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Survey Investigation Results




779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Umt 72901 |F Date of SCM Survey 3. 85.77
Grid (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average

Primary | Recount | (dpm/100cm®) | cpm | Local Area | dpm/100cm*
Blg (cpm)
R4
2,3 2¥F | v/A 2t (e.D| 2.0 (7.0

< ¥ ) o

Survey Technician. % Survey Date: _4.22.99
urvey Technician @...;_, ._,_&:%l:._, urvey .22

SURVEY TYPE: @WAlpha 0O Beta O Other

@NE Electra O Other- SIN'_ 2374

Cal Due Date. 9.%.99  Efficiency (c/d) 0. 2084 —

MDA (dpm/100cm?):__ 4¢

DISPOSITION:

o Further Action Necessary. Investigative measurement results < action level
O Further Action Required-

Approved By W Date % 22 77

Signature
' MG w)ac)9s
)
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Investigation of SIMS Flagged Values 31899
SIMS Survey Sub-Unit £270(/1/ Date of SCM Survey S LF§g- <7
Gnrd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordnates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm?) cpm | Local Area | dpm/ 100cm*
Bkg (cpm)
¥ | 235 | 79 (5% N/4 >
% / 25) | 5 238 2 @) 10
2.2 | 239 | /38 | (89 YA >
/3, 2 27 | /75 | 20f YA >
1% 2 246 | 447 | ao¥ s D
Survey Technician @w? . SurveyDate ¢/, 23.99
Signature )
SURVEY TYPE Bélpha 0 Beta  OOther
(0 NE Electra d Other SIN _ 2314
Cal Due Date 6./5,99 Efficiency(c/d) _@0.20% ¥

MDA (dpm/100cm®) )¢/

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By W_\ / Date % ); . ? 9

f —
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[nvestigation of SIMS Flagged Values

SIMS Survey Sub-Unit 7’1?4// 7C Date of SCM Survey ;‘L A. 9?
Grid (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average

Primary | Recount | (dpm/100cm®) | c¢pm | Local Area | dpm/100cm
) Bkg (cpm)

{, { 252 | n/A as7 2% 1 /45"

[, * 265 | | 265 20 : g 7

A 277 | ] 3ZY 15~ l £
e 276 | | 276 /i ( 6
LY 276 | | 276 32 1 (F2
[ 273 | 223 2> | | 96

Survey Technician E, }m,giéz}, f t...  SurveyDate. 4. 2.9
Siguatare

SURVEY TYPE mﬁpha O Beta O Other

(D’éE Electra 0 Other- sN 237§

Cal Due Date % 3.79 Efficiency (c/d) O, 2 (P& =

MDA (dpm/100cm?) 35

DI SITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By W\/Daw {(}2«??
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779 Cluster Final Survey
Investigation of SIMS Flagged Values
SIMS Survey Sub-Umt ]2 Y01 2 }P Date of SCM Survey 3. 1799
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/lOOcmz) Average
Primary | Recount | (dpm/100cm?) cpm | Local Area dpm/100<:m2
Bkg (cpm)
7, 1 AN} | v/ Y/ 9.2 | 2.0 34.0

Survey Technician@,,&%:;_ Survey Date. 4. 2.%. Q9
Sigaature

SURVEY TYPE: rAlpha O Beta (O Other

@E Electra O Other. SIN 237L

Cal DueDate 9.¥.99 Efficiency (c¢/d) 0. 20¥% -

MDA (dpnv/100cm’) __ 4,

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By: W?——/ Date f{ 2.7 9

Signature MG
Yl |39
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit 702?0/42/ F Date of SCM Survey 5 ( g . ??
Grid (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates _ (dpm/100cm?) Average
Primary | Recount | (dpm/100cm’) | cpm | Local Area | dpm/100cm
Bkg (cpm)

3,2 55 (72| 2IF WA | — N

Q| A¥F 239 242 34 see| Moke

3,1 244 8¢ | /¢¢ /A -5
S 2¢% | (30 | /50 Y4 | ——T—FT

K Grid oeaPosn L, (|enis on & ,.oo»)%., { A Uwé/-”/ %l S
. s pYer resdyed = SetryCe 727 0/85F pas
'per":-’ﬁﬂm;&( &;é".’r‘ r?%,é /\%Wa,ﬂ

RN

Survey Technician. Survey Date. _— E
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

2,2399

cAo Y2z 15
SIMS Survey Sub-Unit ?;?ﬂ/w/f’ Date of SCM Survey =% 7 7
Gnd (X,Y) Flagged Values Calculated Investigative Survey Results —T
Coordinates (dpm/100cm?) Average -
Primary | Recount | (dpm/100cm?) cpm Local Area | dpm/100cm
Bkg (cpm)
35 |30y |N[A | 3¢ L | =2 19

Survey Technician @% SurveyDate _4.2( 99
Signatare

SURVEY TYPE ®Alpha O Beta 0O Other

KE Electra 0 Other SN 2372

Cal Due Date /0 6 99 Effictency (c/d) @ 212 _

MDA (dpm/100cm?) &<~

DISPOSITION:

&No Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By %/9"\/ Date % :Ljéqﬁ
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SIMS Survey Sub-Unit 1 20(56 F

779 Cluster Final Survey

Investigation of SIMS Flagged Values

Date of SCM Survey ; o ? 9?

Grd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm?) cpm Local Area dpm/lOOcm2
Bkg (cpm)
(L% ) [ %0 [Nfa | a%o 9.0 | 9o | 340

7

Survey Technician [ Survey Date 4, 22.99
Signature

SURVEY TYPE @Alpha 0O Beta 0O Other

ti( NE Electra O Other SIN R37L
CalDue Date 9. ¥ 99 Efficiency (c/d) 0. a20%<f
MDA (dpm/100cm?®) _ 4(
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o Further Action Necessary Investigative measurement results < action level

O Further Action Required
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[
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779 Cluster Final Survey
. Investigation of SIMS Flagged Values
SIMS Survey Sub-Unit "] 290 3860, Date of SCM Survey ‘7‘[/ / 7/ 79
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates _(dpm/100cm’) Average ) 5 ;U,,;;;a,gh
Primary | Recount | (dpm/100cm”) cpm | Local Area | dpm/100cm Dote
Bkg (cpm) =
4.1 36 | /0! 205 G | 24 899
4~ | /20| 339 | 20 G : 24 %5y
5,) 2 2% /09 2072 W4 | — I~ _Z,_zﬁ;i-?f
/, 2 289 | 18¢ 238 (0 2 3% 722 79
2,/ 203 | 29¢ ¥ g oL 29 412 94
3,2 /900 239 /95 Y —
% 2 /90 | 389 290 b 2— 19 o 3891
9,1 (36 290 263 «/ 2 v, SR L
. AP /L4 242 | )22 /4 >

, 42797
Survey Techmc1an:®é~;£z Q..W— Survey Date vl / /5/ 99

Signature O

SURVEY TYPE' JAlpha O Beta O Other

RA376
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9- 8- 99 o0.208Y

Cal Due Date 1[1,5‘[95 Effigiency (c/d) (04
)
MDA (dpm/100cm?) _ 36.

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

. Approved By &ﬁé\ Date %2 2 - %
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. 779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Umt _ 124 0) 30|  Date of SCM Survey ‘i/ ! / 99
Grnd X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average Lead
Primary | Recount | (dpm/100cm’) | cpm [ Local Area | dpm/100cm” | TNV é"
Bkg (cpm) ==
L, |7 | 374 ] 238 5 1 19 “f15] 97
51 | 80 |a09 | (15 G l 24| 4/m/
/,2 2,08 3/0 2517 ~ 2 24 q/13)9
7,/ 273 (5% 231 1o 2 3%
(o, / L0 | /8% 234 2 2 o)
5,2 29 | /82 238 7 a a4
2,2 28 | 182 233 3 a 5 \ 24

d,22 .39
Survey To:achmclan./@%r Survey Date* n! % lSr 79
S

SURVEY TYPE- éfAlpé O Beta  OOther
A 3T

XNEElectra O Other. SN ___ Q131

> 0. 20 XF
Cal Due Date 7 Efficiency (¢/d) (. 20 3=
Ze

MDA (dpm/100cm?). 3¢ )

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level

. O Further Action Required.

Approved By &ﬁ'\/—/ Date f( A- 79

Y Signature NG L’)u /Qq
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit_7290:] $ 0O Date of SCM Survey _¢ /s / 79

Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm®) { cpm | Local Area | dpm/100cm*
Bkg (cpm)
L 15> | Q6] | 238 A50 | 5 l 9
179 (6] | 237 /29 M4 —~
L8 1S2 | 23% /13 KA - ™
2 2 225 2/0 U9 J /4 -
1,4 265 | 15O 208 vy D
3,/0 238 | 195 2T NA P
(14 2% | 107 (86 i >
21 268 |4 22/ el ¥z
Survey Technician M Survey Date- Y / 9 / 24
Yy Sl%lﬁ'e [ 7
SURVEY TYPE E/Alpha 0O Beta O Other
)(NE Electra O Other S/N 257 9
Cal Due Date ( Z IS 19fi Effictency (¢/d) O, 2 IHY
MDA (dpm/100cm®) 36

DISPOSITION:

o Further Action Necessary Investigahive measurement results < action level

O Further Action Required
. Approved By Gf_ﬂ‘\/—— Date ¢~ 22-99
SBRRT e ylec[se
Page 10 of 37
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit ? 3\?0&300 Date of SCM Survey /7 3 / ??
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average A
Primary | Recount | (dpm/100cm®) | cpm | Local Area | dpm/100cm® Tf"’esﬁ: v
Blg (cpm) oA

2,2 323 | 232 278 s ! /9 ufis)1
22 256 232 | 2ys 5 | © o 4f 23/15
22 |33 [445 | 234 5 | o | VEERE

4 ""' 2-'3 97
Survey Technician ( ; 25 e Q %; Survey Date __ +./15.99
Signature

SURVEY TYPE &Alpha 0 Beta 0 Other

37
@NEElectra 0 Other SN 2081 _
& 'S 17 0., 2058 — -
Cal Due Date _7/s. %5 Efficiency (c/d) 0.208 =

1<
MDA (dpm/100cm?) 3¢

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By C /%/\_/ Date y 23.97

Signature  WAG 4/26/91‘1
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. 779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit 73902301 Date of SCM Survey 5, 3).7%
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm®) | cpm | Local Area | dpm/100cm® Tovesh Aha
Bkg (cpm) Drte
4.2 330 | 9% 217 s | 2l 4[1S]71
¥, 1 55 | 3vo | 4y / O | s |4]as)ey
g A 42377
Survey Technician SurveyDate __ ¢ (s 77
Signatare

SURVEY TYPE D’ﬁpha O Beta 0 Other

X 237%
D’ﬁEElectra 0 Other SIN 2/8( -
G 1S 99 O.208% _ -
Cal Due Date 7 /s 99 Efficiency (¢/d) 0. 308 -
x /¥

MDA (dpm/100cm?) 36

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
. O Further Action Required

Approved By % 7\/__/ Date _‘7? 2\ 3 ?q

Signature MG !
"U‘L‘qu Page 12 of 37
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. 779 Cluster Final Survey
Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit 72902 302_ Date of SCM Survey 3 31 99

Grd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm?) cpm | Local Area dpm/l(l()cm2
Bkg (cpm)
2,/ 1289 [ (6> | 226 & o | 297
30 0 1251 | /726 WA | — P
3, ( 2t9 | %1 165 )
[, o | 25 | 53 N
A= N O | 2%/ | (a1 N~
SREAZ L | 48 |36 | 192 T~

Survey Technician:(1, ) 2. 423,99
urvey Technician (L gggl;?m% Survey Date: ¢.23

SURVEY TYPE: @&ipha 0O Beta 0 Other

@NE Electra 0 Other SIN 2374

CalDueDate ¢.!5.99 Efficiency(c/d) 0 208 %  ~

r 2
MDA (dpm/100cm?) 1+

DJSPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By W Date Zf 23.99

| Signature ~C qlz‘/%

3
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Umit /29023203 Date of SCM Survey S 3179
Grd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordnates _(dpm/100cm?) Average

Primary | Recount | (dpm/100cm?) cpm Local Area dpm/lOOcm2
Bkg (cpm)
2, ! O 1294 | 47 H/A Y

Survey Technician Survey Date ,A?

Signature

SURVEY TYPE 0O Alpha O Beta 0 Other

O NE Electra O er S/N

Cal Dyé Dat, Efficiency (c/d) _
dpm/100cm?)

SITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By (A HE~____—— Dae F23.77

Signaure g 924 (99

Page 14 of 37
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit ] 2902305 Date of SCM Survey =« [ 79
Grd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average

Primary | Recount | (dpm/100cm?) cpm | Local Area dpm/100cm2
Bkg (cpm)
1231 | O 145 Y4 >

Survey Technician Survey Date >

Signature | 4
SURVEY TYPE 0O Alpha 0 Beta 0 Other
O NE Electra 0 Oth
/ Cal Dy€ Date Efficiency (c/d) =z
pm/100cm?)
DISPOSITION:

o Further Action Necessary Investigative measurement results < action level

O Further Action Required

CAON b

Approved By

%2379

Signature ~C qlz‘}w
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unt /f 2902306 DaeofscMSuvey 2 3/ 72
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average

Primary | Recount | (dpm/100cm?) cpm | Local Area | dpm/100cm®
Bkg (cpm)
/| 32 | 104 206 ¥ / /7

Survey Technician @&&M\ﬁ Survey Date. 7 /5. 77

Signatare Q
See T

SURVEY TYPE /&Alpha O Beta 0 Other

M{Ebcua O Other SIN /P« -

Cal Due Date 7./S 7 PEfficiency (c/d) /9,20 Y =
MDA (dpm/100cm?) 36
DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
0 Further Action Required

Approved By %MDate 9(013, ? 7

Signure G q[2¢ /9%
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit ]2 903 | NA Date of SCM Survey s 3 ?q

Grid (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm’®) | cpm | Local Area | dpm/100cm”
Bkg (cpm)
lo,2 | 257 | ¥4 | 25% )0 l qa_

P4

1 % u

.

e

Survey TechnicianM g Survey Date: 4 j J 99
" Plggatare /7

SURVEY TYPE: Q(Alpha O Beta  OOther

B(NE Electra 0 Other: S/N- 257 4

Cal Due Date- 9115121 Efficiency (c/d) (O, 2134

MDA (dpm/100cm?). 36

DISPOSITION:
No Further Action Necessary. Investigative measurement results < action level.
O Further Action Required-

O ooiry (Ao £33
' MG g|zs|w

Page 17 of 37
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779 Cluster Final Survey
Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit 72703254  Date of SCM Survey 3 8.7

Gnid (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm?) cpm | Local Area | dpm/ 100cm”
Bkg (cpm)

2,1 295 | A/A 295 4 2 il
2,1 25F | 257 |+ 2 23
3,1 &5 335 6} 2 o
3.1 3¢2 37 b 2 Al
3,1 3¢3 | | 3¥3 | 7 2 23
S, ! 25F a5y 9 2 Y
{ | 257 a5? 2 2 5
[,2 299 299 5 2 14
A2 279 279 L X /¥
32 25 25t 7 2 23
£,2 255 255 7 2 23

Survey Technician QM (iD %ﬁﬁ Survey Date: 4. 24 49
Signature

SURVEY TYPE B(lpha O Beta O Other

B«E Electra 0 Other S/N 21 ¥l _

Cal Due Date 7/5 99 Efficiency (¢/d) 0.216%

MDA (dpm/100cm?) §Y

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By /> W Date ¥ olsz ? 7

" Signature ING- \*h_g
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit 7% 703258

Date of SCM Survey 5.8 ?7

| Grid (X, Y) Flagged Values Calculated Investigative Survey Results
! Coordinates (dpm/100cm?) Average
/ Primary | Recount | (dpm/100cm?) | cpm | Local Area | dpm/100cm’ | Twedk Ao
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iR 300 300 9 { 38 45|99
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Survey Techmician (; o @l&«ﬁ, Survey Date: .24 99
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2%l
@4@ Electra 0 Other SN 21g! ]
7. 15,94 0. 26 -
Cal Due Date _7./5, 99 _Efficiency (c/d) 0 2o

drt
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gd%S‘POSITION.
o Further Action Necessary Investigative measurement results < action level

0 Further Action Required
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779 Cluster Final Survey

-

Investigation of SIMS Flagged Values

SIMS Survey Sub-Umt 727035 Date of SCM Survey - /5 79

Grid X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average

Primary ecount | (dpm/100cm?) cpm | Local Area | dpm/100cm®
J"ﬁ ¥ )?# ¢ J‘J; 99 Bkg (cpm)

(
| 2, / 290 | WA | 240 | 12 | © 59

| 257 -ty

Survey Technician MU)MG’R Survey Date: 4 5. 99

Signature

SURVEY TYPE #Alpha 0O Beta O Other

\,ﬁEElectm 0 Other SIN. 237/

-—

Cal Due Date 1 3).99 Efficiency (¢/d) 0 2020 -
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DISPOSITION:

0 Further Action Necessary Investigative measurement results < action level
O Further Action Required
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779 Cluster Final Survey

Investigation of SIMS Flagged Values

Date of SCM Survey %“5.79

s

1

Grid X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm®) Average
Primary | Recount | (dpm/100cm®) | c¢pm | Local Area | dpm/100cm®
. Bkg (cpm)

[ & 214 MA | 3¢ L m | 74

[ 22 | | 228 lio | ) 42

[ [ 23 | v 136/ I | o 4t —

N // I //
AL | N

k3

Simvey,Teélfiifcian: q %29
SURVEY TYPE:
D@lecu'a
B Cal Due Date:_7. 5.9 % Efficiency (/d):_0, 214~ =
MDA (dpm/100cm?);__ 2.5
DISPOSITION:

No Further Action Necessary. Investigative measurement results < action level.
O Further Action Required: ]

sy b i i e i 7 L k.

: ¢ Slm‘ {4 mc q)%(-/qq
T4 oy L - i
£ ?:}"'Eg': g_ , R
% }f?jﬁ T i Page 21 of 37
- ;-«‘ _




2

foF 3

Qo

. 779 Cluster Final Survey
%5.79

/(/A M 04’0 !
SIMS Survey Sub-Umit 7270300 | Date of SCM Survey 4—F—FFbopaupscy

pd

Investigation of SIMS Flagged Values

Grid (X, Y) Flagged Values Calcula Investigative Survey Results
Coordinates (dpm/100cm?) Average
Pnmary | Recouat | (dpei/100cm?) cpm | Local Area | dpm/100cm’®
SUrveY Punt ¥ Bkg (cpm)
/ 4 1 o 69
Al i /2 | O 57
[ v 3 7 O 44
N /. & (0 ) 49
/ 5 P O g
v 6 9 | o | #
AN va ? 0 Yy
® / 3 g 0 25
/ 9 3 0 /S
/ /o < 17 O A
/ Y O_| 5¢
Survey Technician: Survey Date: -4 - 7-9%
S 7)ot 1530

SURVEY TYPE @Alpha O Beta O Other

D’ﬁEElectm O Other: SN 320

Cal Due Date 4-4-27 Efficiency (c/d) Q0. T 7%

MDA (dpm/100cm?) /4

| DISPOSITION:

| o Further Action Necessary Investigative measurement results < action level
. 0 Further Action Requured:
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779 Cluster Final Survey
Investigation of SIMS Flagged Values
V22,4
SIMS Survey Sub-Umit _22943%0/ Date of SCM Survey L 29-99
Grid (X, Y) Flagged Values Calculat Investigative Survey Results
Coordinates (dpm/100cm?) Average
Prnmary | Recount @/100cm’) | cpm | Local Area | dpm/100cm®
Soryey Pugt® Bkg (cpm)
/1 2 (L 0 sY
/ (3 (6 0 27
(4 i Q0 | A0
_ (s & 0 32
A /6 5 0 as
/ (7 / O Jo
/ T4 /4 | O 20
/ 19 o | O 49
/ 20 g | o |32
al /% 0 £7
| 22 121 0o |39
Survey Technician' % Survey Date: 4/- 7~ Y24
3 Jine, (5130
SURVEY TYPE mﬁpha OBeta 0OOther 2380
@'NE Electra 0 Other: S/N: 3
-0
Cal Due Date & - 4-F7 Efficiency (cid) R0- AP~ /o
MDA (dp/100cm?) /4
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No Further Action Necessary Investigative measurement results < action level
0 Further Action Required

Approved By %‘p/\_/ Date % 2 ?{ ??
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[nvestigation of SIMS Flagged Values

A
SIMS Survey Sub-Unit IR @2 300/ Date of SCM Survey 4le2-2L— 17 ,4-79

Gnd (X, Y) Flagged Values Investigative Survey Results
Coordinates (dpm/100cm?)
Primary | Recount cpm | Local Area | dpm/100cm”
7* Bkg (cpm)
4 0 20
e QY4 g 0 37
d 25 o | © 49
Il 26 g1 O 39
/! 27 3 0 4
| / 28 L 0 30
// 29 4 1 0 2 90
30 £ 0 3
® [/ —
- /
Survey Technician 5/' Survey Date: 4/- 7- 5%
Sgnafs / Tike _ jsi30
SURVEY TYPE lB(Alpha O Beta 0 Other
aﬁE Electra 0 Other SIN: _Q 380D _
Cal Due Date 4- 4-57 Efficiency (c/d) Q0. A7 Zo
MDA (dpm/100cm?) [
DISPOSITION:
0 Further Action Necessary Investigative measurement results < action level
. O Further Action Required
|
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Investigation of SIMS Flagged Values

SIMS Survey Sub-Umt 12943202 Date of SCM Survey “3 7 7
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average k
Primary | Recount | (dpm/100cm®) | cpm | Local Area | dpm/100cm? ‘Iﬂ“’tjh 0
Bkg (cpm) _Duted
ol 240 | M/A 20 (3 / 55 4fa«] 29
7 309 | | 308 [0 / %3 4/15]49
6,2 2o 1# 240 I I ~Ap 4]a4[99
\ C15.99
Survey Technician- w Survey Date _4, 24 99
Stgnature $)

SURVEY TYPE ®Alpha O Beta O Other

py Y
OREEBlecta O Other SN _ 2§ _
=.15.9% 0. aloF -
Cal Due Date 7. /5,99 Efficiency (c/d) _© 208 =
35

MDA (dpm/100cm?) 2,

DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
O Further Action Required

Approved By W\/ Date % 296 77
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SIMS Survey Sub-Unit 72903 6o =X Date of SCM Survey J—%?W%
Gnd (X,Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpmllOOcmz) Avera
Primary | Recount | (dp 0Ocm?) cpm | Local Area | dpm/100cm’
Sorvey bt ™ Bkg (cpm)
L 9 o 39
2 > (O o 49
I 3 6 O 30
.. 4 (3 2 64
d 5 13 0 64/
/ 6 12 o Y
/ 7 9 0 G &
/ g i 0 20
® 7 721 o 35
/ 0 71 o 325
[ [1 H 0 20

Survey Technician Mﬁ > Survey Date: & - 7-— 77
LT —

SURVEY TYPE ®Alpha 0O Beta 0 Other

DREElectra 0 Other SN 2380

Cal Due Date §-¢-99 Effictency (c/d) 20.39 %%

MDA (dpm/100cm?)._ /<
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o Further Action Necessary Investigative measurement results < action level
O Further Action Required

