHEET 

BLDG ./FACILITY 1 , 5 F 6-A .3 Rec., 112.(!.. S<-~c,.. 

DETERMINATION OF RESIDUAL CONTAMINATION LEVELS 

Room/Area ~<....ert I 8£.awe 2. JeDc,111 # 2-, 

UNI-2966 

1. Determine total surface area of contamination from survey 
program. 
A r-e."' A : 4 o Pl:. a 
A 1t-ec.,. ~ -= 4 Fe 2 

A '/"C.tA. C. : J ~' 

2. Determine total volume of contaminated concrete based on 
thickness of concrete. 

U ol '-"w..a. :. . L.!7 +·f\x 1-R 

I. 3 E + (D 

3. Determine total mass of contaminated concrete section/area, 
based on volume above. 

3.2 l:tCo 

-17-



ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

4. Determine total curie inventory in contaminated concrete 
section/area. 

a. Assume 1 cm surface penetration. Calculate volume of 
contaminated concrete 1 cm thick. 

3 c.~ 

c.a/2.. 

b. Calculate mass of contaminated concrete based on volume 
in 4a. 

c. Determine total curie 
and mass from 4b. 
To1"'d A~+1u,·~ 

c, -131 J 
~ f' - cto :l.C. .. c.· I 
C - cl.I r /~Wt 
H- .3 

I.' e.+ 5 

inventory based on sample activity 

5. Determine specific activity for contaminated concrete when 
rubblized. 

-18-



ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

6. Calculate the ARCL value for the contaminated sections of 
concrete. For isotopic concentrations, use results from past 
decon concrete samples. 

Compare the following: 

Post Decon Analysis 

Specific Activity of Rubble 

ARCL I 2.. 

If specific activity of rubble is greater than the ARCL value , 
then additional decontamination should be attempted prior to 
demolition. 

If specific activity of rubble is less than the ARCL value, 
then demolition can take place when appropriate approvals 
have been obtained. 

-19-



I 
N 
0 
I 

ALLOWABLE RESIUUAL CONTAMINATI ON LEVEL WORKSHEET 
FOR FACILITIES AT THE HANFORD SITE 

l. Fact11ty ._: I I 5 ~ &AS ~ EC..11'2...C:. t3LIO& . j 

2. Preparer', N- : -:f ()-HJ B€C.t:'..S7 £.0'\I\ 

Oocx...EQ.f (3LOLu ~'- ~DOM #2.. - fol uofZEJT6'?LC..T1£id 
(-{E-L£ ~s e 1 ,u 5otL 1- L( f\'\lcTE e.r tJ £t:..P . 

J. OatePrepared: 1/2-y/f>l.f 
4. o~te,.lnatton of ARCL Dose Factors to (nter frcn Table 5.2.2. Check one Use Hode anrl one Conta• tnatlon Condition. 

Cont•lnated Surfaces Surface Soll Soll 1-4 • Oeeo Soll ~5 • lleeo 

Use Hode/Conta• 1natlon Condition Cl/,$ or dp~/100 c,,,Z (oCl/q) ( oCt/g) (oCl/g) 

P.estrlcted Use I 0.5 rM/yr Colum I Colum 4 Colu111n 5 ColunWI 6 
ontrolled Use I 0 . 5 rsa/yr CoJu.., 2 Colum 4 Colum 5 Colul'ln 6 

Unrestricted Use 10.olirem/vr ✓ Column· ) Column 4 Coluffln ~ ✓ Colum" 6 

5. Radlonuclldes 6. Radionuclide 61. Radionuclide• 7. Scen1rto- Speclftc 8 . Product of 9 . AACL - Product 10. Convers Ion 
Considered 
IL 1st) 

C5-13, 

s~-9o 
C..- tL( 

H-3 

.. 

Concentrat Ions Concentrations 
IAulhble iC IJ.,3 nr-
UnltslpC.;~ • pCl/gl gH10 

b, 3-:t D . 012. 

