
Rocky Mountain 
Remediation Services, L L C 

protecting the environment RF'JRMRS-99-358.UN RMRS 

Closeout Radiological Survey Report 

For Building 729 

Rocky Mountain Remediation Services, L.L.C. 

Millennium Services Inc 

Revision 1 

July 1999 

Volume 3 

MMIN RfCGaD 

B779-A-000154 



CLOSEOUT RADIOLOGICAL RF/RMRS-99-358 UN 
SURVEY REPORT FOR BUILDING 729 

Table of Contents 

VOLUME 1 

List of Acronyms 
Abstract 
10 

2 0  
3 .O 
40 

5 0  

6 0  

Introdumon 
1 1 Survey Unit Descnptrons 
12 Scopeofwork 

1 2 1 Pamtl Surface Media Samples 
1 2 2 Removable Surface Contammaaon 
1 2 3 Total Surface Activity 
1.2 4 Surface Scan Surveys 

DCGLs 
Background 
Quality Assurance/Quaity Control 
4 1  Scansurveys 
4 2 
4 3 
4 4 PamtBUrface Media Samples 
Survey Results 
5 1 Padsurface Media Samples 
5 2 Removable Surface Contammafion 
5 3 
54  ScauSurveys 

Total Surface Activity Surveys 
Removable Surface Contammatron Surveys 

Total Surface Acbvity Surveys 

5 4 1 SCWSIMS Sensibvity 
5.42 Survey Unit 72901 Summary 
5 4 3 Survey Unit 72902 Summary 
5 4 4 Survey Unit 72903 Summary 
5 4.5 Inve&gabons 

Conclusion 

Appendices 

Appendlx 1 
Appendlx 2 
Appendlx 3 Data Quality Assessment 
Appendlx 4 SCWSIMS MDC Evaluation 
Appendlx 5 

SCWSIMS Scan Survey Overlay Maps 
SCWSIMS Quality Control Charts 

B779 Fmal Status Survey Meetlng Mmutes (600199) 
Resolution of CDPHE&PA/IVC Comments 

VOLUME 2 

3 
4 
5 
5 
7 
7 
8 
8 
8 
9 
10 
10 
11 
11 
11 
11 
12 
12 
12 
13 
13 
14 
15 
18 
19 
20 
24 

Attachment A Survey Unit 7290 1 MedidContammabon Results and Maps 
Attachment B Survey Unit 72902 MedidContammation Results and Maps 
Attachment C Survey Unit 72903 MedidContammahon Results and Maps 
Attachment D SCM/SIMS Surface Contammation Survey Results and Maps 

E -  



CLOSEOUT RADIOLOGICAL 
SURVEY REPORT FOR BUILDING 729 

RF/RMRS-99-358 UN 

VOLUME 3 

Attachment E 
Attachment F 
Attachment G 
Attachment H 
Attachment I 
Attachment J 
Attachment K 

Source Certificate - NIST Traceability 
Survey Inveshgabon Results 
779 Cluster Final Survey Breakdown Structure 
Survey Unit 7290 1 Survey Package 
Survey Unit 72902 Survey Package 
Survey Unit 72903 Survey Package 
Technical Basis Document for SFWMillennium Services, Inc Data Qualification 

c- 

E- 

3 



e 

ATTACHMENT E 

Source Certificate - NIST Traceability 



APR- 8-99 THU 10'27 REG WASTE OPS 

CERTIFICATE 
NO. 109597-2 
for a Satled Radioactive Souroe 

FAX NO 303 966 3029 P 02 

i 

Page 1 of 2 



APR- 8-99 THU 10:27 REG WASTE OPS FAX NO. 303 966 3029 P, 03 

.. --.. .- 

Explanations for Certificates (Page 2 of Certificates) 

EOEO SSO'ON 09;ZL 661 80190 

Page 2 of 2 

b 



ATTACHMENT F 

Survey Investigation Results 



779 CIuster Final Survey 
I 

Investigation of SIMS FIagged Values 

3. aT. 99 SIMS Survey Sub-Umt 7 2 q0 I I f= Date of SCM Survey 
4B 

Flagged values calculated 
Average 

(dpm/100cm2) 

Grid (x, Y) 
Coordinates I Investigative Survey Results 

Bkg (cpm) 

Survey Technician. Q- 

SURVEYTYPE: k p h a  0 Beta oother 

SurveyDate: 4. z2 .w  
s- 

- CalDueDate. 9.s. 99 Efficiency(c/d)t o.aos+ - 

MDA (dpm/100cm2)- tfb 

D POSITION:p ~ ALther Action Necessary. Investgatwe measurement results < action level 
0 Further Action Required. 

Approved By Date f?22- 77 
w Ctjtcj?? 

s1P-e 

J 

e 
Page 1 of37 

d 



a 

e 

779 Cluster Final Survey 

Investigation of SIMS Flagged Values 3 W ? q  
m SIMS Survey Sub-Unit 7dpd//d Date of SCM Survey 

Flagged Values Calculated 
Average 

(dpm/100cm2) 

1 G n O  
Coordinates 

2 

I Investigative Survey Results 

Survey Techcian & U P a  

SURVEYTYPE &pha 0 Beta Oother 

Survey Date g ,  2 3.9 9 

0 NE Electra 0 Other- SM a37+ 

Cal Due Date (b.is.97 Efficiency (dd) - 
MDA (dpm/100cm2) 14 

o Further Acbon Necessary Inveshgatwe measurement results .e acaon level 
0 Further Action Required 

Page 2 of 37 

4 



779 Cluster Final Survey 

Grid (X, Y) 
Coordinates 

I, / 

t ,  3 
I! 3 

lI J 

Inveseation of SIMS Flagged Values 

Flagged Values Calculated Inveshgative Survey Results 
(dpm/lOOcmz) Average - 

Primary Recount (dpm/lOOunf) cpm Local Area dpm/100cm2 
Bkg (cpm) 

2r? q!/4 2x7 2<jc I \K 

3 ?a I 3 w 0- 
2 w 27-6 [ I  I q6 

a w  r a65 20 I ai7 
1 

SIMS Survey Sub-Unlt 72?0// 7c Date of SCM S w e y  

SURVEYTYPE &pha 0 Beta OOther 

& El- 0 Other- S M  23%- - 

MDA (dpco/100cm2) 3 5  

DIWSITION: 
Further Achon Necessary Invesfxgative measurement results .e acbon level 

0 Further Acbon Reuurred 

Approved By Date Fdd, 79 
s'- r-G +)?? Page 3 of37 



779 Cluster Final Survey 

GJwl (x, y) Flagged valuw Calculated Investigative Survey Results 
Coordinates (dpm/100cm2) Average 

Primary Recount ' (dpm/100cm2) cpm LocalArea dpm/100cm2 
Bkg (cpm) J 

17, I L  w I 2 q /  % a  2.0 3 3 . 0  

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Umt 72 90 I 2w Date of SCM Survey 3- I?. 9 4 

SURVEYTYPE: d p b  o  eta oother 

0 mer. SIN 2 3 7 &  

Cal Due Date 9,T/, 9 9 Efficiency (dd) 0 e 2 0 3 ~  z 

MDA (dpm/100cm2) qL 

POSITION: 
Further Action Necessary Investigatwe measurement results < action level 

0 Further Action Reqwed 

Page 4 of 3 7 



a 
! 

e 

I) 

779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

Grid gc, Y) Flagged Values calculated 
Coordinates (dpm/100cm2) Average 

Pnmary I Recount (dpm/100cm2) 

Date of SCM Survey 3dK sf7 

Survey Technician. 
Swat= 

SURVEYTYPE- OAlpha 0 Beta 0 d 
/ 

ONEElectra 

/ 4 MDA(dpm/100cm2) 

OSITION: 
Actzon Necessary Inveshgatlve measurement results < achon level 

0 Further Achon Requred 

Approved By (Date: -77- 



779 Cluster Final Survey 

LnvesQation of SIMS Flagged Values 
3 , 1 3  czg 

H Y  2 6  79 

SIMS Survey Sub-Unlt ?b?a/@p* Date of SCM S w e y  d* 

Gnd (X, Y) 
Coordinates 

Flagged Values Calculated 

Primary Recount (dpm/lOOunf) 
Average 

Investigative Survey Results 

I I 

SURVEYTYPE d p h a  0 Beta oother 

El- 0 Other s/N a 3 7 2  - 
- -- 

cal Due Date I O  t$ 99 Efficiency (c/d) 0 a/ a+ Z 
MDA (dpd100cm2) - 

Who Further Achon Necessary Lnveagatwe measurement results < acbon level 
0 Further Acfzon Requlred 

Approved By -Date E 2&, TT 
‘ ‘lgnatUrc - .t Page6of37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Unit ?ayo(g6 Date of SCM Survey 3 J 7 % 8  
Flagged Values Calculated 

Average 
(dpm/lOOcmf) 

Grid (X, Y )  
Coordinates 

Investigative Survey Results 

cpm 1 LocalArea I dpm/100cm2 

I I 

Survey Techclan Survey Date 4, 2 z . 99 

SURVEYTYPE h p h a  0 Beta 0 Other 

$/NE Electra 0 Other s/N 237d 

Cal Due Date Q . Y 9 9 Efficiency (c/d) o . 20 %+ 

MDA (dpm/100cm2) 1cb 

d J o  Further Achon Necessary Inveshgatwe measurement results < acbon level 
0 Further Action Required , 

Approved By L Date ad.99 
v v  

slgnatun r’Lq&lqc 

Page 7 Of 37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Unit 7 2 4 Ol30f) Date of SCM Survey 

Gnd (X, Y) Flagged Values Calculated 
Coordinates (dpm/100cm2 Average 

Pnrnary I Remunt (dpm/100cm2) 

I I I I 

I I 

Investigative Survey Results 
UCJ& 

SURVEYTYPE- pr/Alpha 0 Beta OOther 

)@?E Elecb-a 

I -  .- 

MDA (dpm/100cm2) 36. 

OSITION: 
o Further Acbon Necessary Investqptwe measurement results < acbon level 

0 Further Act~on Reqwed 

Approved By Date 6 2 2 - *  

Page 8 Of 37 , 



.-* I 

779 Cluster Final Survey 

s h s  s1 
Investigation of SIMS Flagged Values 

rvey Sub-Umt 7 2 9 0) 30 \ Date of SCM Surve I 4/1/97 

- 
Cal Due Date 7 ,/ 1.5.9 ? Efficiency (dd) C !  I ao3- 

GL - 
MDA (dpm/100cm2). 3 ~ t  

- 

DI OSITION: 
z u r t h e r  Act~on Necessary Investlgabve measurement results < acbon level 
0 Further Achon Required. 

Approved By 
* 

Page 9 of 37 1b 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIh4S Survey Sub-unit 7 2 9 0 )  8 (30 Date of SCM Survey 

Flagged Values Calculated 
Average 

(dpm/lOOcmz) 

Grid (X, Y) 
Coordinates 

Invesbgative Survey Results 

cprn I LocaIArea I dpm/lOOcmz 
Bkg (cpm) 

3 ,  I 

Survey Techcian w& Survey Date- 9’ 4/ 9 9 

SURVEY TYPE $/Alpha 0 Beta Oother 

$kEi Electra 0 Other S M  2377 

Cal Due Date 6 ,/ J 51 9 7 Efficiency (c/d) 0 .  a rY-9 
MDA (dpm/100cm2) 3 d 

DI POSITION: d o Further Actron Necessary Investqptwe measurement results < amon level 
0 Further Actron Requned 

Approved By Date- 22-97 
’ slpt= YL\C gJzr/sr 

Page 10of37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SMS Survey Sub-Unit ? ~ f ~ ~ ? ~ ~  Date of SCM Survey 3 3 /, 9 9 
Grid (x, y) 
Coordinates 

Flagged Values Calculated 
(dpm/100cm2) Average 

Pnmary I Recount ' (dpm/lOOcmz) 

I I I I 
cprn 

5 
3 
3 

I Investigative Survey Results 

LocalArea dpm/100cm2 
Bkg (cpm) 

I 19 
C IY 
c ltL 

q . 2 3  97 
Survey Techclan { d a !  Survey Date 3. I 5 . 9  9 

SURVEYTYPE d p h a  OBeta OOther 

Slgpatmc 

(a 37v 

0'65 El- 0 Other SIN Jig/ ' - 
Q C  J O Y %  - - *  

L 
- b IS99  

CaI Due Date 3 I S ,  77 Efficiency (c/d) o 208 - 
I3 

MDA (dpdl  OOcm2) 3d 

Investgatwe measurement results < acbon level 
0 Further Action Requlred 

Page 1 I of37 



I 

Grid w, Y) 
Coordinates 

779 Cluster Final Survey 

Investigation of  SIMS Flagged Values 

S M S  Survey Sub-unit 78 23Ot Date of SCM Survey 3. 3). 9 4  

Flagged Values calculated 
(dpm/100cm2) Average 

Pnmary I Recount ' (dpm/100cm2) 

Investigative Survey Results I 
cpm s n v +  Local Area dpm/100cm2 

Bkg (cpm) ~ - rn e_, 

* 4- -2 3 -49 
I I I nl 

bq7  
Survey Techmcian SurveyDate 4 s 9  

SURVEYTYPE d p h a  0 Beta oother 
$377 

0 Other S M  - 
O.ZO88 _ -  - - 6 f s-' 99 

Gal Due Date Z 9 9 Efficiency (c/d) On Bop - 
fl /+ 

MDA (dpdl  OOcm2) 3 b 

DISPOSITION: 
d o  Further Achon Necessary Investrgatxve measurement results < acbon level 
0 Further Achon Requed 

Approved By Date y . a 3 3 q  . 



=- - * 4 1 f l l l # %  < * r  

779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Umt 72 902 30 Date of SCM Survey 3 3 I 9 9 

Flagged values calculated 
Average 

(dpm/100cm2) 

Grid (X, Y) 
Coordinates 

Investigative Survey Results I 

SURVEYTYPE: d p h  o B- oother 

& Electra 0 mer SIN a37+ 
L CalDueDate O .  ~ 5 ~ 9 9  Efficiency(c/d) b Z0S-V- - 

MDA (dpm/100cm2) 14 

@%Jo Further Amon Necessary Investlgatlve measurement results < action level 
0 Further Action Reqwed 

e Approved By Date + &3*?9 
+/w 'Ignature m G  

Page 13 of37 



0 

Flagged Values 
(dprn/100cm2) 

Pnmary Recount ~ 

0 as7 

779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Unit 72902 303 Date of SCM Survey z 3 /  77 

Calculated Investrgatrve Survey Results 
Average 

(dpm/100cm2) cpm LocalArea dpm/lOOcmz 
Bkg (cpm) 

I?? &/A h 

Gnd (X, Y )  
Coordinates 

Survey Techcian Survey Date 

SURVEYTYPE OAlpha 0 Beta 

0 NE Electra 
- 

-- - 
Efficiency (c/d) - 

SITION: F o Further Action Necessary Inveshgatwe measurement results < actlon level 
0 Further Acbon Requlred 

Approved By- f& - Date F 2 3 Q  ?? 
S1g===qiq99 

Page 14 of 37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Unit 7 2 9 02-305 Date of SCM Survey 3,3L 99 
Grid (X, Y) Flagged Values Calculated 
Coordinates (dpm/100cm2) Average 

Pnmary Recount (dpm/100cm2) 

Investigative Survey Results SI 
I Bkg(cpm) I 1 

Survey Techclan Survey Date 
Slgnaclrre 

SURVEYTYPE OAlpha 0 Beta Oother 

0 N E  Electra 

”_ - 
A )  / A C a l D u k D a t e  / Efficiencv (c/dl c 

r- - - - - -  J 

OSITION: 
Acbon Necessary Investgatwe measurement results < acbon level 

0 Further Acaon Requlred 

I) ApprovedBy 1 Date F23,7? 

Page 15 of 37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-unit ?&? Or3& Date of SCM Survey 5: 3/ 7 9  

MDA (dpm/100cm2) 36 
~ ~~~~ 

Investigative measurement results < acbon level 
0 Further Actxon Requlred 

Y L S ,  9 9  Approved By @/-ate 
h G  '1 24/93 

Page 16of37 



I ./ 

Grid @, Y) 
Coordinates 

779 Cluster Final Survey 

Flagged values CalCUhfed 
(dpm/100cm2) Average 

Primary Recount (dpmllO0cmf) 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Umt 7 2 4 03 I NA DateofSCMSurvey 3 3  ?q 
bvestqative Survey Results I 

cpm I McalArea I dpm/100cm2 1 

J -  

1 

Survey Techni SurveyDate: 

SURVEYTYPE: q p h a  0 Beta Oother 

- 
u other: SIN- 2379 

CaI Due Date- 6/, 519 4 Efficiency (dd). 01 a r w  
MDA (dpm/100cm2). 36 

D SPOSITION: 
No Further Action Necessa~y. Investigatwe measurement results < action level. 

0 Further Action Required. 
A 

fit 
Approved By ate +9?. 747 

Page 17 of 37 



./ 

779 Cluster Final Survey 

Inveshgation of SIMS Flagged Values 

SIMS Survey Sub-Umt &??i??a S4 Date of SCM Survey 3 8.97 
Calculated 

Average 
(dpm/lOOcmf) 

Grid (X, Y) 
Coordinates 

Investigative Survey Results I 
cpm I LocalArea I dpm/100cm2 

3 1 61 I 5 I 

SURVEYTYPE &@a 0 Beta Oother 

0 Other S M  ff l  - 
- -  
I 

- 
Gal Due Date 7 1 5  94 Efficiency (c/d) 0.216q - 

MDA (dpdl OOcm2) +tL/ 

DI POSITION: 2 Further *chon Necessary hvestqpbve measurement results < acbon level 
0 Further Acbon Reqwed 

Approved By f&W? 
Page 18 of 37 



779 Cluster Final Survey 

investigation of SIMS Flagged Values 

Grid (X, Y )  Ragged Values Calculated 
Coordinates (d p m/lOOcmz) Average 

Pnmary I Recount (dpm/100un2) 

I I I 

Date of SCM Survey 3- 8. Sg 
Investigative Survey Results 1 

6 a /$ 
4 .  a Y 

OSITION: 
Acbon Necessary Investlgatwe measurement results < acbon level 

w 
0 Further Acbon Requlred 

Approved By Date 
C 

4f27-94 signature h G  q\zc/99 



779 Cluster Final Survey 

! Investigation of SIMS Flagged Values 

Date of SCM Survey 3. /597 

- -  Cal Due Date 7 31 .SQ Efficiency (dd) 0 2 d 3 0  - 

MDA (dpm/100cm2): /Lf- 

OSITION: 
Actxon Necessary Investgatwe measurement results < acbon level 

D Further Achon Required 



.’ 
& 

I 

779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Umt 7 2 9 0300 I Date of SCM Survey $5 99 

9 

Action Necessary, Investigative measurement results < action level. 
I *  



779 Cluster Final Survey 

? Y. ?4 
Investigation of SIMS Flagged Values 

#A mm 
SMS Survey Sub-Umt 7290300 / Date of SCM Survey 7 t - V  

Coordinates 
(d 100cmz) 

1 
'L 

3 
4 
s 
6 
7 
B 

9 

Inveshgative Survey Results 

Survey Technician Survey Date: -4 - 7 
T/.cc: /S.'30 

- -  
Gal Due Date 6- L/- 49 Efficiency (dd) 3 & a  a-r % 
MDA (dpm/100cm2) / y 

DJSPOSITION: 
Further Acbon Necessary Investlgabve measurement results < acbon level 

0 Further Action Required: 

Page 22 of 37 



779 Cluster Final Survey 

I 
I Investigation of SIMS Flagged Values 

P A  
SIMS Survey Sub-Umt 729h ?&/ Date of SCM Survey F-%$-z p- 7 9  

SURVEYTYPE d Alpha 0 Beta Oother a380 

&E El- Clother: SM: - 
d 

Cal Due Date 6 - 4-79 Efficiency (dd) JO a 9 A  
MDA (dpdl OOcm2) / 

Lnvestqpbve measurement results < acbon level 
0 Further Acbon Reqwed 

Approved By Date y2$f ?? 1, slgnaturt v)rG CI 99 

Page 23 of 37 



779 Cluster Final Survey 

hveshgation of SIMS Flagged Values 
/trB 

SIMS Survey Sub-unit 3-/ DateofSCMSurvey $- ? - *-% y - Pp 

Survey Techcrm 

0 Other- SM: a 380 - - -  
Gal Due Date 6- 9-p Efficiency (dd) 20 e 2t 9 7 0  
MDA (dpm/100cm2) /q 

DIjiPOSITION: 
W~TO Further Achon Necessary Inveshgatwe measurement results < acbon level 
0 Further Actzon R e q ~ e d  

Approved By --- Date f 2 Y  s9 
t12~/9? 

Page 24 of 37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

~ . . Date of SCM Survey K q y  

SURVEYTYPE B'6pha 0 Beta Oother 
/ I 

0 Further Acbon Requlred 

Approved By Date 2 s f  7 5  
Slgnaturt - G- q)t</P9 

Page 25 o f 3 1  



OF 3 

Coordinates 
Pnmary Recount cpm LocalArea 

Bkg (cpm) 

0 
lo 0 

( 3  0 

6 

/’ x / 3  0 
1’ 6 /a 0 

7 0 
8 6 0 
9 7 0 

I/ 0 
/ (0 7 

779 Cluster Final Survey 

Investigation of SIMS Flagged Values m 99 
A 

dpm/100cm2 

44 
\ 

6 4  
6 L/ 
59 

30 
3. < 
3 s  

- 

SIMS Survey Sub-Umt 72903 60 o;\ Date of SCM Survey 

Survey T ~ C ~ C I ~ . I I  Survey Date: 4 - 7- 99 

- -  
- 0  Cal Due Date 6 - L /  - 97 Efficiency (c/d) a 0 I a 9 - /O 

MDA (dpm/100cm2). 17 

DI POSITION: 2 Further Actmn Necessary Investgatwe measurement results < acbon level 
0 Further Action Reqwed 

33 
Page 26 of 37 



779 Cluster Final Survey 

Inveshgation of SIMS Flagged Values 

SIMS Survey Sub-Unit 7 J  9aS?m 2 Date of SCM Survey 4- 7 - 79 
Grid ws Y) Flagged Values 
Coordinates (d p m/l OOcm’) 

Primary I Recount 

1 I /  I 

Investigative Survey Results 1 

0 

survey Techclan Survey Date 4- 7-99 

SURVEYTYPE d p h a  0 Beta OOther 
/ 

--- 
Gal Due Date 6 - 4-99 Efficiency (c/d) ,Jo a a? :lo 

b 

h4DA(dpm/100cm2) 1 4 

DIJiiPOSITION: 
m o  h t h e r  Action Necessary Inveshgatwe measurement results < acbon level 
0 Further Achon Requrred 

A 

Page 27 of 37 



779 Cluster Final Survey 

cpm Local Area dpm/100crn2 
Bkg (cpm) 

I i 

tnveshgation of SIMS F lagged Values 

SmS survey Sub-Unlt 72534 a L Date of SCM Survey ft/A 

t I d / Y -  1 
I 

Lnvestlgative Survey Results I 

I 

Survey Techniclm Survey Date y- 7-  7 9  

SURVEYTYPE 0 Beta Oother 
/ 

0 Other S M  a3 80 - 6 El- 
- _- 

Gal Due Date 6 - 4-99 Efficiency (c/d) a 0 e a 7 % 

MDA (dpm/100cm2) "/ 

@"o Further Acbon Necessary Inveagatwe measurement results < acbon level 
0 hx-ther Achon Requued 

Approved By 

Page 28 of 37 



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SIMS Survey Sub-Umt 7 2 4  03003 DateofSCMSurvey y5 T7 
Flagged values calculated 

Average 
(dpm/lOOcm’) 

Grid e, y) 
Coordinates 

Investigative Survey Results 

dNEElectra 0 other: S M  2 \ % l  

- - 
Cal Due Date 7. 594 Efficiency (dd). o at ~b 3 - -  

MDA (dpd100cm2)- gt.’ 

DI OSITION: 
2 d e r  Action Necessary. Investigative measurement results < amon level 
0 Further Acbon Required. 

Page 29 of 37 



e 
l 

e 

e 
n4 

779 Cluster Final Survey 

Lnveshgation of SIMS Flagged Values 

Survey Techmclan Survey Date 4,7. 99 

SURVEYTYPE d p h a  0 Beta Oother 

W@J5 E l m  0 Other S M  2 3  SO - 
--- 
- - 

Cd Due Date 6 ,  q, 9c/ Efficiency (cld) 0.202 ~9 - 

MDA (dpm/100cm2) /Lf .  