. Approved By W Date 7% 2 $77
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[nvestigation of SIMS Flagged Values

SIMS Survey Sub-Umt 229203002 Date of SCM Survey 44— 7 - 99
Gnd (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/lOOcmz) Aver

Primary | Recount W cpm | Local Area | dpm/100cm?
e fi/g‘#&mf# Bkg (Cpm)
A ja /3 O b 9
/ /3 7 0 5
A // Vird A) O 3 g
) /s [O 0 49
) (6 7 ) 44
/ /7 2 o 37
/ (3 7 b, b
/ /9 3 o 39
/ 20 g | © 39
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N § O 39

Survey Technician Survey Date 4- 7-9F
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m@ Electra 0 Other: SN _23 80 _

Cal Due Date é - 4-99 Efficiency (c/d) A0 - QA7 /o
MDA (dpm/100cm?) /4
DISPOSITION:

o Further Action Necessary Investigative measurement results < action level
U Further Action Required

Approved By M??/_\__

Date %2%?7
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Investigation of SIMS Flagged Values

SIMS Survey Sub-Unit 729 3a 2 Date of SCM Survey _ A/ A4
' Gnd X, Y) Flagged Values Calculated Investigative Survey Results ]
Coordinates (dpm/100cm?) Averafe
Primary | Recount Mcfz) cpm | Local Area | dpm/100cm*
Cere o™ Bkg (cpm)
A a3 (2| O 59
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A 2 y | o 20
A a7 7 0 35
/ ax 71 0 3s
/ 29 t 1 0 30
// Jo b 0 30/
1 ﬁ A .
[
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Survey Date “7-7- 79
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Cal Due Date & -4-%97 Efficiency (c/d) AC -A7 o
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DJSPOSITION:

No Further Action Necessary Investigative measurement results < action level

0 Further Action Required
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SIMS Survey Sub-Umt 72903003 Date of SCM Survey j/ 5 ?7

Grid (X, Y) Flagged Values Calculated Investigative Survey Results
Coordinates (dpm/100cm?) Average
Primary | Recount | (dpm/100cm?) cpm | Local Area | dpm/100cm*
Bkg (cpm)
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Servey Rint Bkg (cpm)
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Date of SCM Survey 4.5 ,9%

Survey Technician Survey Date:
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SIMS Survey Sub-Unit 72903008 Date of SCM Survey ¢.5.99
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[nvestigation of SIMS Flagged Values
SIMS Survey Sub-Unit 72903200% Date of SCM Survey «.s5,99
Grid (X, Y) Flagged Values Investigative Survey Results
Coordinates (dpm/100cm?)
Primary | Recouat cpm | Local Area | dpm/100cm”
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INTEROFFICE CORRESPONDENCE

P, 01

DATE: Aprit 14, 1889

TO: APO
Joff Barroso, x8451

FROWM: R. A, Henderson, Rad Labs, Bldg. 669, X5637
SUBJECT: Fleshing Samples 89A6628-001 and 89A8628-002

These samples ware brought to the 589 Laboratories for 1dentification of an alpha-
emitting radionuclide deposited on the surface. Two 2”-disks were dellvered to the
Laboratory and placed Into alpha spectrometers, They wers counted for 68 hours
and the spectra examined for the detected alpha radiation. There was a prominent
alpha peak at 5.30 MeV, conslstent with ¥%Po. This is also consistent with other
materlals taken from the 680 trallers two years ago. Comparisons to the spectra
obtalhed from those samples showed that they were identical. This activity Is &
result of the decay of naturally occurring radionuclides. The material Is volatilized
when the decay chaln passas through Rn, then deposited when It passes through
*9pp, No evidence to support radlonuclides due to RFETS activities was observed.
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779 Closure Project

779 Cluster Final Survey Breakdown Structure

Rocky Mountain Remediation Services, L.L.C.

Revision 0

JANUARY, 99

Page | of 6




Ul

779 CLUSTER FINAL SURVEY BREAKDOWN STRUCTURE

REVISION 0

JANUARY, 99

This Survey Breakdown Structure was prepared by

NN

\] LQ!Q%

Michael Grabe, Final Survey Radrological Engineer (GTS DURATEK)

( Date

This Survey Breakdown Structure has been reviewed and approved by

i

Ken Harrawood, B779 Radiological Safety Manager (RMRS) Date
/ﬁ,‘%/ 1/e0/87

Bates Estabrooks, Field Radiological Engineenng Manager (RMRS) 7 Date

/polaa

7 [Date
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ATTACHMENT H
Survey Unit 72901 Survey Package



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

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

SURVEY PACKAGE COVER SHEET

Justification for Survey Unit Classification
Classification Class 1 L] Class 2 Class 3 1

The B729 plenum room, stairwell, and bridge floors, walls and ceiling have a potential for radioactive
contamination since contaminated plenum exist within the area Radiological charactenization data was
obtained on the floor, walls, and fixed equipment from 12/29/98-5/27/98 Results of the characterization data
showed all removable surface contamination levels < 20 dpm/1 00cm?, all total surface contamination levels
< 100dpm/1 00cm?, and media sample levels (converted to surface contammatlon levels) fromQ02to 6 1
dpm/100cm? Refer to the history files for further details of characterization survey resuits

Since the plenum floors, walls and ceiling have a potential for radioactive contamination, and since
radiological charactenzation data taken on B729 intenor surfaces did not indicate any measurements greater
than the DCGLy, this survey unit 1s being classified as a Class 2

| Special Support Requirements
Scaffolding or man-lifts will be required to access upper walls and ceiling

Special Safety Precautions
Fall protection 1s required for work above 6 ft

Isolation Controls
Level 1 D Level 2 Note isolation controls are not required 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 1s 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 umt map(s) If gndding 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)

%uwey Package Implementation

This survey package 1s ready for implementation

"/2—’0 /qu

Date
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Survey Area: A | Survey Unit: 72901 | Building 729

Survey Unit Description
Bidg 729 plenum room, stairwell, and brndge

Amplified Survey Package Design Information

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

e An adjacent suitable location within one meter of the initial location will be used for the paint/surface
media sample, and total/removable measurements

e For paint/surface media sample locations that cannot be relocated in accordance with the above
guidance, (1 e the entire celling 1s unpainted), a smear will be obtained, and a 2™ 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 gnid pattern 1s used for actual measurement density

Survey Package Closure

All required reviews are complete, and data analysis régults meet acceptance cntera Survey package Is

/s

#160f59
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RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTER

Buillding 729

Survey Area A Survey Umit 72901 Classification 2
Survey Unit Description Bldg 729 Plenum Area

Total Area 837sg m GridSize 7mx7m
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. RADIOLOGICAL CLOSEQUT SURVEY PLAN FOR THE 779 CLUSTER
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Survey Area A Survey Unit 72901 Classtfication 2
Building 729 Survey Unit Description Bidg 729 Plenum Area
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Survey Area: A | Survey Unit: 72501 | Building 729

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

SAMPLING AND SURVEY INSTRUCTIONS

Minimum Sample Measurements Required

Removable Alpha Total Alpha Media Samples Alpha Scan
{Pre & Post Media) (Pre & Post Media)
26**/16 16* 16 100%***

Removable Contamination and Surface Media Sampling Instructions

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

1 RCT - If not already compieted, gnd and label the survey unit surfaces per the Survey Package Cover Sheet Grd

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 intersection on the survey unit surfaces

RCT - Obtain pre-media sampling 100cm? removable alpha smears at each labeled measurement location (within the

marked 5" by 8" sample area) per 3-PRO-165-RSP 07 02, Contamination Monitonng Requirements

RCT - Obtain pre-media sampling 100cm? total alpha direct measurements at each labeled measurement location

(within the marked sample area) per 3-PR0O-165-RSP 07 02, Contamination Monitonng Requirements

Media Sampler - Affix a plastic bag, or equivalent, beneath the marked sample area

Media Sampler — Using an appropniate 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

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

9 Media Sampler — Repeat the above steps at each designated sample location

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 Radlologlcal Engineening for processing

11 RCT - Obtain a post-media sampling 100cm? removable alpha smear at each labeled measurement location (within
the marked sample area) per 3-PRO-165-RSP 07 02, Contamination Monitonng Requirements

12 RCT - Obtain a post-media sampling 100cm? total alpha direct measurement at each labeled measurement location
(within the marked sample area) per 3-PR0O-165-RSP 07 02, Contanunation 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 al J)ha removable measurement exceeds 20 dpm/100cm? or any total activity measurement
exceeds 100 dpm/100cm°®, notfy the Final Survey Radiological Engineer

18 RCT Foreman — Review the final survey package for compieteness, complete the attached Survey Signature Sheet
and forward the survey package to Final Survey Radiclogicat Engineering for final disposition

h wN

~No

* 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 activity requirements

** Smears shall be taken on the unfinished concrete celling (survey measurements 17 through 26), however
since no paint exists, no surface media samples will be taken at these sample points

“**100% of floors and lower walls If no contamination > than 75% of the DCGL is detected, the upper walls and ceiling
scans may be reduced in accordance with the CRSP

Page 6 of 50




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

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

NOOHAWN=

Surface Contamination Monitor (SCM) Survey Instructions

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 accessibie upper walls and ceiling

Delineated on the survey map(s) where areas cannot be scanned as required

In the event any alpha scan measurement exceeds 100 dpm/1 00cm?, 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

OUE W N-

Total Activity Measurement Survey Instructions

Acquire a N E Electra with an MDA of < 50-dpm/100 cm?

Obtain total activity and QC measurements (1 minute PATSs) at the designated survey locations Record the gross
cpm for each location

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 dpm/1 00cm? 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

Prepared by:

i/ﬂ/‘f?

Date
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Survey Area: A

| Survey Unit: 72901

| Building 729

Survey Unit Description

Bldg 729 plenum room,

stairwell, and bridge

INSTRUMENT DATA SHEET

Removable Contamination Survey Instrument Data

Manufacturer Eberline \
Model SAC-4 N
Senal # 1407 \
Cal Due Date 09-25-99 ‘\’ / o
Alpha Bkgd 00 cpm N
Alpha Eff 333% .
Calculated MDA 41 AN
(Max = 10 dpm/100 cm?) N
Caiculated MDA = CF x (2 71 + {3 29 x SQRT(bkgd x ct (1 + ts/tb))}] N
Total Contamination Survey Instrument Data
Manufacturer N E Tech N E Tech N E Tech N E Tech NE Tech
Model Electra Electra Electra Electra Electra
Senal # 1826 2380 2380 2377 2181
Cal Due Date 07-13-99 06-04-99 06-04-99 08-15-99 07-15-99
Date 03-01-99 03-02-99 03-03-99 03-04-99 03-15-99
Alpha Bkad 00cpm 00 cpm 00 cpm 00 cpm 1 cpm
Alpha Efficiency 2151% 20 7% 20 7% 1987% 22 1%
Calculated MDA 13 dpm 13 dpm 13 dpm 14 dpm 34 dpm
Calculated MDA = CF x [2 71 + {4 65 x SQRT(bkgd)}]

Surface Contamination Monitor Survey Instrument Data

Manufacturer SCM SCM
Model SCM-1 SCM-2
Serial # Detector SRA-003, 010, 011 SRA-C-001, 004
Cal Due Date Feb 2000 Feb 2000
Date 03-15-99 03-15-99
Alpha Bkgd 1 min Full 42 cpm 37 cpm
Detector
Alpha Efficiency 28% 37%
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Survey Area: A | Survey Unit: 72901 | Building 729

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

INSTRUMENT DATA SHEET

Removable Contamination Survey Instrument Data

Manufacturer ~_

Model \

Senal # \

Cal Due Date \ \ : E

Alpha Bkgd

Alpha Eff \&‘é’

Calculated MDA
{Max = 10 dpm/100 cm?) \

Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + tsRb))}]

Total Contamination Survey Instrument Data

Manufacturer N E Tech N E Tech N E Tech N E Tech N E Tech
Model L<TRA -
Senal # 2\l N~
Cal Due Date 7-15-99 N
Date “-14- 99 N
Alpha Bkgd [a )] N A
Alpha Effictency
20.8% o~
Calculated MDA
(3™ N\

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

Surface Contamination Monitor Survey Instrument Data

Manufacturer SCM SCM

Model ~

Senal # Detector \

Cal Due Date T~ ..y

Date T4

Alpha Bkgd 1 min Full s \

Detector / D)

Alpha Efficiency ~C N
Page 9 of 50




Survey Area: A

| Survey Unit: 72901

| Building 729

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

INSTRUMENT DATA SHEET
Removable Contamination Survey Instrument Data
Wurer
Model \
Senal # T
\
Cal Due Date \
Alpha Bkgd T~ /\/ /
Alpha Eff ﬁﬁ
Calculated MDA
_(Max_= 10 dpm/100 cm’) \ N
Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + ts/tb))}] ~\
Total Contamination Survey Instrument Data
Manufacturer NE Tech [NE Tech [ NE Tech N E Tech N E Tech
Model Ehelra 1 B KN
Senal # /259 ) T~
Cal Due Date F-19-99 T~
Date 7-23 9¢ ~ A/
Alpha Bkgd [ _cpum i \\
Alpha Efficienc
P y 21 L9 N
Calculated MDA
35 dpa \
Calculated MDA = CF x [2 71 + {4 65 x SQRT(bkgd)}] )|

Surface Contamination Monitor Survey Instrument Data

Manufacturer SCM SCM
Model S~

Senal # Detector \

Cal Due Date \

Date nY//IN

Alpha Bkgd 1 min Full
Detector

Alpha Efficiency
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Survey Area: A Building 729

Survey Unit (s): 72901, 72902, 72903

Total Surface Activity Measurement Calculation Worksheet

Step 1

Step 2

Step 3

Step 4

Determine the relative shift (A/8) in accordance with MARSSIM, Section 552 3 as follows
A& = (DCGL 1sa - LBGR 154) SD 154

Auansuranics = 2 0 = (100 dpm/100cm? — 34 dpm/100cm?)/33 dpm/100cm?

Where

AID 1s the relative shift or the resofution of measurements in units of measurement
uncertainty (MARSSIM recommends a value between 1 and 3)

DCGL tsa 1s the total surface activity denved concentration guwdehine value (DOE Order 5400 5 total
surface activity hmit equals 100 dpm/100cm? for transuranics, per the B779 Cluster
Radiological Closeout Survey Plan)

LBGR rsa 1s 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 deciston error 1s

relatively minor The LBGR rsa was adjusted to obtain a relative shift between 1 and 3 1e 34
dpm/100cm? for transuranics)

SD rsa is the estimated standard dewvtation of the total surface activity measurements (MARSSIM
recommends assuming a 30% coefficient of vanation if scoping or characternization data s not
available)

Determine the Sign P value by looking up the relative shift (A/3) in Table 5 4 of MARSSIM (the Sign P value 1s
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the

survey unit median 1s actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relative
shiftof 20

Determine the number of total surface activity measurements for the applicable survey unit using the foliowing
MARSSIM, Section 5 5 2 3 formula that 1s based on Plutonium contaminants not being present in the
background

N = (1 645 + 1 645)° / 4(Sign P - 0 5)°
N = (1 645 + 1 645)%/ 4(0 977250-0 5)° = 11 88

Where

1645 is the alpha and beta decision error value (95% confidence) per the B779 Cluster Radrological
Closeout Survey Plan

Sign P equals 0 977250

Increase N by 20% to aliow for missing or invalid data points per MARSSIM, Section552 3
N=1188°*12=1425

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

o1s

4[av]y g

T "Ddte

yJanfss *

Date

v NS \__\ [ P cr“)ws_\\\ S SO L N \\HC.‘\

-
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Survey Area: A Building 729

Survey Unit (s): 72901, 72902, 72903

Media Surface Activity Measurement Calculation Worksheet

Step 1

Step 2

Step 3

Step 4

Conclusion: A minimum of 15 media surface ac

Determine the relative shift (A5) in accordance with MARSSIM Section 552 3 as follows

Note Since a reference area background subtract will not be used for uranmium measurements and since the
equation in Section 5 5 2 3 results in a larger number of samples than the equation in Section552 1 fora
relative shift of 2 0, it 1s acceptable to use the equation in Section 5 5 2 3 for uranium

A8 = (DCGL mecia - LBGR mecua)/ SD meca
ABvansuancs = 2 0= (100 dpm/100cm? — 95 7 dpm/100cm?)/2 15 dpm/100cm?
ASvensarazs = 2 0 = (5000 dpm/100cm’ — 4819 9 dpm/100cm?)/90 04 dpm/100cm?

WImn e O Roks

Where

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

DCGL med 1s the total surface activity denved concentration guideline value (DOE Order 5400 5 total
surface contamination limit equals 100 dpm/100cm? for transuranics and 5000 dpm/100cm? for
uranium, per the B779 Cluster Radiological Closeout Survey Plan)

LBGR meda 1s 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 i1s
relatively minor The LBGR mesia Was adjusted to obtain a relative shift between1 and 3 (1e
95 7 dpm/100cm? for transuranics and 4819 9 dpm/100cm? for uranium)

SD modia 1s the estimated standard deviation of the media surface activity measurements (MARSSIM

recommends assuming a 30% coefficient of vanation if scoping or charactenzation data 1s not
available) Six paint samples (3 intenor and 3 extenor) were taken dunng the charactenzation
phase of B729 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 (A5) in Table 5 4 of MARSSIM (the Sign P value 1s

the estimated probabihty that a random measurement from the survey unit will be less than the DCGL when the
survey unit median 1s actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relative
shitof20

Determine the number of media surface activity measurements for the applicable survey unit using the following
MARSSIM, Section 5 5 2 3 formula that 1s based on Plutonium contaminants not being present in the
background

N = (1 645 + 1 645)2 / 4(Sign P - 0 5) '
N = (1 645 + 1 645) ¥/ 4(0 977250-0 5)* = 11 88

Where

1645 1s the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan

Sign P equals 0 977250

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section552 3
N=1188*12=1425
easurements will be obtained in each of the
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Survey Area: A Building. 729

Survey Unit (s): 72901, 72902, 72903

Removable Surface Activity Measurement Calculation Worksheet

Step 1

Step 2

Step 3

Step 4

Determune the relative shift (A8) in accordance with MARSSIM, Section 5 5 2 3, as follows

/5 = (DCGL removavie - LBGR )/ SD removave
A8 = 1 67 = (20 dpm/100cm? — 10 dpm/100cm?)/6 dpm/100cm?

Where
AlS is the relative shift or the resolution of measurements i units of measurement
uncertainty (MARSSIM recommends a value between 1and 3)

DCGL removavie s the removable surface activity denved concentration guideline value (DOE Order 5400 5
removable surface contamination imit equals 20 dpm/1 00cm? for transuranics)

LBGR removaie 1S 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 refatively
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 i1s 50% of
the DCGL (1 e , 10 dpm/100cm? for transuranics)

SD ramovabie 1s the estimated standard deviation of the removable surface actlvuty measurements
(MARSSIM recommends assuming a 30% coefficient of vanation if scoping or charactenzation
data 1s not available) Since the B729 scoping or charactenzation data did not contaln actual
values less than the MDA of the counting instrument a value of 6 dpm/100cm? was used (6
dpm/1000m equals a 30% coefficient of vanation of the DCGL removable)

Determine the Sign P value by looking up the relative shift (A/3) 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 survey unit using the
following MARSSIM, Section § 5 2 3 formula (based on Plutonium contaminants not being present in the
background)

N = (1645 + 1645)%/ 4(Sign P - 0 5)°

N = (1 645 + 1 645) % 4(0 945201-0 5)> = 1365

Where

1645 ts 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, Section552 3
N=1365*12=1638

Conclusion A minimum of 17 removable surface actmty measurements will be obtained in each of the above

survey unit(s) N

4 slas

- Date

/5] 79

v ¢ Date
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. Survey Area: A [ Survey Unit: 72901 [ Building 729

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

SURVEY SIGNATURE SHEET

Removable Contamination and Surface Media Survey Performed By

3-{-94
Date
2-2-44
Date
3-3-99
Date
3-4-9°
Date
2./5-9%9
Date

Surface Contamination Monitor Survey Performed By

%2.99

Date

mmm Employee # Engineers Stgnature Date
Engineer’s Printed Name Employee # Engineer's Signature Date
Engineer's Pnnted Name Empioyee # Engineer's Signature Date
Engineers Printed Name Employee # Engineer's Signature Date

AN
Engineer's Prninted Name Employee # Engineer's Signature Dat%_

Survey Reviewed

Page 14 of 50



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

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

Total Surface Contamination Measurements Performed By

4-(4 -7
Date
Employee # RCT Signature Date
RCT Printed Name Employee # RCT Signature Date
RCT Printed Name Employee # A ~_ RCT Signature Date
RCT Printed Name Employee # RCT Signature ] Date
RCT Printed Name Employee # RCT Signature “Date %
Survey Reviewed
d 2 19
Date
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. Survey Area: A | Survey Unit: 72901 | Building 729

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

SURVEY SIGNATURE SHEET

Removable Contamination and Surface Media Survey Performed By

Yy -23-95

Date

RCT Printed Namg~__ Employee # RCT Signature Date
A/

RCT Pnnted Name Employee # RCT Signature Date
r7

RCT Printed Name Employee # RCT Signature < Date

. RCT Printed Name Employee # RCT Signature Date  NN]

Surface Contamination Monitor Survey Performed By

E'ng&eers Pnnted Name Employee # Engineer's Signature Date
Engineer's Printed Name Employee # Engineer's Signature Date
\\
Engineer's Pninted Name “Employee # Engineer's Signature Date
N
Engineer's Pnnted Name Employee # \Engmeer‘s Signature Date
Engineer's Printed Name Employee # Engineer's Signature Date
Engineer's Pninted Name Employee # Engineer's Signature Date ét

Survey Reviewed By

Y oM 19

Date
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. Survey Area: A | Survey Unit: 72901 | Building 729
Survey Unit Description
Bidg 729 plenum room, starrwell, and bridge
SURFACE MEDIA DATA FORM
Lab Sample Sample Pre-Sample Pre Sample Post Sample Post Sample
Sample Number Location | Surface Total Activity Removable Total Activity Removable
Number Area Measurement Activity Measurement Activity
(in?) (dpm/100 cm?) Number {dpm/100 cm?) Number
99A5050-034 001 1 40 {2 1A <2 1B
99A5050-035.001 2 40 <{2 2A <i2 2B
99A5050-036 001 3 40 <13 3A <3 3B
99A5050-037 001 4 40 <j3 4A <13 4B
99A5050-038 001 5 40 <3 5A <173 5B
99A5050-039 001 6 40 <13 B6A <|3 6B
99A5050-040 001 7 40 [ 7A <i3 7B
99A5050-041 001 8 40 13 8A <3 8B
99A5050-042 001 9 40 <13 9A <2 9B
99A5050-047 001 10 40 < 34 10A JEL 108
99A5050-044 001 11 40 <|3 11A <13 11B
99A5050-045 001 12 40 <{3 12A <3 12B
99A5050-043 001 13 40 12 13A < {3 138
. 99A5050-048 001 14 40 < 34 14A <3\ 14B
99A5050-049 001 15 40 <34 15A < 34 15B
99A5050-046 001 16 40 1y 16A 1y 16B
=.
~d b .d
o,
— 0
' k\&? 4 £
AN
Remarks Sample location numbers 17 through 26 were smears only No solid media samples were
obtained due to unpainted concrete surfaces

Sampling Performed By

2[19(99

Date

Date
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. GRIDDING METHODOLOGY/CALCULATION DATA SHEET

Survey Unit: _ 72901

Grid Spacing Equations

For Triangular Grids
L = SQRT (A/0.866*n)

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

For Rectangular Grids
L = SQRT (A/n)

Where A = total surface area of survey unit, m*
n = number of measurements as calculated using the one sample statistical test
L = calculated distance between gnd points, m

. Gnid Caiculations

Gnid Type Selection Triangular v Rectangular

Total Area in Survey Unit 837 m?