2. ,s- 010~ 5 

22. C . ~3G:, 
, .5 O _o51 

lib . Total : ~ 1 Q 
*Hay be takenr°"' Decay 
Correction Workshee t 

ARCL Dose Factors Cohmns 61 I 7 of Column 61 I 
(Step 4; rfJfl/yr oer : ( re,,,/yr) I te,,, Bb 
[CI/..Z or oCl/q]) (Ci/.,2 or oCl/ol 

5,3XIO~ 
-c. 

l,. -~ X 10 D, I Lf 
:l. .2){ ID- 2 l-l }SID 

-3 
I I 

J ,"))(lO-
6 I .~XtO-~ j,9 

3.Lf ){ I 0- II I ,9 XLO-n. D.7 

111. Tntal : D,ot>~ I 91. Total : f (.~ 
Rb . Annual Dose Limit 9b . Clleck : 

/. Divided by 81 . 
l_b · O .25 or ~/~1c,ol/ l 

91. Divi ded by 6b, 

(..lU!_:. -' _) 
l I I r!, • Rb • II . 'X) • • Sb? 

l.:t 
11. Present Gross Cont.111lnatlon Level Yi elding Future ARCL of lte,a 9a : (Used only with Dee1y CorrPct1on Worksheet) 

Procu:t of l taa 1• (or IOa) and Item 9 of Decay Correction Worksheet . 
(91 qr 101) --";44 1 (9 of figure 8 . 4) tvj4 • Ay<tt (C1/.,2. PCl/!1, or dpoo/100 oil) 

12. Additional Notes. 

to dpo1/I 00 cm2 
11ultlply Col..,n 9 
by 2 .2 1 1010 

IOa. Total : -----

C 
z ..... 
I 

N 
I.O 
0) 
0) 



FLOOR 
THICKNESS 

3' 

FLOOR 
THICKNESS 

1 I 

UNI-2966 
DRYER ROOM _/_ 

SAMPLE DATA LOCATION AND CONTAMINATION BOUNDARIES 

Fl 0 ~ t: Al 
:z c:i:: 
w :c 
> V') 

-r--
:l.oo - l,C:>o0 <:!_.f'IYI 

I --- -- --¾ ful 
------r-----

I 

-
r--
,-

F3 

~DO - I OOD C.P/YI 
J 

i 
-
M 

1 -
LD 

N 

1 

• I . . LoGA.TtoN o~ Q.o.Udl.i=Te. SAIVIPLES 

,0,_ ,'1,1~A S<eA"-' <-u 1TH HP 6 < 0 ETE<.n>R. 

0 ~µTA.M1.UA-TE a Al{EA OESiG-N~ Ttc,A) 
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ARCL DATA 
CALCULATION WORK SHEET 

BLDG./FACILITY I\!) E o-AS ~iic..tQ.C.~ IUO<r. 

DETERMINATION OF RESIDUAL CONTAMINATION LEVELS 

UNI-2966 

1. Determine total surface area of contamination from survey 
program. 

A~ A= 
Arc,.. C :: 

2. Determine total volume of contaminated concrete based on 
thickness of concrete . 

~e:>o Pt:,.~ 3 pt 
47'-< fi:1. A:t I +t 

3.oe+, 

3. Determine total mass of contaminated concrete section/area, 
based on volume above. 

,.2.e-t, 

-22-



ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

4. Determine total curie inventory in contaminated concrete 
section/area. 

a. Assume l cm surface penetration. Calculate volume of 
contaminated concrete 1 cm thick. 

b . Calculate mass of contaminated concrete based on volume 
in 4a. 

01<. l 

c. Determine total cur i e inventory based on sample activity 
and mass from 4b. 

l.o E+ lo ,aC...' 

5. Determine specific activity for contaminated concrete when 
rubblized. 

-23-



ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 0 r<. I 

6. Calculate the ARCL value for the contaminated sections of 
concrete. For isotopic concentrations, use results from past 
decon concrete samples. • · 

Compare the following: 

Post Decon Analysis 

Specific Activity of Rubble 

ARCL 

If specific activity of rubble is greater than the ARCL value , 
then additional decontamination should be attempted prior to 
demolition. 

is less than the 
take place when appropriate 

-24-



I 
N 
(.T1 

I 

ALLOWABLE RESI DUAL CU~IAM lNATlUN LEVEL WOkKSHEE f 
FOR FACILITIES AT THE HANFORD SITE 

He c.., ~C..LI.L✓-\n oAJ i?>Lt()(>., KJ,(t;£,/£ 1<"1 # I - ~of{ u-u~eSTJ2.LC.TE.,() RE(.fAS£ 