OSXTION: 2? o Further Action Necessary Lnvestqptwe measurement results < acbon level 
0 Further Acbon Requlred 

' 3 '  Page 30 of 37 



779 Cluster Final Survey 

Investqation of SIMS Flagged Values 
8p9.2m 

SIMS Survey Sub-Unit 76290 3 00 3 Date of SCM Survey 4%'-+9 v,3-,* 

Grid gc, y) Flagged Values 
Coordinates (d p dl OOcm') 

Pnmary Recount 

la 
/ 

J /  
2 2  

Investigative Survey Results I 

- - 
Cd Due Date 6. y: Efficiency (dd) 0 2029 - 

MDA (dpm/100cm2) 14 

o Further Acbon Necessary Inve-gabve measurement results < acbon level 
0 Further Actzon Requed 

Approved By Date aY79 
h G  Clly QC 

Page 3 I of 37 



779 Cluster Final Survey 
I 

Lnvestxgation of SIMS Flagged Values 

Date of SCM S w e y  .~l.5,77'  

s- 2> 
SURVEYTYPE d p h a  0 Beta Oother 

- -- - - 
Cal Due Date L. % V Efficiency (dd) D 2 0 3  - 

MDA (dpm/100cm2) 19 

DJSPOSITION: 
R'ho Further Achon Necessary Investlgatwe measurement results < acbon level 0 0 Further Achon Reqwed 

Approved By yMf4  

Page 32 of 37 56; 



8 

/ 
e 

I 
I 

e 

2 3 7 4  - .d d6’E El- 0 Other S/N 
- -  

Cal Due Date q, Efficiency (dd) b 4 2  I W -  -_ - 

MDA (dpm/100cm2) 3& 

POSITION: 
0 Further Achon Necessary Investqpbve measurement results < acbon level 

I 
I _ _  0 Further Achon Requlred 



779 Cluster Final Survey 

hvestigation of SIMS Flagged Values 

SlMS Survey Sub-Umt 72703 O o r  Date of SCM Survey ---I F F  
Pnmary Rccount (d 100cm2) 

f. 5,w 

Inveshgative Survey Results 1 
cpm LocalArea dpm/lOOcmz 

Bkg (cp m) 
11 I 47 

I 19 
(f I /4 
4 I 37  

c 

/ I  I 47 
c I a3 
Y I /$. 

S I 33 
(3 I -56 
I 1  I 47 
CD I Y-a 

SURVEYTYPE * i d G p b  o  eta a ~ t h e r  - EIectra 0 Other- S/N 2374- - 
- -- 

Gal Due Date 6 15.99 Efficiency (cld) O , a / e -  - - 

MDA (dpm/100cm2) 3 

Investlgabve measurement results < achon level 
0 Further Actron Requrred 

Approved By Date f d y ? ?  



779 Cluster Final Survey 

Investigation of SIMS Flagged Values 

SMS Survey Sub-Utut 727  o wc)g Date of SCM Survey 4 5 / 9 4  

- 
- -- 

BfNE El- 0 Other. S M  d37+ 
- 

Gal Due Date- I ~ , 9 ~ E f f i c i e n c y  (dd) 0 ,  a /rC3 - - 

MDA (dpm/lOOcm*) %b 

OSITION: 
0 Further Achon Necessary Ihvestqptwe measurement results < acbon level 

0 Further Achon Requued 

Approved By > Date $f w ? 4  



I 

1 

I 

a 

779 Cluster Final Survey 

Lnvestxgation of SIMS Flagged Values 

SIMS Survey Sub-Unit 7290 300% Date of SCM S w e y  4 5197 

Investigative Survey Results 

Survey Techclan Survey Date Y - ci 9 9  

SURVEYTYPE A p h a  0 Beta OOther 

-- - 
Gal Due Date L. t 5  99 Efficiency (dd) fi,;lr4+- - 

MDA (dpm/100crn2) 3 6  

OSITION: F NO Further Achon Necessary Investrgafive measurement results < acbon level 
0 Further Acbon Requlred 



DATE: Aprlr 14,1099 

TO: APO 
Jaff Barrow, x84til 

FROM: R. A. Handeman, Rad Labe, Bldg. 1369, X5637 

SUBJECT; Fbshlnq Sampfea 88A6828-001 and 08A8628-002 

These samples were brought ta the 589 Laboratories for 1dentlRoation of an afpha- 
emitting radion~cnda deposited on ths surfaw, Two 2'4W were delbered to the 
Laboratory end plaoed Into atpha 8pcatrometers, They were oounted tor 60 hours 
and the speotra exmlnod for the datocted afphe ndiadon. There was a promlnent 
dph8 peak et 6.30 MeV, aonslstent w b  O'OPo. Thls te rko consistent wlth other 
matstlals taken *om the 890 Wen two years ago. ComperI8ons to the specwe 
obtained from those sarnpIes showed that they were identical. ThIs ectlvtty le a 
reault of the decay of naturally aacuning radionuclides. The rnaterlel Is volatiflted 

lroPb. No wldenoe to -part radlonuolldes due to R M S  eotiviies was observed. 
I when the decay ohaln posses through Rn, then deposited when It pasaer through 
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ATTACHMENT G 

779 Cluster Final Survey Breakdown Structure 



Rocky Mountain Remediatron Services 

779 Closure Project 

779 Cluster Final Survey Breakdown Structure 

Rocky Mountain Remediation Services, L.L.C. 

Revision 0 

JANUARY, 99 
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779 CLUSTER FINAL SURVEY BREAKDOWN STRUCTURE 

REVISION 0 

JANUARY, 99 

This Survey Breakdown Structure was prepared by 
. 

Michael m e ,  Final Suwey Radiological Engineer (GTS DURATEK) I Date 

This Survey Breakdown Structure has been reviewed and approved by 

,/z& 
Date 

1/8/99 
Bates Estabrooks, Field Radiological Engineering Manager (RMRS) bate 
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ATTACHMENT H 

Survey Unit 7290 1 Survey Package 



l e 

Survey Area: A I Survey Unit: 72901 1 Building 729 

Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

Date 

SURVEY PACKAGE COVER SHEET 

Justification for Survey Unit Classification 
Classification Class 1 0 Class 2 El Class 3 0 
The 8729 plenum room, stairwell, and bridge floors, walls and ceiling have a potential for radioactive 
contamination since contaminated plenum exist within the area Radiological characterization data was 
obtained on the floor, walls, and fixed equipment from 12/29/98-5/27\98 Results of the characterizatm data 
showed all removable surface contamination levels < 20 dpd100cm , all total surface contamination levels 
c 100dpm/100cm2, and media sample levels (converted to surface contamination levels) from 0 2 to 6 1 
dpmll OOcm' Refer to the history files for further details of characterization survey results 

Since the plenum floors, walls and ceiling have a potenhal for radioactive contamination, and since 
radiological charactenzation data taken on 6729 intenor surfaces did not indicate any measurements greater 
than the DCGLm this survey unit is being classified as a Class 2 

Special Support Requirements 

Special Safety Precautions 

Isolation Controls 

Scaffolding or man-lifts will be required to access upper walls and ceiling 

Fall protection is required for work above 6 ft 

Level 1 Level 2 Ixl Note Isolation controls an, not requlred prior to surface media sampling 

No use, storage or movement of radioactive matenal, with the exception of instrument check sources, is 
permitted in this survey unit 
Isolation Control signs shall be posted on entrances of the survey unit Isolation Control signs shall state that 
" Approval from the radiological Manager or his designee IS required prior to storage or transfer of radioactive 
matenal within this area" 

Grid Requirements 
Gndding and labeling is to be performed as indicated on the attached survey unit map@) If gridding and 
labeling cannot be performed per the survey unit map(s), contact radiological engineering for assistance 
Total, removable, and solid media sample numbers will be annotated on the labels at each survey location 
(e g , each gnd intersection) 

Survey Package Implementation 
This survey package is ready for implementation 

I 
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Survey Area: A I Survey Unit: 72901 I Building 729 
Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

I I 

Amplified Survey Package Design Information 

When grid locations fall on areas that are not suited for paint/surface media measurements, the following 
guidance will be used 

An adjacent suitable location within one meter of the initial location will be used for the paintlsurface 
media sample, and totaVremovable measurements 

For paintlsurface media sample locations that cannot be relocated in accordance with the above 
guidance, (I e the entire ceiling is unpainted), a smear will be obtained, and a 2"* random start location 
will be used to obtain the minimum required MARSSIM sample measurements 

0 

l-meter by l-meter grid lines are used on the survey maps for ease of locating sample measurements A 7- 
meter by -/-meter gnd pattern is used for actual measurement density 

s meet acceptance criteria Survey package IS 
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RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTER 

SurveyArea A Survey Unit 72901 Classification 2 
Building 729 Survey Unit Description Bldg 729 Plenum Area 

TotalArea 837sq m Grid Size 7m x 7m 

ISURVEV UNIT 72901-MAP I OF 2) 

Penthouse Floor Area- - 

- -  

- - _  - 

- 
- -  

- _  _ _  

Stairway-First Landing 
to-Plenum Area First Landing-Penthouse 

to Plenum Area _ _  

0 METERS 10 

Gb 

N e  
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RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTER 

SurveyArea A Survey Unit 72901 Classification 2 
Building 729 Survey Unit Description Bldg 729 Plenum Area 

I TotalArea 837sq m Grid Size 7m x 7m I 
[SURVEY UNIT 72901-MAP 2 OF 21 
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Survey Area: A I Survey Unit: 72901 I Building 729 
Survey Unit Description I Bldg 729 plenum room, stairwell, and bridge 

Removable Alpha 
(Pre & Post Media) 

26-11 6 

SAMPLING AND SURVEY INSTRUCTIONS 

Total Alpha Media Samples Alpha Scan 
(Pre & Post Media) 

16* 16 1 OO%’*’ 

Removable Contamination and Surface Media Sampling Instructions 

The following steps may be performed out of sequence in order to obtain multiple samples 

1 

2 
3 

4 

5 

6 
7 

8 

9 
10 

11 

12 

13 

14 
15 
16 

17 

18 

RCT - If not already completed, gnd and label the survey unit surfaces per the Survey Package Cover Sheet Grid 
Requirements Section and the attached survey map(s) 
RCT - If not already completed, mark an approximate 5“ by 8” sample area adjacent to each gnd intersection 
RCT - If not already completed, transpose sample numbers from attached survey maps onto the labels at each 
corresponding gnd intersedon on the survey unit surfaces 
RCT - Obtain pre-medla sampling 100cm2 removable alpha smears at each labeled measurement locabon (within the 
marked 5” by 8” sample area) per 3-PRO-165RSP 07 02, Contamination Monitonng Requirements 
RCT - Obtain pre-media sampling 100cmz total alpha direct measurements at each labeled measurement location 
(within the marked sample area) per 3-PRO-165RSP 07 02, Contaminabon Monftonng Requirements 
Media Sampler - Affix a plasbc bag, or equivalent. beneath the marked sample area 
Media Sampler - Using an appropriate sampling tool, remove the surface matenal to a depth suffiaent to expose the 
base matenal over the entire sample area Label the sample container and sample location Hllth the necessary 
infomation Record the required information on the chain of custody form (COC) and the attached Surface Media 
Sampling form 
Media Sampler - After each sample, wipe-down the sampling tool to remove loose sample media and prevent possible 
sample cross-contamination 
Media Sampler - Repeat the above steps at each designated sample locabon 
Media Sampler - After all survey unit surface media samples have been obtained, forward, the COC forms and the 
surface media samples to Final Survey Raditlogical Engineenng for processing 
RCT - Obtain a post-media sampling 100cm removable alpha smear at each labeled measurement locabon (within 
the marked sample area) per 3-PRO-165RSP 07 02, Contamination Monitonng Requirements 
RCT - Obtain a post-media sampling 1OOcm’ total alpha direct measurement at each labeled measurement location 
(within the marked sample area) per 3-PRO-765RSP 07 02, Contamrnabon Monitonng Requirements 
RCT - Analyze alpha smears using a two-minute count on a Final Survey Radiological Engineer approved instrument 
Attach the alpha smear results to the survey package 
RCT - Record total alpha direct measurements on the attached Surface Media Data form 
RCT - Complete the attached Instrument Data Sheet for all instrumentation used for this final survey 
RCT - Complete the attached Survey Signature Sheet and forward the survey package to the RCT Foreman for 
review 
RCT - In the event any apha removable measurement exceeds 20 dpm/l 00cm2 or any total activity measurement 
exceeds 100 dpm/lOOcm , notlfy the Final Survey Radiological Engineer 
RCT Foreman - Review the final survey package for completeness, complete the attached Survey Signature Sheet 
and forward the survey package to Final Survey Radiological Engineenng for final dispositlon 

** Smears shall be taken on the unfinished concrete ceiling (survey measurements 17 through 26), however 

***loo% of floors and lower walls If no contamination > than 75% of the DCGL is detected, the upper walls and ceiling 

These Pre 8 post total activity samples are obtained to validate media sampling and are not intended to satisfy 
MARSSIM requirements Addibonal surveys will be performed for the MARSSIM total activity requirements 

since no paint exists, no surface medta samples will be taken at these sample points 

scans may be reduced in accordance with the CRSP 
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Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge l 

a 

4 

Surface Contamination Monitor (SCM) Survey Instructions 
1 
2 
3 
4 
5 
6 
7 

Operate the SCM in accordance with wntten procedures 
Perform total contamination scan surveys on 100% of the accessible floor and lower walls 
Perform total contamination scan surveys on 10% of the accessible upper walls and ceiling 
Delineated on the survey map@) where areas cannot be scanned as required 
In the event any alpha scan measurement exceeds 100 dpm/100cm2, notify the Final Survey Radiological Engineer 
Complete the attached Instrument Data Sheet for all instrumentation used 
Complete the attached Survey Signature Sheet and forward the survey package to the Final Survey Radiological 
Engineer for review 

Total Activity Measurement Survey Instructions 

Date 

1 
2 

3 

4 
5 
6 

Acquire a N E Electra with an MOA of c 5(rdpm/I00 cm2 
Obtain total activity and QC measurements (1 minute PATS) at the designated survey locations Record the gross 
cpm for each locabon 
Obtain a minimum of 26 local area backgrounds at the designated locations Record the gross cpm for the local area 
backgrounds 
In the event any alpha measurement exceeds 100 dpml100cm2 notify the Final Survey Radiological Engineer 
Complete the attached Instrument Data Sheet for all instrumentation used 
Complete the attached Survey Signature Sheet and forward the survey package to the Final Survey Radiological 
Engineer for review 
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Survey Area: A 1 Survey Unit: 72901 1 Building 729 
Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

Manufacturer 

Model 

Senat# 

Cat Due Date 

Alpha Bkgd 

Alpha Eff 

Calculated MDA 
(Max = 10 dpm/lOO an’) 

INSTRUMENT DATA SHEET 

Eberline 

S A C 4  

1407 

09-25-99 h,/, 
0 0 cpm 

33 3% 
\ 41 ‘. 

\\ 

Removable Contamination Survey Instrument Data 

Manufacturer N E  Tech N E  Tech N E  Tech 
Model Electra Electra Electra 
Serial # 1826 2380 2380 
Cal Due Date 07-1 3-99 06-04-99 06-04-99 

NE  Tech N E  Tech 
Electra Electra 
2377 2181 

08-1 5-99 07-1 5-99 

Total Contamination Survey Instrument Data 

Date 03-01 -99 03-02-99 
Alpha Bkgd 0 0 cpm 0 0 cpm 
Alpha Efficiency 21 51% 20 7% 

03-03-99 03-04-99 03-1 5-99 
0 0 cpm 0 0 cpm 1 cpm 
20 7% 19 87% 22 1% 

Calculated MDA 13 dpm 13 dpm 13 dpm 14 dpm 34 dpm 

Manufacturer 
Model 

Serial ## Detector 

Cal Due Date 

Alpha Bkgd 1 min Full 
Detector 
Alpha Efficiency 

Date 

~~ 

Page 8 of 50 

SCM SCM 

SCM-I SCM-2 
SRA-003, 010, 011 SRA-C-001 , 004 

Feb 2000 Feb 2000 
03-1 5-99 03-1 5-99 
42 cprn 37 cpm 

28% 37% 



Survey Area: A I Survey Unit: 72901 I Building 729 

Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

Manufacturer 
Model 
Senal # Detector 

Cal Due Date 
Date 
Alpha Bkgd 1 min Full 
Detector 
Alpha Efficiency 

I 1 

SCM SCM 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Manufacturer 
Model 
Senal # 

Cal Due Date 
Alpha Bkgd 
Alpha Eff 

Calculated MDA 
(Max = 10 dpmll00 ar?) 

Calculated MDA = CF x [2 71 + 13 29 x SQRT(bkgd x ct (1 + tab)))] 

Total Contamination Survey Instrument Data 

Surface Contamination Monitor Survey Instrument Data 

-~ ~ 
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Survey Area: A 1 Survey Unit: 72901 I Building 729 
Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

Manufacturer SCM 
Model 

Senal # Detector 

INSTRUMENT DATA SHEET 

SCM 

Removable Contamination Survey Instrument Data 

Total Contamination Survey Instrument Data 

Surface Contamination Monitor Survey Instrument Data 

Cal Due Date 

Date 
Alpha Bkgd 1 min Full 
Detector 
Alpha Efficiency 

Page 10 of 50 



(1 

Survey Area: A 
Survey Unit (s): 72901,72902,72903 

I Building 729 
i 

Step 1 

Step 2 

Step 3 

Step 4 

q/24 IC5 .y 

Date 

Determine the relative shift (A6) in accordance with MARSSIM, Section 5 5 2 3 as follows 

A/6 = (DCGL TSA - LBGR TSA)/ SD TSA 

A/6transuran,a = 2 0 = (1 00 dpmll00cm' - 34 dpmll 00cm2)/33 dpm/l OOcm' 

Where 
AI6 is the relative shift or the resolution of measurements in units of measurement 

uncertainty (MARSSIM recommends a value between 1 and 3) 

is the total surface activity derived concentration guideline value (DOE Order 5400 5 total 
surface activity limit equals 100 dpmll 00cm' for transuranics, per the 6779 Cluster 
Radiological Closeout Survey Plan) 

is the lower bound of the gray region - the lower bound of the range of values of the 
parameter of interest in a survey unit where the consequences of making a decision error IS 
relatively minor The LBGR TSA was adjusted to obtain a relative shift between 1 and 3 (I e 34 
dpm/l 00cm' for transuranics) 

DCGL TSA 

LBGR TSA 

SD TSA is the estimated standard deviation of the total surface activity measurements (MARSSIM 
recommends assuming a 30% coefficient of vanation if scoping or characterization data is not 
available) 

Determine the Sign P value by looking up the relative shift (A/&) in Table 5 4 of MARSSIM (the Sign P value is 
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the 
survey unit median is actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relative 
shift of 2 0 

Determine the number of total surface activity measurements for the applicable survey unit using the following 
MARSSIM, Sectron 5 5 2 3 formula that is based on Plutonium Contaminants not being present in the 
background 

N = (I  645 + 1 645)2 /4(Sign P - 0 5)' 

N = (1 645 + 1 645) 2/ 4(0 977250-0 5)2 = I I 88 

Where 
I 645 

Sign P equals 0 977250 

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5 5 2 3 
N = 1 I 88 I 2 = 14 25 

is the alpha and beta decision error value (95% confidence) per the 8779 Cluster Radiological 
Closeout Survey Plan 

Conclusion A minimum of 15 Total Surface Activity measurements will b 

Ddte 



e 
Survey Area: A 
Survey Unit (s): 72901,72902,72903 

I Building 729 
I 
I 

Media Surface Activity Measurement Calculation Worksheet 

Step 1 

Step 2 

Step 3 

Step 4 

Determine the relative shift (A6) in accordance with MARSSIM Section 5 5 2 3 as follows 

Note Since a reference area background subtract will not be used for uranium measurements and since the 
equation in Section 5 5 2 3 results in a larger number of samples than the equation in Section 5 5 2 1 for a 
relative shift of 2 0, it is acceptable to use the equation in Section 5 5 2 3 for uranium 

A6 = (DCGL m a  - LBGR mdm)/ SD- 

A L  = 

W-- b 

2 0 = (100 dpm/100an2 - 95 7 dpm/lOOd)/2 15 dpm/lOOmZ 
Ab*.c*o8tr = 2 0 = (5000 dpm/100cm2-4819 9 dpm/100m2)190 04 dpm/100cm2 

Where 
A6 

-c 3tS+ 

is the relattve shift or the resolution of measurements in units of measurement 
uncertainty (MARSSIM recommends a value between 1 and 3) 

DCGL m d  is the total surface activtty denved concentration guideline value (DOE Order 5400 5 total 
surface contaminatton limd equals 100 dpm/100cm2 for transuranics and 5000 dpm/lOOcmZ for 
uranium, per the 8779 Cluster Radiological Closeout Survey Plan) 

is the lower bound of the gray region - the lower bound of the range of values of the 
parameter of interest in a survey unit where the consequences of making a deasion error is 
relattvely minor The LBGR m.d* was adjusted to obtain a relative shift between 1 and 3 (I e 
95 7 dpm/100an2 for transuranics and 481 9 9 dpm/l OOcm2 for uranium) 

LBGR 

SD m d  is the esttmated standard deviation of the media surface acttvity measurements (MARSSIM 
recommends assuming a 30% coefficrent of vanation If scoping or charadenzation data is not 
available) Six paint samples (3 intenor and 3 extenor) were taken dunng the charadenzation 
phase of 8729 The SIX samples resulted in a standard deviation of 2 15 for transuranics and 
90 04 for uranium 

Determine the Sign P value by looking up the relative shift (66) in Table 5 4 of MARSSIM (the Sign P value is 
the esttmated probability that a random measurement from the survey unit will be less than the DCGL when the 
survey unA median is actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relattve 
shift of 2 0 

Determine the number of media surface activity measurements for the applicable survey unit using the following 
MARSSIM, Section 5 5 2 3 formula that is based on Plutonium contaminants not being present in the 
badground 

N = (1 645 + 1 645)2/4(Sign P - 0 5)' 

N = (1 645 + 1 645)2/4(0 977250-0 5)2 = 11 88 

Where 
1645 

sign P equals 0 977250 

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5 5 2 3 

N=1188'12=1425 

is the alpha and beta deasion error value (95% confidence) per the 8779 Cluster Radiological 
Closeout Survey Plan 

Conclusion: A minimum of 15 media surface easurements will be obtained in each of the 
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Survey Unit (s): 72901,72902,72903 

Removable Surface Activity Measurement Calculation Worksheet 

Step 1 

Step 2 

Step 3 

Step 4 

Determine the relative shift (a) in accordance with MARSSIM, Section 5 5 2 3, as follows 

A/6 = (DCGL nmoysw - LBGR --)I SO 

dij = 1 67 = (20 dpml100an2 - 10 dpmll 0Omz)/6 dpmll OOCII'I~ 

Where 
Ah is the relattve shift or the resolution of measurements in units of measurement 

uncertainty (MARSSIM recommends a value between land 3) 

is the removable surface activity denved concentration guideline value (DOE Order 5400 5 
removable surface contamination limit equals 20 dpmll OOcm' for transuranics) 

is the lower bound of the gray region - the lower bound of the range of values of the parameter 
of interest in a survey unit where the consequences of making a deusion error is relattvely 
minor In order to obtain a relative shtft between 1 and 3, and since the surface actlvtty 
counting instrumentation has a minimum MOA of 50% of DCGL, the chosen LBGR IS 50% of 
the DCGL (I e , 10 dpmllOOcm' for transuranics) 

DCGL r a m o v ~  

LBGR rmovw 

SDnmovs~s is the estimated standard deviation of the removable surface activity measurements 
(MARSSIM recommends assuming a 30% coeffiuent of vanatidn if scoping or charadentabon 
data is not available) Since the 8729 scoping or charactenzatton data did not contain adual 
values less than the MOA of the counting instrument a value of 6 dpm/100m2 was used (6 
dpm/100an2 equals a 30% coeffiuent of vanation of the OCGL -~mb*) 

Determine the Sign P value by loolung up the relative shift (A/6) in Table 5 4 of MARSSIM (the Sign P value is 
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the 
survey unit median is actually at the LBGR) The Sign P value from Table 5 4, rounded conservatively, equals 
0 945201 for a relattve shlft of 1 67 

Determine the number of removable surface activity measurements for the applicable survey unit using the 
following MARSSIM, Sedon 5 5 2 3 formula (based on Plutonium contaminants not being present in the 
background) 

N = (1 645 + 1 wq2 I 4(~1gn P - o 5i2 

N = (1 645 + 1 64!3)*/ 4(0 945201-0 5)2 = 13 65 

Where 
1645 is the alpha and beta deusion error value (95% confidence) per the 8779 Cluster Radiological 

Closeout Survey Plan - - 
Sign P equals 0 945201 

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5 5 2 3 

N =  1365'1 2= 1638 

Conclusion A minimum of 17 removable surface actrvity measurements w~l l  be obtained in each of the above 
survey unit@) 
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Survey Area: A I Survey Unit: 72901 1 Building 729 
Survey Unit Description 
Bldg 729 plenum room, stairwell, and bndge 

SURVEY SIGNATURE SHEET 

3-1-97 
Date 

Removable Contamination and Surface Media Survey Performed By 

3-2-9ci 
Date 

3-3 - 'I9 
Date 

Surface Contamination Monitor Survey Performed By 

3-q-49 
Date 

3 -  15-- ?7 
Date 

\ 1 Engineer's Pnnted Name Employee # Engineer's Signature Dat+\ 
I I I 

fa. 97 
Date 

Survey Reviewed 

Engineer's l?lnte$ Name 

Engineer's Pnnted Name 

Employee W Engineer's Sgnature Date 

\ Employee# Engineeh Sgnature Date 
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Engineer's Pnnted Name 