L=SQRT(__ 337 /_1l6 )

L= 723 m

Actual Grid Size (rounded down to nearest whole number) 70 m

2(999 =

Date

Calculations Reviewed By

3/q /95 =

Date

# Celaulebhuas PP ~d o) e Rwrd o 2=sas ~G
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SURVEY UNIT 72901-01

. RANDOM START DATA SHEET
Measurement Location | X-Coordinate | Y-Coordinate{ Measurement Location | X-Coordinate | Y-Coordinate
#O1 7 22\ 4 20

\ 11 8] \ 20 19
\ 10 AR 22 12
\ 15 1] | 19 12
\ 22 22] | 3 13
\ 14 0] |\ 3 20
| 22 4] | 18 16
\ 8 17] | 17 19
1\ 16 51 | 15 22
\ 12 8 \ 20 7

\ 13 0 \ 21 5

\ 6 22 \ 23 2

\ 4 1 \ 20 15

\ 20 14 \ 7 2

\ 3 4 \ 2 0

\ 23 22 \ 16 5

\ 3 4 -\ 13 5

\ 5 8 \ 7 15

| 16 9 \ 2 2

\ 3 2 \ 7 13

\ 1 13 \ 5 5

. \ 1 19 \ 16 22
\ 14 0 S\ 12 1

\ 5 13 \ 12 1

\ 9 8 \ 22 8

o 6 4 \ 4 13

\ 6 10 \ 22 23

\ 22 7 \ 15 9

\ 18 15 \ 1 11

\ 0 3 \ 4 7

\ 8 20 \ 1 23

\ 13 2 \ 15 19

\ 6 6 | 2 3

\ 13 2 \ 18 13

\ 14 11 \ 11 13

\ 8 20 \ 9 9

\ 6 7 \ 11 1

\ 9 22 14 11

\ 19 12 0 15

\ 11 18 16 18

{2579
LEGEND ’L{ VIEWED BY SIGNATURE
C-N/A = UNPAINTED CEILING L_l Lo ["W
/\\X X-N/A = > NUMBER OF SAMPLES

REQUIRED 2/25/99
Page 22 of 50




COVER PAGE (Continued)

Sanford Cohen & Associates
Southeastern Environmental Laboratory
1000 Monticello Court
Montgomery, Alabama 36117

Laboratory Code SCA Subcontract Number KH700325EP6
RIN 99A5050

LIC RC01B004
Laboratory Report Identification Code 1480, 1481, 1482, 1483, 1488, 1489, 1500

Site Sample Numbers Laboratory Sample Number
Uranium Plutonium Americium
99A5050-034 001 Bldg 729 KH199-1488-01 KH199-1488-01 KH199-1488-01
99A5050-035 001 Bldg 729 KH199-1488-02 KH199-1488-02 KH199-1488-02B
99A5050-036 001 Bldg 729 KH199-1488-03 KH199-1488-03 KH199-1488-03
99A5050-037 001 Bldg 729 KH199-1488-04 KH199-1488-04 KH199-1488-04D
99A5050-038 001 Bldg 729 KH199-1488-05 KH199-1488-05 KH199-1488-05
99A5050-039 001 Bldg 729 KH199-1488-06 KH199-1488-06 KH199-1488-06B
99A5050-040 001 Bldg 729 KH199-1488-07 KH199-1488-07 KH199-1488-07B
99A5050-041 001 Bldg 729 KH199-1488-08 KH199-1488-08 KH199-1488-08
99A5050-042 001 Bldg 729 KH199-1488-09 KH199-1488-09 KH199-1488-09
99A5050-043 001 Bldg 729 KH199-1488-10 KH199-1488-10 KH199-1488-10
Laboratory Control Sample (LC) SCAQC-1488-LC1 }SCAQC-1488-LC1 |SCAQC-1488-LCl
Duplicate (LD) SCAQC-1488-LD1 |SCAQC-1488-LD1 |SCAQC-1488-LDI
Preparation Blank (PB SCAQC-1488-PB  [SCAQC-1488-PB |SCAQC-1488-PB
Site Sample Numbers Laboratory Sample Number
L Uranium Plutonium Americium
99A5050-044 001 Bidg 729 KH199-1489-01 KH199-1489-01 KH199-1489-01
99A5050-045 001 Bldg 729 KH199-1489-02 KH199-1489-02 KH199-1489-02
99A5050-046 001 Bldg 729 KH199-1489-03 KH199-1489-03 KH199-1489-03
Laboratory Control Sample (LC) SCAQC-1483-LC1 |SCAQC-1483-LC1 |SCAQC-1483-LCl
Duplicate (LD) SCAQC-1483-LD1 |SCAQC-1483-LD1 }SCAQC-1483-LD1B
Preparation Blank (PB SCAQC-1483-PB |SCAQC-1483-PB |SCAQC-1483-PB
Site Sample Numbers Laboratory Sample Number
_ Uranium Plutonium Americium
99A5050-048 001 Bldg 729 KH199-1500-01 KH199-1500-01 KH199-1500-01
99A5050-049 001 Bldg 729 KH199-1500-02 KH199-1500-02 KH199-1500-02
99A5050-047 001 Bldg 729 KH199-1500-03 KH199-1500-03 KH199-1500-03
Laboratory Control Sample (LC) SCAQC-1483-LC1 |SCAQC-1483-LC1 |SCAQC-1483-LCl
Duplicate (LD) SCAQC-1483-LD1 |SCAQC-1483-LD1 |SCAQC-1483-LDIB
Preparation Blank (PB) SCAQC-1483-PB |SCAQC-1483-PB |SCAQC-1483-PB

Comments There were no problems encountered during sample receiving

'I certify that this sample data package 1s in comphiance with SOW requirements, both technically and for completeness,
other than the conditions detailed above Release of the data contained in this hard-copy sample data package and the
computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the laboratory
Manager or the Manager’s designee, as venfied by the following signature "

Sigpature
Joe Stinson Laboratory Manager 3/26/99
Narte Title Date

Pama 71 af &N —




Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number- 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number- 99A5050#002 Matnx Waste
Site Sample ID 034 001
Other Sample ID BLDG 729 Collection Date 3/2/99 Date Received  3/11/99
Batch Number 1488 Laboratory Code SCA
Laboratory Actvity 2 o Counting Emor  Total Error MDA |
Method Number  Radionuciide Sample ID (pCvq) {pCvqg) (pCuq) (pCvq)
ACWO3 U-233/234 KH199-1488-01 0856 0248 0 301 0071
ACWO3 U-235 KH199-1488-01 0036 0051 0052 0049
ACWO3 U-238 KH199-1488-01 0829 0242 0293 0039 |
ACWO3 PU-239/240 KH199-1488-01 0034 0058 0059 0091 |
ACWO3 AM-241 KH199-1488-01 0116 0141 0 143 0186 |

Quality Control Samples

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

SCAQC-1488-L.C1 SCAQC-1488-LD1 SCAQC-1488-PB
Pu SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB
Am SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB

1000 Monticelio Court * Montgomery Alabama ® 36117 * 334 272.2234 FAX 334 213 0407

Page 24 of 50
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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
Site Sample ID 035 001
Other Sample ID BLDG 729 Collection Date 3/2/99 Date Received  3/11/99
Batch Number 1488 Laboratory Code SC
Laboratory Activity 2 o Counting Error Total Error MDA T
Method Number Radionuclide Sample ID {pCvq) {(pCuq) (pCvq) (pCvg)
ACWO03 U-233/234 KH199-1488-02 0624 0192 0229 0 061
ACWO3 U-235 KH199-1488-02 0047 0054 0 056 0042
ACWO3 U-238 KH199-1488-02 101 0253 0324 0061
ACWO3 PU-239/240 KH199-1488-02 384 0787 110 0036
ACWO03 AM-241 KH199-1488-02B 0447 0240 0256 0123
Quality Control Samples
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysts (LD)  Preparation Blank (PB)

V) SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB

Pu SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB

Am SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB

1000 Monticelio Court * Montgomery Alabama * 36117 ° 334 272.2234 * FAX 334 213 0407 O 6 3

Page 25 of 50




1D

Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#002 Matrix Waste
Site Sample ID 036 001
Other Sample ID BLDG 729 Collection Date 3/2/99 Date Received  3/11/99
Batch Number 1488 Laboratory Code SCA

Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuchde Sample ID {pCuq) (pCvq) (pCva) (pCvg)
ACWO3 U-233/234 KH199-1488-03 0588 0210 0240 0044
ACWO03 U-235 KH199-1488-03 0012 0044 0044 0097
ACWO03 U-238 KH199-1488-03 0618 0215 0248 0044
ACWO03 PU-239/240 KH199-1488-03 0000 0000 0 000 0039
ACWO03 AM-241 KH199-1488-03 -0 002 0067 0 067 0 148

Radionuclide Laboratory Control Sample (LC)

Quality Control Samples

U SCAQC-1488-L.C1 SCAQC-1488-LD1
Pu SCAQC-1488-LC1 SCAQC-1488-LD1
Am SCAQC-1488-LC1 SCAQC-1488-LD1

Laboratory Duplicate Anatysis (LD)

Preparation Blank (PB!
SCAQC-1488-PB

SCAQC-1488-PB
SCAQC-1488-PB

1000 Monticellc Court  Montgomery Alabama 36117 ¢ 334 272 2234 * FAX 334 213 0407

Page 26 of 50
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identffication Number 99A5050

Project Name Kaiser-Hill Chamn-of-Custody Number 99A5050#002 Matnx Waste
Site Sample ID 037 001
Other Sample ID BLDG 729 Collection Date 3/2/99 Date Receved  3/11/99
Batch Number 1488 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID (pCvg) {pCi/g) (pCvq) (pCug)
ACWO03 U-233/234 KH199-1488-04 0147 0090 0095 0036
ACWO3 U-235 KH199-1488-04 0016 0033 0033 0045
ACWO03 U-238 KH199-1488-04 0080 0 066 0068 0036
ACWO03 PU-239/240 KH199-1488-04 0003 0036 0036 0088
ACWO3 AM-241 KH199-1488-04D 0090 0194 0195 0234

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

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

1000 Monticelio Court * Montgomery Alabama * 36117 * 334 2722234 FAX 334 213 0407

Page 27 of 50




Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill
Stte Sample ID 038 001

Chain-of-Custody Number 99A5050#002

Matrix

Other Sample ID BLDG 729 Collection Date 3/2/99 Date Received  3/11/99
Batch Number 1488 Laboratory Code SCA

Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuclide Sample (D {pCvq) (pCvq) (pCva) (pCvg)
ACWO03 U-233/234 KH199-1488-05 0625 0210 0244 0073
ACWO3 uU-235 KH199-1488-05 0018 0037 0038 0050
ACWO3 U-238 KH199-1488-05 0973 0269 0332 0 041
ACWO3 PU-239/240 KH199-1488-05 -0016 0019 0019 0082
ACWO3 AM-241 KH199-1488-05 0027 0062 0063 0105

Quality Control Samples
Laboratory Duplicate Analysis (LD)

Radionuciide Laboratory Control Sample (LC)

U SCAQC-1488-LC1
Pu SCAQC-1488-LC1
Am SCAQC-1488-1.C1

SCAQC-1488-LD1
SCAQC-1488-LD1
SCAQC-1488-LD1

Preparation Blank (PB)
SCAQC-1488-PB

SCAQC-1488-PB
SCAQC-1488-PB

1000 Monticelio Court  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 Chain-of-Custody Number 99A5050#002 Matnx Waste

Site Sample ID 039 001

Other Sample ID BLDG 729 Collection Date  3/3/99 Date Receved  3/11/99
Batch Number 1488 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA )

Method Number  Radionuclide Sample ID {pCvq) (pCvq) (pCvg) (pCvq)
ACWO3 U-233/234 KH199-1488-06 0894 0264 0319 0076
ACWO3 U-235 KH199-1488-06 0078 0079 0 082 0053
ACWO3 uU-238 KH199-1488-06 0912 0 266 0322 0043
ACWO03 PU-239/240 KH199-1488-06 0009 0032 0033 0072
ACWO3 AM-241 KH199-1488-06B 0 000 0 000 0 000 0 065

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

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

1000 Monticelio Court  Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407

Page 29 of 50
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

. Radioanalytical Results

Report Identification Number 99A5050

| ProjectName Kaiser-Hil Chan-of-Custody Number 99A5050#002 Matnx Waste
Site Sample ID 040 001

Other Sample ID BLDG 729 Collection Date 3/3/99 Date Receved  3/11/99

Batch Number 1488 Laboratory Code SCA

[ Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuclide Sample ID (pCvq) {pCvg) (pCvq) (pCvg)
ACWO3 U-233/234 KH199-1488-07 0781 0238 0285 0073
ACWO3 U-235 KH199-1488-07 0075 0075 0079 0 051
ACWO3 U-238 KH199-1488-07 0739 0229 0273 0041
ACWO03 PU-239/240 KH199-1488-07 0041 0048 0049 0037
ACWO03 AM-241 KH199-1488-07B 0134 0160 0162 0121

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

U SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB
Pu SCAQC-1488-LC1 SCAQC-1488-LD1 SCAQC-1488-PB
Am SCAQC-1488-L.C1 SCAQC-1488-LD1 SCAQC-1488-PB
1000 Montxcelio Court  Monigomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407 O 6 8
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill
Site Sample ID 041 001
Other Sample ID BLDG 729

Chain-of-Custody Number 99A5050#002

Collection Date 3/3/99

Batch Number 1488

Matrix

Date Recerved
Laboratory Code

Method Number
ACWO3
ACWO03
ACWO3
ACWO3
ACWO3

Radionuclide

U-233/234
U-235
U-238
PU-239/240
AM-241

Laboratory Activity 2 o Counting Error Total Error MDA

Sample ID (pCvg) (pCvg) (pCvg) (pCva)
KH199-1488-08 0486 0191 0214 0092
KH199-1488-08 0000 0000 0000 0 054
KH199-1488-08 0 481 0186 0209 0043
KH199-1488-08 0036 0052 0053 0049
KH199-1488-08 0022 0043 0044 0059

)
Pu
Am

Quality Control Samples
Laboratory Duplicate Anatysis (LD}

Radionucixde Laboratory Controf Sampfe (LC)

SCAQC-1488-LC1
SCAQC-1488-LC1
SCAQC-1488-LC1

SCAQC-1488-LD1
SCAQC-1488-LD1
SCAQC-1488-LD1

Preparation Blank (PB8)
SCAQC-1488-PB

SCAQC-1488-PB
SCAQC-1488-PB

Page 31 of 50
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill
Site Sample ID 042 001

Chain-of-Custody Number 99A5050#002

Matnx

Waste

Other Sample ID BLDG 729 Collection Date 3/3/99 Date Recerved  3/11/99
Batch Number 1488 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID (pCva) {pCvg) (pCvqg) (pCva)
ACWO3 U-233/234 KH198-1488-09 0217 0115 0123 0039
ACWO3 U-235 KH199-1488-09 0072 0072 0075 0048
ACWO3 U-238 KH199-1488-09 0 361 0 151 0167 0039
ACWO03 PU-239/240 KH199-1488-09 0102 0093 0096 0089
ACWO03 AM-241 KH199-1488-09 0097 0118 0120 0 156

Radionuchide Laboratory Control Sample (LC)

Quality Control Samples

u SCAQC-1488-LC1 SCAQC-1488-LD1
Pu SCAQC-1488-LC1 SCAQC-1488-LD1
Am SCAQC-1488-LC1 SCAQC-1488-LD1

Laboratory Duplicate Analysis (L D)

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

1000 Monticelio Court * Montgomery Alabama 36117 * 334 272.2234 * FAX 334 213 0407

Page 32 of 50
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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 Matrix  Waste
Site Sample ID 043 001
Other Sample ID BLDG 729 Collection Date 3/3/99 Date Recerved  3/11/99
Batch Number 1488 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA

Method Number  Radionuchde Sample ID (pCvg) (pCva) (pCva) (pCva)
ACWO3 U-233/234 KH199-1488-10 0717 0227 0 269 0 041
ACWO03 U-235 KH199-1488-10 0022 0058 0058 0108
ACWO3 U-238 KH199-1488-10 0617 0209 0243 0073 |
ACWO3 PU-239/240 KH199-1488-10 0012 0024 0024 0033
ACWO03 AM-241 KH199-1488-10 0 042 0071 0071 0108

)
Pu
Am

Quality Control Samples
Laboratory Duplicate Analysis (LD)

Radionuchde Laboratory Control Sample (LC)

SCAQC-1488-LC1
SCAQC-1488-LC1
SCAQC-1488-LC1

SCAQC-1488-LD1
SCAQC-1488-LD1
SCAQC-1488-LD1

Preparation Blank (PB)
SCAQC-1488-PB

SCAQC-1488-PB
SCAQC-1488-PB

1000 Monticelio Court * Montgomery Alabama 36117 * 334 272 2234 * FAX 334 213 0407

Page 33 of 50

071




Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Resuits

Report Identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#002 Matnx Waste
Site Sample ID 044 001
Other Sample ID BLDG 729 Collection Date 3/3/99 Date Receved  3/11/93
Batch Number 1489 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA

Method Number Radionuclide Sample {D (pCvq) {pCyq) (pCvg) (pCvq)
ACWO3 U-233/234 KH199-1489-01 0212 0120 0128 0075
ACWO3 U-235 KH199-1489-01 0000 0 000 0 000 0052
ACWO3 U-238 KH199-1489-01 0242 0128 0137 0075
ACWO03 PU-239/240 KH199-1489-01 0087 0079 0081 0075
ACWO03 AM-241 KH199-1489-01 -0 008 0015 0015 0088

U
Pu
Am

Quality Control Samples
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysts (LD)
SCAQC-1483-LD1
SCAQC-1483-LD1
SCAQC-1483-LD18B

SCAQC-1483-L.C1
SCAQC-1483-LC1
SCAQC-1483-LC1

Preparation Blank (PB)
SCAQC-1483-PB

SCAQC-1483-PB
SCAQC-1483-PB

1000 Monticelic Court  Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407

Page 34 of 50
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number S9A5050#002 Matrix Waste 1
Site Sample ID 045 001 |
Other Sample ID BLDG 729 Collection Date 3/3/99 Date Receved  3/11/99
Batch Number 1489 Laboratory Code SCA

Laboratory Activity 2 o Counting Ermor  Total Error MDA |

Method Number  Radionuciide Sample ID (pCvg) {pCva) {pCvq) (pCvq) !

ACWO03 U-233/234 KH199-1489-02 125 0300 0391 0077 |

ACWO3 U-235 KH199-1489-02 0050 0058 0 060 0045 {

ACWO3 U-238 KH199-1489-02 112 0279 0 357 0065 i
ACWO03 PU-239/240 KH199-1489-02 0002 0033 0033 0080
ACWO3 AM-241 KH199-1489-02 -0 003 0123 0123 0218

Quality Control Samples

u SCAQC-1483-LC1 SCAQC-1483-LD1
Pu SCAQC-1483-LC1 SCAQC-1483-LD1
Am SCAQC-1483-LC1 SCAQC-1483-LD1B

Radionuclide Laboratory Control Sample (LC) Laboratory Dupiicate Analysis (LD)

Preparation Blank (PB)
SCAQC-1483-PB

SCAQC-1483-PB
SCAQC-1483-PB

1000 Monticello Court * 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-Hilt Chain-of-Custody Number- 99A5050#002 Matrnix Waste ]l

Stte Sample ID 046 001 !