2. Preparer', •-= .::f D'-1 µ f3 €CLS TIZD"YI 

7 /2. ") /1>'1 

IM ~o/L I - &.( hf~T£RS OE.El', 

3. Date Prepared: 

4. Oete,.ln1tton of ARCL Dose Factors to Enter Froa T1ble 5 . 2.2. Check o~ Use Mode anti 011e Cootaaln1tlon Con~ltlon. 

Cont•ln1ted Surf1ces Surface Soll Soll 1-4 • ~eo Sot I ~5 • lleep 

Use Ho~/Conta• tnation Condition Ct/.,2 or dp,n/100 c.,2 loCt/q) ( oCt /q) loCt/ql 

?.estrlcted Use I 0 . 5 rm/yr Colum 1 Co 1 uw, 4 Colu,an 5 Coluav, 6 
ontrolled Use 9 0 . 5 roa/yr Colu,., 2 Colu,nn 4 Colu,nn 5 Colu"'n 6 

Unrestricted Use p.,_.,;z~ re,n/yr v Colu.., 3 Column 4 Colu,nn S ,,./ Colu11n 6 

5. Radto,.,cltdes 6 . Radionuclide 61. R1dlonucllde• 1. Scenario-Specific 8. Product of 9. AACL • Product 10. Conversion 
Considered Concentrlt Ions Concentrlt 1 ons ARCL Dose Factors Columns 61 & 7 of Colum 61 & to dl)Al/100 c,a2 

!Listi (Authble ""~ (Step 4 ; rf!(Jl/yr oer : I rer:,/yrl I teoo 8b 11ult1ply Colu,,n 9 
Unlh l ft.Q!":: pCl/~I MTte> [Ct/..Z or oCl/qJI (Ci/.,2 or 1)(1/ol by 2 .2 l 1010 

-q -to 
C-s-rJJ ~2 _Q_.0133 5.3XIO 2.0~10 5 .t.. 
.51f"-j0 l lo t),062.3 ~ -"1.. -s 

.ix,o € . lXtO I .D 

Co-iL,r, .3 t1 ,DDb'{ a, .2.x.,o - '.] --, 
'6.'oX fO 0.2.... 

~- 14 ~':loo D,'12=20 1,7 XI 0-t, 
-~ 

3jf I I (p)(.{{) 

1-1 - ~ L/30 n-0~2. .3.~ X10 
- I ( -12. 

l,I XID :u-" 

•• 

~LJ__ 

lib . Total ; / ,0 -5 
111. Tot•l : 5 ,4XI0 
Ab . Annual Dose L1 • 1t 
Otvttled by 81 . .f 

91 , Total:~_ 10.-. -Tot•l: ____ _ 
•• .. •Hay be taken frooo Decay 

Corr-ec t ton Work sheet 
( o,o:;zs or Orlll/5.'\Xll> l 

4:1.Y ~ 

9b . Check : 
9a. Divided by 6b. 
( .,l'-1 ..: / l 
~., ---;--Jib? V 'f64 

11 . Present Gross Cont.-1natton Level Yielding Future ARCL of lteoo 9a : (Used only with Dec•y CorrPct1on Wortsheet) 
Prout of IU• 'l1

1
(or 101) 1nd Item 9 of Decay Cprrectlon Worksheet . 

(9a qr 10a) N/4 • (9 of Figure 8.4) A.!pA • A.lvt ICI/..Z, PCl/!1, or dpa/100 call 
I 

lZ . Addi ttorwl Notes. 

C: 
:z ...... 
I 

N 
I.O 
0) 
0) 

---- -------- - - - -------- -----



FLOOR 
THICKN ESS 

3' 

FLOOR 
THI CKNESS 

1 I 

I
LL.. 
ct: 
:::i:: 
(/') 

UNI-2966 
DRYER ROOM 2 

SAMPLE DATA LOCATION AND CONTAMINATION BOUNDARIES 

Fl 
I-~ Al 
z ct: 
LJ.J :::i:: 
> V) 

---------- 1--

;).oo -
1000 CPff'\ 
I 

F3 

~ 2.oo C.PM 

N 

1 

1 
I ooD : QP/Y\ 
j ' 

I 
I 

I 
6 ! ~ 

Qc:: 25:"ocJO 
lc7 ;.J C./'f'TI 
8.1.J 

-,-.... 
,-

i 
-
C"") 

1 -
U") 

__ _.;_I _____ , _ __.J 
• Ll.orTlOkl ofl ~ue:ReTe ~Pl.es 

L::::,. f CA ,;(AO w l"TH H PG-L DtcTEc.T<>'1. 