Engineer's Pnnted Name 

Employee # Engineer's Sgnature Date 
1 

Employee # Engineer's Signature .\ Date 
1 

Date 



Survey Area: A I Survey Unit: 72901 I Building 729 

Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

Total Surface Contamination Measurements Performed By 

Date 

Survey Reviewedm 
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< 

~ Survey Area: A 

Survey Unit Description 
I Survey Unit: 72901 I Building 729 

Bldg 729 plenum room, stairwell, and bridge 
I I 

RCT Pnnted Name 

RCT Pnnted Name 

SURVEY SIGNATURE SHEET 

Employee # RCT Slpnature 1 Date 

Employee # RCT SQnature Date 

Removable Contamination and Surface Media Survey Performed By 

Survey Reviewed B 
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e ' Survey Area: A I Survey Unit: 72901 I Building 729 

Survey Unit Description 
Bldg 729 plenum room, stairwell, and bridge 

SURFACE MEDIA DATA FORM 

Date 

Sample Number 
Measurement 

1 
Samplin4 Performed By 
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GRIDDING METHODOLOGY/CALCULATlON DATA SHEET 

Survey Unit: 7 2401 

Grid Spactnn Equations 

For Triangular Grids 

L = SQRT (N0.866*n) 

Where A = total surface area of survey unrt n? 
n = number of measurements as calculated using the one sample statistical test 
0 866 = constant provided by MARSSIM for tnangular gndding 
L = calculated distance behveen gnd points, m 

For Rectangular Grids 

L = SQRT (Nn) 

Where A = total surface area of survey und, m2 
n = number of measurements as calculated using the one sample statistical test 
L = calculated distance b e h e n  gnd points, m 

Grid Calculations 

Grid Type Selection Triangular Rectangular 

Total Area in Survey Unit 8 3 7 m2 

Actual Grid Size (rounded down to nearest whole number) 7 0 m 

Calculations Reviewed By 

Date 
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SURVEY UNIT 72901-01 
RANDOM START DATA SHEET 

C-N/A = UNPAINTED CEILING 
X-N/A = > NUMBER OF SAMPLES 

REQUIRED 

, \WVlEWED BY SIGNATURE 

2/25/99 
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COVER PAGE (Continued) 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

1000 Monticello Court 
Montgomery, Alabama 36 1 1 7 

Laboratory Code SCA Subcontract Number KH700325EP6 

IUN 99A5050 
LIC RC01B004 

Laboratory Report Identification Code 1480, 1481, 1482, 1483, 1488, 1489, 1500 

Site Sample Numbers Laboratory Sample Number 
Uranlum P 1 ut om urn Amencium 

.99A5050-044 001 Bldg 729 KH 199- 1489-0 1 KHl99-1489-0 1 KH199- 1489-0 1 
99A5050-045 001 Bldg 729 KHl99-1489-02 KHl99-1489-02 KH199- 1489-02 
99A5050-046 001  Bldg 729 KH199-1489-03 KH199-1489-03 KH199-1489-03 
Laboratory Control Sample (LC) SCAQC- 1483-LC 1 SCAQC-1483-LC1 SCAQC-1483-LC 1 
Duplicate (LD) SCAQC- 1483-LD 1 SCAQC- 1483-LD 1 SCAQC- 1483-LD 1 B 

Preparation Blank (PB) I SCAQC-1488-PB I SCAQC-1488-PB I SCAQC-1488-PB 

I Preparation  lank (PB) I SCAQC-1483-PB I SCAQC-1483-PB 1 SCAQC-1483-PB 
, 

Comments There were no problems encountered dunng sample receivmg 

'I certify that this sample data package is in compliance with SOW re uirements, both technically and for completeness, 

computer-readable EDD, as applicable, submitted on diskette or by modem, has been authonzed by the laboratory 
Manager or the Manager's designee, as venfied by the following signature " 

other than the conditions detailed above Release of the data containe 9 in this hard-copy sample data package and the 

JCR StXson Laboratow Manager 3/26/99 
N&S Title Date 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill 

Site Sample ID 034 001 

Other Sample ID BLDG 729 

Chainof-Custody Number 99A5050#002 Matrix Waste 

Collecbon Date 3/2/99 Date Recenred 311 1/99 
BatchNumber 1488 Laboratory Code 

Laboratory Actnrty 2 u Counting Error TotalEmr MDA I 
Method Number Radionuclide Sample ID J f a L  (PClkl) AmL (PCV 
A M 3  U-233/234 KHl99-148841 0 856 0 248 0 301 00;' I 
ACWO3 U-235 KHl99-148841 0 036 0 051 0 052 0 049 
ACWOJ U-238 KH 1 99- 1 488-01 0 829 0 242 0 293 0039 , 
ACW03 AM-241 KH199-148841 0 116 0 141 0 143 0186 I 
ACW03 PU-239/240 KHl99-148841 0 034 0 058 0 059 0091 1 

Quality Control Samples 
Radionudlde Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation 6lank (PB) 

SCAQG1488-LDl SCAQC-1488-PB U SCAQC-1488-LC1 
Pu SCAQCl4884Cl 
Am SCAQCl48SLCl 

SCAQGl488-LDl SCAQC-1488-PB 
SCAQC-1488-LDl SCAQC-1488-PB 

lo00 ManiuaUo Car('Mon(ganuy Nabma '36117 ' 3 3 4  2722234 FAX 334 213 0407 
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Sanfotd Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matnx 

Stte Sample ID 035 001 

Other Sample ID BLOG 729 Collection Date 312/99 Date Recenred 31 1\99 
Batch Number 1488 Laboratory Code 

Laboratory Actlv~ty 2 u Counting Error Total Error MDA 
Method Number Radionuclide Sample ID (DCdQ) (Dcda) (PCJa) (DCda) 
ACWO3 U-233/234 KH199-148842 0 624 0 192 0 229 0 061 
ACWOJ U-235 KHl99-148842 0 047 0 054 0 056 0 042 
ACWOJ U-238 KH199-1488-02 101 0 253 0 324 0 061 
ACWO3 PU-239I240 KH199-148842 384 0 787 I 1 0  0 036 
ACWO3 AM-241 KHI 991488428 0 447 0 240 0 256 0 123 

Quality Control Sampks 
Radionudlde Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation Blank (Pel 

U SCAQC-1488-LC1 SCAQC1488-LDl SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQC-1488-LD1 SCAQC-1488-PB 
Am SCAQC-1488-LCl SCAQC1488-LDI SCAQC-1488-PB 

063 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentrfication Number 99A5050 

Project Name Kaiser-Hili Chain-of-Custody Number 99A5050#002 

Site Sample ID 036 001 

Matnx Waste 

1 Other Sample ID BLDG 729 Collection Date 312/99 Date Recewed 311 1199 
Batch Number 1488 LaboratoryCode 

Laboratory Adlvlty 2 a Countmg Enor TotalEmr MDA 
Method Number Radionuclide Sample ID (pCI/q) (DCJa) (pCI/a) (PCIIQ) 
ACWO3 U-233l234 KH199-1488-03 0 588 0 210 0 240 0044 
ACW03 U-235 KH199-1488-03 0 012 0044 0044 0 097 
A M 3  U-238 KHl99-1488-03 0 618 0 215 0 248 0 044 
ACW03 PU-239l240 KH199-1488-03 0 000 OOOO 0 000 0 039 
ACWO3 AM-241 KH 1 99-1 48843 -0002 0 067 0 067 0 148 

Quality Control Samples 
Radionudide Laboratow Control Sample (LC) Laboratow Duplicate AnalVsis (LO) Preparation Blank (PB) 

U SCAQCl488-LCl SCAQC-1488-LDl SCAQC1488PB 
Pu SCAQC-1488-LCl SCAQC-148-1 SCAQC-1488-PB 
Am SCAQC-1488-LC1 SCAQC-1488-LDl SCAQC-1488-PB 

1WOMontmlbCOul Mantgotneq AL.buna 36117'3342722234'FAX3342130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

r 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratory Duplicate Analvsis (LD) Preparation Blank (Pel 

U SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQGl488-LD1 SCAQC-1488-PB 
Am SCAQCl48sLCl SCAQC-1488-LD1 SCAQC-1488-PB 

Radioanalytical Results 

Report Identitication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matnx Waste 
Site Sample ID 037 001 

Other Sample ID BLDG 729 Collection Date 312/99 Date Recenred 311 1/99 
BatchNumber 1488 Laboratory Code 

Laboratory Actwity 2 u Counting Error Total Error MDA 

A M 3  U-233l234 KH 1 99-1 4 8 W  0 147 0 090 0 095 0 036 
ACW03 U-235 KH 1 99-1 4 8 W  0 016 0 033 0 033 0 045 
A M 3  U-238 KH199-148844 0 080 0 066 0 068 0 036 
ACWO3 PU-2391240 KHl99-148844 0 003 0 036 0 036 0 088 
ACWO3 AM-241 KHl99-148WD 0 090 0 194 0 195 0 234 

Method Number Radionuclide Sample ID (PCIh) (DClh) (PCllQ) (DCIh) 

065 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Samples 
Radionudide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (PB) 

U SCAQC-1488-LCl SCAQC-1488-LDl SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQC-1488-LD1 SCAQC-1488-PB 
Am SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB 

Report ldentfication Number 99A5050 

Project Name Kaiser-Hill ChainofCustody Number 99A505W2 Matnx Waste 
Site Sample ID 038 001 

Other Sample ID BLDG 729 Collection Date 3/2/99 Date Reawed 311 1/99 
BstchNumber 1488 Laboratory Code a 

Laboratory Adnrlty 2 a Counting Error TotalEmr MOA 
Method Number Radionuclide Sample ID (PCJQ) (PCJQ) (PClh2) (cJCJQ) 
ACW03 U-233/234 KH 1 99-1 48845 0 625 0 210 0 244 0 073 
ACWO3 U-235 KH199-148845 0 019 0 037 0 038 0 050 
ACW03 U-238 KH 1 99-1 488-05 0 973 0 269 0 332 0 041 
ACW03 PU-2391240 KHl99-148845 -0 016 0 019 0 019 0 082 
ACWO3 AM-24 1 KH199-148845 0 027 0 062 0 063 0 105 

1000 Montccello Cart Mmtgomay Alsbms '36117 ' 3 3 4  272 2234 FAX334 2130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Proled Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matrix 

Site Sample ID 039 001 

Other Sample ID BLDG 729 Collection Date 3/3/99 Date Recenred 3/11/99 
BatchNumber 1488 Laboratory Code 

Laboratory AdwQ 2 CY Counting Error Total Error MDA 

ACWOJ U-233l234 KHl99-148846 0 894 0 264 0 319 0 076 
ACWO3 U-235 KHl99-1488-06 0 078 0 079 0 082 0 053 
ACWO3 U-238 KHl99-1488-06 0 912 0 266 0 322 0 043 
ACWOJ PU-2391240 KHl99-1488-06 0009 0 032 0 033 0 072 
ACWO3 AM-241 KH1941488-066 0 000 0 000 0 000 0 065 

Method Number Radionudlde Sample ID 0 (DCI/q) A!wL (PCI/Q) 

Quality Control Samples 
Radionudtde Laboratory Control Sample (LC) Laboratow DuDltcate Analvsis (LD) PreDaration Blank (PB) 

U SCAQC-1488-LCl SCAQC1488-LDl SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQCl488-LD1 SCAQC-1488-PB 

Am SCAQC-1488-LCl SCAQC1488-LDl SCAQC-1488-PB 

1000 Maollcallo Carl Mm(gomery Abb~na'36117 '334 272 2234 'FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentrfication Number 99A5050 

Projed Name Kaiser-Hill ChainofCustody Number 99A5050#002 Matnx Waste 

Site Sample ID 040 001 

Other Sample ID BLDG 729 Colledion Date 3/3/99 Date Recelved 3/11/99 
BatchNumber 1488 Laboratory Code 

Laboratory Adivity 2 a Counting Error Total Error MOA 

ACWO3 U-233/234 KH199-148847 o 781 0 238 0 285 0 073 
ACW03 U-235 KHl99-1488-07 0 075 0 075 0 079 0 051 
ACW03 U-238 KHl99-1488-07 0 739 0 229 0 273 0 041 
ACWO3 PU-239/240 KHl99-148847 0 041 0 048 0 049 0 037 
ACWOJ AM-241 KH199-1488076 0 134 0 160 0 162 0 121 

Method Number Radionudlde Sample ID (RCdQ) (DC~Q) (pCdd (PCdCl) 

Quality Control Samples 
Radionudtde Laboratow Control Sample (LC) Laboratow Duplicate Analwis (LD) Pmparatlon Blank (P8) 

U SCAQCl488-LCl SCAQCl4881Dl SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQC1488-LDl SCAQC-1488-PB 
Am SCAQC-148MCl SCAQC-1488-LDl SCAQC-1488-PB 

IO00 MmkalbCar( Man(ganry AMana '36117 '334 272 2234'Fm 334 2130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matrix Waste 

Ste Sample ID 041 001 

Other Sample ID BLDG 729 Collection Date 3/3/99 Date Received 311 1199 
Batch Number 1488 Laboratory Code 

Laboratory Activity 2 u Counting Error Total Error MOA 
Method Number Radionudide Sample ID (PCIIQ) (DCl/Q) (PCl/Q) (PCI/Q) 
ACwD3 U-233/234 KH 1 99-1 488-08 0 486 0 191 0 214 0 092 
A M 3  U-235 KH199-148808 0000 0 000 0 OW 0 054 
ACWO3 U-238 KHl99-148808 0 481 0 186 0 209 0 043 
ACWO3 PU-239/240 KH199-1488-08 0 036 0 052 0 053 0 049 
ACW03 AM-241 KH199-148648 0 022 0 043 0044 0 059 

Quality Control Samples 
Radionudtde Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LO) Preparation Blank CPBl 

U SCAQCl488-LCl SCAQC1488-LDl SCAQC1488-PB 
Pu SCAQC148&LCl SCAQCl4881Dl SCAQC-1488-PB 
Am SCAQC-1488-LCl SCAQCl488-LD1 SCAQC-1488-PB 

1OOOMont1~UoCoul Monlgamuy AL.buna'36117 3342722234FFAX334213W7 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Quality Control Samples 
.Radionuclide Laboratow Control Sample (LCI Laboratow Duplicate Anabis (LD) Preparation Blank (PB) 

U SCAQC1488-LCI SCAQC-1488-LD1 SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQC-1488-LDl SCAQC-1488-PB 
Am SCAQC-1488-LCl SCAQC-1488-LD1 SCAQC-1488PB 

Radioanalytical Results 

Report ldenttfkation Number 99A5050 

~~ ~ 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matnx Waste 
Ste Sample ID 042 001 

Other Sample ID BLDG 729 Collection Date 313/99 Date Received 311 1199 
Batch Number 1488 LaboratoryCode 

Laboratory Actwity 2 u Counting Enor Total Error MDA 
Method Number Radionudide Sample ID 0 (DCl/a) IpClla) (pCl/a) 
ACWOJ U-233/234 KH199-1488-09 0 217 0 115 0 123 0 039 
ACWO3 U-235 KHl99-1488O9 0 072 0 072 0 075 0 048 
ACWO3 U-238 KH 1 99- 1 48849 0 361 0 151 0 167 0 039 
ACWOJ PU-239/240 KHl99-148849 0 102 0 093 0 096 0 089 
ACWO3 AM-24 1 KHl99-148849 0 097 0 118 0 120 0 156 

IOOOMontralloCout'Montgomery Alsbuna 36117'3342722234'FAX3342130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#002 Matnx Waste 
Sde Sample ID 043 001 

Date Recerved 311 1/99 Other Sample ID BLDG 729 Collection Date 3/3/99 
Batch Number 1488 Laboratory Code 

Laboratory 
Method Number Radionudlde Sample ID 

ACWO3 U-235 KH199-1488-10 
ACWO3 U-2331234 KH199-1488-10 

ACW03 U-238 KH 1 991 488-1 0 
ACWO3 PU-2391240 KH1991488-10 
ACWO3 AM-241 KH199-1488-10 

Activrty 2 u Counting Error Total Error MDA 1 
A?!aL (pcllq) AQL (pCl/q) 

0 717 0 227 0 269 0041 I 
0 022 0 058 0 058 0108 1 
0 617 0 209 0 243 0073 i 
0 012 0 024 0 024 0033 i 
0 042 0 071 0 071 0 108 1 

Quality Control Samples 
Radlonudlde Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD) Pieoaration Blank (PB) 

U SCAQC-1488-LCl SCAQC-1488-LO1 SCAQC-1488-PB 
Pu SCAQC-1488-LCl SCAQC-1488-LD1 SCAQC-1488-PB 
Am SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB 

loo0 Montrelb C a r t  * Montgomery Alabama 36117 ‘334 272 2234 FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matnx Waste 
Site Sample ID 044 001 

Date Recelved 311 1/99 Other Sample ID BLDG 729 Collection Date 3/3/99 
BatchNumber 1489 LaboratoryCode SCA 

Laboratory Act~i ty 
Method Number Radionudide Sample ID (PCI/Q) 
A M 3  U-233/234 KH199-148941 0 212 
A M 3  U-235 KHl99-1489-01 0 000 
ACWOJ U-238 KHl99-1489-01 0 242 
ACWO3 PU-239/240 KH1991489-01 0 087 
ACWO3 AM-241 KHl99-148941 -0 008 

~~ 

2 u Counting Error Total Error MOA 
(PCI/Q) (pCJa) (PCllQ) 
0 120 0 128 0 075 
OOOO 0 000 0 052 
0 128 0 137 0 075 
0 079 0 081 0 075 
0 015 0 015 0 088 

Quality Control Samples 
Radionudide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (PB) 

U SCAQC-1483421 SCAQC-1483-LO1 SCAQCl483-PB 
Pu SCAQC-1483-LCl SCAQC-1483-LDl SCAQCl483-PB 
Am SCAQC-1483-LCl SCAQC-1483-LDl6 SCAQC1483-PB 

loo0 Mar(- Cart MonQomsry Abb*na'36117 '334 272 2234 'FAX 334 213O407 
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Sanford Cohen & Associates 
Southeastern Envt ron mental Laboratory 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 Matnx Waste 
Slte Sample ID 045 001 

Other Sample ID BLDG 729 Collection Date 3/3/99 Date Recelved 311 1/99 
BatchNumber 1489 LaboratoryCode SCA 

I 

I 
0077 I 

I 
ACWOJ U-233/234 KH199-148942 1 25 0 300 0 391 
A M 3  U-235 KHl99-148942 0 050 0 058 0 060 0 045 1 

A M 0 3  U-238 KH199-1489-02 112 0 279 0 357 0 065 
ACW03 PU-2391240 KH199-148942 0 002 0 033 0 033 0080 I 
ACWO3 AM-24 1 KHl99-1489-02 -0003 0 123 0 123 0 218 

I 
Laboratory Adlvlty 2 u Counting Error Total Error MDA 

Method Number Radionuclide Sample ID (DCJa) (Pcdq) (DCi/CI) (QCI/Q) 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LO1 Preoaration Blank (PB) 

U SCAQC-1483-LCl SCAQC-1483-LD1 SCAQC-1483-PB 
Pu SCAQC-1483-LCl SCAQC-1483-LDl SCAQC-1483-PB 
Am SCAQC-1483-LC1 SCAQC-1483-LD1 B SCAQC-1483-PB 

loo0 MontkaUo CarC 'M0nQom.r~ ALnbYna '361 17 '334 272 2234 FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Rad loanalytical Results 

Report Identification Number 99A5050 

I Project Name Kaiser-Hill Chainof-Custody Number 99A5050#002 MatM 

Sde Sample ID 046 001 i 
1 
I 

BatchNumber 1489 LaboratoryCode SCA I 
Other Sample ID BLDG 729 Collection Date 3/4/99 Date Recenred 311 1/99 

Laboratory Adlvlty 2 u Counting Error Total Enor MDA 
I 
I 

Method Number Radionuclide Sample ID (PCUQ) (PCVQ) (DCtla) (PCVQ) 
ACW03 U-2331234 KH199-148943 0 846 0 253 0 304 0 042 
ACWOJ U-235 KH199-148943 0 069 0 079 0 082 0093 I 
ACWO3 U-238 KH199-1489-03 0 764 0 238 0 283 0 042 
ACW03 PU-2391240 KHl99-1489-03 0 056 0 075 0 075 0 101 
A M 3  AM-241 KHl99-148943 0 018 0 036 0 036 0 048 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) PreoaratIon Blank (PB) 

U SCAQC-1483-LC1 SCAQC-1483-LDl SCAQC-1483-pB 
Pu SCAQC-1483-LCl SCAQC-1483-LD1 SCAQC-1483-PB 
Am SCAQC-1483-LC1 SCAQC-1483-LD1B SCAQC-1483-PB 

1000MonilcabCart Monlgmnefy A*bwnr'36117'3342722234 FAX3342130107 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentmcation Number 99A5050 

Pmjed Name Kauer-Hili Chanof-Custody Number 99A5050#002/003 Matm W B  

Stte Sample ID 047 001 

Other Sample ID BLDG 729 Colledron Date 3/18/99 Date Recsnrd 3/19/99 
BatchNumber 1500 LaboratoryCode 

Laboratory Adnr~ty 2 a CountrngError TotalEm MDA 
Method Number Radionudtde Sample ID (&la) WUa) (Pcila) (DCCJQ) 
ACW03 U-2331234 KH199-1500-03 0 443 0 179 OZOO 0044 
A M 3  U-235 KH199-15oo03 -0008 0 017 0 017 0 098 
ACW03 u-238 KH199-1500-03 0 294 0 143 0 155 0044 
A 0 3  PU-239/240 KH199-15oo03 0 142 0098 0 102 0 043 
A C W 3  AM-241 KHl99-1500-03 0 059 0085 0086 0 122 

Quality control svnpkr 
Radionudide Laboratow Control Sam& (LC) Laboratow Ou~llcae AnalYsnis (LO1 PnDarotkn Bknk (PSI 

U SCAQG14031Cl SCAQG1483U)l ScAQG1483PB 
Pu SCAQC1483-LCl SCAQG1483U)l ScAQG14839B 
Am SCAQG14831Cl scAaG148su)IB SCAaG14839B 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

I 
Quality Control Sunpkr 

Radlonudide Lpboratorv ConW Sampb (LC) hborstorv Dupkate Anrlvsk (LD) PrsDOrOtron Blank Pel 
U scAQc-1483-Lc1 scAQG1483101 SCAQGl483-PB 
Pu SCAQG14831Cl sCAac1483101 SCAQG1483PB 

Am ScAQG1483-LCl ScAQC1483u)lB SCAQGl403-PB 

Rad loa nalyt lca I Res u Its 

Report ldenthtlon Number 99A5050 

Project Name KalserHill Chatnof-Custody Number 99A505011#302/003 Matnx Waste 
SReSampleID 048001 

Date R e ~ a ~ e d  3/19/99 Other Sampb ID BLDG 729 Collectton Date 3/18/99 
BatchNumber 1500 LpboratoryCode 

Laboratory Adrvlty 2 1.7 Counbng Error TotalEmr MDA 
Method Number Radlonudlde SarnDb ID W J a )  ( a d o )  IDcJa) IDcJal 
ACWO3 u-2331234 KHl9915oo-01 0 162 0 100 0 105 0 068 
A N 3  U-235 KH19915ooo1 OOOO OOOO OOOO 0 047 
ACWO3 u-238 KH19915oo-01 0 148 0 095 0099 0 067 
A M 3  PU-239R40 KH199-15oo-01 0 253 0 154 0 162 0 110 
ACWO3 AM-241 KH199-15oo01 0 049 0068 0 069 0 092 

075 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentmcabon Number 99A5050 

Projed Name Kaiter-HilI Chainof-Custody Number 99A50501#102/003 Matmc !&is& 

Site Sampb ID 049 001 

Date Recenred 3/19/99 Other Sampb ID BLDG 729 Colbdlon Date 3/18/99 
BatchNwnbar 1500 LaboratoryCode a 

Laboratory Actrvlty 2 u CountingError TotalEmr MOA 
Method Number RadIonudlde Sam& ID (DCllQ) (Pclla) (DCUa) (Sua) 
A M 3  U-233234 KH1991500-02 0 164 0 093 0099 0 058 
A M 3  u-235 KH1991500-02 0 015 0 030 0 030 0 040 
ACWO3 u-238 Kn199150002 0 176 0096 0 102 0 058 
A M 3  PU-2391240 KH1991500-02 0 045 0 070 0 071 0 104 
A M 3  AM-241 KH19915ooo2 0 024 0048 0048 0 065 

Quality c m  sunpk. 
Radionudde Labontow Control Samb (LC) Laborotorv D u p r i e  Analvsb (LD) PmDomuOn Blank PB) 

U SCAQG1483-LCl scAQG1483-co1 scAQCl483-PB 
PU SCAQGl483-l.Cl sCAQG1483-u)1 SCAW-148398 
Am SCAQGl4831Cl ScAQG1483-U)18 SCAQG1483PB 

1- wmicw& CM' IWnganry Ammu %I17 - 3 3 4  272P14 'FAX 334 213 0407 
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ATTACHMENT I 

Survey Unit 72902 Survey Package 



Survey Area: A I Survey Unit: 72902 1 Building 729 

Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

SURVEY PACKAGE COVER SHEET 

Justification for Survey Unit Classification 
Ciassificatron Class 1 0 Class 2 0 Class 3 Ixl 
The emergency diesel generator room, control room, air lock, hallway, and restroom are not expected to 
contain any residual radioactive Contamination based on site operating history and previous radiological 
survey Charactemation surveys performed between 12/29/97 and 5/27/98 indicated no alpha activity 
greater than 20dpmllOO cm2 removable or 100 dpmll00 $m2 total, and media sample levels (converted to 
surface contaminahon levels) from 0 2 to 6 1 dpmll OOcm Therefore these areas are classified as Class 3 
Refer to the history files for specific details of charactenzation survey results 