Other Sample ID BLDG 729 Collection Date 3/4/99 Date Receved  3/11/99 i

Batch Number 1489 Laboratory Code SCA {

Laboratory Activity 2 o Counting Error  Total Error MDA ]

Method Number Radionuclide Sample ID (pCvqg) {pCvg) (pCvq) (pCvq) |

ACWO03 U-233/234 KH199-1489-03 0846 0253 0304 0042 |

ACWO03 U-235 KH199-1489-03 0 069 0079 0082 0093 ‘

ACWO03 U-238 KH199-1489-03 0764 0238 0283 0042 !
ACWO03 PU-239/240 KH199-1489-03 0056 0075 0075 0 101
ACWO03 AM-241 KH199-1489-03 0018 0036 0036 0048

Radionuclide Laboratory Control Sample (LC)

Quality Control Samples

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)

U SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB

Pu SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB

Am SCAQC-1483-LC1 SCAQC-1483-LD01B SCAQC-1483-PB
1000 A Court Montg Yy A *36117 * 334 2722234 FAX 334 213 0407
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Sanford Cohen & Associates
. Southeastern Environmental Laboratory

Radioanalytical Resulits

Report Identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#002/003 Matrx  Waste
Site Sample ID 047 001
Other Sample ID BLDG 729 Collection Date 3/18/99 Date Receved  3/19/99
Batch Number 1500 Laboratory Code SCA

Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number Radionuciide Sample ID (pCvq) (pCiq) (pCi/g) (pCvq)
ACWO3 U-233/234 KH199-1500-03 0443 0179 0 200 0044
ACWO3 U-235 KH199-1500-03 -0 008 0017 0017 0098
ACWO3 U-238 KH199-1500-03 0294 0143 0155 0044
ACWO3 PU-239/240 KH199-1500-03 0 142 0098 0102 0043
ACWO3 AM-241 KH199-1500-03 0 059 0085 0086 0122

Quality Control Samples
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank (PB)
U SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB
Pu SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB
Am SCAQC-1483-LC1 SCAQC-1483-LD1B SCAQC-1483-PB
1000 Montcefio Court * Monigomery Alsbama * 38117 * 334 2722234 * FAX 334 213 04Q7 077
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radloanalytical Results

Report identfication Number 99A5050

Project Name Kaiser-Hill
Site Sample ID 048 001

Other Sample ID BLDG 729

Chain-of-Custody Number 99AS5050#002/003

Collection Date 3/18/99
Batch Number 1500

Matnx

Date Recewed
Laboratory Code

Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuciide Sample ID {(pCvg) (pCvg) (pCvq) {pCvq)
ACWO3 U-233/234 KH199-1500-01 0162 0100 0105 0 068
ACWO3 U-235 KH199-1500-01 0 000 0 000 0 000 0 047
ACWO3 U-238 KH199-1500-01 0148 0095 0099 0067
ACWO3 PU-239/240 KH199-1500-01 0253 0154 0162 0110
ACWO3 AM-241 KH199-1500-01 0049 0068 0069 0092
Quality Control Samples
Radionuclide Laboratory Control Sample (LC) Laboratory Duphcats Analysis (LD)  Preparation Blank (PB)

U SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB

Pu SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-P8

Am SCAQC-1483-LC1 SCAQC-1483-LD1B SCAQC-1483-PB

1000 Monucedo Court * Momigomery A 117 3342722234 FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identfication Number S9A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99AS5050#002/003 Matrx  Waste
Site Sample D 049 001
Other Sample ID BLDG 729 Collection Date 3/18/99 Date Recerved  3/19/99
Batch Number 1500 Laboratory Code S
Laboratory Actvity 2 o Counting Error  Total Error MDA
Method Number Radionucihde Sample 1D {pCvg) {pCv/g) {(pCi/g) {pClg)
ACWO3 U-233/234 KH199-1500-02 0 164 0093 0099 0058
ACWO3 U-235 KH199-1500-02 0015 0030 0030 0040
ACWO3 U-238 KH199-1500-02 0176 0096 0102 0058
ACWO3 PU-239/240 KH199-1500-02 0045 0070 oo 0104
ACwWo3 AM-241 KH199-1500-02 0024 0048 0048 0 065
Quatity Controt Samples
Radlon ide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank (P8

SCAQC-1483-LCH SCAQC-1483-LD1 SCAQC-1483-PB

Pu SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB

Am SCAQC-1483-LC1 SCAQC-1483-LD18B SCAQC-1483-PB

1000 Montcetio Court * Monigomery Alsbems 36117 © 334 272.2234 * FAX 334 213 0407 078
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ATTACHMENT I
Survey Umt 72902 Survey Package




o

Survey Area: A | Survey Unit: 72002 | Building 729

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

SURVEY PACKAGE COVER SHEET

Justification for Survey Unit Classification
Classification Class1[] cClass2 [0 Class 3

The emergency diesel generator room, control room, arr lock, hallway, and restroom are not expected to
contain any residual radioactive contamination based on site operating history and previous radiological
survey Charactenzation surveys performed between 12/29/97 and 5/27/98 indicated no alpha activity
greater than 20dpm/100 cm? removable or 100 dpm/100 cm total, and media sample levels (converted to
surface contamination levels) from 0 2 to 6 1 dpm/100cm? Therefore these areas are classified as Class 3
Refer to the history files for specific details of charactenzation survey results

 Special Support Requirements

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

' Special Safety Precautions

Fall protection 1s required for work above 6 ft

Isolation Controls
Level 1 D Level 2 Note Isolation controls are not required prior to surface media sampling

No use, storage or movement of radioactive maternial, with the exception of instrument check sources, 1s
permitted in this survey unit

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

Grid Requirements

Gndding and labeling 1s to be performed as indicated on the attached survey unit map(s) If gndding and
labeling cannot be performed per the survey unit map(s), contact radiclogical 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 ]

/

206 S,

Date
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Survey Area: A | Survey Unit: 72902 | Building 729

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

Amplified Survey Package Design Information

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

e An adjacent suitable location within one meter of the initial location will be used for the paint/surface
media sample, and total/removable measurements

¢ For paint/surface media sample locations that cannot be relocated in accordance with the above
guidance, (1 e the entire ceiling 1s unpainted), a smear will be obtained, and a 2™ random start location
will be used to obtain the minimum required MARSSIM sample measurements

1-meter by 1-meter gnid lines are used on the survey maps for ease of locating sample measurements

Survey Package Closure

All required reviews are complete, and data analysis results\neet acceptance critena Survey package is

Page 2 of 47
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. RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTE

Survey Area A Survey Unit 72902 Classification 3

Building 729

Survey Unit Description Bldg 729 Generator Room, Control Room, Hallway/Airlock &
Lavatory

Total Area 362sq m Gnid Size Not Applicable

ISURVEY UNIT 72902-MAP_1 OF 1]
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Survey Area: A | Survey Unit: 72902 | Building 729

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

SAMPLING AND SURVEY INSTRUCTIONS

Minimum Sample Measurements Required

Removable Alpha Total Alpha Media Samples Alpha Scan
(Pre & Post Media) (Pre & Post Media)
18**/16 16* 16 10%

Removable Contamination and Surface Media Sampling Instructions

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

1

W N

1
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 Gnd
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 intersection on the survey unit surfaces

RCT - Obtain pre-media sampling 100cm? removabile alpha smears at each labeled measurement location (within the
marked 5" by 8" sample area) per 3-PRO-165-RSP 07 02, Contamination Momtonng Requirements

RCT - Obtain pre-media sampling 100cm? total alpha direct measurements at each labeled measurement location
(within the marked sample area) per 3-PRO-165-RSP 07 02, Contarmmination Monitonng Requirements

Media Sampler - Affix a plastic 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 Medta
Sampling form

Media Sampler - After each sample, wipe-down the sampling tool to remove loose sample media and prevent possibie
sample cross-contamination

Media Sampler — Repeat the above steps at each designated sample location

Media Sampler - After all survey unit surface media samples have been obtained, forward, the COC forms and the
surface media samples to Final Survey Radlologu:al Engineenng for processing

RCT - Obtain a post-media sampling 100cm? removable alpha smear at each labeled measurement location (within
the marked sample area) per 3-PRO-165-RSP 07 02, Contamination Monitoring Requirements

RCT - Obtain a post-media sampling 100cm? total alpha direct measurement at each labeled measurement location
{within the marked sample area) per 3-PR0O-165-RSP 07 02, Contamination 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 a zpha removable measurement exceeds 20 dpm/1 00cm? or any total activity measurement
exceeds 100 dpm/100cm®, 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

* 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 activity requirements

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

Page S of 47




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

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

Surface Contamination Monitor (SCM) Survey Instructions

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/100cm?, 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

B WN -

Total Activity Measurement Survey Instructions

Acquire a N E Electra with an MDA of < 50-dpm/100 cm®

Obtain total activity and QC measurements (1 minute PATS) at the designated survey locations Record the gross

cpm for each location

t())bé:m a mémmum of 18 local area backgrounds at the designated locations Record the gross cpm for the local area
ackgrounds

in the event any alpha measurement exceeds 100 dpm/100cm?, 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

DO h [X} N —

4 14 (99

Date
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Survey Area: A

| Survey Unit: 72902

| Building 729

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

Removable Contamination Survey Instrument Data
Manufacturer Eberline H"\\
Model SAC4

N
Senal # 1411 N
Cal Due Date 07-20-99 AL
Alpha Bkgd 00cpm 5, ™
Alpha Eff 333% )
Calculated MDA 31 \
(Max = 10 dpm/100 cm?) N\
Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + tsfb))]] 8
Total Contamination Survey Instrument Data
Manufacturer NE Tech |NE Tech |[NE Tech |[NE Tech |NE Tech
Model Electra Electra Electra Electra Electra
Serial # 2382 2354 2354 2380 2371
Cal Due Date 03-22-99 07-20-99 07-20-99 06-04-99 07-31-99
Date 02-18-99 02-24-99 02-25-99 02-25-99 02-26-99
Alpha Bkgd 00 cpm 00 cpm 00 cpm 00cpm 00 cpm
Alpha Efficiency 21 82% 21 74% 21 74% 20 7% 212%
Calculated MDA 13 dpm 13 dpm 13 dpm 13 dpm 13 dpm
Calculated MDA = CF x [2 71 + {4 65 x SQR (bkgd)}

Surface Contamination Monitor Survey Instrument Data

Manufacturer SCM - SCM

Model & Detector S/N SCM-2 SRA-C-001 \

Cal Date 02-15-99 N~

Survey Date 02-16-99 N,

Alpha Bkgd 1 min Full 37 com N\

Detector P \

Alpha Efficiency 37% \
Page 7 of 47



Survey Area: A

| Survey Unit: 72902

| Building 729

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

INSTRUMENT DATA SHEET
Removable Contamination Survey Instrument Data

Manufacturer Eberiine

Model SN~

Senal # \

Cal Due Date *\‘fh
S~

Alpha Bkgd

Alpha Eff ~T .
7 -

R e~

Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + ts/tb))}]

Total Contamination Survey Instrument Data

Manufacturer N E Tech N E Tech N E Tech N E Tech N E Tech

Model ElscTRi | ElecTRA | ==

Senal # zZ( 8/ 290 N

Cal Due Date 2-15-99 1 7-15-99 -

Date Y- 14-99 | 4-(5-99 \t\u"i

Alpha Bkgd oo /.0 ~

Alpha Efficiency .

N = 202! 70.82 L'LIIJ',;I\\
alculated MDA

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

Surface Contamination Monitor Survey Instrument Data

\\\

Manufacturer SCM SCM

Mode! & Detector S/N SCM-2 SRA-C-001 -

Cal Date 02-15-99

Survey Date 02-16-99 }i{{?

Alpha Bkgd 1 Full

D:teactorg mn 37 cpm y/%v—
. Alpha Efficiency 37% !
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Survey Area: A

| Survey Unit: 72902

| Building 729

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

INSTRUMENT DATA SHEET

Removable Contamination Survey Instrument Data

Manufacturer

Model

T~

Senal #

Cal Due Date

\ LN W]
3

Alpha Bkgd

%
s

Alpha Eff

T~

Calculated MDA
(Max = 10 dpm/100 cm?)

\

Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + ts/Ab))}]

Total Contamination Survey instrument Data

Manufacturer N E Tech N E Tech N E Tech N E Tech N E Tech

Model! Electr, 13 -

Senal # {354 SN

Cal Due Date P-15- 98 T~

Date 4 23 99 |

Alpha Bkgd | _cpw et

Alpha Efficiency 2 65 Y, N /m

Calculated MDA T ~~
35dpm

Calculated MDA = CF x 2 71 + {4 65 x SQRT(bkgd)}j

Surface Contamination Monitor Survey Instrument Data

Manufacturer

SCM

SCM

Model & Detector S/N

Cal Date

Survey Date

Alpha Bkgd 1 min Full
Detector

Alpha Efficiency

~X¥
\QQ
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Survey Area: A Building 729

Survey Unit (s): 72901, 72902, 72903

Total Surface Activity Measurement Calculation Worksheet

Step 1

Step 2

Step 3

Step 4

k Lt L\\'-»v\- ‘Fof-_. ef‘s\—{\\\ 5\3.\<J «~ ﬂl\\’lq(\i

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

A8 = (DCGL 1sa - LBGR 13a) SD1sa

AfSuanswancs = 2 0 = (100 dpm/100cm? — 34 dpmy/100cm?)/33 dpm/100cm?

Where

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

DCGL tsa is the total surface activity denved concentration guideline value (DOE Order 5400 § total
surface activity imit equals 100 dpm/100cm? for transuranics, per the B779 Cluster
Radiological Closeout Survey Pian)

LBGR 7sa 1s 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 rsa was adjusted to obtain a relative shift between 1 and 3 (1 e, 34
dpm/100cm? for transuranics)

SD tsa is the estimated standard dewviation of the total surface activity measurements (MARSSIM
recommends assuming a 30% coefficient of vanation if scoping or charactenzation data s not
available)

Determine the Sign P value by looking up the relative shift (A/5) 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 1s actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relative
shiftof 20

Determine the number of total 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
background

N = (1645 + 1 645)° / 4(Sign P - 0 5)°
N = (1 645 + 1 645)%/ 4(0 977250-0 5)° = 11 88

Where

1645 1s the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan

Sign P equals 0 977250

Increase N by 20% to allow for missing or invalid data points per MARSSIM, Secton 552 3
N=1188*12=1425
Conclusion A minimum of 15 Total Surface Activity measurements will be obtained in each of the

~C

Proe 100747
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Survey Area: A Building 729

Survey Unit (s): 72901, 72902, 72903

Media Surface Activity Measurement Calculation Worksheet

Step 1 Determine the relative shift (A5) in accordance with MARSSIM Section 552 3 as follows

Note Since a reference area background subtract wili 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 1s acceptable to use the equation in Section 5 5 2 3 for uranium

AByansurancs = 2 0 = (100 dpm/100cm? — 95 7 dpm/100cm? )/2 15 dpm/100cm’

ABvaneams = 2 0 = (5000 dpm/100cm? — 4819 9 dpm/100cm?)/90 04 dpm/100cm?

VTN O 3ofs

Where

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

DCGL meda 1s the total surface activity denved concentration gundelme value (DOE Order 5400 5 total
surface contamination mit equals 100 dpml100cm for transuranics and 5000 dpm/100cm for
uranum, per the B779 Cluster Radwlogical Closeout Survey Plan)

LBGR meda 15 the lower bound of the gray region — the fower bound of the range of vaiues of the
parameter of interest in a survey unit where the consequences of making a decision error is
relatively minor The LBGR meais Was adjusted to obtain a relauve shitbetweentand 3 (1 e,
95 7 dpmv100cm? for transuranics and 4819 9 dpm/100cm? for uranium)

SD meca 1s the estimated standard deviation of the media surface activity measurements (MARSSIM
recommends assuming a 30% coefficient of vanation if scoping or charactenzation data is not
available) Six paint samples (3 intenor and 3 extenor) were taken dunng the charactenzation
phase of 8729 The six samples resulted in a standard deviation of 2 15 for transuranics and
90 04 for uranium

Step2 Determine the Sign P value by looking up the relative shift (A5) 10 Table 5 4 of MARSSIM (the Sign P value 1s
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median 1s actually at the LBGR) The Sign P value from Table 5 4, equals 0 877250 for a relative
shitof20

Step 3 Determine the number of media surface activity measurements for the applicable survey unit using the following

MARSSIM, Section 5 5 2 3 forrnula that s based on Plutonium contaminants not being present in the

background

N = (1645 + 1645)°/ 4(Sign P - 0 5)°

N = (1 645 + 1 645)% 4(0 977250-0 5)° = 11 88 ]

Where

1645 ts the alpha and beta dectsion error value (95% confidence) per the B779 Cluster Radiological

Closeout Survey Plan

Sign P equals 0 977250

Step4 Increase N by 20% to allow far mussing or invalid data points per MARSSIM, Section 5§52 3
N=1188°12=1425

Conclusion: A minimum of 15 media surface ac easurements will be obtained in each of the

B/qf%ﬁ
) “Date

3/7 /4 7
7 Date
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Survey Area: A Building 729

Survey Unit (s): 72901 72902, 72903

Removable Surface Activity Measurement Calculation Worksheet

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

A/5 = (DCGL removable - LBGR [{ )/ SD, bk
A5 = 1 67 = (20 dpm/100cm? - 10 dpm/100cm?)/6 dpm/100cm?

Where
AB 1s the relative shift or the resolution of measurements in units of measurement

uncertainty (MARSSIM recommends a value between 1and 3)

DCGL removanie IS the removable surface activity denved concentration guudellne value (DOE Order 5400 5
removable surface contamination hmit equals 20 dpm/1 00cm? for transuranics)

LBGR removabe 1S 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 i1s 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 1s 50% of
the DCGL (1 e , 10 dpm/100cm? for transuranics)

SD removable 1s the estimated standard dewviation of the removable surface activity measurements
(MARSSIM recommends assuming a 30% coefficient of vanation if scoping or characterization
data is not avaiiable) Since the B729 scoping or charactenzation data did not contain actuat
values less than the MDA of the counting instrument a value of 6 dpm/1 00cm? was used (6
dpm/100cm? equals a 30% coefficient of vanation of the DCGL removable)

Step 2 Determine the Sign P value by looking up the relative shift (A/3) in Table 5 4 of MARSSIM (the Sign P value 1s
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median s actually at the LBGR) The Sign P value from Table 5 4, rounded conservatively, equals
0945201 for a relative shift of 1 67

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

N = (1645 + 1645)°/ 4(Sign P - 0 5)°

N = (1 645 + 1 645) % 4(0 945201-0 5)> =13 65

Where

1645 1s the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan

Sign P equals 0 945201

Step 4 Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section552 3
N=1365"12=1638

Conclusion A minimum of 17 removable surface activity measurements will be obtained in each of the above
survey unit(s) N —_

[s]=s

Date

P/ 27

f Date
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Survey Area: A

| Survey Unit: 72902

| Building: 729

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

Surface Contamination Monitor Survey Performed By

SURVEY SIGNATURE SHEET

Removable Contamination and Surface Media Survey Performed By

z-18 -4
Date
2-22-77
zZ-z2379
Date
2-24-27
Date
-25 -79
Date
=
Date

4 2.99

Date

Engineer's Printed Name Empioyee # Engineer's Signature Date

Engineer's Pninted Name . Employee # Engineer's Slgnature. Date

Engineer s Printed Name Employee # - \Gerer's Signature Date

Engineer’s Prninted Name Employee # Engineer's Signature N Date
\\;

Engineer's Pninted Name Employee # Engineer's Signature Date

Survey Reviewed B

Page 13 of 47




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

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

Total Surface Contamination Measurements Performed By

Y-/4-99
Date
¥-15-99

‘Date
REJ Printed Name Employee # RCT Signature Date
RCT Printed Name  ~e—___| Employee # ; RCT Signature - Date
RCT Printed Name Employee # RCT Signature Date

AN

RCT Prninted Name Employee # RCT Signature Date )

Survey Reviewed

1-20 99

Date
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W

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

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

SURVEY SIGNATURE SHEET

Removable Contamination and Surface Media Survey Performed By

{-23-99
Date
RCT Pnntéd-Name Employee # RCT Signature Date
RCT Pnnted Name Em‘ﬁuya.#\ ] RCT Signature Date
RCT Pnnted Name Employee # RCT Sgnal Date
~—]
~RCT Pnnted Name Employee # RCT Signature Date  —~,|

Surface Contamination Monitor Survey Performed By

Engineers-Lnnted Name Employes # "Engineers Signature Date
Engineer's Printed Name ~ Employee # E\gmoers Signature Date
Engineer's Printed Name Employee ™ .|} 5 Engineer’s Signature Date
A Y
Engineer's Printed Name Employee # Enginedre Signature Date
Engineer's Printed Name Employee # Engineer's Signature S~ Date
\ \
Engineer's Printed Name Employee # Engineer's Signature Date > |
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| . Survey Area: A | Survey Unit: 72902 | Building 729

Survey Unit Description
\ Emergency diese! generator room, control room, restroom, hallway, and awr lock

SURFACE MEDIA DATA FORM

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

| Number Area Measurement Activity Measurement Activity
| {in%) (dpm/100 cm?) Number (dpm/100 cm?) Number

99ASsD -0629 p0f 1 40 <13 1A <13 18

99 ASDSD — 030 OO} 2 40 < \3 2A <\3 2B

99 ASPSD - 032.00 4 3 40 < 13 3A Z\3 3B

qASDSD -03% 001 4 40 S 13 4A <3 48

QASDSD - 023.00¢ 5 40 <13 5A <13 5B

JASDSD -0 2p 0| 6 40 < 13 6A <3 6B

QGACDED - 02l ¢ O) 7 40 <3 7A <13 7B
33ADSD - 025.001 8 40 <3 8A <\3 8B

NO SAMPLZF” ———— 9 40 N/ 9A N/A 98
Q9ASD - O3 00! 10 40 <3 10A <|3 10B_
99£250SsD -o0ot1g o001 M 40 < (3 11A <2 11B

|99 ASpSD -01%. 00 12 40 <=2 12A £ 13 128

99AD - 026 OpI 13 40 <(3 13A <i3 138

. QAL -0l o0 14 40 <113 14A <\3 14B
DSD - 02\ _opJ 15 40 < (3 15A <3 15B

ALDSD - 027 pol 16 40 <1z 16A <i3 168

PASDSD — 031.00| 17 40 <\3 17A <13 17B

Semea—_ o=y i3 - - - - -
NO SAMPLE 9_1 ¥/a H/a 7 N/A MNA
S o e-\\\‘ 20 - - - - -

Remarks__SA MPLE LOCATIb S ® 09 AuD *19 pcRE (NACCCSSABLE
TOo (614 YOLTAREE LS WITH |0 FT OF SAMPLE LOCAT M, m&#—'] 2y

SAMPLES (5 AND 20 (WEERE SMERPS DL . NO SoCiD MEDIA SAMPLES
(WERE TAKEN) B AUSE THESE A S WERE ON UNPAIVTEY CONCEETE

‘ SUeFAtes . I 2]2C/58

Sampling Performed By

2[25/99

Date

Printed Name Employee # Signature Date

&\O\ Page 16 ot 47
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SURVEY UNIT 72902
RANDOM START DATA SHEET

Measurement Location | X-Coordinate | Y-Coordinate] Measurement Location | X-Coordinate | Y-Coordinate
V/A 17 26 N/a 32 16
#/( 13 23 # /(L 33 21
N/a 1 B w-N /& 34 19
/5" 30 23 17 10
N/A 1 0]\ 24 22
# 05~ 24 4]\ 24 11
N/Q 26 3] \ 3 27
Hoy 2 18] \ 27 12
oY ] 30 8 \ 10 28
MR 26 2] |\ 3 27
7 35 200 \ 22 9
N/A 18 27 \ 28 24
M/R 5 7 \ 34 7
®*07 24 9 \ 2 17
Rz 15 24 \ 2 0
N/a 9 8 \ 18 18
N/ 12 14 \ 23 27
Bp2_ . 3 9 \ 3 15
N7a, 2 22 \ 21 10
#2060 15 9 \ 20 1
N/a 18 24 \ 31 27
Mo 5 15 \ 5 11
/A 34 16 \ 15 21
* )y 28 21 \ 3 1
#9 11 7 \ 28 14
13 23 21 \ 24 17
N/a 26 27 \ 2 14
* 0 21 12 \ 33 28
N/ 31 0 \ 25 25
ATA 3 14 I\ 9 3
Ho& 27 10 \ 3 6
N/A 14 4 \ 8 6

* 006 20 8 \ 27 3
B0/ 2 9 \ 16 24
N/a 10 8 \ 4 26
N/K 29 12 \ 5 19
*23 6 14 \ 10 20
12 21 21 \ 15 22
N/a 25 28 \ 6 7
N/A 4 14 12 9

LEGEND %&4‘ 2[/s(29

C-N/A = UNPAINTED CEILING

X-N/A = > NUMBER OF SAMPLES

REQUIRED

RE\VIEW@; SIGNATURE
4 2/15/99
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SURVEY UNIT 72802

RANDOM START DATA SHEET
Measurement Location | X-Coordinate ] Y-Coordinate{ Measurement Location | X-Coordinate | Y-Coordinate
V/A 17 26 "N/A 32 16
o 13 23 H 33 21
N/ 1 13 - N/# 34 19
25" 30 23 17 10
N/A 1 o]\ 24 22
05~ 24 4]\ 24 1
N/AQ 26 3]\ 3 27
Hoy 2 18] \ 27 12
®A9 30 8l \ 10 28
Mg 26 2]\ 3 27
7 35 20 \ 22 9
N/R 18 27 \ 28 24| -
M/R 5 7 \ 34 7
®*07 24 9 \ 2 17
B2 15 24 \ 2 0
N/a 9 8 \ 18 18
N/A 12 14 T\ 23 27
D2 3 9 \ 3 15
M/ 2 22 \ 21 10
#20 15 9 \ 20 1
MA 18 24 1 31 27
Ma 5 15 \ 5 11
M/ 34 16 1\ 15 21
Ty 28 21 \ 3 1
19 11 7 \ 28 14
®*(3 23 21 { 24 17
N/3 26 27 \ 2 14
10 21 12 \ 33 28
N/a 31 0 \ 25 25
A 3 14 \ 9 3
408 27 10 \ 3 6
N/A 14 4 \ 8 6
* 06 20 8 \ 27 3
B 2 9 \ 16 24
N/a 10 8 y 4 26
Nk 29 12 \ 5 19
53 6 14 \ 10 20
/2 21 21 \ 15 22
N/G 25 28 \ 6 7
N/A 4 14 12 9
LEGEND % 2{:5(99 REVIEW
~N