Q ~.0TA,M\tv4TF--0 A-IZEA Y.lES16tUAiT/o>J 
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ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

BLDG./FACILITY _ _.,:.....al ___ S-___ F_G-=-A-'-'J:.-...... 8_E_C._t_~_C..----'-1....;..13;;a....L___;;.IQ_v-_. ----

DETERMINATION OF RESIDUAL CONTAMINATION LEVELS 

Room/Area 0'<.Ye R l'<ooM # 2. 

l. 

2. 

Determine total surface area of contamination from survey 
program. ~ 

A~~ A ~ 1,c., ~t 
Ar--u._ 13 = ~ so +t 1 

Determine total volume of 
thickness of concrete. 

A v-u. A : l ti 1, -'-t -i ,< J ft 
AoJ-CA [3 =- :ls o ~t2· )( t ~ 

contaminated concrete based on 

~S'Et) 

3. Determine total mass of contaminated concrete section/area, 
based on volume above. 
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ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

4. Determine total curie inventory in contaminated concrete 
section/area. 

DI< 2. 

a. Assume 1 cm surface penetration. Calculate volume of 
contaminated concrete 1 cm thick. 

b. Calculate mass of contaminated concrete based on volume 
in 4a. 

/.} ~ +l. 

c. Determine total curie inventory based on sample activity 
and mass from 4b. 

5. o E + L, p G: 

5. Determine specific activity for contaminated concrete when 
rubblized. 

-28-



ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 DR2. 

6. Calculate the ARCL value for the contaminated sections of 
concrete. For isotopic concentrations, use results from past 
decon concrete samples. 

Compare the following: 

Post Decon Analysis 

Specific Activity of Rubble 84 
,, 

ARCL JO~? 
,, 

If specific activity of rubble is greater than the ARCL value, 
then additional decontamination should be attempted prior to 
demolition. 

If specific activity of rubble is less than the ARCL value, 
then demolition can take place when appropriate approvals 
have been obtained. 

-29-



I 
w 
0 
I 

ALLmJABL E RESIDUAL CONl AMIIMTlON Ll:.V £L WUR KSHEl:l 

FOR FACILITIES AT THE HANFORD SITE 

l . fadltty --.: I \5 ~ (,.A~ R.EC.\W2.C . 

::foH.,'-J ~f;Lt:..STeo/Y\ 

-")/:i..1/2>'-I 

i;::oa. U/J~e.1T/2.1<:..n~i0 f<:!~'4Se 
I JJ ~o/(._ I - '-I .#1£ TP-ll.J ofi..lc. P 

3. D.te Prep1red: 

4. Dr.te,.tn&tlon of ARCL Dose f&ctors to Enter fnn T1ble 5.2.2. ChKk one Use Mode 1n~ one Conta• ln1tlon Condition . 

Cont•ln1ted Surf1ces Surflu Soll Soll 1-4 • l>e~ Sol I ~S • llup 

Use Hode/Cont1mln1tlon Condition Cl/ril or d11~/IOO cril (oCl/ql (oCl/gl loCl/al 

Restricted Use t 0.5 rea/yr Colum 1 Colu_, 4 · Colu,on 5 Coluow, 6 
ontrolled Use 9 0.5 rfJ/11/yr Coluow, 2 Colun, C Colu,an 5 Colu"'n 6 

Unrestricted Use po.ozf"re~/yr v' ColulM ) Coluinn C Coluo,n ~ - Column 6 

5. Rid I ora,d I des 6 . Rad I onoc 11 de 61 . R1dlonucllde* 1. Scen1rlo-Speclflc 8. Pro~uct of 9. AACL - Product 10. Conversion 
Considered Concentrlt Ions Concentrilt Ions ARCL Dose f1ctors Columns 61 & 7 of Colur11n 61 & to dpq/ l 00 c112 
(Listi (Aulllble -iCtt-3 .,,. (Step C; rel'l/yr per : I rea/yrl Jt.,. 8b 11ultiply Col""'n 9 