Special Support Requirements 

Special Safety Precautions 

Scaffolding or man-lifts will be required to access upper walls 

Fall protectron is required for work above 6 ft 

Isolation Controls 
Level I 13 Level 2 Ixl ~ o t a  Isolation controls are not requid pri6r to surface media sampling 

No use, storage or movement of radioactive matenal, with the exception of instrument check sources, is 
permitted in this survey unit 

lsolatron Control may be established seperately for each room in this survey unit Isolation Control signs shall 
be posted on the entrances to each area within the survey unit pnor to the performance of final survey 
lsolatron Control signs shall state that "Approval from the radiological Manager or his designee is required 
pnor to the storage of radioacttve matenal within this area or the transfer of radioactive matenal through this 
area" 

Grid Requirements 
Gndding and labeling is to be performed as indicated on the attached survey unit map@) If gndding and 
labeling cannot be performed per the survey unit map@), contact radiological engineenng for assistance 
Total, removable, and solid media sample numbers will be annotated on the labels at each survey location 
(e g , each gnd intersection) 

Survey Package Implementation ,,, 



Survey Area: A I Survey Unit: 72902 I Building 729 

Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Amplified Survey Package Design Information 

When grid locations fall on areas that are not suited for paint/surface media measurements, the following 
guidance will be used 

0 An adjacent suitable location within one meter of the initial location will be used for the painffsurface 
media sample, and totallremovable measurements 

0 For paintlsurface media sample locations that cannot be relocated in accordance with the above 
guidance, (I e the entire ceiling is unpainted), a smear will be obtained, and a 2"d random start location 
will be used to obtain the minimum required MARSSIM sample measurements 

l-meter by l-meter grid lines are used on the survey maps for ease of locating sample measurements 

6 t(z-\\* 

1 Survey Package Closure - 
ce critena Survey package is 

a
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RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTER 

SurveyArea A Survey Unit 72902 Classification 3 
Building 729 
Survey Unit Description Bldg 729 Generator Room, Control Room, HallwaylAirlock 8 
Lavatory 

Total Area 362 sq m Grid Size Not Applicable 

ISURVEY UNIT 72902-MAP I OF 11 

I Wall 2 

Hallway 

Mall 4 

FEET 
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Wal6 
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30 
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Survey Area: A I Survey Unit: 72902 I Building 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Removable Alpha 
(Pre & Post Media) 

18'*/16 

SAMPLING AND SURVEY INSTRUCTIONS 

Total Alpha Media Samples Alpha Scan 

16' 16 10% 

(Pre & Post Media) 

1 

2 
3 

4 

5 

6 
7 

8 

9 
10 

11 

12 

13 

14 
i s  
16 

17 

18 

RCT - I f  not already completed, gnd and label the survey unit surfaces per the Survey Package Cover Sheet Grid 
Requirements Section and the attached survey map(s) 
RCT - If not already completed, mark an approximate 5" by 8" sample area adjacent to each gnd intersection 
RCT - I f  not already completed, transpose sample numbers from attached survey maps onto the labels at each 
corresponding gnd interseaon on the survey unit surfaces 
RCT - Obtain pre-media sampling 1 Wan2 removable alpha smears at each labeled measurement locabon (within the 
marked 5" by 8" sample area) per 3-PRO-165RSP 07 02, Contamination Monitonng Requirements 
RCT - Obtain pre-media sampling 100an2 total alpha direct measurements at each labeled measurement location 
(within the marked sample area) per 3-PRO-165RSP 07 02, Contaminabon Monrtonng Requrmments 
Media Sampler - Affix a plas6c bag, or equivalent, beneath the marked sample area 
Media Sampler - Using an appropnate sampling tool, remove the surface matenal to a depth sufficient to expose the 
base matenal over the entire sample area Label the sample container and sample location with the necessary 
information Record the required information on the chain of custody form (COC) and the attached Surface Media 
Sampling form 
Media Sampler - After each sample, wipe-down the sampling tool to remove loose sample media and prevent possible 
sample cross-contamination 
Media Sampler - Repeat the above steps at each designated sample locabon 
Media Sampler - After all survey unit surface media samples have been obtained, forward, the COC forms and the 
surface media samples to Final Sunrey Radiological Engineering for processing 
RCT - Obtain a post-media sampling 100cm2 removable alpha smear at each labeled measurement location (within 
the marked sample area) per 3-PRO-1 65RSP 07 02, Contamination Monitoring Requimmenfs 
RCT - Obtain a post-media samplrng 100cm2 total alpha direct measurement at each labeled measurement location 
(within the marked sample area) per 3-PRO-165RSP 07 02, Contaminabon Monrtonng Requirements 
RCT - Analyze alpha smears using a two-minute count on a Final Survey Radiological Engineer approved instrument 
Attach the alpha smear results to the survey package 
RCT - Record total alpha direct measurements on the attached Surface Media Data form 
RCT - Complete the attached Instrument Data Sheet for all instrumentation used for this final survey 
RCT - Complete the attached Survey Signature Sheet and forward the survey package to the RCT Foreman for 
review 
RCT - In the event any al ha removable measurement exceeds 20 dpml100cm2 or any total activity measurement 
exceeds lo0 d p d l  OOcm , notify the Final Survey Radiological Engineer 
RCT Foreman - Review the final survey package for completeness, complete the attached Survey Signature Sheet 
and forward the survey package to Final Survey Radiological Engineenng for final disposition 

P 

These Pre & post total activity samples are obtained to validate media sampling and are not intended to satisfy 

** Additional smears taken on bare surfaces not requinng surface media samples 

MARSSJM requirements Additional surveys will be performed for the MARSSIM total activity requirements 
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1 Survey Area: A I Survey Unit: 72902 I Building 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

y I (35 
Date 

Surface Contamination Monitor (SCM) Survey Instructions 
1 
2 
3 
4 
5 

Operate the SCM in accordance with wntten procedures 
Perform total contamination scan surveys on a minimum of 10% of the accessible walls and floor surfaces 
In the event any alpha scan measurement exceeds 100 dpm/100cm2, notify the Final Survey Radiological Engineer 
Complete the attached Instrument Data Sheet for all instrumentation used 
Complete the attached Survey Signature Sheet and forward the survey package to the Final Survey Radiological 
Engineer for review 

Total Activity Measurement Survey Instructions 

1 
2 

3 

4 
5 
6 

Acquire a N E Electra with an MDA of < !X-dpm/lOO cm2 
Obtain total activity and QC measurements (1 minute PATS) at the designated survey locations Record the gross 
cpm for each location 
Obtain a minimum of 18 local area backgrounds at the designated locations Record the gross cpm for the local area 
backgrounds 
In the event any alpha measurement exceeds 100 dpm/100cm2, notify the Final Survey Racbological Engineer 
Complete the attached Instrument Data Sheet for all instrumentation used 
Complete the attached Survey Signature Sheet and forward the survey package to the Final Survey Radiological 
Engineer for review 
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@ 

INSTRUMENT DATA SHEET 

. Survey Area: A I Survey Unit: 72902 I Building 729 

Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Manufacturer 

Model 

Serial # 

Cal Due Date 

Alpha Bkgd 

Alpha Eff 

Calculated MDA 
(Max = 10 dpdl00 cm2) 

Total Contamination Survey Instrument Data 

Calculated MDA = CF x [2 71 + (4 65 x SQRT(bkgd)}] 

Eberline 

SAC4 

141 1 \ 
\ 

, 

/\ 1 
07-20-99 

0 0 cpm 

33 3% 

4 1  

.a 

Surface Contamination Monitor Survey Instrument Data 

Manufacturer 
Model 8 Detector SIN 

Cal Date 

Survey Date 
Alpha Bkgd 1 min Full 

Alpha Efficiency 
Detector 

SCM SCM 

SCM-2 SRA-C-001 
02-1 5-99 
02-1 6-99 V A  

37 cpm 

37% 
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Survey Area: A 1 Survey Unit: 72902 I Building 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Manufacturer 

Model 

Serial # 

Cal Due Date 
Alpha Bkgd 

Alpha Eff 

Calculated MDA 
~ M S Y  I in r l~ni inn  MA 

INSTRUMENT DATA SHEET 

. Eberline 

\ 

A 

Manufacturer 
Model 
Senal # 
Cal Due Date 
Date 
Alpha Bkgd 
Alpha Efficiency 

Calculated MDA 

I I ...-- . - -r. .- . -- -.. , . -  
Calculated MDA = CF x [2 71 + (3 29 x SQRT(bkgd x ct (1 + tdtb))}] 

N E  Tech N E  Tech N E  Tech NE Tech N E  Tech 
Elrcrnut ElrcrRA 

2 1  g/ Z I P (  
7 -  rS-YS 7-/5-* 
4 - / 4 - 7 q  .y -4s-99 

\ 

0 0  /* 0 

;f: YE8" Jpm 

Total Contamination Survey Instrument Data 

Calculated MOA = CF x [2 71 + (4 65 x SQRT(bkgci)x 

Manufacturer SCM 
Model 8 Detector SIN SCM-2 SRA-C-001 
Cal Date 02-1 5-99 
Survey Date 02-1 6-99 
Alpha Bkgd 1 min Full 37 cpm 
Detector 
Alpha Efficiency 37% 

SCM 

c 



Survey Area: A I Survey Unit: 72902 I Building 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Manufacturer 

Model 

Serial # 

Cal Due Date 

Alpha Bkgd 
Alpha Eff 
Calculated MDA 
{Max = 10 dpm/lOO an’) 

I I 

r y l  

v x -  
YI% \ 

INSTRUMENT DATA SHEET 

Manufacturer 
Model & Detector SIN 

SCM SCM 

Total Contamination Survey Instrument Data 

Calculated MDA = CF x 12 71 + (4 65 x SQRT(bkgd)}] 

Surface Contamination Monitor Survey Instrument Data 

Cal Date I \ I 
I I 

Survey Date I I 
I 

Alpha Bkgd 1 min Full 
Detector 
Alpha Efficiency 
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Survey Area: A 

Survey Unit (s): 72901,72902,72903 

I Building 729 

I 1 

Total Surface Activity Measurement Calculation Worksheet 

Step 1 

Step 2 

Step 3 

Step 4 

Determine the relattve shtft (A6) in accordance Hnth MARSSIM, Sechon 5 5 2 3, as follows 

A/& = (DCGL TSA - LBGR T%)/ SD TSA 

LU&- = 2 0 = (1 00 dpm/l OOcm2 - 34 d p d l  00cm2)/33 dpmll 0Om2 

Where 
A 6  is the relattve shift or the resolutton of measurements in units of measurement 

uncertainty (MARSSIM recommends a value between 1 and 3) 

is the total surface advity denved concentratton guideline value (DOE Order 5400 5 total 
surface achvity limit equals 100 dpm/100cm2 for transuranics, per the 8779 Cluster 
Radiological Closeout Survey Plan) 

is the lower bound of the gray regcon -the lower bound of the range of values of the 
parameter of interest in a survey unit where the consequences of making a decision error IS 
relattvely minor The LBGR TSA was adjusted to obtain a relattve shtft between 1 and 3 (I e , 3 4  
dpm/100cm2 for transuranics) 

DCGL 1% 

LBGR TSA 

SD TSA is the esbmated standard deviation of the total surface achvlty measurements (MARSSIM 
recommends assuming a 30% coefficient of vanabon If scoping or charactenzabon data is not 
available) 

Determine the Sign P value by looking up the relattve shtft (A/6) in Table 5 4 of MARSSIM (the Sign P value IS 

the esttmated probability that a random measurement from the survey unit will be less than the DCGL when the 
survey una median is actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relahve 
shtft of 2 0 

Determine the number of total sutface actMty measurements for the applicable survey unlt using the followng 
MARSSIM, Sedon 5 5 2 3 formula that is based on Plutonium contaminants not being present in the 
background 

N = ( l  645+1645)2/4(SignP-05)2 

N = (1 645 + 1 645) 2/ 4(0 977250-0 5)2 = 11 88 

Where 
1645 

Sign P equals 0 977250 

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Sectton 5 5 2 3 

N = 11 88 + 1 2 = 14 25 

is the alpha and beta declsion error value (95% confidence) per the 8779 Cluster Radiological 
Closeout Survey Plan 

Conclusion A minimum of 15 Total Surface Activity measurements will be  obtained in each of the 

> S \ ~ % - Z J  * \  +Y157 -c Jc L-+c - L b 7  - Cur- c r- s,-\\ 



Survey Area: A 

Survey Unit (s): 72901,72902,72903 

I Building 729 

I 

Media Surface Activity Measurement Calculation Worksheet 

Step 1 Determine the relative shfi (A&) in accordance with MARSSIM Section 5 5 2 3 as follows 

Note Since a reference area background subtract will not be used for uranium measurements and Since the 
equation in Section 5 5 2 3 results in a larger number of samples than the equation in Section 5 5 2 1 for a 
relative shift of 2 0, it is acceptable to use the equation in Section 5 5 2 3 for uranium 

A6 = (DCGL m d a  - LBGR -)I SD 

A& = 2 0 = (100 d p d l  00m2 - 95 7 d p d l  OOun*)M 15 d p d l  O0mz 
A d  = 2 0 = (5OOO dpdlM)cmZ -4819 9 dpm/100un2)/90 04 dpm/100cm2 

Where 
A6 

%C Y+\ b-- - 1 ” -  

is the relatrve shtft or the resolution of measurements in units of measurement 
uncertainty (MARSSIM recommends a value between land 3) 

is the total surface activlty denved concentration guideline value (DOE Order 5400 5 total 
surface contamnabon limn equals 100 d p d l  OOcm2 for transuranics and 5000 d p d l  OOcmz for 
uranium. per the 8779 Cluster Radiological Closeout Survey Plan) 

is the lower bound of the gray region - the lower bound of the range of values of the 
parameter of interest in a survey unit where the consequences of making a deusion error is 
relattvely minor The LBGR m e  was adjusted to obtain a relatrve shift between 1 and 3 (I e , 
95 7 dpm/100an2 for transuranics and 4819 9 dpdlOOun’ for uranium) 

DCGL m h  

LBGR m a  

SD - is the esbmated standard deviation of the media surface advtty measurements (WRSSIM 
recommends assunung a 30% coefficient of vanation If scoping or charadenzatton data is not 
available) SIX paint samples (3 intenor and 3 extenor) were taken dunng the charactemation 
phase of 8729 The SIX samples resulted in a standard deviatron of 2 15 for transuranics and 
90 04 for uranium 

Step 2 Determine the Sign P value by looking up the relative shfi (A8) in Table 5 4 of MARSSIM (the Sign P value is 
the estimated probability that a random measurement from the survey unit wdl be less than the DCGL when the 
survey und median is actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relatrve 
shift of 2 0 

Step 3 Determine the number of media surface activity measurements for the applicable survey unit using the following 
MARSSIM. S W o n  5 5 2 3 formula that is based on Plutonium contaminants not being present in the 
background 

N = ( l  645+1645)2/4(SignP-O!5)Z 

N=(1645+1645)2/4(0977250-05)2 =11 88 

Where 
1645 

Sign P equals 0 977250 
Step 4 Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5 5 2 3 

N = 11 88 1 2 = 14 25 

is the alpha and beta deusion error value (95% confidence) per the 6779 Cluster Radiological 
Closeout Survey Plan 

easurements will be obtained in each of the 
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Survey Area: A 

Survey Unit (s): 72901 72902,72903 

I Building 729 

Removable Surface Activity Measurement Calculation Worksheet 

Step 1 

Step 2 

Step 3 

Step 4 

Determine the relative shift (A6) in accordance with MARSSIM, Section 5 5 2 3, as follows 

A 6  = (DCGL removable - LBGR rmovab~~)/ SD removabb 

A/6 = 1 67 = (20 dpm/l OOcm’ - 10 dpmll 00cm2)/6 dpm/l OOcm2 

Where 
h16 

DCGL removable 

LBGR rmovabb 

SD removam 

IS the relative shift or the resolution of measurements in units of measurement 
uncertainty (MARSSIM recommends a value between land 3) 

is the removable surface activity denved concentration guideline value (DOE Order 5400 5 
removable surface contamination limit equals 20 dpm/100cm2 for transuranics) 

is the lower bound of the gray region - the lower bound of the range of values of the parameter 
of interest in a survey unit where the consequences of making a deasion error is relatwely 
minor In order to obtain a relative shift between 1 and 3. and since the surface activity 
counting instrumentation has a minimum MDA of 50% of DCGL, the chosen LBGR is 50% of 
the DCGL (I e , 10 dpm/100cm2 for transuranics) 

is the estimated standard deviation of the removable surface activity measurements 
(MARSSIM recommends assuming a 30% coefficient of vanation if scoping or characterization 
data is not available) Since the 8729 scoping or charactenzation data did not contain actual 
values less than the MDA of the counting instrument a value of 6 dpm/100un2 was used (6 
dpm/100cm2 equals a 30% coefficient of vanation of the DCGL m o v ~ )  

Determine the Sign P value by looking up the relative shift (A/8) in Table 5 4 of MARSSIM (the Sign P value is 
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the 
survey unit median is actually at the LBGR) The Sign P value from Table 5 4 ,  rounded conservatively, equals 
0 945201 for a relative shift of 1 67 

Determine the number of removable surface activity measurements for the applicable sunrey unit using the 
following MARSSIM, Section 5 5 2 3 formula (based on Plutonium contaminants not being present in the 
background) 

N = ( I  6 4 5 + 1 6 4 5 ) 2 / 4 ( ~ ~ g n ~ - ~ 5 ) 2  

N = (1 645 + 1 645) */ 4(0 945201-0 5)’ = 13 65 

Where 
1645 is the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological 

Closeout Survey Plan 

Sign P equals 0 945201 

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5 5 2 3 

N = 13 65 1 2 = 16 38 

Zonclusion A minimum of 17 removable surface activity measurements wll be obtained in each of the above 
survey unit@) 1 

n 
I \. 
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Survey Area: A I Survey Unit: 72902 I Building: 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Engineer s Printed Name 

Engineer's Pnnted Name 

Engineer's Pnnted Name 

SURVEY SIGNATURE SHEET 

Employee # -3er's Signature Date 
Y4- 

Employee # Engineer's Signature \ Date 
\ 

Employee # Engineer's Signature Date' 

Removable Contamination and Surface Media Survey Performed By 

7 \ 

Date 

Survey Reviewed B v  /I I. , 



@ 

Total Surface Contamination Measurements Performed By 

. Survey Area: A I Survey Unit: 72902 I Building 729 

Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

I’ \ I I I 

0 Survey R e v i e w e d m  

Date 



Survey Area: A I Survey Unit: 72902 I Building 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

RCT P n n m  

SURVEY SIGNATURE SHEET 

4 - 33- 'If 
Date 

Employee # RCT Signature Date 

Removable Contamination and Surface Media Survey Performed By 

RCT Pnnted Name Em- RCT Signature 

RCT Pnnted Name Employee # RCT Slgna- 

Date 

Date 

RCT Pnnted Name 

Surface Contamination Monitor Survey Performed By 

Employee # RCT Signature Date 

Page 15 of 47 
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Survey Area: A I Survey Unit: 72902 I Building 729 
Survey Unit Description 
Emergency diesel generator room, control room, restroom, hallway, and air lock 

Date 

Pnnted Name Employee # Signature Date 

SURFACE MEDIA DATA FORM 

Sampling Performed By 

Page 16 of 1; 
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SURVEY UNIT 72902 
RANDOM START DATA SHEET 

C-NIA = UNPAINTED CEILING 
X-N/A = > NUMBER OF SAMPLES 

REQUIRED 
/ 1 

2/15/99 
Page 20 of 47 



SURVEY UNIT 72902 
RANDOM START DATA SHEET 

C-NIA = UNPAINTED CEILING 
X-NIA = 7 NUMBER OF SAMPLES 

REOUlRED Page 2 1 of 47 



COVER PAGE 

Site Sample Numbers 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

1000 Monticello Court 
Montgomery, Alabama 361 17 

Laboratory Sample Number 
uranium I Plutonium I Amencium 

Laboratory Code SCA Subcontract Number KH700325EP6 

__ 
99A5050-001 001 Bldg 729 
99A5050-002 00 1 Bldg 729 
99A5050-003 001 Bldg 729 
99A5050-004 00 1 Bldg 729 
99A5050-005 001 Bldg 729 

RM 99A5050 
LIC RCOlB004 

Laboratory Report Identification Code 1480, 1481, 1482, 1483, 1488, 1489, 1500 

~~ ~~ 

KH199-1480-01 
KH 199- 1480-02 
KH199-1480-03 
KH 1 99- 1480-04 
KH199-1480-05 

Sample Matnx Waste 

KH199- 1480-04 
KH199-1480-05 

KH199- 1480-04 
KH199- 1480-05 

99A5050-006 001 Bldg 729 
99495050-007 00 1 Bldg 729 

KH 199- 1480-0 1 I KH 199- 1480-0 1 II 

KH199-1480-06 KH 199- 1480-06 KH 199-1 480-06 
KH199-1480-07 KH 199- 1480-07 KH199- 1480-07 

KH199-1480-&! IKH199-1480-02 11 

I .  
M 
0 

KH199-1480-03 IKH199-1480-03 11 

99A5050-008 001 Bldg 729 KH199-1480-08 
99A5050-009 001 Bldg 729 wr99-1480-09 
99A5050-010 001 Bldg 729 KH199-1480-10 
Laboratory Control Sample (LC) SCAQC-1480-LC 1 
Duplicate (LD) SCAQC-1480-LD1 
Preparation Blank (PB) SCAQC- 1480-PB 

' KH 199- 1480-08 
KH199-1480-09 

1 KH199- 1480- 10 
SCAQC-1480-LCl 

1 SCAQC-1480-LDl 
SCAQC-1480-PB 

KHl99- 1480-08 
KH199-1480-09 
KHl99- 1480- 10 
SCAQC- 1480-LC 1 
SCAQC-1480-LDl 
SCAQC-1480-PB 

1 
Site Sample Numbers Laboratory Sample Number 

uranium Plutonium Amencium 

99A5050-011001 Bldg 729 KH 199-148 1-0 1 KH 199- 148 1-0 1 KHl99-148 1-0 1 

I I  
- I II I II 

I 
~~ ~ ~ ~~ 

99A5050-012 001 Bldg 729 KH199- 148 1-02 KH199-148 1-02 , KH199- 148 1-02 
99A5050-013 001 Blda 729 KH 199-148 1-03 KH 199- 148 1-03 KH 199- 148 1-03 

4/ 
- I II I I II 

99A5050-017 001 Bldg 729 KH199-1481-07 KH199-1481-07 KH199-1481-07 
99A5050-018 001 Bldg 729 KH199-148 1-08 KHl99-148 1-08 KH199-148 1-08 