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

REQUIRED

Page 21 of 47
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COVER PAGE

Sanford Cohen & Associates
Southeastern Environmental Laboratory

1000 Monticello Court

Montgomery, Alabama 36117

Laboratory Code SCA

Subcontract Number KH700325EP6

RIN 99A5050
LIC RCO01B004

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

Sample Matrnix Waste

Site Sample Numbers

Laboratory Sample Number

Uranium

Plutonium

Americium

99A5050-001 00! Bldg 729

KH199-1480-01

KH199-1480-01

KH199-1480-01

99A5050-002 001 Bidg 729

KH199-1480-02

KH199-1480-02

KH199-1480-02

99A5050-003 001 Bldg 729

KH199-1480-03

KH199-1480-03

KH199-1480-03

99A5050-004 001 Bldg 729

KH199-1480-04

KH199-1480-04

KH199-1480-04

99A5050-005 001 Bldg 729

KH199-1480-05

KH199-1480-05

KH199-1480-05

99A5050-006 001 Bldg 729

KH199-1480-06

KH199-1480-06

KH199-1480-06

99A5050-007 001 Bldg 729

KH199-1480-07

KH199-1480-07

KH199-1480-07

99A5050-008 001 Bldg 729 KH199-1480-08 KH199-1480-08 KH199-1480-08
99A5050-009 001 Bldg 729 KH199-1480-09 KH199-1480-09 KH199-1480-09
99A5050-010 001 Bldg 729 KH199-1480-10 KH199-1480-10 KH199-1480-10

Laboratory Control Sample (LC)

SCAQC-1480-LCI

SCAQC-1480-LCl

SCAQC-1480-LCl

99A5050-011 001 Bldg 729

KH199-1481-01

KH199-1481-01

Duplicate (LD) SCAQC-1480-LD1 |SCAQC-1480-LD1 |SCAQC-1480-LD!
Preparation Blank (PB) SCAQC-1480-PB  {SCAQC-1480-PB SCAQC-1480-PB
Site Sample Numbers Laboratory Sample Number
L_I_ranlum Plutonium Americlum

KH199-1481-01

99A5050-012 001 Bldg 729

KH199-1481-02

KH199-1481-02

KH199-1481-02

99A5050-013 001 Bldg 729

KH199-1481-03

KH199-1481-03

KH199-1481-03

99A5050-014 001 Bldg 729

KH199-1481-04

KH199-1481-04

KH199-1481-04

99A5050-015 001 Bldg 729

KH199-1481-05

KH199-1481-05

KH199-1481-05

99A5050-016 001 Bldg 729

KH199-1481-06

KH199-1481-06

KH199-1481-06

99A5050-017 001 Bldg 729

KH199-1481-07

KH199-1481-07

KH199-1481-07

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

KH199-1481-10

KH199-1481-10

KH199-1481-10

Laboratory Control Sample (LC)

SCAQC-1481-LC1

SCAQC-1481-LC1

SCAQC-1481-LCI

Duplicate (LD)

SCAQC-1481-LD1

SCAQC-1481-LD1

SCAQC-1481-LD1

Preparation Blank (PB)

SCAQC-1481-PB

SCAQC-1481-PB

SCAQC-1481-PB

Page 22 ot 47




COVER PAGE (Continued)

Sanford Cohen & Associates
Southeastern Environmental Laboratory
1000 Monticello Court
Montgomery, Alabama 36117

Laboratory Code SCA Subcontract Number KH700325EP6

RIN 99A5050
LIC RC01B004

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

Site Sample Numbers

Laboratory Sample Number

Uranium

Plutonium

Amencium

99A5050-021 001 Bldg 729

KH199-1482-01

KH199-1482-01

KH199-1482-01

99A5050-022 001 Bldg 729

KH199-1482-02

KH199-1482-02

KH199-1482-02

99A5050-023 001 Bidg 729

KH199-1482-03

KH199-1482-03

KH199-1482-03

99A5050-024 001 Bldg 729

KH199-1482-04

KH199-1482-04

KH199-1482-04

99A5050-025 001 Bldg 729

KH199-1482-05

KH199-1482-05

KH199-1482-05

99A5050-026 001 Bldg 729

KH199-1482-06

KH199-1482-06

KH199-1482-06

99A5050-027 001 Bldg 729

KH199-1482-07

KH199-1482-07

KH199-1482-07

99A5050-028 001 Bldg 729

KH199-1482-08

KH199-1482-08

KH199-1482-08

99A5050-029 001 Bldg 729

KH199-1482-09

KH199-1482-09

KH199-1482-09

99A5050-030 001 Bldg 729

KH199-1482-10

KH199-1482-10

KH199-1482-10

Laboratory Control Sample (LC)

SCAQC-1482-LCl

SCAQC-1482-LC1

SCAQC-1482-L.C1

Duplicate (LD)

SCAQC-1482-LD1

SCAQC-1482-LD1

SCAQC-1482-LD!

Preparation Blank (PB)

SCAQC-1482-PB

SCAQC-1482-PB

SCAQC-1482-PB

Site Sample Numbers

99A5050-031 001 Bldg 729

Laboratory Sample Number “

Uranium

Plutonium

e —

KH199-1483-01

KH199-1483-01

Americium F
KH199-1483-01

99A5050-032 001 Bldg 729

KH199-1483-02

KH199-1483-02

KH199-1483-02

99A5050-033 001 Bldg 729

KH199-1483-03

KH199-1483-03

KH199-1483-03

Laboratory Control Sample (LC)

SCAQC-1483-LC1

SCAQC-1483-LC1

SCAQC-1483-LC1

Duplicate (LD)

SCAQC-1483-LDI1

SCAQC-1483-LDI

SCAQC-1483-LD1B

Preparation Blank (PB)

SCAQC-1483-PB

SCAQC-1483-PB

SCAQC-1483-PB
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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 Waste
Site Sample ID 018 001
Other Sample ID BLDG 729 Collection Date 2/18/99 Date Recerved  3/2/99
Batch Number 1481 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Emor MDA
Method Number  Radionuclide Sample ID (pCva) (pCi/g) (pCvq) (pCvq)
ACWO03 U-233/234 KH199-1481-08 0353 0150 0 166 0040
ACWO03 U-235 KH199-1481-08 0018 0036 0037 0049
ACWO03 U-238 KH199-1481-08 0190 0108 0115 0040
ACWO03 PU-239/240 KH199-1481-08 0223 0131 0138 0046
ACWO3 AM-241 KH199-1481-08 0069 0079 0081 0093

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

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

1

1000 Monticelio Court * Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407

044
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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 Waste
Site Sample ID 019 001
Other Sample ID BLDG 729 Collection Date 2/18/99 Date Received  3/2/99
Batch Number 1481 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuchde Sampie 1D {pCuq) {pCva) (pCvq) (pCva)
ACWO03 U-233/234 KH199-1481-09 0648 0239 0272 0091
ACWO03 U-235 KH199-1481-09 0046 0 066 0067 0063
ACWO3 U-238 KH199-1481-09 0 504 0206 0229 0 051
ACWO3 PU-239/240 KH189-1481-09 0010 0039 0039 0086
ACWO03 AM-241 KH199-1481-09 0068 0 191 0191 0303
Quality Control Samples
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank (PB)
u SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Pu SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Am SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB

Page 25 of 47
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Karser-Hill Chain-of-Custody Number 99A5050#001 Matrix  Waste
Site Sample ID 021 001
Other Sample ID BLDG 729 Collection Date 2/23/99 Date Received  3/2/99
Batch Number 1482 Laboratory Code SCA
1
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID {pCvg) _(pCvg) (pCvq) (pCvg)
ACWO3 U-233/234 KH199-1482-01 0 558 0196 0225 0072
ACWO03 U-235 KH199-1482-01 0018 0037 0037 0 050
ACWO03 U-238 KH199-1482-01 0325 0144 0158 0040
ACWO3 PU-239/240 KH199-1482-01 0373 0152 0169 0035
ACWO3 AM-241 KH199-1482-01 0150 0098 0103 0068

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

V) SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
Pu SCAQC-1482-L.C1 SCAQC-1482-LD1 SCAQC-1482-PB
Am SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
1000 Monticetio Court * Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407 047
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Resulits

Report identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matnx Waste ]
Stte Sample ID 022 001
Other Sample ID BLDG 729 Collection Date  2/23/99 Date Receved  3/2/99
Batch Number 1482 Laboratory Code SCA

Laboratory Activity 2 o Counting Error  Total Error MDA |
Method Number Radionuchide Sample ID (pCvq) (pCyq) {(pCva) (pCvg)
ACWO03 U-233/234 KH199-1482-02 0173 0102 0107 0066
ACWO3 U-235 KH199-1482-02 0000 0000 0000 0046
ACWO03 uU-238 KH199-1482-02 0301 0133 0 146 0037
ACWO3 PU-239/240 KH199-1482-02 0111 0093 0096 0050
ACWO03 AM-241 KH199-1482-02 0016 0140 0140 0239

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

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

1000 Monticelio Court  Montgomery Alabama ® 36117 * 334 272 2234 * FAX 334 213 0407

048
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O

Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report identification Number 99A5050

Project Name Karser-Hill Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample {D 023 001
Other Sample ID BLDG 729 Collection Date 2/23/99 Date Receved  3/2/99
i Batch Number 1482 Laboratory Code SCA

Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuchide Sample ID (pCvq) {pCvg) (pCva) (pCvg)
ACWO03 U-233/234 KH199-1482-03 0499 0164 0192 0057
ACWO03 U-235 KH199-1482-03 0029 0 041 0042 0039
ACWO3 U-238 KH199-1482-03 0672 0193 0235 0056
ACWO3 PU-239/240 KH199-1482-03 -0 024 0034 0034 0163
ACWO3 AM-241 KH199-1482-03 0077 0091 0092 0070

Radionuclide Laboratory Control Sample (LC)

U SCAQC-1482-LC1
Pu SCAQC-1482-LC1
Am SCAQC-1482-LC1

Quality Control Samples

Laboratory Duplicate Analysis (LD)

SCAQC-1482-LD1
SCAQC-1482-LD1
SCAQC-1482-LD1

Preparation Blank (PB)
SCAQC-1482-PB

SCAQC-1482-PB
SCAQC-1482-PB

1000 Monticelio Court * Montgomery Alabama 36117 334 2722234 FAX 334 213 0407

Page 28 of 47
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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  Waste
Site Sample ID 024 001
Other Sample ID BLDG 729 Collection Date 2/23/99 Date Recerved  3/2/99
Batch Number 1482 Laboratory Code SCA
Laboratory Activity 2 o Counting Eror  Total Error MDA
Method Number  Radionuclide Sample 1D {(pCvq) _(pCvg) {pCvq) (pCvg)
ACWO3 U-233/234 KH199-1482-04 0 465 0160 0185 0033
ACWO3 u-235 KH199-1482-04 0054 0062 0064 0073
ACWO3 U-238 KH199-1482-04 0354 0137 0154 0033
ACWO3 PU-239/240 KH199-1482-04 0035 0074 0075 0126
ACWO03 AM-241 KH199-1482-04 -0018 0069 0069 0 160
Quaility Control Samples
Radionuchide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank {PB)
u SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
Pu SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
Am , SCAQC-1482-L.C1 SCAQC-1482-LD1 SCAQC-1482-PB

1000 Monticelio Court * Montgomery Alabama * 36117 334 2722234 FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report tdentification Number 99A5050

Project Name Kaiser-Hill
Site Sample ID 025 001

Chain-of-Custody Number 99A5050#001

Matrix

Waste

Other Sample ID BLDG 729 Collection Date 2/23/99 Date Recerved  3/2/99
Batch Number 1482 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuchde Sample 1D {pCvq) (pCvg) {pCvg) (pCvag)
ACWO03 U-233/234 KH199-1482-05 0 865 0235 0282 0036
ACWO03 U-235 KH199-1482-05 0032 0 046 0047 0044
ACWO3 U-238 KH199-1482-05 104 0263 0336 0035
ACWO3 PU-239/240 KH199-1482-05 0020 0037 0038 0061
ACWO3 AM-241 KH199-1482-05 0081 0090 0092 0117
Quality Controt Samples

U
Pu
Am

Radionuclide Laboratory Control Sample (LC)
SCAQC-1482-L.C1

SCAQC-1482-LC1
SCAQC-1482-LC1

SCAQC-1482-LD1
SCAQC-1482-LD1
SCAQC-1482-LD1

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB
SCAQC-1482-PB

SCAQC-1482-PB
SCAQC-1482-PB

1000 Monticelio Court  Monigomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407

Page 30 of 47

A




Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 98A5050

Project Name Kaiser-Hill
Site Sample ID 026 001
Other Sample ID BLDG 729

Chain-of-Custody Number 99AS0S0#001

Collection Date 2/24/99
Batch Number 1482

Matnx Waste

Date Receved  3/2/99
Laboratory Code SCA

Method Number Radionuciide

ACWO3 U-233/234
ACWO3 U-235
ACWO3 U-238
ACWO03 PU-239/240
ACWO3 AM-241

Laboratory Activity 2 o Counting Error  Total Error MDA

Sample ID _(pCug) (pCvg) _(pCvg) (pCvqg)
KH199-1482-06 100 0287 0350 0079
KH199-1482-06 0040 0057 0058 0054
KH199-1482-06 118 0316 0395 0044
KH199-1482-06 0040 0 047 0048 0037
KH199-1482-06 0081 0086 0087 0 106

Radionuckde Laboratory Control Sample (LC)

Quality Control Samples

u SCAQC-1482-L.C1 SCAQC-1482-LD1
Pu SCAQC-1482-LC1 SCAQC-1482-LD1
Am SCAQC-1482-LC1 SCAQC-1482-LD1

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)
SCAQC-1482-PB

SCAQC-1482-P8
SCAQC-1482-PB

1000 Monticsiio Court * 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 Chan-of-Custody Number 9SAS5050#001 Matnx Waste
Stte Sample ID 027 001
Other Sample ID BLDG 729 Collection Date 2/24/99 Date Receved  3/2/99
Batch Number 1482 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID _(pCva) {pCvg) (pCva) (pCvq)
ACWO3 U-233/234 KH199-1482-07 0965 0257 0322 0 066
ACWO03 U-235 KH199-1482-07 0034 0048 0049 0046
ACWO3 U-238 KH199-1482-07 0899 0245 0304 0037
ACWO3 PU-239/240 KH199-1482-07 0022 0043 0044 0059
ACWO3 AM-241 KH199-1482-07 0037 0 086 0086 0145

Quality Control Samples

Radionuclide Laboratory Control Sampie (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank (PB)

U SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
Pu SCAQC-1482-LC1 SCAQC-1482-L01 SCAQC-1482-PB
Am SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB

1000 Monticelic Court * Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Resuilts

Report Identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 028 001
Other Sample ID BLDG 729 Collection Date 2/24/99 Date Receved  3/2/99
Batch Number 1482 Laboratory Code SCA
Laboratory Activity 2 o Counting Emor  Total Error MDA
Method Number  Radionuclide Sample ID (pCvg) (pCvg) (pCvq) (pCva)
ACWO3 U-233/234 KH199-1482-08 0311 0138 0 151 0067
ACWO3 U-235 KH199-1482-08 0000 0000 0 000 0 046
ACWO3 U-238 KH199-1482-08 0488 0175 0 200 0 066
ACWO03 PU-239/240 KH199-1482-08 0009 0034 0034 0077
ACWO03 AM-241 KH199-1482-08 0057 0096 0097 0 147

Quality Control Samples

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

U SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
Pu SCAQC-1482-L.C1 SCAQC-1482-LD1 SCAQC-1482-PB
Am SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB

1000 Monticelio Court * 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 Chain-of-Custody Number 9SA5050#001 Matnx Waste
Site Sample ID 029 001
Other Sample ID BLDG 729 Collection Date 2/24/99 Date Recerved  3/2/99
Batch Number 1482 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID (pCvq) (pCvag) (pCvg) (pCvq)
ACWO03 U-233/234 KH199-1482-09 0301 0128 0141 0034
ACWO03 U-235 KH199-1482-09 0009 0034 0034 0075
ACWO03 U-238 KH199-1482-09 0362 0141 0158 0034
ACWO03 PU-239/240 KH199-1482-09 0025 0051 0 051 0 069
ACWO03 AM-241 KH199-1482-09 0054 0134 0134 0219

Radionuclide Laboratory Control Sampie (LC)

Quality Control Samples

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)

u SCAQC-1482-L.C1 SCAQC-1482-LD1 SCAQC-1482-PB
Pu SCAQC-1482-L.C1 SCAQC-1482-LD1 SCAQC-1482-PB
Am SCAQC-1482-1.C1 SCAQC-1482-LD1 SCAQC-1482-PB

1000 Monticello Court  Montgomery Alabama 36117 * 334 272 2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report ldentification Number 99A5050

Project Name Kaiser-Hill Chaimn-of-Custody Number 99A5050#001 Matrix Waste
Site Sample ID 030 001
Other Sample ID BLDG 729 Collection Date 2/24/99 Date Receved  3/2/99
Batch Number 1482 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuclide Sample ID _{pCvq) (pCvg) (pCvg) (pCva)
ACWO3 U-233/234 KH199-1482-10 0557 0190 0221 0039
ACWO03 U-235 KH199-1482-10 0035 0050 0 051 0048
ACWO03 U-238 KH199-1482-10 0654 0 208 0246 0039
ACWO3 PU-239/240 KH199-1482-10 0038 0054 0054 0 051
ACWO03 AM-241 KH199-1482-10 0 081 0110 0111 0155
Quality Control Samples
Radionuciide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD Preparation Blank (PB
U SCAQC-1482-LC1 SCAQC-1482-4D1 SCAQC-1482-P8
Pu SCAQC-1482-LC1 SCAQC-1482-LD1 SCAQC-1482-PB
Am SCAQC-1482-L.C1t SCAQC-1482-LD1 SCAQC-1482-PB

1000 Monticelio Court 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 Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 031 001
Other Sample ID BLDG 729 Collection Date 2/24/99 Date Received  3/2/99
Batch Number 1483 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuclide Sample ID (pCva) {pCvq) (pCi/q) (pCva)
ACWO03 U-233/234 KH199-1483-01 o711 0223 0264 0071
ACWO3 U-235 KH199-1483-01 0036 0051 0052 0049
ACWO3 U-238 KH199-1483-01 0510 0183 0210 0040
ACWO3 PU-239/240 KH199-1483-01 0 000 0000 0000 0 066
ACWO3 AM-241 KH199-1483-01 0023 0045 0046 0061

Quality Control Samples

Radionuclide Laboratory Control Sample (LC)

Laboratory Duplicate Analysis (LD}  Preparation Blank (PB)

U SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB

Pu SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB

Am SCAQC-1483-LC1 SCAQC-1483-LD18B SCAQC-1483-PB
1000 Monticelio Court * 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 Chain-of-Custody Number 99A5050#001 Matnx Waste B
Site Sample ID 032 001
Other Sample ID BLDG 729 Collection Date 2/24/99 Date Received  3/2/99
Batch Number 1483 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA -
Method Number  Radionuciide Sampie iD (pCvg) (pCvg) (pCvg) {pCi/q)
ACWO3 U-233/234 KH199-1483-02 0240 0127 0136 0074
ACWO3 U-235 KH199-1483-02 0000 0000 0 000 0 051
ACWO3 U-238 KH199-1483-02 0306 0142 0155 0042 ]
ACWO3 PU-239/240 KH199-1483-02 0000 0 000 0 000 0044 .
ACWO3 AM-241 KH199-1483-02 0044 0 108 0 108 0178 |
Quatlity Control Samples
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank (PB)
U SCAQC-1483-.C1 SCAQC-1483-LD1 SCAQC-1483-PB
Pu SCAQC-1483-LC1 SCAQC-1483-LD1 SCAQC-1483-PB
Am SCAQC-1483-LC1 SCAQC-1483-LD1B SCAQC-1483-PB
1000 Monticaiio Court * Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407 OGO
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hiil
Site Sample ID 033 001

Chain-of-Custody Number 99A5050#001

Matrix

Other Sample ID BLDG 729 Collection Date 2/24/99 Date Recerved  3/2/99
Batch Number 1483 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number Radionuclide Sample ID {pCuvq) {pCvq) (pCvq) (pCrq)
ACWO3 U-233/234 KH199-1483-03 0266 0129 0 140 0069
ACWO03 U-235 KH199-1483-03 0018 0035 0036 0048
ACWO3 U-238 KH199-1483-03 0086 0071 0073 0039
ACWO03 PU-239/240 KH199-1483-03 -0 007 0014 0014 0079
ACWO03 AM-241 KH199-1483-03 0018 0072 0073 0168

U
Pu
Am

Radonuchde Laboratory Control Sample (LC)

Quality Control Samples

SCAQC-1483-LC1 SCAQC-1483-L.D1
SCAQC-1483-LC1 SCAQC-1483-LD1
SCAQC-1483-LC1 SCAQC-1483-LD1B

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)
SCAQC-1483-PB

SCAQC-1483-PB
SCAQC-1483-PB

1000 Monticelio Court * 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 Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 020 001
Other Sample ID BLDG 729 Collection Date 2/23799 Date Received  3/2/99
Batch Number 1481 Laboratory Code SCA

i Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sampie ID __{pCvq) (pCva) (pCi/q) {(pCuvq)
ACWO3 U-233/234 KH199-1481-10 0412 0198 0214 0107
ACWO3 U-235 KH199-1481-10 0027 0055 0055 0074
ACWO3 U-238 KH199-1481-10 0154 0118 0122 0 060
ACWO03 PU-239/240 KH199-1481-10 0085 0086 0087 0058
ACWO3 AM-241 KH199-1481-10 0 068 0079 0080 0 062

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

SCAQC-1481-LCH SCAQC-1481-LD1 SCAQC-1481-PB
Pu SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Am SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB

1000 Monticello Court * Montgomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407
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ATTACHMENT J
Survey Umit 72903 Survey Package
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Survey Area: A | Survey Unit: 72903 | Building 729

Survey Unit Description
Bldg 729 exterior walls and roof

SURVEY PACKAGE COVER SHEET

Justification for Survey Unit Classification
Classification Class 1 [ Class 2 Class 3 D

B729 exterior walls and roof have a potential for radioactive contamination since they are located downwind
from past radiological release points (e g , B776 glovebox fire release and Solar Pond releases)
Radiological characterization data was obtained on the exterior surfaces of B729 walls from 3/10/98- 5/27/98
Results of the characterization data showed all removable surface contamination levels < 20 dpm/100cm?,

all total surface contamination levels < 100dpm/1 00cm?, and media sample levels (converted to surface
contamination levels) from 0 2 to 6 1 dpm/100cm? Refer to the history files for further details of
charactenzation survey results

Since the B729 exterior walls and roof have a potential for radioactive contamination, and since radiological
charactenzation data taken on B729 extenior surfaces did not indicate any measurements greater than the
DCGLw, this survey unit is being classified as a Class 2

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

Special Safety Precautions
Fall protection 1s required for work above 6 ft

Isolation Controls
Level 1 OO Level 2 Note Isolation controls are not required prior to surface media sampling

No use, storage or movement of radioactive matenal, with the exception of instrument check sources, I1s
permitted in this survey unit

Final configuration of this area Is to be maintained Authornization shall be obtamed prior to the removal of
components from this area