UnltsleC..,r oCi/~I R,+no [CI/..Z or oCl/q]l (Cl/.,2 or 11Ci/ol by 2 . 2 1 1010 

(':'.')-1~1 
_.., 

7.0Xto~ l:,o 0 . 0IJ'2... 5.3X10 IY 

~..--so "' 0. ODC>'l.. ~-a~,o -'2 -l, 
~ -~.XIO 0,2 

{!p-(po olO 0.00'-IL/ 2 .'2X 10 
-3 -~ 

5 9 -?XtD 
F.~-/S'2.. ~ 0,000Ll l,OX.(0 

-3 
':f..o~lO 

-) 
C> . t./ 

Eu.-15'-I '-I b.006j l,l,)(10 
-:, _j,l\ X' 10-i La 

C--1~ L(2oD b ct233 1.,x,0-_9
_ 

-'i) 
l,lt,X(O l,OoO 

H--3 .. ~so D. C>lol(p 3 .'-{ X lO 
-11 - 12. 

~-IX'tO (.. 7 

To+J 4 51..(C, _.,__ ___ 
-f 

9a. Tool : [Q&1 6b . Total : 111 . Tot11 : 2,:3)(10 IOa . Total: 
*Hay be t aken fr0111 Decay Rb. Annu1l Dose Ll• lt 9b. Check : 
Correct i on Worksheet Divided by 81. - ; 91. 01,lded by 6b . 

( 0-e,2.r or O,.a!/.% .JY.10 ) (/o'o7 ; I l 
-~7 __ • Rb • to';]--• -8b?,/ 'f'<-l 

11 . Present Gross ConU.Olnatlon Lenl Yielding future ARCL of lte,o 91 : (Used only with Decay Corrt'ctlon Wortsheetl 
Procu:t of lteo 'I!,_ lor 101I and !tea 9 of Dec1y Correction Wortshnt. 
191 qr 101) 4 "{/t • (9 of Figure 8 . 4) &,(4-- • &/4 (Cl/.,2, PCl/11, or dpa/100 call 

lZ . Addi tlonal Notes . 

C: 
:z ...... 

I 
N 
I.O 
0\ 
0\ 



FLOOR 
THICKNESS 

31 

FLOOR 
THICKNESS 

1 I 

t
LJ.. 
c::( 
:I: 
V'l 

DRYER ROOM 3 UNI-2966 

SAMPLE DATA LOCATION ANO CONTAMINATION BOUNDARIES 

Fl 

!}OD c..pm 

F3 Drain : F4 
! 

5"l)Oef'm 

t
t- LJ... z c::( 
LL.I :I: 
> V'l 

A 

I 
-r---

I 
-------¾ 

I 

-
r---

··· - - - •·----- - - - --1--+ 

j 
I 

-
M 

' ~ :J.o:,CP!Y\ ~ 
® 11 J:t l.A-T I , T,-,1ctc. 

LoooC.Pm 

z 
aoR AT 

@ 1'741c.1e. 
1 
-
L.Cl 

,;, 

~c.~ ,__ __ ..__ __ ...._ ____________ -Jj 
I .. • · LoC.0.Tt.ofJ u~ CoNC..ltETF:.. ~AlnPLE.S 

I 6 NtTA ~'-AJ0 w rrH Hf'G~ OETEcTOR.. 

0 CouTA;Y1lAJA-TIU> AIZ."E.A ~ES16-NATtaN 

N 

1 
-31-
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ARCL DATA 
CALCULATION WORK SHEET 

BLDG./FAcrLrTY 11 s F c.rAS R.Ea~a. \BUO&. 