99A5050-019 001 Bldg 729 KH 199-148 1-09 KH 199-1 48 1-09 KH 199- 148 1-09 i 

I 1199A5050-014 001 Blda 729 

4 99A5050-020 001 Bldg 729 
Laboratory Control Sample (LC) 

~~~ ~ 

I KH199- 148 1-04 I KH 199- 148 1-04 I KH199-148 1-04 11 

KH199-148 1 - 10 KH 199- 148 1-10 KH199-148 1-10 
SCAQC-1481-LC1 SCAQC-1481-LC1 SCAQC-1481-LC1 
SCAQC-148 1 -LD 1 SCAQC-148 1-LDl SCAQC-148 1-LD1 

SCAQC-148 1-PB SCAQC-148 1 -PB SCAQC-148 1-PB 

- I II I II 

I 1199A5050-015 001 Blda 729 lKH199-1481-05 IKH1&1481$5 IkH199-1481-05 11 - I II It 

I 11 99A5050-016 001 Bldg 729 I KH199-148 1-06 I KH199-148 1-06 I KH199-148 1-06 11 - I II II 



COVER PAGE (Continued) 

Site Sample Numbers 

99A5050-021 001 BIdg 729 
99A5050-022 001 Bldg 729 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

1000 Monticello Court 
Montgomery, Alabama 36 1 17 

Laboratory Sample Number 
Americium uranium Plutonium 

KH 199- 1482-0 1 KH199- 1482-0 1 KH199-1482-0 1 
KH199-1482-02 KH199-1482-02 KH199-1482-02 

Laboratory Code SCA Subcontract Number KH700325EP6 

Laboratory Control Sample (LC) 
Duplicate (LD) 
Preparation Blank (PB) 

RIN 99A5050 
LIC RC01B004 

Laboratory Report Identification Code 1480, 1481, 1482, 1483, 1488, 1489, 1500 

SCAQC-1482-LC1 SCAQC-l48%LCl SCAQC-1482-LC1 
SCAQC-1482-LD1 SCAQC-1482-LDl SCAQC-1482-LD1 
SCAQC-1482-PB SCAQC-1482-PB SCAQC-1482-PB 

~~ ~ _ _ _ _ _ _ _  

99A5050-023 001 Bldg 729 
~~ - ~~ 1 fi199- 1482-03 I KH199-1482-03 I KH 199- 1482-03 _____ 11 

11 99A5050-024 001 Bldg 729 
~~ ~~ ~ ~ 

IKHl99-1482-04 I KH199-1482-04 1KH199-1482-04 11 
11 99A5050-025 001 Bldg 729 lKH199-1482-05 lKH199-1482-05 ~~ lz199-1482-05 11 
11 99A5050-026 001 Blde. 729 

~ ~~ 

lKH199-1482-06 lKH199-1482-06 1KH199-1482-06 11 
11 99A5050-027 00 1 B i g  729 

______ ~~ 

IKH%-1482-07 IG199-1482-07 1KH199-1482-07 11 
11 99A5050-028 001 Bldg 729 lKH199-1482-08 (KH199-1482-08 li&199-1482-08 11 
11 99A5050-029 001 Blde. 729 I KH199-1482-09 lKH199-1482-09 lKH199-1482-09 11 
11 99A5050-030 00 1 Bldg 729 I KH199- 1482- 10 I KH199- 1482-10 I KH199- 1482- 10 11 

Site Sample Numben 

Page 23 of 47 



e 

I) 

\ Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A505O#OOl Matnx Waste 
Site Sample ID 018 001 

Other Sample ID BLDG 729 Colledon Date 211 8/99 DateReoelved 3/2/99 
BatchNumber 1481 Laboratory Code e 

Laboratory Actlvdy 2 Q Counting Error Total Error MOA 

ACW03 U-233/234 KH199-148168 0 353 0 150 0 166 0 040 
ACWO3 U-235 KH199-148168 0 018 0 036 0 037 0 049 
ACWO3 U-238 KHl99-148108 0 190 0 108 0 115 0 040 
ACW03 PU-239/240 KHl99-148168 0 223 0 131 0 138 0 046 
ACW03 AM-241 KH199-148168 0 069 0 079 0 081 0 093 

Method Number Radionuclide Sample ID 0 (Pcdq) (Pclh) (PCdS) 

Quality Control Samples 
Radionudlde Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (PB) 

U SCAQC-1481 -LC1 SCAQC-1481-LD1 SCAQC-1481-PB 
Pu SCAQC-1481 -LC1 SCAQC-1481 I D 1  SCAQC-1481-PB 
Am SCAQC-1481 -LCl SCAQC-1481 -LD1 SCAQC-1481-PB 

1 

loo0 MonWrlb Gout Montganuy Akbmna * 361 17 * 334 272 2234 *FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldenttfication Number 99A5050 

Project Name Kaiser-Hill ChainofCustody Number 99A5050#001 Matnx Wasta 

Other Sample ID BLDG 729 Collection Date 2/18/99 DateRecenred 312/99 
Stte Sample ID 019 001 

BatchNumber 1481 Laboratory Code 

Laboratory 
Method Number Radionudde Sample ID 
ACWOB U-233/234 KH199-148149 
ACWO3 U-235 KH199-148149 
A M 3  U-238 KH199-148149 
ACWO3 PU-239l240 KHl99-148149 
ACW03 AM-241 KHl99-1481439 

Activity 2 u Counting Error Total Error MDA 
(DCJQ) (PCJQ) fPCJd IpCJd 
0 648 0 239 0 272 0 091 
0 046 0 066 0 067 0 063 
0 504 0 206 0 229 0 051 
0 010 0 039 0 039 0 086 
0 068 0 191 0 191 0 303 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Dupltcate Anahrsls (LD) Preparation Blank (PB) 

SCAQC-1481 I D 1  SCAQC-1481 -PB 
SCAQC-1481-LDl SCAQC-1481 -PB 
SCAQC-1481 I D 1  SCAQC-1481 -PB 

U SCAQC-1481 I C 1  
Pu SCAQC-1481 -LCl 
Am SCAQC-1481-LC1 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Quality Control Samples 
,Radionudide Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation Blank (Pel 

U SCAQC-1482-LC1 SCAQCl482-LD1 SCAQCl482-PB 
Pu SCAQCl482-LCl SCAQC-1482-LD1 SCAQCl482-PB 

SCAQC-1482-PB Am SCAQC1482-LC1 SCAQC-1482-LDl 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chanof-Custody Number 99A5050#001 Matnx 

Site Sample ID 021 001 

Xher Sample ID BLDG 729 Collection Date 2/23/99 DateRecenred 3/2/99 
BatchNumber 1482 Laboratory Code a 

9 

Laboratory Actlvrty 2 u Counting Error TotalError MDA 
Method Number Radionudide Sample ID 0 (PCIh) (PCIIQ) (DCVQ) 
ACWO3 U-233234 KH199-148241 0 558 0 196 0 225 0 072 
ACW03 U-235 KHl99-I48241 0 018 0 037 0 037 0 050 
ACWO3 U-238 KHl99-1482-01 0 325 0 144 0 158 0 040 
ACW03 PU-239/240 KHl99-148241 0 373 0 152 0 169 0 035 
ACW03 AM-241 KH199-148241 0 150 0 098 0 103 0 068 

047  1000 Montimlk C a r t  'Monlgaay Ali.bsma '361 17 ' 3 3 4  272 2234 'FAX 334 213 0407 

Page 26 of47 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

-~ 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 

Site Sample ID 022 001 

Other Sample ID BLDG 729 Collection Date 2/23/99 OateRecerved 3/2/99 
Batch Number 1482 Laboratory Code 

Laboratory Activlty 2 IS Counting Error Total Error MDA 
Method Number Radionuclide Sample ID (PCJQ) (pCl/a) (pClla) (PCI/Q) 
A M 3  U-233/234 KHl99-148242 0 173 0 102 0 107 0 066 
ACW03 U-235 KH199-148242 0 000 0 000 0 OW 0 046 
ACWO3 U-238 KHl99-148242 0 301 0 133 0 146 0 037 
ACW03 PU-239/240 KH199-148242 0 111 0 093 0 096 0 050 
ACW03 AM-241 KH199-148242 0 016 0 140 0 140 0 239 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow DUpliCate AnalVsis (LD) Preparation Blank (Pel 

U SCAQC-1482-LCl SCAQC-1482-LD1 SCAQC-1482-PB 
PU SCAQC-1482-LCl SCAQC-1482-LDl SCAQG1482-PB 
Am SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB 

loo0 Montmlb Coui Montganefy Alsbma ‘36117 ‘ 3 3 4  272 2234 ‘FAX 334 213 0407 
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Sanford Cohen & Associates 

Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx waste 
Site Sample ID 023 001 

Other Sample ID BLDG 729 Collection Date 2/23/99 DateRecelved 312/99 
BatchNumber 1482 Laboratory Code a 

Laboratory Activity 2 u Counting Enor Total Error MDA 
Method Number Radionudide Sample ID (DCLIQ) (DCI/Q) (PClh) (pCI/g) 
A M 3  U-233/234 KH199-1482-03 0 499 0 164 0 192 0 057 
ACWO3 U-235 KH199-1482-03 0 029 0 041 0 042 0 039 
ACW03 U-238 KH199-1482-03 0 672 0 193 0 235 0 056 
ACWO3 PU-239M40 KHl99-148243 -0 024 0 034 0 034 0 163 
ACWO3 AM-241 KHl99-1482-03 0 077 0 091 0 092 0 070 

Quality Control Samples 
Radionudide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LDJ Preparation Blank (PB) 

U SCAQC-1482-LC1 SCAQC1482-LDl SCAQC-1482-PB 
Pu SCAQC-1482-LCl SCAQC-1482-LDl SCAQC-1482-PB 
Am SCAQC-1482-LC1 SCAQC-1482-LDl SCAQC-1482-PB 

rWOMci-d~iloCarl'Montganuy Alabwna 36117 3342722234 FAX3342130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

I Report ldentfication Number 99495050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 

Sne Sample ID 024 001 

Other Sample ID BLDG 729 Collection Date 2/23/99 DateRecewed 3/u99 
Batch Number Laboratory Code 

Laboratory Activlty 2 o Counting Error Total Error MDA 
Method Number Radionudde Sample ID A!aL (pClla) (PCllal (PCllal 
ACW03 U-233/234 KH1-148244 0 465 0 160 0 185 0 033 
ACW03 U-235 KH199-148244 0 054 0 062 0 064 0 073 
ACW03 U-238 KHl99-148244 0 354 0 137 0 154 0 033 
ACWO3 PU-239M40 KH199-148244 0 035 0 074 0 075 0 126 
ACWO3 AM-24 1 KHl99-148244 -0 018 0 069 0 069 0 160 

Quality Control Samples 
Radionudide Laboratory Control Sample ILC) Laboratow Duplicate Anahsis (LO) Preparatm Blank (PB) 

U SCAQGl4824Cl SCAQC1482-LDl SCAQC-1482-PB 
Pu SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB 
Am SCAQG1482-LCl SCAQC-1482-LDl SCAQC-1482-PB 

n 

loo0 Monigllo Court'Montgamwy Akbwnr '36117 '334 272 2234 FAX 334 213 0407 
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Sanford 
Southeastern 

Quality Control Samples 
Radionudide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD) Preparation Blank (PB) 

U SCAQC-1482-LCl SCAQC-1482-LO1 SCAQCl482PB 
Pu SCAQCl482-LCl SCAQC-1482-LDl SCAQC-1482-PB 
Am SCAQC-1482-LCl SCAQC-1482-LD1 SCAQC-1482-PB - 

Cohen & Associates 
Environmental Laboratory 

Radioanalytical Results 

I Report Identification Number 99A5050 

Project Name Kaiser-Hill Chanof-Custody Number 99A505W#X)l Matnx W B  

Slte Sample ID 025 001 

Other Sample ID BLDG 729 Collection Date 2/23/99 DateRecelved 3/2/99 
BatchNumber 1482 Laboratory Code g 

Laboratory Adivlty 2 u Counting Error Total Error MDA 

ACWO3 U-233/234 KHl99-148245 0 865 0 235 0 292 0 036 
ACWO3 U-235 KH199-1482-05 0 032 0 046 0 047 0044 
ACW3 U-238 KH199-148245 104 0 263 0 336 0 035 
ACWO3 PU-239/240 KHl99-148245 0 020 0 037 0 038 0 061 
ACWO3 AM-241 KH199-148245 0 081 0 090 0 092 0 117 

Method Number Radionudide SamDle ID (pCJa) (DClh) (DClk) (DClkl) 

loo0 Manlrrlb COW M o n ( g a e y  Alsbuna '36117 '334 272 2234 'FAX 334 213 0407 
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Sanford Cohen & Associates 

Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx W A  

Site Sample ID 026 001 

Other Sample ID BLDG 729 Collection Date 2/24/99 DateReceNed 3/2/99 
BatchNumber 1482 Laboratory Code e 

Laboratory Activity 2 u Countmg Error Total Error MOA 
Method Number Radionudide Sample ID (PCVQ) (PCVQ) (PCVQ) (PCVQ) 
ACW03 U-2331234 KH199-1482- 100 0 287 0 350 0 079 
A M 3  U-235 KH199-148246 0 040 0 057 0 058 0 054 
ACW03 U-238 KHl99-148246 118 0 316 0 395 0044 
ACWO3 PU-239/240 KH199-1482-06 0 040 0 047 0 048 0 037 
ACW03 AM-241 KH199-148246 0 081 0 086 0 087 0 106 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation Blank (Pa) 

U SCAQC-1482-LCl SCAQC-1482-LD1 SCAQCl4824B 

Am SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQCl482PB 
Pu SCAQCl482-LCl SCAQC-1482-LD1 SCAQCl482-PB 

loo0 Montccruo Curl- MmQomery A*buns '36117 '334 272 2234 'FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matnx 

Slte Sample ID 027 001 

Other Sample ID BLDG 729 Collection Date 2/24/99 DateRecenred 3/2/99 
BatchNumber 1482 LaboratoryCode SCA 

Laboratory Actwity 2 D Counting Error Total Error MOA 

ACWO3 U-233/234 KH199-148247 0 965 0 257 0 322 0 066 
A m 0 3  U-235 KHl99-148247 0 034 0 048 0 049 0 046 
A M 3  U-238 KH 1 99-1 482x17 0 899 0 245 0 304 0 037 
A M 3  PU-239/240 KHl99-148247 0 022 0 043 0044 0 059 
ACW03 AM-241 KHl99-148247 0 037 0 086 0 086 0 145 

Method Number Radionuclide Sample ID (DCIIQ) (PC!h) (pcllg) (PClh) 

Quality Control Samples 
Radionudlde Laboratow Control Sample (LC) Laboratow Duplicate Analysts (LDA Preparation Blank (PB) 

U SCAQC 1482-LC1 SCAQC-1462-LD1 SCAQC-1482-PB 
SCAQC-1482-LDl SCAQC-1482-PB Pu SCAQC-1482-LCl 

Am SCAQC14821C1 SCAQC-1482-LO1 SCAQC-1482-PB 

1030 Monkello Cart'Mmtganery Alsbsma '36117 '334 272 2234 'FAX 334 213 0407 
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Quality Control Samples 
Radionudide Laboratory Control Sample (LC) Laboratory hJDlicate Analysis (LD1 PreDaration Blank (PB) 

U SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB 
Pu SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQGl482-PB 

SCAQC-1482-LO1 SCAQC-1482-PB Am SCAQC-1482-LCl 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill 

Slte Sample ID 028 001 

Other Sample ID BLDG 729 

Chainof-Custody Number 99A5050#001 Matnx 

Collection Date 2/24/99 
BatchNumber 1482 

DateReceNed 312/99 
Laboratory Code 

Laboratory Actlvlty 2 u Counting Error Total Enor MDA 
Method Number Radionudide SamDle ID (DClla) (DCd!l) (DClla) (pClla) 
A M 3  U-233/234 KHl99-1482-08 0311 0 138 0 151 0 067 
ACWO3 U-235 KH199-1482-08 0 000 0 000 0000 0 046 
A M 3  U-238 KH 1 99-1 482-08 0 488 0 175 0 200 0 066 
ACW03 PU-239/240 KH1981482-08 0 009 0 034 0 034 0 077 
ACWO3 AM-241 KH199-1482-08 0 057 0 096 OW7 0 147 

l o o O ~ C o u ( ' M o n b p n u y  M h i n a  36117 3342722234'FAX3342130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Laboratory Adlvity 2 Q Counting Error TotalError MDA 
Method Number Radionuclide Sample ID (DCdS) (PCUQ) (~CJQ) (DCUQ) 
ACW03 U-233l234 KHl99-1482-09 0 301 0 128 0 141 0 034 
ACW03 U-235 KH199-1482-09 0 009 0 034 0 034 0 075 
ACWO3 U-238 KH199-1482-09 0 362 0 141 0 158 0 034 
ACWO3 PU-239/240 KHl99-1482-09 0 025 0 051 0 051 0 069 
ACWO3 AM-241 KH199-148249 0 054 0 134 0 134 0 219 

Radioanalytical Results 

Report ldentfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 9 9 A 5 0 5 W l  Matnx -1 
Sde Sample ID 029 001 

Other Sample ID BLDG 729 Collection Date 2/24/99 DateRecelved 3/2/99 
BatchNumber 1482 Laboratory Code a 

I 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (PB) 

SCAQC-1482-LO1 SCAQC-1482PB 
SCAQC-1482-PB Pu SCAQC-1482-LC1 SCAQGl4821Dl 

Am SCAQC-1482-LCl SCAQC-1482-LD1 SCAQC-1482-PB 

U SCAQC-1482-LCl 

1000MOtlt1~lbCart MUlmwy -8 36117'3342722234'FAX3342130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

I 

Radioanalytical Results 

Project Name Kaiser-Hill Chain-of-Custody Number 9 9 A 5 0 5 W l  Matnx Waste 

Slte Sample ID 030 001 

Other Sample ID BLDG 729 Collection Date 2/24/99 DateRecewed 3/2/99 
BatchNumber 1482 Laboratory Code E 

Report Identification Number 99A5050 

I 

Laboratory 
Method Number Radionudlde Sample ID 
A M 0 3  U-233/234 KH199-1482-10 
A M 3  U-235 KH199-1482-10 
ACW03 u-238 KHl99-1482-10 
ACWO3 PU-239/240 KH199-1482-10 
A M 0 3  AM-241 KH199-1482-10 

Quality Control Samples 
Padionudide Laboratow Control Sample (LC) Laboratow Duplicate Anahnts (LO) Preparahon Blank (PB) 

U SCAQC1482-LCl SCAQ&l482-u)1 SCAQC-148290 
Pu SCAQC-1482-LCl S C A Q C - ~ ~ ~ ~ - L D ~  S C A Q C - ~ ~ ~ ~ P B  
Am SCAQC-1482-LCl SCAQC-1482-LD1 SCAQC-1482-PB 

Activity 2 u Counting Error Total Error MDA 

0 557 0 190 0 221 0 039 
0 035 0 050 0 051 0 048 
0 654 0 208 0 246 0 039 
o 038 0 054 0 054 0 051 
0 081 0 110 0 111 0 155 

(PCI/Q) (QCUQ) (DCI/Q) (pCI/Q) 

1000 Montlcsuo Cart MoMpnery Alabama 36117 ‘334 272 2234 ‘FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Quality Control Samples 
Radionudide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD) Preparatlon Blank (PB) 

U SCAQC-1483-LCl SCAQC-1483-LD1 SCAQC-1483-PB 
Pu SCAQC148tLCl SCAQC-1483-LD1 SCAQG1483PB 

SCAQC-1483-LD1 B SCAQC-1483-PB Am SCAQC-1483-LCl 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 

Other Sample ID BLDG 729 Collection Date 2/24/99 DateReceived 3/2/99 
Site Sample ID 031 001 

Batch Number 1483 LaboratoryCode 

Laboratory Activity 2 (I CountingEmr TotalEmr MDA 

ACW03 U-233/234 KH19%148Ml 0 711 0 223 0 264 0 071 
A M 3  U-235 KH199-148301 0 036 0 051 0 052 0 049 
ACWO3 U-238 KHl99-148301 0 510 0 183 0 210 0 040 
ACW03 PU-239/240 KHl99-148301 OOOO 0 000 OOOO 0 066 
A M 3  AM-241 KHl99-148341 0 023 0 045 0 046 0 061 

Method Number Radionudide Sample ID (PCl/Q) (pCllq) (DCUC!) (PCl/Q) 

1oM) Madicaib CarC' Montgunsry " n a  36117 334 272 2234'FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chain-of-Custody Number 99A505Wl  Matnx Waste 
Slte Sample ID 032 001 

Other Sample ID BLDG 729 Colledon Date 2/24/99 DateRecelved 3/2/99 
BatchNumber 1483 Laboratory Code a I 

(PCJ 
0 MD:) 074 I Laboratory Actlvlty 2 u Counting Emr TotalEmr 

Method Number Radionuclide Sample ID bCl/q) (Pcda) (DCda) 
ACW03 U-2331234 KH199-148342 0 240 0 127 0 136 
ACW03 U-235 KH 1 99-1 48342 0 000 0 000 0 000 0 051 

ACW03 PU-2391240 KH199-148342 0 000 OOOO OOOO 0044 
ACW03 AM-241 KH199-1483-02 0044 0 108 0 108 0178 

ACW03 U-238 KH199-148342 0 306 0 142 0 155 0042 , 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Anahfsis (LD) Preparation Blank [PB) 

U SCAQC-1483-LCl SCAQC1483-LDl SCAQC-1483-PB 
Pu SCAQC-1483-LC1 SCAQC-148ILDl SCAQC-1483-PB 
Am SCAQGl483-LCl SCAQG1483-LolB SCAQGl483-PB 

lDa0 MumcaHo Carc'Montgomrny Alabama '36117 '334 272 2234 'FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

~~~ ~~~~~~~~~~ ~ ~~~ 

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matnx 

Sde Sample ID 033 001 

Other Sample ID BLDG 729 Cotledon Date 2/24/99 DateRecenred 3/2199 
Batch Number 1483 Laboratory Code SCA 

Laboratory Activ~ly 2 u Counting Error Total Error MDA 
Method Number Radionudide Sample ID (pCllq) fDClh) (DCI&) (pCllq) 
ACWOJ U-233/234 KH199-148343 0 266 0 129 0 140 0 069 
ACWOJ U-235 KH199-148343 0 018 0 035 0 036 0 048 
ACW03 U-238 KH199-148343 0 086 0 071 0 073 0 039 
ACWOJ PU-239/240 KH199-148343 -0 007 0 014 0 014 0 079 
ACWO3 AM-241 KH199-148343 4 018 0 072 0 073 0 168 

Quality Control Samples 
Radionudide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (PB) 

U SCAQC-1483-LC1 SCAQC-1483-LO1 SCAQC-1483-PB 
Pu SCAQC-1483-LCl SCAQC-1483-LO1 SCAQC-1483-PB 
Am SCAQC-1483-LC1 SCAQC-1483-LDl B SCAQC-1483-PB 

061 loo0 MuUicallo Coul ‘Montgomaty Alsbuna ‘36117 334 272 2234 FAX 334 213 04p7 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Quality Control Samples 
Radionudde Laboratow Control Sample (LC) Laboratory Duplicate Analysis (LDl Preparation Blank (PB) 

U SCAQCl4811Cl SCAQC-1481 -LD1 SCAQC-1481-PB 
Pu SCAQC-1481-LCl SCAQC-1481 -LD1 SCAQC-1481 -PB 
Am SCAQC-1481 -LC1 SCAQC-1481 -LD1 SCAQC-1481-PB 

Radioanalytical Results 

Report Identification Number 99A5050 

- 
Project Name Kaiser-Hill Chanof-Custody Number 99A505W001 Matrix Waste 

Site Sample ID 020 001 

Other Sample ID BLDG 729 Collection Date 2/23l99 DateReceived 3/u99 
I 

BatchNumber 1481 Laboratory Code 
~~ 

Laboratory Activity 2 u Counting Error Total Error MDA 
Method Number Radlonudde Sample ID (PCk) (PCdQ) (Dcdll) (pCI/q) 
A M 0 3  U-233/234 KH199-1481-10 0 412 0 198 0 214 0 107 
ACWO3 U-235 KH199-1481-10 0 027 0 055 0 055 0 074 
ACWO3 U-238 KH199-1481-10 0 154 0 118 0 122 0 060 
ACWO3 PU-2391240 KH199-1481-10 0 085 0 086 0 087 0 058 
ACWO3 AM-241 KHl99-1481-10 0 068 0 079 0 080 0 062 

loo0 MOn(raN0Carl' MonQmwy Ahbans '3% 17 -334 272 2234 'FAX 334 213 0407 
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ATTACHMENT J 

Survey Unit 72903 Survey Package 

e 



Survey Area: A I Survey Unit: 72903 I Building 729 

Survey Unit Description 
Bldg 729 exterior walls and roof 

SURVEY PACKAGE COVER SHEET 

2/L)S7 
I bate 

Justification for Survey Unit Classification 
Classification Class 1 0 Class 2 El Class 3 0 
8729 exterior walls and roof have a potential for radioactive contamination since they are located downwind 
from past radiological release points (e g , 8776 glovebox fire release and Solar Pond releases) 
Radiological characterization data was obtained on the exterior surfaces of 8729 walls from 3/10/98-5/27$98 
Results of the characterization data showed all removable surface contarnination levels < 20 dpm/lOOcm , 
all total surface contamination levels < 100dpm/l 00cm2, and media sample levels (converted to surface 
contamination levels) from 0 2 to 6 1 dpm/l 00cm2 Refer to the history files for further details of 
charactenzation survey results 

Since the 6729 extenor walls and roof have a potential for radioactive contamination, and since radiological 
charactenzation data taken on 8729 extenor surfaces did not indicate any measurements greater than the 
DCGLw, this survey unit is being classdied as a Class 2 

Special Support Requirements 

Special Safety Precautions 

Isolation Controls 

Scaffolding or man-lifts will be required to access upper walls 

Fall protection is required for work above 6 ft 

Level 1 0 Level 2 Note Isolation controls are not required prior to surface media wimpling 
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Survey Area: A I Survey Unit: 72903 I Building 729 

Survey Unit Description 
- 

Bldg 729 exterior walls and roof 

e 

Amplified Survey Package Design Information 

When grid locations fall on areas that are not suited for patnt/surface media measurements, the following 
guidance will be used 

0 An adjacent suitable location within one meter of the initial location will be used for the paintlsurface 
media sample, and totalhemovable measurements 

0 For paint/surface media sample locations that cannot be relocated in accordance with the above 
guidance, (I e the entire ceiling is unpainted), a smear will be obtained, and a 2”d random start location 
will be used to obtain the minimum required MARSSIM sample measurements 

1-meter by 1-meter grid lines are used on the survey maps for ease of locating sample measurements A 7- 
meter by 7-meter grid pattern is used for actual measurement density 

\ \  r- 

Date 

Page 2 of 49 



, e  
779 CLUSTER OVERVIEW MAP 

e 

779 

780B 

780 

I I 

7831-1 
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SurveyArea 
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--RWDID~QGI~AL-CLOSEOUT SURVEY PLAN-FOR THE-779 CLUSTER 
. _ L  - + 1 - -  

- - -SurveyArea. A Survey Unit 72903 Classification. 2 
. ,Bullding 729- 

Survey Unit Description Bldg 729 Outside Walls, Roofi 8 Duct Bridge 

'T8ltatiArea 828sq m Grid Slze. -7m- x 7m- 

- - - -  - _  - - - -  --- - - - - - - _ _  - - - - 
- __ - - _ _  -~ - 

- - - , - - - - - - - - _ _ _  _ -  -, -_ - ---- --4--+---- - _ c  - 

- * -  - 

+ -  

--r-- 
- - + - -  

e -  

FURViEY UNIT 729a3-MAFP I OF 

FEET 30 

0 -  METERS 10 * -  - 
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.. 

RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTER 

SurveyArea A Survey Unit 72903 Classification 2 
Building. 729 
Survey Unit Description Bldg 729 Outside Walls, Roof & Duct Bridge 

TotalArea 828sq m Grid Size 7m x 7m 

BURVEU UNIT 72903-MAP 2 OF 2] 

FEET 30 

0 METERS 10 

u 

-0 
-Rmf 

t- - 

Wall 4 
Parbtion Wall 
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Survey Area: A I Survey Unit: 72903 I Building 729 

Survey Unit Description 
Bldg 729 extenor walls and roof 

Removable Alpha 
(Pre & Post Media) 

SAMPLING AND SURVEY INSTRUCTIONS 

Total Alpha Media Samples Alpha Scan 
(Pre & Post Media) 

Minimum Sample Measurements Required 

19"Il 7 17' 17 1 00%"' 

Removable Contamination and Surface Media Sampling Instructions 

The following steps may be performed out of sequence in order to obtain multiple samples 

1 

2 
3 

4 

5 

6 
7 

RCT - I f  not already completed, gnd and label the survey unit surfaces per the Survey Package Cover Sheet Gnd 
Requirements Section and the attached survey map@) 
RCT - If not already completed, mark an approximate 5" by 8" sample area adjacent to each gnd intersection 
RCT - If not already completed, transpose sample numbers from attached survey maps onto the labels at each 
corresponding gnd intersection on the survey unit surfaces 
RCT - Obtain pre-media sampling looCm2 removable alpha smears at each labeled measurement locabon (Whin the 
marked 5' by 8' sample area) per 3-PRO-16SRSP 07 02, Contamination Monitonng Requimments 
RCT - Obtain pre-media sampling looCm2 total alpha direct measurements at each labeled measurement locabon 
(within the marked sample area) per 3-PRO-765RSP 07 02, Contaminatron Monrtonng Requirements 
Media Sampler - Affix a plasbc bag, or equivalent, beneath the marked sample area 
Media Sampler - Using an appropnate sampling tool, remove the surface matenal to a depth suftiaent to expose the 
base matenal over the entre sample area Label the sample container and sample locabon wth the necessary 
information Record the required information on the chain of custody form (COC) and the attached Surface Media 
Sampling form 

8 Media Sampler - After each sample, wipe-down the sampling tool to remove loose sample media and prevent possible 
sample cross-contaminatton 

9 Media Sampler - Repeat the above steps at each designated sample locabon 
10 Media Sampler - After all survey unit surface media samples have been obtained, forward, the COC forms and the 

surface media samples to Final Survey Radiological Engineenng for processing 
11 RCT - Obtain a post-media sampling 100cm2 removable alpha smear at each labeled measurement locabon (Whin 

the marked sample area) per 3-PRO-165RSP 07 02, Cont8min8bon Monitonng Requimments 
12 RCT - Obtain a post-media sampling looCm2 total alpha direct measurement at each labeled measurement locabon 

(within the marked sample area) per 3-PRO-165RSP 07 02, Contaminatron Monitonng Requirements 
13 RCT - Analyze alpha smears using a two-minute count on a Final Survey Radiological Engineer approved instrument 

Attach the alpha smear results to the survey package 
14 RCT - Record total alpha direct measurements on the attached Surface Media Data form 
15 RCT - Complete the attached Instrument Data Sheet for all instrumentation used for this final survey 
16 RCT - Complete the attached Survey Signature Sheet and forward the survey package to the RCT Foreman for 

review 
17 RCT - In the event any alpha removable measurement exceeds 20 dpmll Wcm2 or any total activity measurement 

exceeds 100 dpm/100an , n o w  the Final Survey Radiological Engineer 
18 RCT Foreman - Review the final survey package for completeness, complete the attached Survey Signature Sheet 

and forward the survey package to Final Survey Radiological Engineenng for final disposibon 

These Pre & post total activity samples are obtained to validate media sampling and are not intended to satisfY 
MARSSIM requirements Additional surveys will be performed for the MARSSIM total activlty requirements 

since no paint exists, no surface media samples will be taken at these sample points 

scans may be reduced in accordance with the CRSP 

** 2 smears shall be taken on the roof flashing (survey measurements 18 8 19) on the west end of the roof However, 

-100% of floors and lower walls If no contamination > than 75% of the DCGL is detected, the upper walls and ceiling 
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Survey Area: A I Survey Unit: 72903 I Buildinq 729 
Survey Unit Description 
Bldg 729 extenor walls and roof 

Surface Contamination Monitor (SCM) Survey Instructions 
1 
2 
3 
4 
5 
6 
7 

Operate the SCM in accordance with wntten procedures 
Perform total contamination scan surveys on 100% of the accessible extenor lower walls 
Perform total contamination scan surveys on 50% of the accessible extenor upper walls 
Delineated on the survey map(s) where areas cannot be scanned 100% 
In the event any alpha scan measurement exceeds 100 dpm/lOOcmZ, notify the Final Survey Radiological Engineer 
Complete the attached Instrument Data Sheet for all instrumentation used 
Complete the attached Sunrey Signature Sheet and forward the survey package to the Final Survey Radiological 
Engineer for review 

Total Activity Measurement Survey Instructions 

1 
2 

3 

4 
5 
6 

Aquire a N E ElecQra with an MDA of < fjO-dpm/lOO cmz 
Obtain total activity and QC measurements (1 minute PATS) at the designated survey locahons Record the gross 
cpm for each locabon 
Obtain a minimum of 19 local area backgrounds at the designated locations Record the gross cpm for the local area 
backgrounds 
In the event any alpha measurement exceeds 100 dpm/100cm2, notify the Final Survey Radidogical Engineer 
Complete the attached Instrument Data Sheet for all instrumentabon used 
Complete the attached Survey Signature Sheet and foward the survey package to the Final Survey Radiological 
Engineer for review 



/ 
I 

Manufacturer Tennelec 

Model 5100W 

Senal # 28125-2 

0412 1 199 Cal Due Date 

Alpha Bkgd 0 35 cpm 

Alpha Eff 32 35% 

Calculated MDA 8 51 
(Max = 10 dpm/100 an2) 

Survey Area: A I Survey Unit: 72903 I Building- 729 

Survey Unit Description 
Bldg 729 extenor walls and roof 

Q\ 
\ 

4, 
'A7 

\ 

INSTRUMENT DATA SHEET 

Cal Due Date 03-25-99 07-20-99 
Date 02-04-99 02-08-99 
Alpha Bkgd 1 Ocpm 1 Ocpm 
Alpha Efficiency 22 31% 22 71% 

Calculated MDA 34 dpm 35 dpm 

Removable Contamination Survey Instrument Data 

07-1 3-99 08-1 0-99 03-22-99 
02-09-99 02-1 7-99 02-1 8-99 
1 0  cpm 5 0 cpm 0 0 cpm 
21 51% 21 79% 21 82% 

34 dpm 60 dpm 13 dpm 

Manufacturer 
Model 

Senal # 

Cal Due Date 

Date 

Total Contamination Survey Instrument Data 

Manufacturer I N E  Tech I N E  Tech I N E  Tech 1 N E  Tech I N E  Tech 

SCM SCM 
SCM-2 

SRA-C-O01,002,003, '\ 004 
Feb 2000 A I /  

03-05-99 '-7 

Model I Electra I Electra I Electra I Electra I Electra 
Senal # 1280 I 2354 I 1826 I 1834 I 2382 

Alpha Bkgd 1 min Full 
Detector 
Alpha Efficiency 

" 
37 cpm 

h 
\ \  

37% '4 
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1 

I \  

Model 

Senal # 

Cal Due Date 

Alpha Bkgd 

Survey Area: A I Survey Unit: 72903 I Building- 729 
Survey Unit Description 
Bldg 729 extenor walls and roof 

Wj@ 

I I 

Alpha Eff 
Calculated MDA 
(Max = 10 dpmlloo an’) 

INSTRUMENT DATA SHEET 

\m - 
y /Is /?e 

Removable contamination Survey Instrument Data 

Manufacturer I \  I 1 

I Total Contamination Survey Instrument Data 

Surface Contamination Monitor Survey Instrument Data 
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e 

Manufacturer 
Model 
Serial# 
Cal Due Date 
Date 
Alpha Bkgd 1 min Full 
Detector 
Alpha Efficiency e 

SCM SCM 

Survey Area: A I Survey Unit: 72903 1 Building. 729 
Survey Unit Description 
Bldg 729 extenor walls and roof 

I 1 

INSTRUMENT DATA SHEET 

Removable Contamination Su wey Instrument Data 

Manufacturer 
Model 
Senal # 

Cal Due Date 
Alpha Bkgd 
Alpha Eff 
Calculated MDA 

- 

(Max = 10 dpmll00 a$) 
Calculated MDA = CF x [2 71 + (3 29 x SQRT(bkgd x ct (1 + ts/tb))ll 

Total Contamination Survey Instrument Data 

Calculated MDA 

Surface Contamination Monitor Survey Instrument Data 
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e 

Survey Area: A 

Survey Unit (s): 72901,72902,72903 

1 Building: 729 

Total Surface Acbvlty Measurement Calculabon Worksheet 

Step 1 

Step 2 

Step 3 

Step 4 

Determine the relabve shtft (AB) in accordance wrth MARSSIM, Sedon 5 5 2 3, as follows 

A/&,,-- = 2 0 = (1 00 d p d l  OOcm’ - 34 dpm/l 00cm2)/33 dpm/l OOcm’ 

Where 
AB is the relabve shdt or the resolubon of measurements in units of measurement 

uncertainty (MARSSIM recommends a value between 1 and 3) 

DCGL TSA is the total surface acbvlty denved concentratton guideline value (DOE Order 5400 5 total 
surface acbwty limit equals 100 d p d l  OOcm’ for transuranics, per the 8779 Cluster 
Radiological Closeout Survey Plan) 

LBGR TSA is the lower bound of the gray region - the lower bound of the range of values of the 
parameter of interest in a survey unit where the consequences of making a declsion error is 
relabvety minor The LBGR TSA was adjusted to obtain a relative shtft between 1 and 3 (I e , 3 4  
dpd100cm’ for transuranm) 

SD TSA is the esbmated standard dewabon of the total surface acbvity measurements (MARSSIM 
recommends assuming a 30% coeffiaent of vanabon d scoping or characterizatmn data is not 
available) 

Determine the Sign P value by loolong up the relattve shtft (A/6) in Table 5 4 of MARSSIM (the Sign P value is 
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the 
survey untt median is actually at the LBGR) The Slgn P value from Table 5 4, equals 0 977250 for a relabve 
shM of 2 0 

Determine the number of total surface actrvity measurements for the applicable survey unit using the following 
MARSSIM, Sec6on 5 5 2 3 formula that is based on Plutonium contaminants not being present in the 
background 

N = (1 645 + 1 645)’/4(Sign P - 0 

N = (1 645 + 1 645) ‘/ 4(0 977250-0 5)’ = 11 88 

Where 
1645 is the alpha and beta declston error value (95% confidence) per the 8779 Cluster Radiological 

Closeout Survey Plan 

Stgn P equals 0 977250 

Increase N by 20% to allow for missing or invalid data points per MARSSIM. -on 5 5 2 3 

N=1188’12=1425 

i Uate 
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Survey Area: A 

S u m y  Unit (s): 72901,72902,72903 

I Building 729 

, 

Media Surface Activity Measurement Calculation Worksheet 

Step 1 Determine the relative shift (AS) in accordance with MARSSIM Section 5 5 2 3 as follows 

Note Since a reference area background subtract will not be used for uranium measurements and since the 
equation in Section 5 5 2 3 results in a larger number of samples than the equation in Section 5 5 2 1 for a 
relative shift of 2 0, it is acceptable to use the equation in Section 5 5 2 3 for uranium 

A6 = (DCGL m a  - LBGR -)/ SD d m  

A L  = 2 0 = (1 00 dpm/l OOcm2 - 95 7 dpm/100cmz)/2 1 5 dpm/l OOcm2 
= (5000 dpm/lOOcmZ - 481 9 9 d p d l  OOcm2)/90 04 dpmll OOcmz 

U ” r  n h y -  

Where 
A6 is the relattve shift or the resolution of measurements in unds of measurement 

uncertainty (MARSSIM recommends a value between 1 and 3) 

is the total surface activity denved concentration guideline value (DOE Order 5400 5 total 
surface contaminatton limit equals 100 dpm/100cm2 for transuranics and 5OOO dpm/100cm2 for 
uranium. per the B779 Cluster Radiological Closeout Survey Plan) 

is the lower bound of the gray region - the lower bound of the range of values of the 
parameter of interest in a survey unit where the consequences of making a deasion error is 
relattvely minor The LBGR n\.du was adlusted to obtain a relattve shift between 1 and 3 (I e , 
95 7 dpm/100cm2 for transuranics and 4819 9 dpm/100an2 for uranium) 

DCGL 

LBGR m a  

SD m a  is the esttmated standard deviation of the media surface adrvity measurements (MARSSIM 
recommends assuming a 30% coeffiaent of vanatton d scoping or charadematton data IS not 
available) SIX paint samples (3 intenor and 3 extenor) were taken dunng the chatademation 
phase of 8729 The SIX samples resulted in a standard deviatton of 2 15 for transuranics and 
90 04 for uranium 

Step 2 Determine the Sign P value by looking up the relative shift(A6) in Table 5 4 of MARSSIM (the Sign P value is 
the esttmated probability that a random measurement from the survey unit wtll be less than the DCGL when the 
survey untt median is actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relattve 
shift of 2 0 

Step 3 Determine the number of media surface actnrtty measurements for the applicable survey unit using the following 
MARSSIM, Secbon 5 5 2 3 formula that is based on Plutonium contaminants not being present in the 
background 

N = (1 645 + 1 645)’ / 4(Sign P - 0 5)2 

N = (1 645 + 1 645)’/4(0 9772504 5)’ = 11 88 

Where 
1645 

Sign P equals 0 977250 

Step 4 Increase N by 20% to allow for missing or invalid data points per MARSSIM, Sectron 5 5 2 3 

N = 11 88 1 2 = 14 25 

is the alpha and beta deasion error value (95% confidence) per the 8779 Cluster Radiological 
Closeout Survey Plan 
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I Survey Area: A I Building 729 I I 
I 

Survey Unit (s): 72901,72902,72903 

Removable Surface Activity Measurement Calculation Worksheet 

Step 1 

Step 2 

Step 3 

Step 4 

Determine the relative shift (As) in accordance with MARSSIM, Section 5 5 2 3, as follows 

A 6  = (DCGL nmow~ - LBGR r m ) /  SD ranwr~o 

A/6 = 1 67 = (20 dpmll Wanz - 10 dpm/l 00cm2)/6 dpm/lOOcmZ 

is the relative shift or the resolution of measurements in units of measurement 
uncertainty (MARSSIM recornmends a value between land 3) 

is the removable surface activity denved concentration guideline value (DOE Order 5400 5 
removable surface contamination limit equals 20 dpmll OOunz for transuranics) 

is the lower bound of the gray region - the lower bound of the range of values of the parameter 
of interest in a survey unit where the consequences of making a decision error 1s relatively 
minor In order to obtain a relative shift between 1 and 3 and since the surface activity 
counting instrumentation has a minimum MDA of 50% of DCGL, the chosen LBGR is 50% of 
the DCGL (I e , 10 dpm1100cm2 for transuranics) 

is the estimated standard deviation of the removable surface activity measurements 
(MARSSIM recommends assuming a 30% coefticlent of vanation if scoping or charactenzation 
data IS not available) Since the 8729 scoping or charactenzation data did not contain actual 
values less than the MDA of the counting instrument, a value of 6 dpml lWad was used (6 
dpm/lOOunZ zquals a 30% coeffiuent of vanation of the DCGL m) 

Determine the Sign P value by looking up the relative shift (A/6) in Table 5 4 of MARSSIM (the Sign P value is 
the estimated probability that a random measurement from the survey unit wll be less than the DCGL when the 
survey unit median is actually at the LBGR) The Sign P value from Table 5 4, rounded conservatively, equals 
0 945201 for a relative shift of 1 67 

Determine the number of removable surface activity measurements for the applicable survey unit using the 
following MARSSIM, Section 5 5 2 3 formula (based on Plutonium contaminants not being present in the 
background) 

N = (1 645 + 1 645)' /4(Sign P - 0 5)2 

N = ( l  645+ 1645)2/4(0945201-05)2 =1365 

Where 
1645 is the alpha and beta deusion error value (95% confidence) per the 8779 Cluster Radiological 

Closeout Survey Plan 

Sign P equals 0 945201 

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5 5 2 3 

N=1365 '1  2=1638 

Conclusion A minimum of 17 removable surface acbvity measurements wll be obtained in each of the above 
survey unit(s) 
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Survey Area: A I Survey Unit: 72903 I Building 729 
Survey Unit Description 
Bldg 729 extenor walls and roof 

Date 
IJc\7? 

SURVEY SIGNATURE SHEET 
Removable Contamination and Surface Media Survey Performed By 

2 - P W  
Date 

Surface Contamination Monitor Survey Performed By 

Date 

Engineer's Pnnted Name Employee # Englneer'sSlgnetU re Date 

I I 
Engineer's Pnnted Name Employee # Engineer's Signature 
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Survey Area: A I Survey Unit: 72903 I Building 729 

Survey Unit Description 
Bldg 729 exterior walls and roof 

J 

4 h  i f 7  
Date 

Total Surface Contamination Measurements Performed By 

Survey Reviewed 
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Survey Area: A I Survey Unit: 72903 I Building 729 
Survey Unit Description 
Bldg 729 exterior walls and roof 

Eng inwnnted  Name Employee # Engineer's Slgnature 

~- 

SURVEY SIGNATURE SHEET 

Date 

Removable Contamination and Surface Media Survey Performed By 

Engineer's Pnnted Name \\ 

Engineer's Pnnted Name 

RCT Pnnted Name E- # RCT Signature Date 

'%\ 
RCT Pnnted Name Employee # 

RCT Pnnted Name EmDlOYW # RCT Sianature Date - . 

Employee # Engineer's Slgnature Date 

Employee- - , , Engineer's Stgnature Date 

Engineer's Pnnted Name 

Engineer's Pnnted Name 

Employee # E n g i n w n a t u r e  Date 

c 

Employee # Enqineer's Slgnature \ Date 

I I 

Engineer's Pnnted Name Employee # Engineer's Signature Date I I I 

Survey Reviewed Bm 

Date 
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Survey Area: A I Survey Unit: 72903 I Building 729 

Survey Unit Description 
Bldg 729 exterior walls and roof 

Lab Sample Sample Pre-Sample Pre Sample Post Sample 
Sample Number Location Surface Total Activity Removable Total Activity 

SURFACE MEDIA DATA FORM 
Post Sample 
Removable 

e Date 
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' e  GRIDDING METHODOLOGY/CALCULATION DATA SHEET 

Grid Soacina Equations 

For Triangular Grids 

L = SQRT (A/0.866*n) 

Where A = total surface area of survey unit, m7 
n = number of measurements as calculated using the one sample statistical test 
0 866 = constant provided by MARSSIM for fnangular gndding 
L = calculated distance between gnd points, m 

For Rectangular Grids 

L = SQRT (Ah) 

Where A = total surface area of survey unrt, m2 
n = number of measurements as calculated using the one sample statistical test 
L = calculated distance betwen gnd ptnnfs, m 

Grid Calculations 

Grid Type Selection Triangular Rectangular 
I 

I 

I Total Area in Survey Unit 828 m* 

Actual Grid Size (rounded down to nearest whole number) 7 0  m 

1 Calculations Performed By 

3/9/94 * 
Date 
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COVER PAGE 

Sanford Cohen & Associates 
Southeastem Enwonmental Laboratory 

1000 Montxcello Court 
Montgomery, Alabama 36 1 17 

Laboratory Code* SCA Subcontract Number KH700325EP6 

RIN- 99A5050 
LIC RC01B004 

Laboratory Report Ide~ithatron Code: 1480, 1481, 1482, 1483 

SampleMatnx: Waste 

I Laboratory Sample Number JI Site Sample N u m h  n 
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COVER PAGE (Continued) 

Sword &hen & Associates 
Southeastern Enwonmental Labore 

1000 Montdlo Court 
Montgomery, Alabama 361 17 

Laboratory coda. SCA Subcontract Number KH700325EP6 

IUN 99A.5050 
LIC* RC01B004 

Laboratory Report 1dentifim.1011 Code: 1480,1481, 1482, 1483 

I 

Slk Sample Numbers 

99A5050-021 001 Bldn 729 
99A5050422.001 B l d g 5  
99A5050-023 001 Bldg 729 
99M050-024 001 Bldg 729 
99A5050-025 001 Bldg 729 
99A5050-026 001 Bldg 729 
99A5050427.001 Bldg 729 
99A5050-028 001 Bldg 729 
99A5050-029 001 Bldg 729 
99A5050.030 0 0 1  Bldg 729 

Laboratmy control sample (Lc) 
DuPh- 0 

063 , 
I 
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COVER PAGE 

KH199- 1480-03 
KH199- 1480-04 
KH199- 1480-05 
KH199-1480-06 
KH199-1480-07 
KH199- 1480-08 
KH199- 1480-09 
KH199-1480-10 
SCAQC-1480-LC1 
SCAQC-1480-LD1 
SCAQC-1480-PB 

Sanford Cohen & Associates 
Southeastern Enwonmental Laboratory 

1000 Monticello Court 
Montgomery, Alabama 361 17 

KH 1 99-1 480-03 
KH 199-1480-04 
KH199-1480-05 
KH 199-1480-06 
KH199- 1480-07 
KH199- 1480-08 
KH 199-1 480-09 
KH199-1480- 10 

SCAQC-1480-LC 1 
SCAQC-1480-LD1 
SCAQC- 1480-PB 

Laboratory Code SCA Subcontract Number KH700325EP6 

\ 

RIN 99A5050 
LIC RC01B004 

Laboratory Report Identification Code 1480, 1481, 1482, 1483, 1488, 1489, 1500 

'J 99A5050-017 001 Bldg 729 KH199-148 1-07 KH199- 148 1-07 KH 199-148 1-07 

Sample Matnx Waste 

99A5050-013 001 Bldg 729 
99A5050-014 001 Bldg 729 
99A5050-015 001 Bldg 729 
99A5050-016 001 Bldg 729 

Site Sample Numbers 

KH 199- 148 1-03 KH199- 148 1-03 KH199- 148 1 -03 
KH199- 148 1-04 KH199-148 1-04 KH199- 148 1-04 
KH199- 148 1-05 KH199-148 1-05 KH199-148 1-05 
KH 199- 148 1-06 KH 199- 148 1-06 KH 1 99- 148 1-06 

I ~ Labo%orv SamDle Number II 

c-r 

I uranium I Plutonium I Americium II 

99A5050-018 001 Bldg 729 KH199-1481-08 KH199-1481-08 KH199-1481-08 
99A5050-019 001 Bldg 729 KH199-1481-09 KH199-1481-09 KH199-1481-09 
99A5050-020 001 Bldg 729 KH199- 148 1 - 10 KH199-148 1- 10 KH199-148 1-10 
Laboratory Control Sample (LC) SCAQC-1481-LC1 SCAQC-1481-LCl SCAQC-1481-LC1 
Duplicate (LD) SCAQC-1481-LDl SCAQC-148 1-LD1 SCAQC- 148 1-LD 1 

Preparation Blank (PB) SCAQC-1481-PB SCAQC-1481-PB SCAQC-1481-PB 
L 

!99A5050-001 001 Bldg 729 1 KH 199-1480-0 1 f KH199- 1480-0 1 I KH 199- 1480-0 1 11 
99A5050-002 00 1 Bldg 729 
99A5050-003 001 Bldg 729 
99A5050-004 001 Bldg 729 
99A5050-005 001 Bldg 729 

99A5050-007 001 Bldg 729 
99A5050-006 001 Bldg 729 

99A5050-008 001 Bldg 729 
99A5050-009 001 Bldg 729 
99A5050-010 001 Bldg 729 
Laboratory Control Sample (LC) 
Duplicate (LD) 
PreDaration Blank IPB) 

KH199-1480-02 
KH199- 1480-03 
KH199- 1480-04 
KH199-1480-05 
KH 199- 1480-06 
KH199- 1480-07 
KH199- 1480-08 
~ ~ r 9 9 - 1 4 8 0 - 0 9  
KH199- 1480- 10 
SCAQC- 1480-LC 1 
SCAQC-1480-LDl 
SCAQC- 1480-PB 

KH199-1480-02 IKH199-1480-02 11 

I Laboratory Sample Number II Site Sample Numbers 

I! I uranium I PlutoIllm I h e n c i u m  !I 
11 99A5050-011001 Bldg 729 I KH 199- 148 1-0 1 I KHI 99- 148 1-0 1 I KH 199- 148 1-0 1 11 
11 99A5050-012 001 Bldg 729 1 KH 199- 148 1-02 I KH199- 148 1-02 I KH 199- 148 1-02 11 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Samples 
,Radtonudde Laboratow Control Sample (LC) Laboratow Duplicate Anaksis (LDl Preparation Blank (PB) 