Isolation Control signs shall be posted on the exterior walls of B729 at approxnmately 10-meter intervals
Isolation Control signs shall state that “ Approval from the radiological Manager or his designee I1s required
prior to storage or transfer of radicactive matenal within 3 meters of this building”

Grid Requirements

Gndding and labeling i1s to be performed as indicated on the attached survey unit map(s) If gndding and
labeling cannot be performed per the survey unit map(s), contact radiological engineenng for assistance
Total, removable, and solid media sample numbers will be annotated on the labels at each survey iocation
(e g, each grid intersection)

Survey Package Implementation ~

;/z/?ﬁ

" Date
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Survey Area: A | Survey Unit: 72903 | Building 729

Survey Unit Description
Bldg 729 exterior walls and roof

Amplified Survey Package Design Information

When gnd locations fail 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 paint/surface
medta sample, and total/removable measurements

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

1-meter by 1-meter gnd lines are used on the survey maps for ease of locating sample measurements A 7-
meter by 7-meter gnd pattern 1s used for actual measuarement density

y/afss

' Date

th0/?7

/Date
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RADIOLOGICAL CLOSEOUT SURVEY PLAN FOR THE 779 CLUSTER

Survey Area A Survey Unit 72903 Classification 2
Buillding: 729
Survey Unit Description Bldg 729 Outside Walls, Roof & Duct Bridge

Total Area 828 sq m Grid Size 7Tm x7m

!

| SURVEY UNIT 72903-MAP 2 OF 2

| N —>
. - Wall 2
— 4 - U
S+
o | 7 |
i & ® &
Wall1 - - ‘Reof Wall 3

w S \% [Refer | ®
| ) N f t
T |Sur(\)/ey|J
I Map
1of 2

L
. ®

Wall 4

i Partition Wall
. J FEET 30 Q_ SURVEY MAP LEGEND

& @ Smear & TSC Location
| W =\
I

@ Smear TSC & Sample Locavon
f 0 METERS 10
15 b

- Openvinaccessible Arca

Page 5 of 49



Survey Area: A | Survey Unit: 72003 | Building 729

Survey Unit Description
Bldg 729 exterior walls and roof

SAMPLING AND SURVEY INSTRUCTIONS

Minimum Sample Measurements Required

[ Removable Alpha Total Alpha Media Samples Alpha Scan
__(Pre & Post Media) (Pre & Post Media)
19**/17 17¢ 17 100%***

Removable Contamination and Surface Media Sampling Instructions

The foliowing steps may be performed out of sequence in order to obtain muitiple samples

1 RCT - If not already completed, gnd and label the survey unit surfaces per the Survey Package Cover Sheet Gnd

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 compieted, transpose sampie numbers from attached survey maps onto the labels at each

corresponding gnd intersection on the survey unit surfaces

RCT - Obtain pre-media sampling 100cm? removable alpha smears at each labeled measurement location (within the

marked 5" by 8" sample area) per 3-PRO-1 65-RSP 07 02, Contamination Monitonng Requirements

RCT - Obtain pre-media sampling 100cm? total alpha direct measurements at each labeled measurement location

(within the marked sample area) per 3-PRO-165-RSP 07 02, Contarmination Monitonng Requirements

Media Sampler - Affix a plastic 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 sampie 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

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

9 Media Sampler - Repeat the above steps at each designated sample location

10 Media Sampler - After all survey unit surface media sampies have been obtained, forward, the COC forms and the
surface media samples to Final Survey Radlologncal Engineenng for processing

11 RCT - Obtain a post-media sampiing 100cm? removable alpha smear at each labeled measurement location (within
the marked sample area) per 3-PRO-165-RSP 07 02, Contamination Momitonng Requirements

12 RCT - Obtain a post-media sampling 100cm? total alpha direct measurement at each labeled measurement location
(within the marked sample area) per 3-PRO-165-RSP 07 02, Contamination 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 ail 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 -Inthe event any a 2pha removable measurement exceeds 20 dpm/100cm? or any total activity measurement
exceeds 100 dpm/100cm®, notify the Final Survey Radiological Engineer

18 RCT Foreman - Review the final survey package for compieteness, complete the attached Survey Signature Sheet
and forward the survey package to Final Survey Radiological Engineening for final disposition

s LN

~N o

3 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 activity requirements

* 2 smears shall be taken on the roof flashing (survey measurements 18 & 19) on the west end of the roof However,
since no paint exists, no surface media samples will be taken at these sample points

*++*100% of floors and lower walls If no contamination > than 75% of the DCGL s detected, the upper walls and ceiling
scans may be reduced in accordance with the CRSP

Page 6 of 49
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Survey Area: A | Survey Unit: 72903 | Building 729

Survey Unit Description
Bldg 729 extenor walls and roof

~NOOEWN -

Surface Contamination Monitor (SCM) Survey Instructions

Operate the SCM in accordance with written procedures

Perform total contamination scan surveys on 100% of the accessible exterior lower walls

Perform fotal 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/1 00cm’, 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

[o 3¢, 0 N W N

Total Activity Measurement Survey Instructions

Acquire a N E Electra with an MDA of < 50-dpm/100 cm’

Obtarn total activity and QC measurements (1 minute PATs) at the designated survey locations Record the gross
cpm for each location

Obtda(m a mémmum 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 dpmv/1 00cm?, 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

SIS

Date
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Survey Area: A

| Survey Unit: 72903

| Building- 729

Survey Unit Description

Bldg 729 extenor walls and roof

Removable Contamination Survey Instrument Data

INSTRUMENT DATA SHEET

Manufacturer Tennelec {i\
Model 5100W \
Senal # 28125-2 \
Cal Due Date 04/21/99 N
Z.

Alpha Bkgd 035 cpm ‘g
Alpha Eff 32 35%
Calculated MDA 851
(Max = 10 dpm/100 cm?) \

Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + ts&b))}] N

Total Contamination Survey Instrument Data
Manufacturer NE Tech |NE Tech |NE Tech |NE Tech |NE Tech
Model Electra Electra Electra Electra Electra
Senal # 1280 2354 1826 1834 2382
Cal Due Date 03-25-99 07-20-99 07-13-99 08-10-99 03-22-99
Date 02-04-99 02-08-99 02-09-99 02-17-99 02-18-99
Alpha Bkgd 10cpm 10cpm 10cpm 50 cpm 00 cpm
Alpha Efficiency 22 31% 2271% 2151% 2179% 21 82%
Calculated MDA 34 dpm 35 dpm 34 dpm 60 dpm 13 dpm
Calculated MDA = CF x {2 71 + {4 65 x SQRT(bkgd)}]
Surface Contamination Monitor Survey Instrument Data
Manufacturer SCM SCM
Senal # SRA-C-001, 002, 003, R
004 \
Cal Due Date Feb 2000 A
Date 03-05-99 7
Alpha Bkgd 1 min Full 37 cpm )
Detector N
Alpha Efficiency 37% \\‘\\
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Survey Area: A

| Survey Unit: 72903

Survey Unit Description

Bldg 729 extenor walls and roof

| Building- 720

INSTRUMENT DATA SHEET
Removable Contamination Survey Instrument Data
Manufacturer N
Model \\
Senal #
Cal Due Date TN
Aipha Bkgd VA
Alpha Eff a, Py \
Calculated MDA oy
(Max = 10 dpm/100 e /s fse o~
Calculated MDA = CF x [2 71 + (3 20 x SQRT (bkgd x ct (1 + ts/b))}]
Total Contamination Survey Instrument Data
Manufacturer N E Tech NE Tech | NE Tech N E Tech N E Tech
Model E(iC.%ﬁ € [scTRA
Senal # FALA| 2181 ~
Cal Due Date 7-15-99 7 -/6- N\
Date q-14-99 | 4-15-97 Jt
Alpha Bkgd faYe) [0 \{
Alpha Effi A
pha Efficiency 208%Z | 2082 Lfi _ N
Calculated MDA !
(3| g AP o~

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

Surface Contamination Monitor Survey Instrument Data

Manufacturer SCM SCM

Model <

Senal # \

Cal Due Date \ s

Date N

Alpha Bkgd 1 min Full 1« e

Detector 1316/ h | ) ,

Alpha Efficiency 3% 4”1 METCEEREN
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Survey Area: A | Survey Unit: 72903 | Building. 729

Survey Unit Description
Bldg 729 exterior walls and roof

INSTRUMENT DATA SHEET

Removable Contamination Survey Instrument Data
Manufacturer .
Model T
Senal # N/ A
Cal Due Date V/?g; \
Alpha Bkgd \i
Alpha Eff < T~
P —~

Calculated MDA = CF x [2 71 + {3 29 x SQRT(bkgd x ct (1 + ts/tb))}] _

Total Contamination Survey Instrument Data

Manufacturer N E Tech NE Tech | NE Tech N E Tech N E Tech
Model Eleeha | R —

Senal # 1959 o~

Cal Due Date £ 1g-99 ~d

Date 4. 33 99 \N“’

Alpha Bkgd [ Cpa ﬁ

Alpha Efficiency 2 s Y, V! \L
Calculated MDA 25 dpm T~

Calculated MDA = CF x [2 71 + {4 66 x SQRT(bkgd)}]

Surface Contamination Monitor Survey Instrument Data

Manufacturer SCM SCM

Model

Senal # T~

Cal Due Date /A
Date Yis, ,

Alpha Bkgd 1 min Full o)
Detector .

Alpha Efficiency O T~
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Survey Area: A Building: 729

Survey Unit (s): 72901, 72902, 72903

Total Surface Activity Measurement Calculation Worksheet

Step 1

Step 2

Step 3

Step 4

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

A/5 = (DCGL tsa - LBGR 1sa)/ SD 1sa

AlByanswanics = 2 0= (100 dpm/100cm? ~ 34 dpmv100cm?)/33 dpm/100cm?

Where

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

DCGL 1sa 1s the total surface activity denved concentration guideline value (DOE Order 5400 5 total
surface activity imit equals 100 dpm/100cm? for transuranics, per the B779 Cluster
Radiological Closeout Survey Plan)

LBGR tsa 1s 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 r1sa was adjusted to obtain a relative shift between 1and 3 (1 e, 34
dpm/100cm? for transuranics)

SD 1sa is the estimated standard deviation of the total surface activity measurements (MARSSIM
recommends assuming a 30% coefficient of vanation if scoping or characterization data 1s not
available)

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, equals 0 977250 for a relative
shiftof 20

Determine the number of total 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
background

N = (1 645 + 1 645)° / 4(Sign P - 0 5)°
N = (1 645 + 1 645)% 4(0 977250-0 5)° = 11 88

Where

1645 1s the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan

Sign P equals 0 977250 '

Increase N by 20% to allow for mssing or invalid data points per MARSSIM, Section552 3
N=1188°12=1425

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

‘1/2:’4’97

yayfss *

’ Uate

La T - for ~ e
"4 Yo &,\\'_.,‘ Q — 3—‘.\\\ S\s—\cJ “~ \‘,\\\qu ~G
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Survey Area: A Building 729

Survey Unit (s): 72901, 72002, 72903

Media Surface Activity Measurement Calculation Worksheet

Step 1 Determine the relative shift (A) in accordance with MARSSIM Section 552 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 Section552 1 fora
relative shift of 2 0, it 1s acceptable to use the equation in Section 5 5 2 3 for uranium

45 = (DCGL mota - LBGR meda)! SD meda

ABransurarwcs = 2 0= (100 dpm/100cm?® — 95 7 dpm/100cm?)/2 15 dpm/100cm?
ABransurincs. = .\2“9 = (5000 dpm/100cm? — 4819 9 dpm/100cm?)/90 04 dpm/100cm?

o
VTl A tae

Where

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

DCGL media 1s the total surface activity denved concentration gundelme vaiue (DOE Order 5400 5 total
surface contamination limit equals 100 dpm/1 00cm? for transuranics and 5000 dpml100cm for
uranium, per the B779 Cluster Radiological Closeout Survey Plan)

LBGR media 1s 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 mesa Was adjusted to obtain a relatlve shift betweentand 3 (1 e,
95 7 dpm/100cm? for transuranics and 4819 9 dpm/100cm? for uranium)

SD med 1s the estimated standard deviation of the media surface activity measurements (MARSSIM

recommends assuming a 30% coefficient of vanation if scoping or charactenzation data 1s not
avaiable) S paint samples (3 intenor and 3 extenor) were taken dunng the charactenzation
phase of B729 The six samples resulted in a standard deviation of 2 15 for transuranics and
90 04 for uranium

Step2 Determine the Sign P value by looking up the relative shift (A8) in Table 5 4 of MARSSIM (the Sign P value 1s
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median 1s actually at the LBGR) The Sign P value from Table 5 4, equals 0 977250 for a relative
shitof 20

Step 3 Determine the number of media surface activity measurements for the applhicable survey unit using the following
MARSSIM, Section 5 5 2 3 formula that 1s based on Plutonium contaminants not being present in the
background

N = (1645 + 1645)2/ 4(Sign P - 0 5)°
N = (1 645 + 1 645) ¥/ 4(0 977250-0 5)° =11 88

Where

1645 1s the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan

Sign P equals 0 977250

Step 4 Increase N by 20% to atlow for missing or invahd data points per MARSSIM, Section552 3
N=1188°12=1425

Conclusion: A minimum of 15 media surface ac
above survey unit(s)

easurements will be obtained 1n each of the
™~
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Survey Area: A Building 729

Survey Unit (s): 72901, 72902, 72903

Removable Surface Activity Measurement Calculation Worksheet

Step 1

Step 2

Step 3

Step 4

Determine the relative shift (A3) in accordance with MARSSIM, Section 5 5 2 3, as follows

A5 = (DCGL removavie - LBGR pie)! SD removah
A5 = 1 67 = (20 dpm/100cm? — 10 dpm/100cm?)/6 dpm/100cm?

Where
A/S is the relative shift or the resolution of measurements in units of measurement
uncertainty (MARSSIM recommends a value between 1and 3)

OCGL removanie 1S the removable surface activity denved concentration guudehne value (DOE Order 5400 5
removable surface contamination hmit equals 20 dpm/1 00cm? for transuranics)

LBGR removabie 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 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 1s 50% of
the DCGL (1 e , 10 dpm/100cm’ for transuranics)

SD removabie 1s the estimated standard deviation of the removable surface activity measurements
(MARSSIM recommends assuming a 30% coefficient of vanation if scoping or charactenzation
data i1s not available) Since the B729 scoping or charactenzation data did not contain actual
values less than the MDA of the counting instrument, a value of 6 dpmv/1 00cm? was used ©
dpm/100cm? 2quals a 30% coefficient of vanation of the DCGL removasie)

Determine the Sign P value by looking up the relative shift (A/5) 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 survey unit using the
following MARSSIM, Section 5 5 2 3 formula (based on Plutonium contaminants not being present in the
background)

N = (1645 + 1 645)°/4(Sign P - 0 5)°

N = (1 645 + 1 645) %/ 4(0 945201-0 5)° =13 65

Where

1645 1s 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 invald data points per MARSSIM, Section 552 3

N=1365"12=1638

Conclusson A minimum of 17 removable surface activity measurements will be obtained in each of the above
survey unit(s) .

1| slss

N Date

78/ %9

’ ¥ Date
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. Survey Area: A | Survey Unit: 72903 | Building 729

Survey Unit Description
Bldg 729 extenor walls and roof

SURVEY SIGNATURE SHEET

Removable Contamination and Surface Media Survey Performed By

24FQ

Date

3 -2-19

Date

3-9-99

Date

Z2-(7-9%

Date

2 13-97

Date

Surface Contamination Monitor Survey Performed By

Engineer's Pngted Name Employee # Engineers Signature Date
Engineers Pnnted Name Employee # Engineer's Signature Date
Engineer's Pnnted Name EmploN ‘\\J ) R Engineer's Signature Date
T 59X
\
Engineer's Pnnted Name Employee # Engineer's Stmatyre Date
Engineer's Pnnted Name Employee # Engineer’s Signature %m

Survey Reviewed /“\.

g 1o- 99

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

Survey Unit Description
Bidg 729 exterior walls and roof

Total Surface Contamination Measurements Performed By

Y1499
Date

&-/5-79
Date
RCT Printesame Employee # RCT Signature Date

\

RCT Printed Name ’\Emmﬁﬂ\ / RCT Signature Date

\/\yﬂ T~

RCT Printed Name Employee # RCT Signature ™~~__ Date

o

RCT Pnnted Name Employee # RCT Signature M

Survey Reviewed

Yo 49

Date
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Survey Area: A

| Survey Unit: 72903

| Building 729

Survey Unit Description
Bldg 729 exterior walls and roof

SURVEY SIGNATURE SHEET

Removable Contamination and Surface Media Survey Performed By

Y-23-99
Date
RCT Prin me Employee # RCT Signature Date
I~ _
RCT Printed Name Empleyge # ] RCT Signature Date
/4 S~
RCT Printed Name Employee # RCY Spnature—_____ Date
———— \ R
RCT Printed Name Employee # RCT Signature Date

Surface Contamination Monitor Survey Performed By

Engin nnted Name Employee # Engineer's Signature Date

Engineer's Printed Name N Employee # Engineers Signature Date

Engineer's Printed Name Employee # | _ , , Engineers Signature Date

W
Engineer's Pnnted Name Employee # Engineera Signature Date
\¥

Engineer's Pnnted Name Employee # Engineer's Signature \Dat\
Engineer’'s Pninted Name Employee # Engineer's Signature Date Qﬂ

Survey Reviewed B

qoq 49

Date
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. Survey Area: A | Survey Unit: 72903 | Building 729

Survey Unit Description
Bldg 729 exterior walls and roof

SURFACE MEDIA DATA FORM

Lab Sample Sample Pre-Sample Pre Sample Post Sample Post Sample
Sample Number Location | Surface | Total Activity | Removabie | Total Activity Removable
Number Area Measurement Activity Measurement Activity
(in%) (dpm/100 cm?) Number (dpm/100 cm?) Number
719ASVSD - 011,00 1 40 <60 1A < 1B
924<0S0—90 11 0ol 2 40 (¥ 0235-93 2A <ay 2B
983ASDSD - 009 o0 3 90 | <J¢o 3A PAA=) 3B
99ASDSV -0 10 0ol 4 40 < 60 aA < &0 4B
ASOSD-0032.00! 5 40 2 5A < 0 5B
19 ASDSD-00E. 00 | 6 40 £ 34 6A <34 6B
IADRP 007 .00/ 7 40 <3Y 7A 36 78
QIASDED- OIS .00 8 40 <co 8A <6O 8B
- O0lb6 po! 9 40 <L 60 9A < 60 9B
~006.001 10 40 < 34 10A < 28 10B
-005 . 00/ 11 40 £ 3Yy 11A 5 11B
~O0lY.p0! 12 40 <60 12A {60 128
A -002.001 13 40 <3 13A £ 3¢ 138
-00Y4.00/ 14 40 < 39 14A 36 148
‘ 93408 0-0(=.001 15 40 PR 15A <£L60 15B
44 A COSD - ot .00 | 16 40 <6O 16A <X6o 168
T9IADSD~00!.001 17 40 <34 17A £3¢ 17B

Remarks Surven, meoaSogena s 18 16 W Srveaesr anly Nao
So\‘a S— j\.‘ by O
a t" o 199

Sampling Performed By

2[1£[99

Date

Date
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GRIDDING METHODOLOGY/CALCULATION DATA SHEET

Survey Unit: _7290%

Gnid Spacing Eguations

For Trianguiar Grids
L = SQRT (A/0.866*n)

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

For Rectangular Grids
L = SQRT (A/n)

Where A = total surface area of survey unit, m
n = number of measurements as calculated using the one sample statistical test
L = calculated distance between gnd points, m

Grid Calculations

Gnd Type Selection Triangular v Rectangular
Total Area in Survey Unit g28 m?

L=SQRT(_82% /_ 1t )

L= 7 19 m
T0

Actual Gnid Size (rounded down to nearest whole number)

Calculations Performed By

2/9/[93 %=

Date

Calculations Reviewed By

3l<\l§§ "~

Date

e ed\elds M"“"‘*‘) ) MyUiwimed DA 7_/,_/,“ -
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COVER PAGE

Sanford Cohen & Associates
Southeastern Environmental Laboratory

1000

Monticello Court

Montgomery, Alabama 36117

Laboratory Code: SCA

Subcontract Numberr KH700325EP6

RIN: 99A5050
LIC RC01B004
Laboratory Report Identification Code: 1480, 1481, 1482, 1483

Sample Matrix: Waste

X

Ton AT B v

aAn ~

e —
Site Sample Numbers Laboratory Sample Number “
Uranrum — Plutonium Amencium :ﬂ
99A5050-001 001 Bldg 729 KH199-1480-01  |KH199-1480-01  |KH199-1480-01
199A5050-002.001 Bldg 729 KH199-1480-02  |KH199-1480-02  |KH199-1480-02
99A5050-003.001 Bldg 729 KH199-148003  |KH199-1480-03  |KH199-1480-03
99A5050-004.001 Bldg 729 KH199-1480-04  |KH199-1480-04  |K31199-1480-04
99A5050-005.001 Bldg 729 KH199-1480-05  [KH199-1480-05  |KH199-1480-05
99A5050-006 001 Bldg 729 KH199-1480-06  |KH199-1480-06 |KH199-1480-06
99A5050-007.001 Bldg 729 KH199-1480-07  |KH199-1480-07  |KH199-1480-07
. 99A5050-008 001 Bldg 729 KH199-1480-08  |KH199-1480-08  |KH199-1480-08
99A5050-009 001 Bldg 729 KH199-1480-09  |KH199-1480-09  |KH199-1480-09
99A5050-010 001 Bldg 729 KH199-1480-10  |KH199-1480-10  |KH199-1480-10
Laboratory Control Sample (LC) SCAQC-1480-LC1 |SCAQC-1480-LC1 {SCAQC-1480-LC1 ﬂ
Duplicate (LD) SCAQC-1480-LD1 |SCAQC-1480-LD1 [SCAQC-1480-LD1 |
ILWon Blank (PB) SCAQC-1480-PB  |SCAQC-1480-PB |SCAQC-1480-PB ||
o —
Site Sample Numbers Laboratory Sample Number I
Uranium Phitonnum Americiom
99A5050-011.001 Bldg 729 KH199-1481-01  |KH199-1481-01  |K31199-1481-01
99A5050-012.001 Bldg 729 KH199-1481-02  |KH199-1481-02  |KH199-1481-02 |
nsmsoso-ms 001 Bidg 729 KH199-1481-03  |KH199-1481-03  |KH199-1481-03 ”
99A5050-014 001 Bldg 729 KH199-1481-04  |KH199-1481-04  |KH199-1481-04
99A5050-015.001 Bldg 729 KH199-1481-05  [KH199-1481-05  |KH199-1481-05
99A5050-016.001 Bldg 729 KH199-1481-06  |KH199-1481-06  |KH199-1481-06
99A5050-017 001 Bldg 729 KH199-1481-07  |KH199-1481-07  |KH199-1481-07
99A5050-018 001 Bldg 729 KH199-1481-08  |KH199-1481-08  |K¥H199-1481-08
99A5050-019 001 Bldg 729 KH199-1481-09  |KH199-1481-09  |KH199-1481-09
99A5050-020 001 Bldg 729 KH199-1481-10  |KH199-1481-10  |KH199-1481-10
| Laboratory Control Semple (LC) SCAQC-1481-LC1 |SCAQC-1481-LC1 |SCAQC-1481-LC1
|l Duplicate (LD) SCAQC-1481-LD1 |SCAQC-1481-LD1 |SCAQC-1481-LD1
. ﬂPmpanﬂon Blank (PB) SCAQC-1481-PB |SCAQC-1481-PB |SCAQC-1481-PB
062
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COVER PAGE (Continued)

Sanford Cohen & Associates |
Southeastern Environmental Laboratory

1000

Monticello Court

Montgomery, Alabama 36117

Laboratory Code. SCA

Subcontract Number: KH700325EP6

RIN 99A5050
LIC* RCO01B004 \
Laboratory Report Identification Code; 1480, 1481, 1482, 1483

Site Sample Numbers T Leboratory Sample Number |
99A5050-021 001 Bldg 729 KHI99-1482-01  |KH199-1482-01  |KH199-1482-01
99A5050-022.001 Bldg 729 KH199-1482.02  |KH199-1482-02  |KH199-1482-02 |
99A5050-023 001 Bldg 729 KH199-1482-03  |KH199-1482-03  |KH199-1482-03 ||
99A5050-024 001 Bldg 729 KHI99-1482-04  |KH199-1482-04 | KH199-1482-04
99A5050-025 001 Bldg 729 KHI199-1482-05  |KH199-1482-05 | KH199-1482-05 iﬂ
99A5050-026 001 Bldg 729 KH199.1482-06  |KH199-1482-06  |KH199-1482-06 ||
99A5050-027.001 Bldg 729 KH199-1482-07  |KH199-1482-07 | KH199-1482-07
99A5050-028 001 Bldg 729 KHI99-1482-08  |KH199-1482-08 | KH199-1482-08
99A5050-029 001 Bldg 729 KHI99-1482-09  |KH199-1482-09 | KH195-1482-09
99A5050-030 001 Bldg 729 KH199-1482-10  |KH199-1482-10 | KH199-1482-10
Laboratory Control Sample (LC) SCAQC-1482.LC1 |SCAQC-1482-LC1 |SCAQC-1482-LC1
Duplicate (LD) SCAQC-1482-LD1 |SCAQC-1482-LD1 |SCAQC-1482-LD1
Preparation Blank (PB) SCAQC-1482-PB |SCAQC-1482-PB | SCAQC-1482-PB

Site Sample Numbers Laboratory Sample Number ﬂ

Uramum Plutontum Americium
99A5050-031.001 Bldg 729 KH199-1483-01  |KH199-1483-01 | KH195-1483-01
[[99A3050-032 001 Bldg 729 KH199-1483-02  |KH199-1483-02 | KH199-1483-02
99A5050-033 001 Bldg 729 KH199-1483-03  |KH199-1483-03 | KH199-1483.03
Laboratory Control Semple (LC) SCAQC-1483-LC1 |SCAQC-1483-LC1 |SCAQC-1483-LCI
Duplicate (LD) SCAQC-1483-LD] |SCAQC-1483-LD] | SCAQC-1483-LDIB
Preparaticn Blank (PB) SCAQC-1483.PB_|SCAQC-1483-PB__|SCAQC-1483-PB

Comments: There were no problems encountered during sample receiving.