DETERMINATION OF RESIDUAL CONTAMINATION LEVELS 

Room/Area Qe,> ~ (. 6(.00M # 3 

UNI-2966 

1. Determine total surface area of contamination from survey 
program. 
AJH.o. A~ l C\C- -Pe"' 

t!, ': <-1)" ~t" 
C,. ~ 9,o ~a Tofa1. : 7/- '1 tf "2 
t). )'2... ~ ~ 

2. Determine total volume of contaminated concrete based on 
thickness of concrete. 

'3 
A~ A ~,Pt¼,"-' -a. 5S!sft 
~e~ ,~II" I ;i +'41 •e,k -: f~Sft 

1 

r.J.. 'J 104-J. : I l \ :)ft:, -t~ 

3.J e +I 

3 . Determine total mass of contaminated concrete section/area, 
based on volume above. 

,., r=.-t t 

-32-
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ARCL DATA 
CALCULATION WORK SHEET 

UNI-2966 

4. Determine total curie inventory in contaminated concrete 
section/area. 

a. Assume 1 cm surface penetration. Calculate volume of 
contaminated concrete 1 cm thick. 

,. I E. +S 

b. Calculate mass of contaminated concrete based on volume 
in 4a. 

I,, E +___:::;;..~_...:;;_@~VY\..:_:__ __ 

c. Determine total curie inventory based on sample activity 
and mass from 4b. 

5. Determine specific activity for contaminated concrete when 
rubblized. 
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ARCL DA'l'A 
CALCULATION WORK SHEET 

UNI-2966 

6. Calculate the ARCL value for the contaminated sections of 
concrete. For isotopic concentrations, use results from past 
decon concrete samples. 

e.:<. r G: low, 
Compare the following: 

Post Decon Analysis 

Specific Activity of 'Rubble 

ARCL 

If specific activity of rubble is greater than t he ARCL va lue, 
then additional decontamination should be attempted prior to 
demolition. 

If specific activity of rubble is less than the ARCL value, 
then demolition can take place when appropriate approvals 
have been obtained. 
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ALLmJABLE Rl:SlOUAL CONTAt,11NATIUN LEVEL WORl~SHEET 

FOR FACILITIES AT THE HANFORD SITE 

l. Fac111ty 11-: \ 15 F- G-AS (.(f=<:.1'2.C ... l.A.LA.110~ [3U'.Jc, 
_J 
~ y£Q. (<..6>.ofYI #3 r:=:ort U "-l'2 S S'r~tC.TI= i.l 

2. Preparer' s 11- : ~OH JJ ((3 fk...J;:STfl?.o(Yl . f<E.LF-A'Sf::... t ,0 So{L /-L/ 4-11:.TERS 0£...F-tl'. 

l. Ode Prepared: 7 /,;,., /"bt/ 
4. Oeterwlnatton of ARCL Dose Factors to Enur Frcn Table 5.2.2. Check one Use Kode 1n~ one Cont1• tn1tlon Con<lltlon. 

Cont•ln1ted Surfaces Surhu Soll Sol 1 1-4 • l>eeo Soll ~5 • lleeo 

Use Hode/Contamlnatlon Condition c,;.; or dr~/100 c,,; loCl/ql (oCt/ql loCl/ql 

P.estrlcted Use I 0 . 5 re•_/yr Coluim I Colu.., 4 · Col""'" S Colu,m 6 
ontrolled Use i 0.5 rsa/yr Column 2 ColUQI 4 Col.,.., S Colul'ln 6 

Unrestricted Use 10.o:1.;,e,./yr ...- Column 3 Column 4 Column~ _,,, Colu10n 6 

5. R1dloruclldes 
Cons Ide red 
(Listi 

6. Rad I onuc 11 de 
Concentrlt ions 
(Anlhble 
Units l 'l'!t.:(;-

6a . R1dt~nucllde• 
Concentrations 

7. Scenario- Specific 
ARCL Dose factors 
(Step 4; ,.,../yr oer : 
[CI/..Z or oCi/qll 

8. Product of 9. ARCL - Product 10. Conversion 

Cs-131 
Scr-jo 
C.o-toe, 
c..- fLI 

H -3 

.. 
~-

~ffo? 
oCl/gl f?+-Tl• 

0.Dl3 

0.013 

o.co3'2.. 
o,qoj 
C> . Clot1 

6b . Total: ( , 0 
•Hay be taken fr°'" Decay 
Correct ton llo rt sheet 

ColUSll1s 61 & 7 of Colu""' 61 & 
I r""/yr) 1 ,,.. Ab 

(C;/.,2 or oCl/ol 
~ G., .,x,o 1.1 ., 

.:Z.°tXtO I.I 
-<.. 7.ox,o 0,3 

l.5.Xt6£, 7:( 
~., x,6'"2... s:: 