U SCAQCl48GLCl SCAQC-1480-LDl SCAQC-148O-PB 
Pu SCAQC-148O-LCl SCAQC1480-LDl SCAQC-1480-PB 
Am SCAQC-1480-LCl SCAQC-1480-LD1 SCAQC-1480-PB 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 
Slte Sample ID 001 001 

Other Sample ID BLDG 729 Collection Date 2/18/99 DateRecelved 3/2/99 
BatchNumber 1480 Laboratory Code SCA 

Laboratory Adlvity 2 CY Counting Error Total Error MDA 
Method Number Radionuclide SamDle ID (PCl/Q) (PCllCI) (PCLh) (PClld 
ACW03 U-233/234 KH199-1480-01 0 266 0 117 0 129 0 057 
ACW03 U-235 KHl99-1480-01 0 015 0 029 0 029 0 039 
ACW03 U-238 KH199-148041 0 352 0 134 0 152 0 032 
A M 3  PU-239/240 KHl99-1480-01 0 046 0 047 0 047 0 031 
ACWO3 AM-24 1 KHl99-148o-Ol 0 131 0 104 0 107 0 109 

lo00 Monlmtlo Cout*hlontganafy Nabma 361 17 ‘334 2722234 ‘FPX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 

Other Sample ID BLDG 729 Collection Date 2/18/99 DateRecelved 3/2/99 
Site Sample ID 002 001 

Batch Number 1480 Laboratory Code 

Laboratory Actnrlty 2 a Counting Error Total Enor MDA 
Method Number Radionuclide Sample ID 0 (QCl/Q) (QCda) (QCl/d 
ACW03 U-233R34 KH199-1480-02 0 425 0 158 0 179 0 063 
ACW03 U-235 KH199-1480-02 0 016 0 032 0 033 0044 
ACW03 U-238 KHl99-1480-02 0 377 0 146 0 165 0 035 
ACWO3 PU-239/240 KH1991480-02 0 014 0 036 0 036 0 067 
ACW03 AM-24 1 KH199-1480-02 0 009 0 061 0 061 0 115 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation Blank (PB) 

U SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQG1480-PB 
Pu SCAQC-148O-LCl SCAQG1480-LDl SCAQC-148O-PB 
Am SCAQC-1480-LCl SCAQC-1480-LDl SCAQC-1480-PB 

1000 M m t ~ I b C ~ * M a n ~ ~  AJdJma 36117 334 272 PM*FIU( 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentfication Number 99A5050 

I 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx W A  

Site Sample ID 003 001 

Other Sample ID BLDG 729 Colledon Date 2/18/99 DateReoelved 3/2/99 
BatchNumber 1480 Laboratory Code =A 

Laboratory Adrvlty 2 u Counting Error Total Error MDA 

ACW03 U-233/234 KHl99-1480-03 0 313 0 130 0 144 0 059 
ACW03 U-235 KHl99-148043 0 000 0 000 0 OW 0 041 
ACW03 U-238 KHl99-148043 0 312 0 130 0 144 0 059 
ACWO3 PU-239/240 KHl99-148043 0 106 0 094 0 096 0 100 
ACW03 AM-241 KHl99-1480-03 0 005 0 046 0 046 0 097 

Method Number Radionudide Sample ID (PCI/Q) (PCJQ) (PCVQ) (PClh) 

Quality Control Samples 
Radionudide Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation Blank (PB) 

SCAQC-1480-LCl SCAQC-1480-LDl SCAQC-1480-PB 
SCAQC-1480-LCl SCAQC14BO-LDl SCAQC-1480-PB 

Am SCAQC-1480-LCl SCAQC-1480-LDl SCAQC-1460-PB 

loo0 Mmtlcallo Ccul -Mangauy Alllbms '38117 ' 3 3 4  2722234 FAX 334 213 0407 

Page 28 of49 
023 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

~ ~ ~ 

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matrix W a  

Sde Sample ID 004 001 

Other Sample ID BLDG 729 Collection Date 2/18/99 DateRearved 3/2/99 
BatchNumber 1480 Laboratory Code a 

Laboratory Actrvity 2 u Counting Error Total Error MDA 
Method Number Radionucllde Sample ID (pCl/g) (pCllq) (PCl/d (pCl/g) 
A W 0 3  U-2331234 KHl98148O-04 0 318 0 119 0 135 0 028 
ACW03 U-235 KHl98148O-04 0 020 0 037 0 038 0 061 
ACW03 U-238 KHl99-1480-04 0 368 0 128 0 148 0 028 
ACWO3 PU-239/240 KH198148O-04 -0 004 0 009 0 009 0 051 

1 ACW03 AM-241 KHl99-1480-04 0 OO8 0 029 0 029 0 065 

Quality Control Samples 
Radionuclide Laboratory Control Sample (LC) Laboratorv Duplicate Analysis (LD) Preparation Blank (PB) 

U SCAQC-1480-LCl SCAQC-1480-LD1 SCAQC-1480PB 
SCAQC-1480-LD1 SCAQC-1480-PB Pu SCAQC-1480-LCl 

Am SCAQC-1480-LC1 SCAQCl480-LDl SCAQC-1480-PB 

lOOOMonkelbCar( Mmlg~mery 4Wmna 36117'334272P34*FAX3342130407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 

Other Sample ID BLDG 729 Collection Date 2/12/99 DateReanred 3/u99 
Stte Sample ID 005 001 

BatchNumber _1480 LaboratoryCode SCA 

Laboratory ActlvQ 2 u Counting Error TotalEnor MOA 
Method Number Radionudide Sample ID (PCl/g) (PCJtl) (PCdQ) (PCl/Ql 
ACWO3 U-233/234 KHl99-1480-05 0 225 0 104 0 113 0 031 

ACWO3 u-238 KH199-1480-05 0 101 0 068 0 071 0 030 
ACWO3 pu-239~40 KHI 99-1 480-05 0 037 0 043 0 043 0 033 
ACWO3 AM-241 KH199-148045 -0044 0 135 0 135 0 259 

ACWO3 U-235 KHl9Sl48O-05 0 014 o 028 0 028 o 038 

Radioanalytical Results 

Report Identitication Number 99A5050 

Quality Control Samples 
Radlonudide Laboratow Control Sample (LC) Laboratow DuDlicate Analvsis (LD) PreDaratlon Blank (PB) 

U SCAQC148O-LC1 SCAQC-1480-LD1 SCAQC-1480-PB 
Pu SCAQC-148O-LCl SCAQC-1 480-LD1 SCAQC-148O-PB 
Am SCAQC-1480-LC1 SCAQC14WLDl SCAQC-1480-PB 

loo0 MaMr*lb CarC ' Montgomery Alsbuna '36117 '334 2722234 'FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matru Waste 

Site Sample ID 006 001 

Other Sample ID BLDG 729 Collection Date 2/12/99 DateRecewed 3/2/99 
EatchNumber 1480 Laboratory Code SCA 

I 
Laboratory Activlty 2 u Counting Error Total Error MDA 

Method Number Radionuclide Sample ID 0 (PCdQ) IPCIIQ) (dCIctlQ) 
ACW03 U-2331234 KHl99-1480-06 0 777 0 231 0 278 0 069 
ACW03 U-235 KHl99-1480-06 0 035 0 050 0 051 0 048 
ACW03 U-238 KHl99-1480-06 0 779 0 230 0 278 0 038 
ACWO3 PU-239/240 KHl99-1480-06 0 038 0044 0 045 0 034 
ACW03 AM-241 KHlW1480-06 0 024 0 046 0 046 0 075 

Quality Control Samples 
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analvsis (LD) Preparation Blank (PE) 

SCAQC-1480-LDl SCAQC-1480-PB U SCAQC-148O-LCl 
Pu SCAQC-1480-LCl SCAQC-1480-LDl SCAQC-148O-PE 
Am SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PE 

1000 Monwnllo Curt- Mmtgornuy AlobMla - 361 17 334 272 PY 'FAX 334 213 (yo7 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matnx Waste 
Site Sample ID 007 001 

Other Sample ID BLDG 729 Collection Date 211 2/99 DateRecewed 3/2/99 
BatchNumber Laboratory Code 

Laboratory Activlty 2 o Counting Error Total Error MDA 

ACWO3 U-233M34 KH199-148 0-07 0 152 0 098 0 102 0 069 
ACW03 U-235 KH199-1480-07 0 018 0 035 0 036 0 048 
ACWO3 U-238 KH 199-1480-07 0 186 0 105 0 112 0 039 
ACWO3 PU-239/240 KH1991480-07 0 027 0 051 0 051 0 083 
ACWO3 AM-241 KH199-1480-07 0 028 0 114 0 114 0 202 

Method Number Radionuclide Sample ID (PCI/g) (DCJQ) (DCJQ) (DCdII) 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (Pel 

U SCAQC-1480-LCl SCAQG148O-LDl SCAQC-1480-PB 
Pu SCAQC148O-LCl SCAQC-1480-LDl SCAQC-1480-PB 
Am SCAQC-1480-LCl SCAQC-148O-LDl SCAQC-1480-PB 

loo0 Mw&elb Cum ‘Montganmy A l m a  ‘36117 ‘ 3 3 4  2722234 ‘FAX 334 213 0107 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentrficatron Number 99A5050 

Project Name Kaiser-Hill Chatnof-Custody Number 99A5050#001 Matrix 

Site Sample ID 008 001 

Other Sample ID BLDG 729 Collection Date 2/9/99 DateRecelved 3/2/99 
Batch Number 1480 Laboratory Code e 

Laboratory Actlvtty 2 u Counting Error Total Error MDA 
Method Number Radronudrde Sample ID [OCVQ) (PClk7) [DCIIQ) (PCIIQ) 
ACWO3 U-233/234 KHl99-148W8 0 264 0 119 0 130 0 059 
ACWO3 U-235 KH199-148048 0 015 0 030 0 031 0 041 
ACWO3 U-238 KH199-148W8 0 134 0 082 0 087 0 033 
ACWO3 PU-239/240 KH199-148048 0 027 0 038 0 038 0 036 
ACW03 AM-241 KHl99-148048 -0 018 0 069 0 069 0 160 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analvsis (LD) Preparation Blank (PB) 

U SCAQC-1480-LCl SCAQC-1480-LD1 SCAQC-1480-PB 
Pu SCAQC-148O.LCl SCAQCl4WLDl SCAQC-1480-PB 
Am SCAQC-148O-LCl SCAQC-1480-LD1 SCAQC-1480-PB 

0 3 4  



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Quality Control Samples 
Radionudde Laboratow Control Sample (LC) Laboratow Duplicate Analysis (LD) Preparation Blank (PB) 

SCAQC-1480-LD1 SCAQC-1480-PB U SCAQC-1480-LCl 
SCAQC-148O-LDl SCAQC-1480-PB Pu SCAQC-1480-LCl 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 
Site Sample ID 009 001 

Other Sample ID BLDG 729 Collection Date 2/9/99 DateRecewed 3/2/99 
BatchNurnber 1480 Laboratory Code SCA 

Laboratory Activity 2 u Counting Error Total Error MDA 
Method Number Radionudide Sample ID (DCdQl (DCl/a) (DCdal (pCl/a) 
ACWO3 U-2331234 KH199-1480-09 0 294 0 139 0 151 0 083 
ACW03 U-235 KHl99-1480-09 0 036 0 051 0 052 0 049 
ACWO3 U-238 KH199-1480-09 0 362 0 151 0 168 0 039 
ACWO3 PU-239/240 KH199-1480-09 -0 006 0011 0011 0 065 
ACWO3 AM-241 KHl99-148049 0 050 0 076 0 077 0 113 

loo0 Mar(lcelb Ccul 'Montganecy AJPbama '36117 '334 272 2234 FAX 334 213 0407 
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I Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

ACW03 AM-241 KH199-1480-10 0 028 0 061 0 061 0 104 

Radioanalytical Results 

Report Identification Number 99A5050 

Quality Control Samples 
Radionuclide Laboratow Control Sample (LC) Laboratow Duplicate Analysts (LD) Preparation Blank (PB) 

U SCAQCl48O-LCl SCAQCl480-LDl SCAQCl480PB 
Pu SCAQCl48O-LCl SCAQC-1480-LDl SCAQC14O-PB 
Am SCAQCl4801Cl SCAQCi480-LDl SCAQC-1480-PB I 

1000 Maaiwlb Cart '  Montganuy A*bma'36117 ' 3 3 4  272ZZM'FAX 334 213 0407 
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Sanford Cohen 8~ Associates 
Southeastern Environmental Laboratory 

r Laboratory Actlvity 2 Q Counting Error Total Error MDA 
Method Number Radionuclide SamDle ID (QCllS) (PCllS) (PCdQ) (pCll0) 
ACW03 U-233/234 KHl99-148141 0 623 0 197 0 233 0 037 
A M 3  U-235 KHl99-148141 0 026 0 049 0 050 0 081 
ACW03 U-238 KHl99-1481-01 0 634 0 199 0 236 0 037 
ACW03 PU-239/240 KHl99-148141 0 041 0 048 0 048 0 037 
ACW03 AM-241 KH199-148141 0 029 0 072 0 072 0 118 

Radioanalytical Results 

Report ldentlfication Number 99A5050 

Project Name Kaiser-Hill 

Sfie Sample ID 011 001 

Other Sample ID BLDG 729 

~~ 

Chainof-Custody Number 99A5050#001 

Collection Date 2/8/99 
BatchNumber 1481 

Matnx Waste 

DateRecewed 312199 
Laboratory Code SCA 

Quality Control Samples 
Radionudlde Laboratory Control Sample (LC) Laboratory Duplicate Anawsis (LD) Preparation Blank (Pa) 

U SCAQC-148 1 -LC 1 SCAQC-148l-LDl SCAQC-1481-PB 
SCAQC-1481-PB Pu SCAQC-1481-LCl SCAQC-1481-LD1 

Am SCAQC-1481-LC1 SCAQC-148 1 -LD1 SCAQC-I 481 -P0 

loo0 MorM(lo Cout*MmtQommy Nabmna 36117 ' 3 3 4  27222% * FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chatnof-Custody Number 99A5050#001 Matnx Waste 
Site Sample ID 012 001 

Other Sample ID BLDG 729 Collection Date 2/17/99 DateRecerved 3/2/99 
BatchNumber 1481 Laboratory Code 

Laboratory Actrvity 2 u Counting Error Total Error MDA 

ACWOJ U-233/234 KH199-148142 0 023 0 042 0 042 0 069 
ACW3 U-235 KHl99-148142 0 018 0 035 0 036 0 048 
ACW03 u-238 KHl99-1481-02 0 122 0 087 0 091 0 069 
ACWOJ PU-239/240 KHl99148142 0 024 0 034 0 034 0 032 
ACWO3 AM-241 KHl99-148142 4 022 0 042 0 042 0 116 

Method Number Radionuclide Sample ID (QCIIQ) (PCJQ) (PCllQ) (DCl/a) 

Quality Control Samples 
,hdionudlde Laboratory Control Sample (LC) Laboratow Duplicate Analvss (LD) Preparabon Blank (PB) 

U SCAQC-148 1-LCl SCAQc1481 -LO1 SCAQC14814B 
Pu SCAQC-1481 -LCl SCAQC-1481-LDl SCAQC-1481 -PB 
Am SCAQC-1481-LCl SCAQC-1481-LD1 SCAQC-1481-PB 

1000 M m b  C m '  MonQomwy Nsbmu '361 17 '334 27222% 'FAX 334 213 0407 
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Quality Control Samples 
Radionudlde Laboratow Control SamDle (LC) Laboratow Duplicate Analvsis (LD) PreDaration Blank (PB) 

SCAQC-1481 P B  
SCAQC-1481 -LDl SCAQC-1481-PB U SCAQC-1481-LCl 

Pu SCAQC-148 1 L C 1  SCAQC-1481-LD1 
Am SCAQC-1481-LCl SCAQC-1481 -LD1 SCAQC-1481-PB 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

~ ~~~ ~ 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matrix Waste 

Site Sample ID 013 001 

Other Sample ID BLDG 729 Collection Date 21 7/99 DateRecelved 3/u99 
I BatchNumber 1481 Laboratory Code SCA 

Laboratory Adlvlty 2 u Counting Error Total Error MDA 

ACW03 U-233l234 KHl991481-03 0 086 0 086 0 088 0 058 
ACW03 U-235 KHl99-1481-03 0 015 0 057 0 057 0 128 
ACW03 U-238 KHl99-148143 0 149 0 115 0 119 0 058 
ACW03 PU-2391240 KHl991481-03 -0 010 0 014 0 014 0 066 
ACWO3 AM-241 KHl991481-03 0 047 0 060 0 061 0 081 

Method Number Radionudide Sample ID (DCdQ) (PCdQ) (PCdS) (PcdP) 

i m  m m  cart-~arlgauy AWJWI. *36117 ' 3 3 4  272 a34 'FAX 3% 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matrix 

Site Sample ID 014 001 

Other Sample ID BLDG 729 Collection Date 2/17/99 DateRecenied 3/2/99 
BatchNumber 1481 Laboratory Code e 

Laboratory Actwlty 2 u Counting Error TotalError MDA 
Method Number Radionuclide Sample ID (DCdQ) (PCdfJ) (PCdQ) (pCdd 
ACW03 U-233/234 KH 1 99-1 481 44 0 144 0 088 0 093 0 035 
ACWO3 U-235 KHl99-148144 0 016 0 032 0 033 0044 
ACWO3 U-238 KH199-1481-04 0 221 0 110 0 119 0 035 
ACWO3 PU-2391240 KH199-148144 0 023 0 049 0 049 0 083 
ACWO3 AM-241 KHl99-148144 0 037 0 061 0 062 0 094 

Quality Control Samples 
Radronudide Laboratory Control Sample (LC) Laboratory Duplicate Anatvsis (LD) Preparation Blank (PB) 

U SCAQC-1481 -LC1 SCAQC-1481-LD1 SCAQC-1481-PB 
Pu SCAQC-1481 -LC1 SCAQCl481-LDl SCAQC-1481-PB 
Am SCAQC-1481 -LCl SCAQC-1481 -LD1 SCAQC-1481-PB 

lw0 Mont~caUo Coul *Monlgomery Alabmna '36111 334 272 2234 'FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldenttfication Number 99A5050 

Project Name Kaiser-Hill Chainof-Custody Number 99A5050#001 Matnx Waste 

Slte Sample ID 015 001 

Other Sample ID BLDG 729 Collection Date 2/17/99 DateRecewed 3/2/99 
BatchNumber 1481 Laboratory Code a 

Laboratory Adivlty 2 Q Counting Error Total Emr MDA 

A M 3  U-233/234 KHl99-1481-05 0 154 0 099 0 103 0 070 
ACW03 U-235 KHl99-1481-05 0 000 OOOO 0 O W  0 048 
ACWO3 U-238 KHl99-1481-05 0 087 0 072 0 074 0 039 
ACW03 PU-239/240 KHl99-1481-05 0 007 0 027 0 027 0 061 
A M 3  AM-241 KH199-1481-05 0064 0 087 0 088 0 123 

Method Number Radionudide Sample ID [PCl/O) IPCdO) IPCdO) IPCdSr) 

Quality Control Samples 
Radionudlde Laboratow Control Sample (LC) Laboratow Duolicate Anahis (LO) Preparation Blank lPB) 

U SCAQC-1481-LCl SCAQC-1481-LDl SCAQC-1481-PB 
Pu SCAQC-1481 I C 1  SCAQCl481-LDl SCAQC-1481 -PB 
Am SCAQC- 148 1-LCl SCAQC-148 1 I D 1  SCAQC-1481-PB 

loo0 Momcello Co~A*-my Natauna '38117 '334 272PY * FAX 3M 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Quality Control Samples 
Radionudde Laboratow Control Sample ILC) Laboratow Duplicate Analvsis ILD) Preparation Blank /PB) 

U SCAQC-1481 -LC1 SCAQC-1481 -LD1 SCAQC-1481 -PB 
Pu SCAQCt481-LCI SCAQC-1481-LD1 SCAQC-1481 -PB 
Am SCAQCl481-LCl SCAQC-1481 -LD1 SCAQC-1481-PB 

Radioanalytical Results 

Report Identification Number 99A5050 

~ ~~~ 

Project Name Kaiser-Hili Chain-of-Custody Number 99A5050#001 Matnx Waste 

Site Sample ID 016 001 

Other Sample ID BLMj  729 Collection Date 2 1  7/99 DateRecerved 3/u99 
BatchNumber 1481 Laboratory Code SCA 

Laboratory Activity 2 CI Counting Error Total Error MDA 

ACWO3 U-2331234 KH199-148146 0 070 0 070 0 071 0 073 
ACW03 U-235 KH199-1481-06 0 056 0 065 0 067 0 051 
ACW03 U-238 KH199-1481-06 0 061 0 061 0 062 0 041 
ACWO3 PU-239/240 KH199-148146 0 000 0 OW OOOO 0 037 
ACW03 AM-241 KH199-1481-06 -0 041 0 054 0 055 0 152 

Method Number Radionudide Sample ID (~Cllgl (pCll9) (DClla) (Pclh) 

l ~ M ~ ~ i b C o u t * M o n ~ e r y  AIpbrna'3117 3342722234 FAX3342130401 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number 99A5050 

Project Name Kaiser-Hill Chainsf-Custody Number 99A5050#001 Matnx Waste 
Site Sample ID 017 001 

Other Sample ID BLDG 729 Collection Date 2/17/99 DateRecelved 3/2/99 
BatchNumber 1481 LaboratoryCode 

~ 

Laboratory Activtty 

ACWO3 U-2331234 KHl99-148147 0 077 
ACW03 U-235 KH199-148147 0 017 
ACWO3 U-238 KHl99-148147 0 090 
ACW03 PU-239/240 KH199-1481-07 0 016 
ACW03 AM-241 KHl99-148147 4006 

Method Number Radionudide Sample ID (PCIh) 
2 u Counting Error TotalError MDA 

(DCVQ) Wl lq )  (DCI/Q) 
0 069 0 071 0 066 
0 034 0 034 0 046 
0 074 0 076 0 066 
0 033 0 033 0044 
0 012 0 012 0 071 

Quality Control Samples 
Radionudide Laboratory Control Sample (LC) Laboratow Duplicate Analvsis (LD] Preparation Blank fPB) 

U SCAQC-148 1 -LC1 SCAQG1481-LDl SCAQGI~~I -PB 
Pu SCAQCl481 -LCl SCAQC-1481-LDl SCAQCl48lPB 
Am SCAQC-1481 -LCl SCAQC-1481-LO1 SCAQG1481-PB 

laX, Mont& C o u l * ~ e r y  Alabm~a ‘36117 ‘ 3 3 4  2722234 ‘FAX 324 213 0407 
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ATTACHMENT K 

Technical Basis Document for SRA/Millennium Services, Inc Data 
Qualification 



a 

INTEROFFICE MEMORANDUM 

DATE Apnl24.1998 

TO C L Guthne, ENGR/CONS/DECON, Bldg T130F. a 4 1 9  - 
?M 

FROM R L Moms, Radiological Engtneenng, Bldg T130B, X6468 

SUBJECT QUALIFICATION OF SWMILLENNIUM SERVICES, INC DATA FOR 
- USE IN BUILDING 123 FINAL SURVEY - RLM-004-98 
- 

The Safe Sites of Colorado Radiological Engtneenng group evaluates and approves 
radiological survey technology used at the Rocky Flats Enwonmental Technology Site 
to assure compliance wth 10 CFR 5 835 401 The subject report, which is attached, 
documents our approval of the data and survey method used by the Shonka Research 
Assoaates, Inc and Millennium Senrices, Inc. team in Building 123 The ExecuWe 
Summary for the report states. , - - ~ - -  

- 1" . I '  

Surface contaminaton surveys of po&ns of d e  north and west kngs of Building 123 
performed by Shonka Research Assocrates am acceptable for use in final release 
survey documentation. The information content, detectron limds, and accuracy of the 
s w e y  report meets or exceeds coqventional survey technology. 

Please contact me if you have quesbons or I can be of further assistance 

- -- 

/ .. - - -- - -  --,.-=*v--- *- 

CJb 

Attachment 
As Stated 

cc 
K W Daniels 
J J Miller 
J M Stewart-Bell 
J M Wood 

cc 
J B Barrosow/oAttach 
K A Dorrw/oAttach 
D J Hatwardw/oAttach 
E D Lessesw/oAttach 
T L Vaughnw/oAttach 
B A Watson wlo Atach 

Think About Your Famrly 13rznk About Yourself Think About Safety 
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Qualification of SRA/Millennium Services, Inc. Data for 
Use in Building 123 Final Survey 

Rocky Flats Environmental Technology Site 
Apnl24,1998 

Revision 0 

Prepared by Robert Moms, CHP 
Safe Sites of Colorado, Radiological Engineer 
,-,->&i' - \ '  

4/24/98 

is *tr ;r $ 1  

I -= - - -* , 9;*y _ z  k- - - 6 4 1  
,I I.- r: 

--+c - t ,  +&*L I J  

Reviewed by Elliott Lesses - -- 
Safe Sites ofColorado, Rad1 

ApproGed by Terry Vaughn, CHP 
Safe Sites of Colorado, Manager, 

Qualification of SRA Data for Building 123 Final Survey 

Page 2 of 38 
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Qualif ication of SWMillennium Services, Inc. Data for 
Use in Building 123 Final Survey 

Executive Summaw 

Surface contamination suweys of porhons of the north and west wings of 
Building 123 performed by Shonka Research Associates are acceptable for 
use in final release survey documentation. The information content, 
detection limits, and accuracy of the survey report meets or exceeds 
conventional - survey technology. 