*I certify that this sample data package 1s m comphance with SOW requirements, both techncally and for completeness,
other than the conditions detailed above. Release of the data contained in this hard-copy sample dats package and the
computer-readable EDD, as applicable, submitted on diskette or by modem, has been authonzed by the laboratory
Mansager or the Manager’s designee, as venified by the followmg signature "

Name Title

-~

003

315/99

Laboratory Manager
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COVER PAGE

Sanford Cohen & Associates
Southeastern Environmental Laboratory

1000 Monticello Court

Montgomery, Alabama 36117

Laboratory Code SCA

Subcontract Number

RIN 99A5050
LIC RCO01B004

KH700325EP6

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

Sample Matrix Waste

Site Sample Numbers

Laboratory Sample Number

Uranium

Plutonium

Americium

_b‘

99A5050-001 001 Bldg 729

KH199-1480-01

KH199-1480-01

KH199-1480-01

99A5050-002 001 Bldg 729

KH199-1480-02

KH199-1480-02

KH199-1480-02

99A5050-003 001 Bldg 729

KH199-1480-03

KH199-1480-03

KH199-1480-03

99A5050-004 001 Bldg 729

KH199-1480-04

KH199-1480-04

KH199-1480-04

99A5050-005 001 Bidg 729

KH199-1480-05

KH199-1480-05

KH199-1480-05

99A5050-006 001 Bldg 729

KH199-1480-06

KH199-1480-06

KH199-1480-06

99A5050-007 001 Bldg 729

KH199-1480-07

KH199-1480-07

KH199-1480-07

99A5050-008 001 Bldg 729 KH199-1480-08 KH199-1480-08 KH199-1480-08
99A5050-009 001 Bldg 729 KH199-1480-09 KH199-1480-09 KH199-1480-09
99A5050-010 001 Bldg 729 KH199-1480-10 KH199-1480-10 KH199-1480-10

Laboratory Control Sample (LC)

SCAQC-1480-LC1

SCAQC-1480-LCl

SCAQC-1480-LC1

12503

Duplicate (LD) SCAQC-1480-LD1 |SCAQC-1480-LD1 {SCAQC-1480-LD1
Preparation Blank (PB) SCAQC-1480-PB  |SCAQC-1480-PB |SCAQC-1480-PB
—— — a——
Site Sample Numbers Laboratory Sample Number

Uranium Plutonium Americium
99A5050-011 001 Bldg 729 KH199-1481-01 KH199-1481-01 KH199-1481-01
99A5050-012 001 Bldg 729 KH199-1481-02 KH199-1481-02 KH199-1481-02
99A5050-013 001 Bidg 729 KH199-1481-03 KH199-1481-03 KH199-1481-03
99A5050-014 001 Bldg 729 KH199-1481-04 KH199-1481-04 KH199-1481-04

99A5050-015 001 Bidg 729

KH199-1481-05

KH199-1481-05

KH199-1481-05

99A5050-016 001 Bldg 729

KH199-1481-06

KH199-1481-06

KH199-1481-06

99A5050-017 001 Bldg 729

KH199-1481-07

KH199-1481-07

KH199-1481-07

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

KH199-1481-10

KH199-1481-10

KH199-1481-10

Laboratory Control Sample (LC)

SCAQC-1481-LCl

SCAQC-1481-LCl

SCAQC-1481-LCl

Duplicate (LD)

SCAQC-1481-LD1

SCAQC-1481-LD1

SCAQC-1481-LD1

Preparation Blank (PB)

SCAQC-1481-PB

SCAQC-1481-PB

SCAQC-1481-PB
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 93A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matrix Waste
Site Sample ID 001 001
Other Sample ID BLDG 729 Collection Date 2/18/99 Date Recetved  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuchde Sampie ID (pCvg) (pCv/q) (pCvq) (pCvaq)
ACWO3 U-233/234 KH199-1480-01 0 266 0117 0129 0057
ACWO3 U-235 KH199-1480-01 0015 0 029 0029 0039
ACWO3 U-238 KH199-1480-01 0352 0134 0152 0032
ACWO03 PU-239/240 KH199-1480-01 0046 0047 0047 0031
ACWO03 AM-241 KH199-1480-01 0131 0104 0107 0109

Quality Control Samples
Radionuclide Laboratory Control Sampie (LC) Laboratory Duplicate Analysis (LD}  Preparation Blank (PB)

U SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
Pu SCAQC-1480-L.C1 SCAQC-1480-LD1 SCAQC-1480-PB
Am SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB

1000 Monticetio Court * 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 Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 002 001
Other Sample ID BLDG 729 Collection Date 2/18/99 Date Receved  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuclide Sample ID (pCvq) (pCvq) (pCvq) (pCvaq)
ACWO3 U-233/234 KH199-1480-02 0425 0158 0179 0063
ACWO03 U-235 KH199-1480-02 0016 0032 0033 0044
ACWO3 U-238 KH199-1480-02 0377 0 146 0165 0035
ACWO03 PU-239/240 KH199-1480-02 0014 0036 0036 0067
ACWO03 AM-241 KH199-1480-02 0009 0 061 0061 0115

Quality Control Samples

Radionuclide Laboratory Control Sample (LC)

U SCAQC-1480-LC1
Pu SCAQC-1480-LC1
Am SCAQC-1480-LC1

Laboratory Duplicate Analysis (LD)  Preparation Blank (PB)

SCAQC-1480-LD1 SCAQC-1480-PB
SCAQC-1480-LD1 SCAQC-1480-PB
SCAQC-1480-LD1 SCAQC-1480-PB

19

1000 Monticefio Court * Monigomery Alsbama 36117 334 272 2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Resuits

Report Identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matrix Waste
Site Sample ID 003 001
Other Sample ID BLDG 729 Collection Date 2/18/99 Date Receved  3/2/99
Batch Number 148 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number Radionuclide Sample ID (pCvqg) (pCvq) {pCiq) (pCv/q)
ACWO03 U-233/234 KH199-1480-03 0313 0130 0144 0059
ACWO3 U-235 KH199-1480-03 0000 0000 0 000 0 041
ACWO03 U-238 KH199-1480-03 0312 0130 0144 0059
ACWO03 PU-239/240 KH199-1480-03 0106 0094 0096 0100
ACWQ3 AM-241 KH199-1480-03 0 005 0046 0045 0097

Radionuclide Laboratory Control Sample (LC)

Quality Control Samples

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)

U SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB

Pu SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB

Am SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
1000 A o Coust * Mor Alsbama * 36117 * 334 272.2234 FAX 334 213 0407

)

b4
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Sanford Cohen & Associates
Southeastern Environmental Laboratory '

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill
Site Sample ID 004 001
Other Sample ID BLDG 729

Chain-of-Custody Number- 99A5050#001

Collection Date 2/18/99
Batch Number 1480

Matnx Waste

Date Recerved  3/2/99
Laboratory Code SCA

Method Number Radionuclide

ACWO03 U-233/234
ACWO3 U-235
ACWO03 U-238
ACWO3 PU-239/240
ACWO3 AM-241

Laboratory Actvity 2 o Counting Error  Total Error MDA

Sample ID (pCvg) {pCvq) (pCvg) (pCvq)
KH199-1480-04 0318 0119 0135 0028
KH199-1480-04 0020 0037 0038 0 061
KH199-1480-04 0 368 0128 0148 0028
KH199-1480-04 -0 004 0 009 0009 0051
KH199-1480-04 0008 0029 0029 0 065

Quality Control Samples

U SCAQC-1480-LC1 SCAQC-1480-LD1
Pu SCAQC-1480-LCt SCAQC-1480-LD1
Am SCAQC-1480-LC1 SCAQC-1480-LD1

Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)

Preparation Blank (PB
SCAQC-1480-PB

SCAQC-1480-PB
SCAQC-1480-PB

1000 Monticelio Court  Montgomery Alabama 36117 * 334 272 2234 * FAX 334 213 0407
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Sanford Cohen & Assoclates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 005 001
Other Sample ID BLDG 729 Collection Date 2/12/99 Date Receved  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Eror  Total Error MDA
Method Number  Radionuclide Sample ID (pCvq) (pCvq) (pCvg) (pCva)
ACWO3 U-233/234 KH199-1480-05 0225 0104 0113 0031
ACWO03 U-235 KH199-1480-05 0014 0028 0028 0038
ACWO3 U-238 KH199-1480-05 0101 0068 0071 0030
ACWO03 PU-239/240 KH199-1480-05 0037 0043 0043 0033
ACWO3 AM-241 KH199-1480-05 -0 044 0135 0135 0259

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

u SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
Pu SCAQC-1480-LC1 SCAQC-1480-LO1 SCAQC-1480-PB
Am SCAQC-1480-L.C1 SCAQC-1480-LD1 SCAQC-1480-PB

1000 Monticelio Court * Montgomery Alabama * 36117 * 334 272.2234 * FAX 334 213 0407

031
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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 Matrix Waste
Site Sample ID 006 001
Other Sample ID BLDG 729 Collection Date 2/12/99 Date Received  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number Radionuclide Sample ID __{pCvg) (pCvq) {pCvq) (pCvq)
ACWO3 U-233/234 KH199-1480-06 0777 0231 0278 0069
ACWO03 U-235 KH199-1480-06 0035 0 050 0 051 0048
ACWO3 U-238 KH199-1480-06 0779 0230 0278 0038
ACWO3 PU-2397240 KH199-1480-06 0038 0044 0045 0034
ACWO03 AM-241 KH199-1480-06 0024 0046 0046 0075

Quality Control Samples

Radionuchde Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)  Preparation Blank (PB)
U

SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
Pu SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
Am SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB

1000 Monticello Court * Montgomery Alabama * 36117 334 272 2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radtoanalytical Results

Report Identification 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 2/12/99 Date Recerved  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID (pCvg) (pCvg) (pCvg) (pCvVq)
ACWO03 U-233/234 KH199-1480-07 0152 0098 0102 0 069
ACWO03 U-235 KH199-1480-07 0018 0035 0036 0048
ACWO3 U-238 KH199-1480-07 0186 0105 0112 0039
ACWO03 PU-239/240 KH199-1480-07 0027 0051 0 051 0083
ACWO03 AM-241 KH199-1480-07 0028 0114 0114 0202

Radionuclide Laboratory Control Sample (LC)

Quality Control Samples

u SCAQC-1480-LC1 SCAQC-1480-LD1
Pu SCAQC-1480-LC1 SCAQC-1480-LD1
Am SCAQC-1480-LC1 SCAQC-1480-1.D1

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)
SCAQC-1480-PB

SCAQC-1480-PB
SCAQC-1480-PB

1000 Monticello Court * Montgomery Alabama * 36117 * 334 272.2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report {dentification Number 99AS5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matrix
Site Sample 1D 008 001
Other Sample ID BLDG 729 Collection Date 2/9/99 Date Recewed
Batch Number 1480 Laboratory Code
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclde Sample ID (pCva) (pCvg) _{pCva) (pCvq)
ACWO03 U-233/234 KH199-1480-08 0264 0119 0130 0059
ACWO3 U-235 KH199-1480-08 0015 0030 0031 004t
ACWO03 U-238 KH199-1480-08 0134 0082 0087 0033
ACWO03 PU-239/240 KH199-1480-08 0027 0038 0038 0036
ACWO3 AM-241 KH199-1480-08 -0 018 0069 0069 0 160

Quality Control Samples

Radionuclide Laboratory Control Sample (LC)

U SCAQC-1480-LC1
Pu SCAQC-1480-LC1
Am SCAQC-1480-LC1

Laboratory Duplicate Analysis (LD)

SCAQC-1480-LD1
SCAQC-1480-LD1
SCAQC-1480-LD1

Preparation Blank (PB)
SCAQC-1480-PB

SCAQC-1480-PB
SCAQC-1480-PB

1000 Monticeiio Court * Montgomery Alabama * 36117 * 334 272.2234 FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radtoanalytical Results

Report identification Number 99A5050

Project Name Kaiser-Hilt Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 009 001
Other Sample ID BLDG 729 Collection Date  2/9/99 Date Received  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample 1D (pCvg) {pCy/g) {pCva) {pCvq)
ACWO03 U-233/234 KH199-1480-09 0294 0139 0151 0083
ACWO03 U-235 KH199-1480-09 0036 0051 0052 0049
ACWO03 U-238 KH199-1480-09 0362 0 151 0 168 0039
ACWO03 PU-239/240 KH199-1480-09 -0 006 0011 0011 0 065
ACWO3 AM-241 KH199-1480-09 0050 0076 0077 0113

Quality Control Samples
Radionuclide Laboratory Control Sampie (LC) Laboratory Duphcate Analysis (LD)  Preparation Blank (PB)

u SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
Pu SCAQC-1480-L.C1 SCAQC-1480-L.D1 SCAQC-1480-PB
Am SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB

1000 Monticatio Court * Montgomery Alabama 36117 * 334 2722234 FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Profject Name Kaiser-Hiil Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 010 001
Other Sample ID BLDG 729 Collection Date 2/8/99 Date Recerved  3/2/99
Batch Number 1480 Laboratory Code SCA
Laboratory Activity 2 o Counting Efror Total Error MDA
Method Number Radionuclide Sample ID (pCvg) {(pCvg) (pCvq) {pCvag)
ACWO3 U-233/234 KH199-1480-10 0206 0102 0110 0033
ACWO3 U-235 KH199-1480-10 0030 0042 0043 0040
ACWO3 U-238 KH199-1480-10 0265 0117 0128 0033
ACWO3 PU-239/240 KH199-1480-10 0029 0 041 0 041 0039
ACWO3 AM-241 KH199-1480-10 0028 0 061 0061 0104

U
Pu
Am

Quality Control Samples

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

SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB
SCAQC-1480-LC1 SCAQC-1480-LD1 SCAQC-1480-PB

1000 Monticelio Court * 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-Huil
Site Sample ID 011 001
Other Sample ID BLDG 729

Collection Date 2/8/99
Batch Number 1481

Chain-of-Custody Number 99A5050#001

Matnx

Date Recewed
Laboratory Code

Waste

3/2/99
SCA

Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID (pCvq) (pCvg) (pCvag) (pCvg)
ACWO3 U-233/234 KH199-1481-01 0623 0197 0233 0037
ACWO03 U-235 KH199-1481-01 0026 0049 0050 0 081
ACWO3 U-238 KH199-1481-01 0634 0199 0236 0037
ACWO03 PU-239/240 KH199-1481-01 0041 0048 0048 0037
ACWO3 AM-241 KH199-1481-01 0029 0072 0072 0118

Radionuciide Laboratory Control Sample (LC)

U SCAQC-1481-LCt
Pu SCAQC-1481-LC1
Am SCAQC-1481-LC1

Quality Control Samples

Laboratory Duplicate Analysis (LD)

SCAQC-1481-LD1
SCAQC-1481-LD1
SCAQC-1481-LD1

Preparation Blank (PB)
SCAQC-1481-PB

SCAQC-1481-PB
SCAQC-1481-PB

1000 Monticeilo Court * 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 Chain-of-Custody Number 99A5050#001 Matnx Waste
Site Sample ID 012 001
Other Sample ID BLDG 729 Collection Date 2/17/99 Date Recerved  3/2/99
Batch Number 1481 Laboratory Code SCA
Laboratory Activity 2 o Counting Efror Total Error MDA
Method Number  Radionuchde Sample 1D (pCvg) (pCva) (pCva) {pCvq)
ACWO03 U-233/234 KH199-1481-02 0023 0042 0042 0 069
ACWO3 U-235 KH199-1481-02 0018 0035 0036 0048
ACWO03 U-238 KH199-1481-02 0122 0087 0091 0 069
ACWO03 PU-239/240 KH199-1481-02 0024 0034 0034 0032
ACWO03 AM-241 KH199-1481-02 -0022 0042 0042 0116

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

u SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Pu SCAQC-1481-L.C1 SCAQC-1481-LD1 SCAQC-1481-PB
Am SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
1000 Monticelio Court * Montgomery Alabama * 36117 * 334 272.2234 * FAX 334 213 0407 038
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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 Waste
Site Sample ID 013 001
Other Sample ID BLDG 729 Collection Date 2/17/99 Date Recerved  3/2/99
L Batch Number 1481 Laboratory Code SCA

Laboratory Activity 2 o Counting Error Total Error MDA
Method Number Radionuchide Sample ID {pCvq) (pCva) (pCvq) (pCva)
ACWO03 U-233/234 KH199-1481-03 0086 0086 0088 0058
ACWO3 U-235 KH199-1481-03 0015 0057 0057 0128
ACWO03 U-238 KH199-1481-03 0149 0115 0119 0 058
ACWO03 PU-239/240 KH199-1481-03 0010 0014 0014 0 066
ACWO3 AM-241 KH199-1481-03 0047 0 060 0061 0081

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

U SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Pu SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Am SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
1000 Monticelio Court * Monigomery Alabama * 36117 * 334 272 2234 * FAX 334 213 0407 0 39
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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 Matrix

Site Sample ID 014 001

Other Sample ID BLDG 729 Collection Date 2/17/99 Date Recewed
Batch Number 1481 Laboratory Code
Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionuclide Sample ID (pCv/q) (pCvq) (pCva) (pCvgq)
ACWO3 U-233/234 KH199-1481-04 0144 0088 0093 0035
ACWO3 U-235 KH199-1481-04 0016 0032 0033 0044
ACWO3 U-238 KH199-1481-04 0221 0110 0119 0035
ACWO03 PU-239/240 KH199-1481-04 0023 0049 0049 0083
ACWO03 AM-241 KH199-1481-04 0037 0 061 0062 0094

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

u SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Pu SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-P8
Am SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB

1000 Monticelio Court * Monigomery Alabama * 36117 334 272 2234 * FAX 334 213 0407
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Sanford Cohéen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number 99A5050

Project Name Kaiser-Hill
Site Sample ID 015 001
Other Sample ID BLDG 729

Chain-of-Custody Number 99A5050#001

Coliection Date 2/17/99
Batch Number 1481

Matnx Waste

Date Recerved  3/2/99
Laboratory Code SCA

Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuchide Sample 1D (pCvg) {pCvg) {pCig) (pCva)
ACWO03 U-233/234 KH199-1481-05 0154 0099 0103 0070
ACWO03 U-235 KH199-1481-05 0 000 0 000 0000 0048
ACWO3 U-238 KH199-1481-05 0087 0072 0074 0039
ACWO3 PU-239/240 KH199-1481-05 0007 0027 0027 0 061
ACWO03 AM-241 KH199-1481-05 0 064 0087 0088 0123

U
Pu
Am

Quality Control Samples

SCAQC-1481-LC1
SCAQC-1481-LC1
SCAQC-1481-LC1

SCAQC-1481-LD1
SCAQC-1481-LD1
SCAQC-1481-LD1

Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD)

Preparation Blank (PB
SCAQC-1481-PB

SCAQC-1481-PB
SCAQC-1481-PB

1000 Monticetio Court * Montgomery Alabama * 36117 © 334 272.2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report [dentification Number 99A5050

Project Name Kaiser-Hill Chain-of-Custody Number 99A5050#001 Matrix Waste
Site Sample ID 016 001
Other Sample ID BLDG 729 Collection Date 2/17/99 Date Receved  3/2/99
Batch Number 1481 Laboratory Code SCA
Laboratory Activity 2 o Counting Error  Total Error MDA
Method Number  Radionuchde Sample ID (pCvq) (pCvq) _(pCvq) (pCvg)
ACWO3 U-233/234 KH199-1481-06 0070 0070 0071 0073
ACWO3 uU-235 KH199-1481-06 0056 0065 0067 0 051
ACWO3 U-238 KH199-1481-06 0 061 0 061 0062 0 041
ACWO03 PU-239/240 KH199-1481-06 0000 0000 0000 0037
ACWO3 AM-241 KH199-1481-06 -0 041 0054 0055 0152

Quality Control Samples
Laboratory Duplicate Analysis (LD)

Radionuclide Laboratory Control Sampie (LC)

U SCAQC-1481-LC1
Pu SCAQC-1481-LC1
Am SCAQC-1481-LC1

SCAQC-1481-LD1
SCAQC-1481-LD1
SCAQC-1481-LD1

Preparation Blank (PB
SCAQC-1481-PB

SCAQC-1481-PB
SCAQC-1481-PB

1000 Monticelio Court * Montgomery Alabama * 36117 334 272 2234 FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report ldentification Number 99A5050

Project Name Kaiser-Hill
Site Sample {D 017 001
Other Sample ID BLDG 729

Chain-of-Custody Number 99A5050#001

Collection Date 2/17/99
Batch Number 1481

Matrix  Waste

Date Recewved  3/2/99
Laboratory Code SCA

Laboratory Activity 2 o Counting Error Total Error MDA
Method Number  Radionucide Sample ID (pCvg) (pCvg) (pCvag) (pCi/q)
ACWO3 U-233/234 KH199-1481-07 0077 0069 0071 0 066
ACWO3 U-235 KH199-1481-07 0017 0034 0034 0046
ACWO03 U-238 KH199-1481-07 00930 0074 0076 0 066
ACWO3 PU-239/240 KH199-1481-07 0016 0033 0033 0044
ACWO3 AM-241 KH199-1481-07 -0 006 0012 0012 0071

Radionuclide Laboratory Control Sample (LC)

Quality Control Sampies

Laboratory Duplicate Analysis (LD)

Preparation Blank (PB)

U SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
Pu SCAQC-1481-LC1 SCAQC-1481-L.D1 SCAQC-1481-PB
Am SCAQC-1481-LC1 SCAQC-1481-LD1 SCAQC-1481-PB
1000 A Court * Monigomery Alabama * 36117 * 334 272.2234 * FAX 334 213 0407 043
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VS afeSite

OF CCLORADO,LLC.