- .., 
111 . Total : 3 .o )( tD 
Ab . Anncul Dose Ll• lt 
Divided by 81 . ~ 

1h. Total : B1.. 
9b . Ched: 
9a. Dlv1ded by 6b. 
I t>2 .: I l 

to dO'l/100 cm2 
>lultiply Colu,on 9 
by 2 .2 x 1010 

IOa . Total : ____ _ 

(t> .01.s- or 0.,6{13.ox,o) 
02 • Ab •~· ~b?.,/1-<J 

II . Present Gross Conuatnation Level Yielding Future ARC L of It-,. 9a : (Used only with Decay CorrPctlon Wortsheetl 
Produet of lten Qa (or IOal 1nd Item 9 of Decay Correction Wortsheet . 
191 qr IOal tJ/A • (9 of Figure R. 4) tV/4: • ~ (Cl/--2 , PCt/11, or clp,a/100 ao2) 

l2. Addtt 1on4 l Notes. 

C: 
:z ....... 
I 

N 
\D 
0) 
0) 



I 
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I 

Fl* F3 

F5 

- ------,-_,__ ____ ~_,_ ____ _ 

F2 F4 F8 

* Grid Number 

F7 
Fll Fl3 

F9 

FlO 

Fl2 

GAS PIPING TUNNEL BENEATH 115-F BLDG . 

Fl6 

To 105-F 
- ·- Bldg.~ 

I 

N 

C: 
z ...... 
I 

N 
I.O 
0\ 
0\ 



lO 
lO 
O'I 
N 

I ...... 
:z: 
~ 

llF-F 
Bldg. 

115-F GAS PIPING TUNNEL BETWEEN THE 115-F BLDG. AND 105-F BLDG. 

I* Ilol/poo · I I I 
C'f¥l'I I 

~~ : 

Drainage Trench 

* Grid Number 

I 
I 

Area of tunnel to be I 
decommissioned.----~- I 

I 

IV 

Contaminated Area 
4,000 dpm Ba fixed 

V 

45 dpm Ba removable 

I 
IVI 
I 
I 

i VII 

N 

XII 

XI 

removed 

> 
To 

I 
........ 
M 

I 

105-F Bldg. 



ARCL DATA 
CALCULATION WORK SHEET 

BLDG./FACILITY 115 F G-AS RELl~C BUJ6-

DETERMINATION OF RESIDUAL CONTAMINATION LEVELS 

UNI-2966 

" ~ 
Room/Area_T_t..A---'/,J_N_l:!_L_'--A_ta,_E_A _ _,_A_._-'-__________ _ 

1. Determine total surface area of contamination from survey 
program. 

2. Determine total volume of contam i na ted concrete bas ed on 
thickness of concrete . 

3. Determine total mass of contaminated concrete section/area, 
based on volume above. 

, ,~- F- + 7 

- 38-



UNI-2966 
\. ,_ 

lt.-\i.'\. A 

ARCL DATA 
CALCULATION WORK SHEET 

4. Determine total curie inventory in contaminated concrete 
section/area. 

a. Assume 1 cm surface penetration. Calculate volume of 
contaminated concrete 1 cm thick. 

~-I EtS-

b. Calculate mass of contaminated concrete based on volume 
in 4a. 

5" .o F=+ =,-

c. Determine total curie inventory based on sample activity 
and mass from 4b. 

5. Determine specific activity for contaminated concrete when 
rubblized. 

-39-



\ 
\ 

UNI-2966 
\1 ,, 

TtA ~. A 

ARCL DA'l'A 
CALCULATION WORK SHEET 

6. Calculate the ARCL value for the contaminated sections of 
concrete. For isotopic concentrations, use results from past 
decon concrete samples. 

Corapare t he following: 

Post Decon Analys i s 

Spec i fi c Activity of Rubble 

ARCL 

If specific act i vity of rubble is greater than the ARCL va lue , 
then additional decontaminat i on shou l d be attempted prior t o 
demolition. 