- 

Introduction 
-;, - 

In early, Apnl, 1998; 'Shonkzi'-Research Asshciates. lnc. and Millennium Services, 
Inc (called, forthis re$ort, SRA) teamed to'perform alpha and beta surface 
contamination skve$iXof *M -3 certain prepared and accessible poaons of the north 
and we? wings' of Building1 23 T6e,'con&$ination &vey$,were intended for 
us6 in%s fi%i?&le&%%#eis *e-," of& building To'a&ufe complian& with 10 
CFR § J€&5-401 , sume6hkolo&'us& a<Rockyc Fk$k3Envi?okngntal 
Technology Site (RFETS) for radiological control purposes is normally pre- 
approved by the central L.y Radiojogical - a*- Engineering grqup-of Safe Siies of 

lead-time for use of th&?echnology -Prbje$ manager6ent recognized and 
accepted the nskthat the data might not prdve to be a<&eptable 

- C-oloradp'z(s_sQc),.lnMs case,pr&-approvzl was not obbined due to the short 

Pnor to collecting data, SRA and Row Mountain Remediabon Services. Inc 
(RMRS) project staff members were provided wrth an acceptance test plan 
prepared by SSOC -A copy of the plan is included as Attachment 1 
Acceptance is based on demonstrating the following 

0 Information presented by the SRA report provides at least the same 
information as surveys performed by conventional means 

The Minimum Detectable Concentrahon for the SFW survey is adequate to 
meet the release cntena in the final survey plan 

The average measured value for each of four NIST-traceable test sources is 
within &20% of the conventionally true value 

10 CFR 5 835.401 (c) Instruments used for monttonng and contamination control shall be 
(2) Appropnate for the types(s). levels, and energles of the radiahons(s) encountered 
(3) Appropnate for exrsbng environmental conditions. 

Qualification of SRA Data for Building 123 final Survey page 2 of 7 
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Acceptance Test Results 

j .  

Refer to Attachment 1 for the specific requirements of each test The SRA 
survey method provided data that passed the acceptance tests in each case 
Details of the test results, exceptions, and conclusions follow 

Confirmatow Measurements 

Measurements were madeat ten of the same onemeter square survey grids by 
SRA using their method, and by Radtologida!.Control Technicians using 
conventional RFETS methods The SRA surveys are documented in their draft 
final Survey report The conventionally acquired suwey report for alpha and beta 
contamination is included as Attachment 2 Surveys were collected in two 
separate sessions in which the alpha and beta backgrounds and reporting 

Consequently a 
gnd that most 
comparison - does notd 
negate the’value of 
do overlap?? q b b  t” p-.... , %.>@43!P r& --? 7@E%-+ -: ’ 7-  2 1  

A quantitatively companson of $e deg5P ofags$mF@between - 2 .  the * - - 
measurement r n e u ; b a s t ~ ~ ~ n ~ ~ T ~ b I e ~ j  . -5> ..e,- - - TO % a v d  .wofing a .  - with negativi- 
numbed, SRA repoks ’results indudyg backgroun$f,inorder to create a readily 
comparable data set, t6e cbnventionally acqui6d’survey data, which are 
normally reported as net results, have been reformatted to show gross results. It 
does appear that there is a systematic bias is between the data sets These 
biases do not appear to be important differences in the context of the questton at 
hand 

- .  matched gnds 

e t - 1 -  
2 ,  

“ <,,. %= yc +)~&-+ 1+-4%ygj& =I- : Y e ’ - I- - r  

~~ ~ 

The image processing algonthms used by SRA require non-negatnre measurement values To 
accommodate this and preserve the tntegnty of the data, gross measurement values which 
include background are reported The assumed value for background is added to the net release 
limit and used for cornpanson to deade if the survey gnd meets release cntena 

Qualification of SRA Data for Building 123 Final Survey page 3 of 7 
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The information in the SRA data set is consistent with and exceeds the 
information available from the conventional survey data set Each square meter 
of the SRA data set contains 400 quantified measurements covering the entire 
surface (IO,OOO cm2) 

The conventional survey data set includes a notation tha(the whole surface was 
scanned and no area of elevated count rate was perceived In other words the 
beta scan was 750 dpm/l00 cm2 and the alpha scan was 100 dpd100 cm2 
The values correspond to the nominal background after corrections for counting 
efficiency have been applied One quantitative measurement representing 100 
c d  is documented - 

As a quality assurance measure, and as a way to reduce'detection limits, the 
SRA method independently recounts each, location with a $&ond detector 
following the first. For each measurement ,the pnmab and$e&ondary detector 
results are plotted Well-behaved data foliow a-45' degreeline when plolled on 
an x-y axis Data points that fall off the;45" degree line ar&e,asily spotted and 

Control charhng of penodic measuremdnkimade O$skn&kd sources dunng the 
survey provides assurance that system 'p&foqnance:isnd cdB-mding during use 
This practice eliminates the need to maintain enviroh+?l$b &nditions within 
arbitrary limits If measurements of the standard sourt+fafi out of control limits, 

- the data mlleeted-since-the last measurement that was' Withii control would be 
evaluated and re-measured if necessary - 

I -- i - g- can be investigated 1 I - *  

( 1  I ' is 
e - p q a  t -  -M4- 
4 5 ~ 4 ,  A-.. .., ere e-= 

The SRA method reduces the human factors involved in surveys on flat prepared 
surfaces The surface to detector distance is fuced by the wheel height and 
vanes only when the surface roughness is substantial Survey speed-is 
computer-controlled by the motonzed cart 

Presentation of the data visually and numerically (representing minimum, 
maximum, mean and standard deviatron) for each square meter, is more 
descnptive that the conventional method The SRA method eliminates the 
problem of data censonng that occurs when "less than' detedon limit values are 
recorded in the conventional method This allows complete statistical evaluation 
to be performed on low activity data sets which are of interest in release surveys 

The SRA data passes the confirmatory measurements cntena 

Qualification of SRA Data for Building 123 Final Survey page 5 of 7 
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Detection Limits z 

To meet final survey plan cntena the Minimum Detectable Concentrationt (MDC) 
of the system should be 50% of the net release limits or less This corresponds 
to an MDC for "'Pu alpha contamination of 50 dpm I 100 an2 or better and the 
MDC for O0Srf"Y beta contamination of 375 dpm I 100 an2 or better 

Attachment 3 is a letter from Dr Shonka that explains how detection limits are 
determined for the S M  method For beta measurements he concludes "Any 
measurement that would lie above the desired performance limits of 375 dpas 
would clearly be above the dtstnbutton of background, and could easily have 
been-identified for further confirmatory measurements A similar conclusion 
could be drawn for the alpha measurements 

, 

Although the MDC concept, which is conceptually based on paired background 
and sample measurements, does not apply to the data as collected by SRA, it is 
easy to conclude that the method is able to detect the kinds and amounts of 
radiation that the final suwey plan specdies. This is confirmed by the fact that 
the SRA survey discovered a small spot in the midst of a large uncontaminated 
area, where the contamination level was 300 dpd100 an2 

The SRA data passes the detection limits clitena 

NIST-Traceable Source Measurements 

* I k.- 

Dr Shonka's letter (Attachment 3), especially the last page, descnbes 
measurements of NIST-traceable sources and presents the results of that 
testing Several minor difficulties arose in testing that required exceptions to the 
plan Those difficulttes do not reflect badly on the SRA survey method 
Although it was specified in the test plan, Or Shonka was told that RFETS- 
supplied sources should be used for testmg The high acttvity beta (%rp9/) 
source that was supplied by RFETS was 50 cm2, not 100 cm2 as nominally 
specified Dr. Shonka used a 100 cm2 '=CS source that he provided to complete 
the test In spite of the widely diffenng beta energies, all measurements of test 
sources passed the acceptance cntena 

* Minimum Detectable Concenttatron may also be called Minimum Detectable Actrvity For this 
purpose the terms are interchangeable The SRA mlculabon of MDA IS determined a poslenon 
based on data representrng a square meter 
dpa is a term used by SRA and others to denote disintegrabons per speclfied area, in this case 

per 100 cn? 

Quailticabon of SRA Data for Building 123 final Survey p a g e 6 o f  7 
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Wall-mounting the test sources proved to be more difficult than expected and the 
source location could not be maintained Handling knobs attached to some of 
the sources prevented a flush mount As a result the test source measurements 
were all done on the floor 

The exceptions to the acceptance test plan are of little practical importance for 
evaluation of instrument performance They do not prevent drawing the 
conclusion that the accuracy of the measurements was well within the f 20% 
cntena normally established for routine radiation assessments 

The SRA data passes the NET-traceable source measurements cntena 

A 

Qualification of SRA Data for Building 123 Final Survey 
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Attachment I 

Acceptance Test Plan for Shonka Research Associates Surface 
Contamination Monitor for Use in Building 123 Closeout Surveys 

Robert Moms, CHP 
SSOC Radiological Engineering 

March 31,1998 

RMRS  Project Management has arranged for the Shonka Research Associates 
(SRA) Surface Contamination Monltor to be demonstrated by Millennium 
Technologies, Inc in Building 123 If acceptkble, the data will be used for 
cloSeout release surveys of real property in the north and west wings of Building 
123 -The data will be acceptable if the Safe Sites of Colorado Radiological 
Engineenng staff determines that acceptance cntena for two tests have been 
met Shonka Research Associates and Millennium Technologies, Inc personnel 
will be allowed to review preliminary conclusiork to assure the data are not 
misinterpreted due to lack of understanding"0f the technology by SSOC staff 
The tests that wdl be performed are 

il IF.' 

confirmatory3neasurements by compa"n'ng surveys made by RCTs using 
standard portable instruments in a few selected areas 

- -  - " ~ ledS0U iceS  , p a ,  

measurements of 7 I,* 6 - 

Confirmatory measurements 

Confirmatory measurements should be made with respect to approximately ten 
unobstructed l-rneter square areas that have been charactenzed for total alpha 
and beta contamination At least four of these areas should represent vertical 
surfaces no more than six feet above floor level Attempts should be made to 
locate areas wlth residual contammation so non-zero data can be compared A 
special survey report should be prepared that summanzes the scan and 
quantitative measurements for each square meter on a separate page The 
survey report should note the amount of time expended to obtain the 
characterization 

The results from the SRA survey should be compared quantitatively and 
qualitatively to the RCT surveys A verbal descnption of the degree of 

~~ ~ ~ 

- This cornemon was made on Apnl20,1998. after the data were collected In wnbng the final 
report it was recogaed that this introductory remark did not match the details of the acceptance 
test spectfied later in the plan R Moms 

Qualification of SRA Data for Building 123 Final Survey 

Page 9 of 38 



0 

agreement should be provided by SSOC Radiological Engineering after the data 
have been collected 

To meet final survey plan criteria the Minimum Detectable Concentrationn (MDC) 
of the system should be 50% of the release limits or less The release limits are 
100 dpm / 100 cm2 alpha and 750 dpm / 100 cm' beta 

Acceptance cntena 'Acceptance will be based bn the determination that the 
infomation presented by the SRA suffey report provides at least the same 
information available from charactenzatton performed by conventional means 
The MDC for '*PU alpha codammatton shall be 50 dpm / 100 crr? or better and 
the MDC for O0Sr-Y beta contamination shall be 375 dpm / 100 cm2 or better 

.I 

Test Measurements 

Test m e a s u ~ ~ m ~ n t s ~ e ~ l d  be made by moving the Surface Contamination 
Monitor over selecte%est sources The test set up should include the following 
charactenstics 

A thin backing plate may be used as anfaid for reproducibly locabng the 
. t'' 3 - s  - - I yc- -e - _  sources 

Two Amersham a ~ ~ ~ ~ ~ , a l u m i n ~ m ~ ~ ~ u , a l p h a  sources, nominally- 100 cm2, 
of known activrty traceable to NlST or equtvalenc reproducibly located, f 2 
cm, Mnth-respect t6tHWefeBriCi3 points-for the survey One of the sources 
should have acttvity in the range of 500 to 1000 dpm The other source 
should have acttvlty at least a factor of 10 higher 

' ..I_ c .-*'. 2 

.:* 3 'I 
- -,, c --+rr-- 

0 Two Amersham anodlzed aluminum % r m  beta sources, nominally 100 cm', 
of known actrvw traceable to NlST or equivalent, reproducibly located, ~t 2 
cm, with respect to the reference points for the survey One of the sources 
should have total activity in the range of 500 to 5000 dpm The other source 
should have total achity at least a factor of 10 higher 

-# 

tt Minimum Detectable Concentratron may also be called Minimum Detectable Activity For this 
purpose the t e r n  are interchangeable The SRA calmlabon of MDA is determined a postenon 
based on data representmg a square meter 

This comectuin was made on Apnl20.1998, aAer the data were collected In wnhng the final 
report it was recognlted that this requirement dld not match the details of the acceptance test 
which allowed, but did not require use of a backtng plate R Moms 

, 
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In a measurement campaign separate from the normal survey, SRA will use their 
normal survey technique to collect a set of test data representing twenty 
measurements at one horizontal location and twenty measurements at one 
vertical location 

The calibration procedure for this data set may be modified to closely match the 
conditions that will occur dunng the test SRA may also choose to collect 
background data for the test locations and subtract that as appropriate 

L 

The average net measured value for each test source will be computed and 
reported in dpml100 cmz If the test sources are not exactly 100 cm2 the 
conventionally true value will be calculated and reported In dpmIlO0 cmz 

Field measurements made under good conditions are expected to be accurate to 
within f 20% 

Acceptance cntena The SRA data set will be accepted rf  the average 
measured value for each of the test sources 1s wrthrn f20% of the conventronally 
true value 

RobertL Morns original signed by Robert Moms 313 I 198 
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I 1 Survey Unit SpecXc Badcmund Count Rate Calculation Sheet I I 
I 1 I I 

SUSBCR (aonaete mt'ls) =Average ('A3 
SUSBCR (ooncrete mt'ls) - 
SUSBCR (all other mtls) -Average ('A3 
SUSBCR (all other mtls) = 

A 
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UNIT#= JQ GRID #- Z&S 

I. 

ELECTRA# 23% 

ALPHA BKGD 1. 8 

BETA BKGD 889.8 
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The Figure 2 shows the data for the alpha survey of the same block The background was 10 
dpa, and no measurements were recorded greater than 26 d p  As can be seen &om the figure, 
the data IS more vanable, reflechng the Poisson distnbution of count rate data. Because the 
count rate data is so low, the countmg stat~stJcs dominate the error bars that are shown 

Tlus memo documents the performance of the SCWSIMS m mcetmg the Test Measurements 
requrrements of the Test Plan. It also prowdes our asserhon of the apmteriori detcchon lmt 
that was acheved m the survey We prowded documented measurements for more than 750 
square m t e s  m our,survty-reports for Bmlding-123s We found 6dy one area wth residual 
contamination. Our survey r c q d  5 sh& to complete the acqtance tests, the alpha 
measurements, and the alpha plus beta mcasureme$ts. Thrs is a rate just under 20 squaremeters 
per hour. The rate of coverage achieved d u r i n g 3 p  m&ents was aro&d I00 
square meters per hour. The reducbon to an averflge rate of 20 m$ukd all operat~onal issues, 
special tests, etc The SCM sweeps 180 square mt%ss per hour fdr alpha surveys and 360 square 
meters per hour for beta surv& w h d  outfitted Gth the two m & e r s .  

1 '  .j I .{ 'j 1 

t.& ' 

- 1 -2 " 

3. O b ~ 2 0 M ~ ~ ~ ~ M S T ~ l e a l p h a a n d b e t a s o u I d s  " C  
G T g  , 

- 2 e- si 

W e  took more than 20 ' measmmentse&h -8 of highand f low activitj&uccs ofibeta radiation and 
a l s ~  similar measurtments foApha radiation. wgselected sources that W+IOO cm2 in area. 
-The clata-are-summand -iu-f&le-lr T6gen-&a@the dues id Table 1, p'used 4n emission 
rates for Sr-90 (included the YO).-We used the -@137%&cc *sin& was 106 cm2 in a r a  We 
used the Sr-90 efficiency for Cs-137, however, wc divided the NIST traceable Cs-137 activity by 
2 to place it on a common basl~ wth S r M  @ut made no energy comctionto account for slight 
&fferenccs m beta efficiency). We used the mean 3300 dpa for beta backgrormd takea h m  the 
survey that 1s documented in the executive summaxy of the Building 123 k e y .  We &d not 
subtract the 10 dpa alpha background d m  the data. The low activity alpha source has large 
statimcal uncertgunty, and the backgroundis moot for the high act~vity alpha source 

We measured the sources by rolliig over them m 4 strips, wth a single source placed 5 tunes as 
the SCM rolled forward on a stnp The sources that did not have a knob on the back were placed 
on RFETS survey grid locations 72 through 76 (wth the source placed on the grid numbers) m 
the North wmg, outside of the bathrooms. The stnps were atched together to form a block that 
had 20 occurrences of the same source m the data set in four rows of 5 spots. The sources that 
had a h o b  on the back were located elsewhere in the building in a hole in the floor and were 
rolled over 20 tunes m the same location. 

- -  
%, 
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We attempted to measure the sources on the wall by “taping” the back of-the sources wth duct 
tape. The data was taken several tunes and 1s rncluded in the QA charts_of the executwe 
summary, however, the sources tended to loosen and begm to drop because the wall was not a 
good surface for testmg. We suspended the wall portion of the tests to avoid damage to the 
sources We believe that the data UI the extcutive summary demonstrates that equivalent 
performance is obtamed in the wall mount configuration as is shown for the floor mount 

The data were taken under field condrtions. In a convemonal “da~ly source chlck“ performed by 
the RCTs on a portable-qmey--xnstrumcnt, the iqtmment LS generally position& in a source 
holdmg fixture Care 1s tak? to assure that both th&mtrument and &urce arc-held @ the same 
position as pnvlous m-&uran+ts.- (INEEL, c v ~ & r i t . m l ~  the rotatroi of-the-source rtlatm to 
the instrument probe.) These me+uemcnts thinate Mnablts that occui under field ,con&tions 
and score the variab&tfof,tEsispbnse of the insir;r;hent alone. Und&-&se condittions, general 
mdushy practice and &&-@&&tikt rate:m%$-class iostnUnen&kjmnd w& 20% to 
the same source. Meters yhEh’i&&ak counts’(&&lers) should respdn4‘within thnx standard 
dewahom of a n o d  valy,k&blished duriq&&libration and should &re-tes_tad If ,the 
response is more than t w o - ~ - d m i a t i o &  6ff nobid .  We did&~doAis, but.tested A X  the 

- ----e+- ‘-- - instrum&t variability w i & , f i d & w i b - & i a = T *  - 
\’* - ;. 

The insbiument was tested wqjuitely w 

- 

- c, 1 . cm, .  

-” --- , - s;, 4 k- -.-.’u. i 

- _I^-- 

... - - b - d  - a  --- 
__-I e.--- :2s:- 4-w I 

of* -e+ were coo1eLd-nei+tcm was 
1 h  

- 4  8 
-- 

- e  - - 
not adjusted or otherwise iqm!&i . -I - - _ _ _  _^--- ------ - - - _- 

(770) 509-7606 ph 
(770) 509-7507 fa 

4939 Lower RosweU Road, Suite 106 
Manena GA 300684338 

6 

Pace 33 of 38 



SRA 
Shonka Research Associates, Inc. 

Area (cmL) 
4 pi DPM 

File # 
Source# 

Apnl20, 1998 
I 

100 100 100 100 
9010 99266 (4pd2) 207600 527 

Beta16 Beta12 Alpha1 1 Alpha12 
OK794 SRA2676 OK795 OK792 

Type I st90 

Maneaa GA 300684338 (770) 509-7507 faX 

Csl37’ Pu239 Pu239 
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Apnl20.1998 

To BobMoms 

th SEW'S SCM/SIMS at WETS Buldmg 123 

Ref Acceptance Test Plan for Shonka Research Associates Surface Contammahon Monttor 
for Use m Budding 123 Closeout Surveys, March 3 1, 1998 (rev 1) - 

cc JGan Stewart-Bell 

A test was performed 111 accordance with the fevlsed Test Plan The test plan reqwed 
confirmatory measurements for up to ten areas that had residual cantarmnation, qualitatwe and 
quantitative cornpansons with site RCT surveys, demonstrabon o f  MDCs for beta of 375 dpa and 
50 dpa for alpha measurements, and 20 test meamutments for four NIST traceable sources as 
specified in the test plan The test plan provided for allowances (changes) for field con&tions 

The requirements are listed h a summary form, followed by the test results and &scussion 

1 C o d h a t o r y  measurements should be made for up to ten square meters with residual 
contammahon by RFETS RCTs -- _ -  

The survey results a c h  were prowded under separate cover mcluded documentation on more 
than 750 p a d  or full square meters for whtch 1600 measurements were made (400 
measurements per square meteq primary and recount detector, alpha and beta plus alpha 
surveys) There was only one area wth detectable residual contaminabon, a small spot of alpha 
contammation o f  approxunattly 400 dpm actmty. There was a survey of thrs contamxnabon by 
site RCTs, and slrmlar results were obtarntd If the site desires more measurements, any o f  the 
areas we surveyed could be subjected to confirmatory surveys by site RCTs Assurmng that the 
site RCTs find no ewdence of  residual contammation, the pnmary fmdmg would be that neither 
method found ewdence of residual contamlnaQon It is ldcely that these vnll .sunply be 
cornpansons of  backgrounds for the two methods. Our data gives strong evidence that 
background is spahally vanable Thus, the mho o f  the gross counts observed m measurements 
by the site RCTs should trend wth our data, wtuch 1s expressed as gross dpa Without residual 
contaxxunahon, h s  is about the only addihonal test that can be quanbfied We believe that you 
have all of the documentauon that you need fbm us Please let us know if there IS more 
informabon that is required 

(770) 509-7606 ph 
(770) 509-7507 fax 

4939 Lower Rowel1 Road, Suite 106 1 
Manetta GA 30068-4338 
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2. The h4DC for u9Pu alpha contamination shall be SO dpm / 100 cm2 (dpa) or better and the 
MDC for 9oSrpY beta contammtlon shall be 375 dpm / 100 cm2 (dpa) or better 

SRA surveys scan and record data, rather than report the results of fixad locabon counts acquired 
through a scaler b c u o n  as is commonly evaluated for lab measurements. A s  such, the MDC 
SRA asserts is based on a method that we call the apostenorc method, to differentiate it hrn the 
a priori method commonly used We could compute an a priori MDC in a W t i o d  fashion, 
however, we believe this number IS not applicable because contamuratron and background is not 
distributed normally, but is log-nod in characm. Also, background is spatrally variable, and 
differenranas of the same survey grid &bit real differences in background levels 
Additionally, the typical criteria used (Type I Error = Type II Error = 5%) is not relevant in that 
we took over 1.2 d o n  rneasuIwneZlts with a computaized loggrng d h o n  detectof. If the 
background was normally distributed we would have-encountered 60,000 false positwe 
indications at the conventionally calculated MDC at the 5% level. 

We choose to demonstrate out W o n  limit i a pract~cal yay. Figure 1 shows data taken h m  
the beta su~ey  of the southem end of the West wing of Building 123. Shown on the figure IS 

count rate converted to YSRY equivalent-dpi) data firom the primary and Itcount 
detectors for each m&a mtasurcd (180 meters shown). Thp conventionally calCulab;id standard 

to be 
more-tightly-groupad-than-would be inferred firom ttri'i&uWd &ii&i-m*b 5hown. <zn of the 
data points variability appears to be due to causes o&&%at m i s t i d  fluct&tions due to count 
rate effects). Shown also on the figure is the mean bahcgmund (3300 dpa) which was derived in 
the executive summary based on all of the surv~y dak for the building. We have labeled the 
RFETS desired MDC (375 dpa) as a "Perf0rmaM.x: limit?, and also show the site npOrting 
cntena of 750 dpa. As can be seen from the image, background is clustered bdween 2500 dpa 
and 3500 dpa There are a few lower valuess which come from metcr areas that were not 
concrete (steel or wood covers over drains or sumps, e.). The background is not "random" 
since the data show that the primary dttector exhibits a hgh count rate per meter for the same 
meters as the recount detector (data follow the uzdicated pnmary = ncount lie). The hghest 
measured data (uppa right data pome in the figure) are 200 dpa above background, and appear 
to be part of the dlstribmon &bit4 by most meter areas. Any mcasurcment that would he 
above the desired pdonnance h t  of 375 dpa would clearly be above the distnbubon of 
background, and could easily have been idenufied for further confirmato~y mc5lsurements. A 
practld perfomance l i t  of 200 dpa would have dictated that two of the 180 meters (l%, not 
5%) be stud~cd to determine i f  contarmnation were present or not 

deviation of the 400 measurements is shown as ''ai$& L , for'bth the primary and recount 
data. It ls intezxskg to observe that the cluster of m h  values (data points) 

4 .u-. 
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