If specific activity of rubble is less than the ARCL value, 
then demolit i on can take place when appropriate approvals 
have been obtained. 
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l . fac111ty "-e: 

2. Pre,.1rer's •-: 

J . lute PreparN: 

ALLOWABLE RESIDUAL CONTAM •..... lON LEVEL WORK~H!:.U 

FOR FACILITIES AT THE HANFORD SITE 

ToHN T6 ~ a::'.S~fV\ 

//2-..., /'Z>'i 
4. D"te,-1nat1on of -'RCL Dose Factors to Enur Fra1 llble 5.2 . 2. Check one Us" Ho~ 1n<1 one Cc,nta• tnatloc, Con<iltlon . 

Cont•lnated Surf1c"s Surface Soll Soll 1-4 • ~eo Soll ~ 5 • neep 

~st Hode/Contam1natlon Condition Cl/d or dpo,/100 cail (oCI /qi (oCl/ql (oCI /ql 

P.eHrlctN Use t O. 5 rM/yr ColuDIR 1 Colullll'I 4 Colllffll'I 5 Column 6 
ontrolltd Use t 0 . 5 rf!lfl/yr Colu""' 2 ColUffll'I 4 Colu""' 5 Colu"'n 6 

Unrestricted Use llD.Dl.5 rera/vr v Column 3 Column 4 Colu111n 5 ,/ Column 6 

5. Radloraiclfdes 6. Radlonuclfde 61 . Radionuclide* 7. Scenario - Specific 8 . Product of 9. ARC L · Pr oduct 10. Conversion 
Considered Concentr,t Ions Concentrations 
(Lf stl l-'v1fl1ble ~,- Iii 

Units)#!{;~ oCi/Sl Mpo 

C.~- l~) 1~.D b .ot3"2-

Sir - ~o ] .3 o.ooo~ 
6>-~o ~ (2 . C> C?O:) 

flA - ~l.. 7 (? . ooof!> 

f: la.-15~ l 0 ,t)OCJ I 
C.-1~ B'l_oO 6 ,5 2/'J__ 

1-4 - ;\" 570 b.O~ 
ToW 'l/' l 

6b . Total: l,O 
•Hay be taken fro,q Oecay 
Carree t Ion Work sheet 

-'RCL Dose factors 
(Step 4; rf!Jl"/yr ~r : 
[CI/..Z or oCl/q]l 

5 .~x ,o-'-i 
2..2 .x 10 'L 

--:i 
2 .2)(.10 

l . C> )( (0-.:J 

l , I X ,o- 3 

_L_22(_10~ 

3. 'f ,K IO -1 I 

Col u,nns 61 & 7 of Colur.wi 6a & 
( r""'/yr) It'-"" Rb 

(c; ; .,2 or oCl/ol 
~<, 

7. 0)(10 I?.. 

1.ix10 -s 
6.7 

-f4 1.s x_,o ().u 
-1 

S .0XlO b.9, 

l 1I XtQ-? 6, 

I.~ X ,o-t, S<£o 
-1'2 .. 

':i'7 i . (X.fD 

9ll. Total : 9 /'2... 
9b. Check: 
91. Divided by 6b , 
<~...: _,_) 
• '7/7,_- • Sb? 

11. Present Gross ContMlnatlon Level Yielding futu re ARCL of ltea 91 : (Used only with Decay CorrPctlon llor'<sheetl 
Product of ltea 'la

1
(or l01) 1nd Ilea 9 of Dec.y Correction Worksheet . 

to dpa/100 cm2 
'lultiply Cohnon 9 
bl 2.2 x 1010 

!Oa. Total: ____ _ 

(91 qi' 101) MA x (9 of Fi gure 8 .4) ,A//,4 • -.AL/A- (CI/..Z, PCl/ll , or di;a/100 o,2) 

12 . Additional Notes . l... . c.of: (,, ~ ,._._..,,,.l,..J ( ~ef'T S,r-4l4_J 
:5A...-pC. -c.,·h ·u,•¼ ic:.5 ~OIi" <.c.C. tso+ 0 r2< ,::i o...x.v-e...r , 

$-.r- ")o u.sr ~'u~'J. 
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