Rocky Flats Environmental Technol;gy Site

INTEROFFICE MEMORANDUM
DATE Apni 24, 1998
TO C L Guthne, ENGR/CONS/DECON, Bidg T130F, X2419

FROM R L Moms, Radiological Engineenng, Bidg T130B, X6468

SUBJECT QUALIFICATION OF SRA/MILLENNIUM SERVICES, INC DATA FOR
- USE IN BUILDING 123 FINAL SURVEY - RLM-004-98

The Safe Sites of Colorado Radiological Engineenng group evaluates and approves
radiological survey technology used at the Rocky Flats Environmental Technology Site
to assure comphance with 10 CFR § 835 401 The subject report, which is attached,
documents our approval of the data and survey method used by the Shonka Research
Associates, Inc and Millennium Services, Inc. team in Building 123 The Executive
Summary for the report states. -

=il . .
-io . f

Surface contamination surveys of poft}?éns 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 mits, and accuracy of the
survey report meets or exceeds conventional survey technology.

_— N

Please contact me if you have questions or | can be of fixrther assistance

cb

Attachment

As Stated

cc

K W Daniels

J J Miler

J M Stewart-Bell

J M Wood

cc

J B Barroso w/o Attach
K A Dorr wlo Attach
D J Harward w/o Attach
E D Lesses w/o Attach
T L Vaughn w/o Attach
B A Watson w/o Atach

Think About Your Family sss Think 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
Apni 24, 1998

Revision 0

Prepared by Robert Morris, CHP %/ﬂm& 4124/98
Safe Sites of Colorado, Radiological Engineer
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Reviewed by Elliott L}i_ss:e_s
Safe Sites of Colorado, Radiological Engineer

4/24/38

Appro_ved by Terry Vaughn, CHP
Safe Sites of Colorado, Manager, Radloldglcakr(gmee@
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Qualification of SRA/Millennium Services, Inc. Data for
Use in Building 123 Final Survey

Executive Summary

Surface contamination surveys of portions 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 Apnil, 1998, Shonka "Research Assocrates lnc and Millennium Services,
inc (called, forthis report SRA) téamed to perform alpha and beta surface
contamination surveys of certain prepared and accessrble portions of the north
and west wrngs of Burldrng 123 The contammatron surveys were Intended for
usé inithe final releaé.é'fs%rveys of the burldrng To assure complranoe with 10
CFR §'835~401° surwfé'ﬁechnology used at’ Rocky' Flats Envrronmental
Technology Site (RFETS) for radiological control purposes is normally pre-
approved by the central Radrologrcal Engrneenng group,of Safe Sites of

. Coloradg’(SSQC). Jn.thls case pre-approval was not obtained due to the short

lead-time for use of the technology "Project management recognized and
accepted the nisk that the data might not prove to be acceptable

Pnor to collecting data, SRA and Rocky Mountain Remediation Services, Inc
(RMRS) project staff members were provided with an acceptance test plan
prepared by SSOC A copy of the plan is included as Attachment 1
Acceptance Is based on demonstrating the following

« Information presented by the SRA report provides at least the same
information as surveys performed by conventional means

¢ The Minimum Detectable Concentration for the SRA 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 § 835.401(c) instruments used for monitoning and contamination control shall be
(2) Appropnate for the types(s), levels, and energies of the radiations(s) encountered
(3) Appropnate for existing environmental conditions,

Quatification of SRA Data for Building 123 Final Survey page 20of 7
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Acceptance Test Results

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

Confirmatory Measurements

Measurements were made at ten of the same one-meter square survey gnds by
SRA using their method, and by Radiological Control Technicians using
conventional RFETS methods The SRA surveys are documented n their draft
final survey report The conventionally acquired survey report for alpha and beta
contamination 1s included as Attachment 2 Surveys were collected in two
separate sesstons in which the alpha and beta backgrounds and reporting
formats vaned The conventnonall; aoqunred surve were,reported on the basis

.—‘,c‘\

~l!““f

of square yard gnds, not‘square meter r grids : as requested in.the test plan
Conséquently a direct companson of | gnds was not enhrely possible The SRA
gnd that most closely overland thé conventlonally a lred; gnd was choseg,for
comparison “This' exceptlon ) u{é test plan,,altho%;g zugdesuable does not,
negate the value of the"companson b’ecaﬁse majop;pochons of the matched gnds

r *xe
do overlap g 1D mw’,{, :.z»' 7&—-}’ S T

- *—?.:)I“Ft’}'w !4,"‘*—4' ' ' VR i it couY

A quantltatxvely companson of the degl;ee of agreeme tbetween the - -
measurement methods s shf)‘vo?n in Table i T;o avo"a workmg wuth negative
numbers?, SRA reports results mcludmg background JAn.order to create a readily
comparable data set, the conventlonaliy acqunred survey data, which are
normally reported as net results, have been reformatted to show gross resuilts. It
does appear that there 1s a systematic bias 1s between the data sets These
biases do not appear to be important differences in the context of the question at
hand

' The image processing algonthms used by SRA require non-negative measurement values To
accommodate this and preserve the integnty of the data, gross measurement values which
include background are reported The assumed value for background s added to the net release
imit and used for companson to decide if the survey gnd meets release cntena

Qualification of SRA Data for Butding 123 Final Survey page 3of 7
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The information in the SRA data set i1s 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 (10,000 cm?)

The conventional survey data set includes a notation that’the whole surface was
scanned and no area of elevated count rate was perceived In other words the
beta scan was < 750 dpm/100 cm? and the alpha scan was < 100 dpm/100 cm?
The values correspond to the nomunal background after corrections for counting

efficiency have been applied One quantitative measurement representing 100
cm21s documented -

As a quality assurance measure, and as a way to reduce detection imits, the
SRA method independently recounts each location wnth a second detector
following the first. For each measurement the pnmary ancksecondary detector
results are plotted Well-behaved data follow a45° degreeJme when plofted on
an x-y axis Data points that fall off the; 45° degree line areeasuy spotted and
can be investigated - ! oo wES

U, . -

“;| ' -;_:

Control charting of penodic measurementszmade or;;sta'ndard sources dunng the
survey provides assurance that system pca;rfonnance‘l 5"0 degradlng during use
This practice eliminates the need to mantain envurohm%a’ﬁta conditions within
arbitrary limits  If measurements of the standard souroafall out of control imits,
the data colleeted-since-the last measurement that was within control would be

evaluated and re-measured if necessary . -

1

The SRA method reduces the human factors involved in surveys on flat prepared
surfaces The surface to detector distance is fixed by the wheel height and
vanes only when the surface roughness ts substantial Survey speed-is
computer-controlled by the motonzed cart

Presentation of the data visually and numerically (representing minimum,
maximum, mean and standard deviation) for each square meter, 1s more
descnptive that the conventional method The SRA method eliminates the
problem of data censonng that occurs when “less than” detection hmit 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 Sof 7
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Detection Limits A

To meet final survey plan cntena the Mimmum Detectable Concentration* (MDC)
of the system should be 50% of the net release hmits or less This corresponds

to an MDC for ®°Pu alpha contamination of 50 dpm / 100 cm? or better and the
MDC for ®Sr/*Y beta contamination of 375 dpm / 100 cm? or better

Attachment 3 is a letter from Dr Shonka that explains how detection hmits are
determined for the SRA method For beta measurements he concludes “Any
measurement that would lie above the desired performance limits of 375 dpa®
wotlld clearly be above the distnbution of background, and could easily have
been identified for further confiatory measurements * A similar conclustion
could be drawn for the alpha measurements

Although the MDC concept, which ts conceptually based on paired background
and sample measurements, does not apply to the data as collected by SRA, it 1s
easy to conclude that the method is able to detect the kinds and amounts of
radiation that the final survey plan spectfies. This ts 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 dpm/100 cm?

The SRA data passes the detection limits critena

NIST-Traceable Source Measurements

Dr Shonka's letter (Attachment 3), especially the last page, descrbes
measurements of NIST-traceable sources and presents the resuilts of that

testing Several minor difficulties arose in testing that required exceptions to the
plan Those difficulties do not reflect badly on the SRA survey method

Although it was specified In the test plan, Dr Shonka was told that RFETS-
supplied sources should be used for testing The high activity beta (*Sr/°°Y)
source that was supplied by RFETS was 50 cm?, not 100 cm? as nominally
specified Dr. Shonka used a 100 cm?* **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

* Mistmum Detectable Concentration may also be called Mintmum Detectable Actvity For this
purpose the terms are interchangeable The SRA calculation of MDA 1s detenmined a postenon
based on data representing a square meter

S dpa 1s a term used by SRA and others to denote disintegrations per specified area, in this case
per 100 cm?

Qualification of SRA Data for Building 123 Final Survey page 6 of 7
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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 + 20%
cntenia normally established for routine radiation assessments

. Wall-mounting the test sources proved to be more difficult than expected and the

The SRA data passes the NIST-traceable source measurements cntena

Qualification of SRA Data for Bulding 123 Final Survey page 7 of 7
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Attachment 1

Acceptance Test Plan for Shonka Research Assoclates 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 Monitor to be demonstrated by Millennium
Technologies, Inc 1n Building 123  If acceptable, the data will be used for
cioseout 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 critena for two tests have been
met Shonka Research Associates and Millennium Technologles Inc personnel
will be allowed to review preliminary conéliisions to assure the data are not

misinterpreted due to lack of understanding of the technology by SSO0C staff
The tests that will be performed are

¢ confirmatory' measiirements by comparing surveys made by RCTs using
standard portable instruments in a few selected areas

- . - ’{F‘"' ’—-
o measurements of a-testhig-fitted-with~ sealed sources

Confirmatory measurements

Confirmatory measurements should be made with respect to approximately ten
unobstructed 1-meter 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 leve! Attempts should be made to
locate areas with residual contammnation 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 ime 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 correction was made on Apni 20, 1998, after the data were collected In wnting the final

report it was recogized that this introductory remark did not match the details of the acceptance
test specified later in the plan R Moms

Qualification of SRA Data for Bullding 123 Final Survey
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agreement should be provided by SSOC Radiological Engineering after the data
have been collected

To meet final survey plan cntena the Mimmum Detectable Concentration™ (MDC)
of the system should be 50% of the release limits or less The release imits are
100 dpm / 100 cm? alpha and 750 dpm / 100 cm? beta

Acceptance cntena 'Accebtance will be based on the determination that the
information presented by the SRA survey report provides at least the same
information available from charactenzatlon performed by conventional means
The MDC for *°Pui alpha contamination shall be 50 dpm / 100 ¢ or better and
the MDC for *°Sr/®Y beta contamination shall be 375 dpm / 100 cm? or better

<

Test Measurements

Test measurements g} ould be made by moving the Surface Contamination
Monitor over selected" est sources The test set up should include the following
charactenstics

¢ A thin backing plate may | be used as an aid for reproducibly locating the
sources o

. . P R R Ll e B
R e -

¢ Two Amersham anggxzed alummum, ,_FPu,alpha sources, nominally-100 cm?,
of known activity ‘traceable to NIST or equivalent, reproducibly located, + 2
cm, with'tespect to thie reference points for the survey One of the sources
should have activity in the range of 500 to 1000 dpm The other source
should have activity at least a factor of 10 higher

o Two Amersham anodized aluminum ¥Sr”°Y beta sources, nominally 100 cm?,
of known activity traceable to NIST or equivalent, reproducibly located, + 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 activity at least a factor of 10 higher

" Minimum Detectable Concentration may also be called Minimum Detectable Actvity For this
purpose the terms are interchangeable The SRA calculation of MDA 15 determined a postenon
based on data representing a square meter

# This correction was made on Apnl 20, 1998, after the data were collected In wnting the final
report it was recognized that this requirement did not match the details of the acceptance test
which allowed, but did not require use of a backing plate R Moms

Qualification of SRA Data for Building 123 Final Survey
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In a measurement campaign separate from the normal survey, SRA will use their
normal survey techmque to collect a set of test data representing twenty
measurements at one honizontal 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

The average net measured value for each test source will be computed and
reported in dpm/100 cm?  |f the test sources are not exactly 100 cm? the
conventionally true value will be calculated and reported in dpm/100 cm?

Field measurements made under good conditions are expected to be accurate to
within £ 20%

Acceptance cntena The SRA data set will be accepted if the average

measured value for each of the test sources is within £20% of the conventionally
true value

Robert L. Morns onginal signed by Robert Mornis 3/31/98

Qualification of SRA Data for Building 123 Final Survey
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Attachment 2

Survey Reports of Ten Survey Grids by Convention Methods

Quatification of SRA Data for Bullding 123 Final Survey
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Close-Out Radiological RF/RMRS-97-110
Survey Plan for the Rev.3, Page C3 of C3
. *93 Cluster Date Effective :3/12/98
| Survey Unit Specific Background Count Rate Calculation Sheet ]
Survey Unit: /0J % Ef RadioNuclide : a
A CaL. Due Date : H
Background (1) S Background (1) | N/A | Background (1) | N/A N/A N/A
Background ) | 3 Background @) | N/A | Background () | N/A -N/A 1 NJA
Background (3) |~ 2 Background 3) | N/A | Background®) | N/A ¢ N/A N/A
Background (4) & Background (4) | N/A | Background (4) |' N/A N/A N/A
Background (5) | R Background(5) | N/A | Background(5) | N/A N/A N/A
Background(6) | 5. .| Background(§) | N/A | Background (6) |; N/A N/A ! N/A
' Backgrdtiid M| (7 1 ¥ [\Backgound?) | N/A | Background @) | N/A N/A N/A
Backgrotind 8)..{ © | 7 |iBackground () | N/A | Backgrousd ) | N/A “ N/A N/A
aackgézﬂd O1b = . ' |iBackground @) | N/A | Background ) | N/A N/A N/A
Background (10).'* 2 * ’| Beckground (10)]  N/AY | Beckground (10)] ZN/A N/A N/A
Average ('A') ‘A @ Average ("B* - °C’) 142
- E LT R |
- SUSBCR (oona'ete mt'ls) sAverage (-x) T2 ~ plus >'vé%.ge1.-a---c-) 142 cpm
\ ‘ SUSBCR (concmte mt'ls) - Qo ' 7 =
\ * SUSBCR (all other mt1s) =Average ('A") e e @
~SUSBCRGUISth& mits) =~~~
RRNE T LTI
Survey Unit: /O ;" Sexial #: [L{-‘Z_d‘ aEfﬁcIency A RadioNuclide : ]
Date: ¢/~ Cal. Due Date: 9/ 95| PEfficiency: 3.9 % ], RCIInitial: |35 =
Background (1) | (07 "| Background() | N/A | Background @) | N/A N/A N/A
Background (2) | @K | Background () | N/A | Background @) [ N/A N/A N/A
Background (3) | QY | Background@) | N/A | Background@) | N/A N/A N/A
Background (4) | (g | Backgound(@) | N/A | Background@) | N/A N/A N/A
Background (5) o9 Background (5) N/A .| Background (5) N/A N/A N/A
Background (6) | 7&ol | Background (@ ] N/A | Background () | N/A N/A N/A
Background @) | ] 10 | Backgound () | N/A | Background @) | N/A N/A N/A
Background (8) e la Background (6) N/A Background (8) N/A N/A N/A
Background ) | 0%~f | Background(®) | N/A | Background 9) | N/A N/A N/A
Background (10) | (#71S | Background (10)] N/A | Background (10)] N/A N/A N/A
Average ("A”) s Avenge (‘B -C)[ 13257
SUSBCR (concrete mtls) =Average *A") (b9 8. R 13257 cpm| _
SUSBCR (concrete mt'ls) = =31, 3 :Z
. SUSBCR (all other mtls) =Average ("A")
SUSBCR (all other mtls) =
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Close-Out Radiological RF/RMRs-sv-u(;l
Sucrvey Plan for the Rev.3, Page C-3 of C-3
123 Cluster Date Effective :3/12/98 (- \
/\
{  Survey Unit Specific Background Count Rate Calculation Sheet |

Survey Unit: (. Secial £ : z é

RadioNuclide: | . a.
Date: &3/ |Cal.DueDate: /5,7.98 - RCT Initial ; Z.
e
| _Background (1) o) Background (1) | N/A | Beckground@) | N/A - N/A < *N7A
Background @) |.), O Background ) | N/A | Background @) | N/A N/A ] N/A -
Background @) | 3, O Background (3) | N/A M| Bedground@) | N/A | = N/A T | N/A
Backgrodnd (4) | -0 | Background (@) | N/A ' | Background (0 | . N/A N/A > |~N/A
Background (5) | O, & | Badground §) | N/A ) - Badpround 5) | N/A N/A N/A
Background (6) | /, ¢ Background (6) | . N/A (] Badground(9 | N/A N/A N/A
Background @) | D.0 Background (7) | N/A “[Badypiound ) | N/A N/A N/A
Background (8) | 4, ¢7 | Background (8) | N/A * | Background (8 | N/A N/A N/A
Background 9) | /. O Background () | N/A | Sadkgpound (| N/A | N/A N/A
Background (10) | 7 O | Background 10 -N/A TS iBR 700 N/A_ |~ N/A N/A
Average CA%) | /. & .&!cnse.(?‘ )| 142
ST - A 0.0
SUSBCR (concrete mtfls) =Average (A% 7.8 plus Average o —epm | ‘4_
@ SUSBCR (concrete mtls) = —rs
SUSBCR(all other mt'ls) =Average (‘A‘) /.8
SUSBCR (allother mtls) = - - ——- —. ~
Survey Unit: ¢, Sedal #: Z39( RadioNuclide : B~

Cal.DueDate:/o. 7. 58

Wm 77/ N/&;
Background () | 7(p/ | Background@ | N/A | Backgound @) | N/A N/A N/A
Background @) | 737 | Background @) | N/A | Bedgound(3)| N/A N/A | N/A
Background () | 787 | Background(§) | N/A | Beckgound (@) | N/A N/A N/A
Background (5) | 74,7 | Background (5) | N/A | Background5) |  N/A N/A N/A
Background (6) | 824 Background (6) | N/A | Background(6) | N/A N/A N/A
Background (7) | $2/5 | Background @) | N/A | Badkgound@) | N/A N/A N/A
Background(8) | 7865 | Background(®) | N/A | Beckground(8) | N/A N/A N/A
M@__‘zg © | Badkground® | N/A | Badkgound @] N/A N/A N/A
Sackground (10) | 74/ | Background (10)] N/A | Bacdkground 10)| N/A N/A N/A
Avenage (A%) 1770 8 Averge (‘B°-'C’)| 13257
- [R0.D
SUSBCR (concrete mt'ls) =Average ("A7) 7279 & plus Average ("B"-C) —13257cpuy L
. SUSBCR (concrete mtls) =
SUSBCR (all other mtls) =Average ("A") :z 7 2 8
SUSBCR (all other mt1s) =
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Close-Out Radlological Rfmsw.uo

Survey Plan for the Rev.3,Page C3ofC3
123 Cluster Date Effective 131298
. { Survey Unit Specific Background Count Rate Calculation Sheet :]

aEfﬁcxency A 3. 7 RadioNuclide : P

Su.rvcy Unit: /DD | Serial # : ~
PEfficency: 3.9 8 - .| RCI Initial: 57
S g T e e | '

wm N/A | Bakground (1) § ' N/A N/A N/A
Background () | N/A | Bedground @ |  N/A N/A N/A
Background @3) | N/A | Background () | N/A N/A N/A
Background (4) | N/A | Beckground () |  N/A N/A N/A
Beckground 5) | N/A | Background ) | N/A N/A N/A
Background (6) | N/A | Background(§)| N/A | - -N/A N/A
Background @) | N/A | Badkground ) | N/A N/A N/A
Background (8) | N/A | Background(8) | N/A N/A N/A
Background (%) | N/A | Background(®) | N/A - N/A N/A
Background (10)] N/A | Backgrodnd 10)] N/A N/A N/A

Aveage ("B°-*C) 142

{

R

SUSBCR (concrete mtls) -Amge ("AY) 2 __. —.— plus Average ("B~ - C7) "“Hitpu
SUSBCR (cnaaete emtls)= - -

SUSBCR (all other mtls) =Average ('A')
SUSBCR (all other mtls)= . —

g 4

£y

£
Sedal#: 2394

Survey Unit: /. - RadioNuclide : B
Gal Due Da.te /0. 7.9 ,
N/A N/A
Background @) | @/3 | Background @) | N/A | Backgound@ | N/A N/A N/A
Background @) | <735 | Background(3) | N/A | Bakgrouad @) | N/A N/A N/A
Beckground (4)- § 9045 | Background (@) | N/A | Backgound () |  N/A N/A N/A
Background (5) | 89/ Background (5) | N/A . [ Backpground () [ N/A N/A N/A
Background (6) | Background(6) | N/A | Backgound (6) | N/A N/A N/A
Background (7) qg :g‘ Background @) | N/A | Background @) | N/A N/A N/A
Background (8) | B (p(p | Background(®) | N/A | Background@® | N/A N/A N/A
Background (9) | S5 | Background (@ | N/A | Backgound ®) | N/A N/A N/A
3ackground (10) | J-75 | Background (10)] N/A | Background 10)| N/A N/A N/A
Average (CA") | 994 L Avenage ("B°-*C) | 13257
SUSBCR (concrete mt'ls) =Average (*A") 7&3 6 plus Average (*B* - °C") “‘ts/%ag?cpu\
’ SUSBCR (concrete mt'ls) = (Ro.D
> SUSBCR (all other mtls) =Average ("A") /023 &
A SUSBCR (all other mtls) =
Page 29 of 38
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SRA

Apni 20, 1998
Shonka Research Associates, Inc.

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 dpa. As can be seen from the figure,
the data 1s more vanable, reflecing the Poisson distnbution of count rate data. Because the
count rate data 1s so low, the counting statistics dominate the error bars that are shown

This memo documents the performance of the SCM/SIMS 1n meeting the Test Measurements
requirements of the Test Plan. It also provides our assertion of the a posterior: detection limut
that was achieved n the survey We provided documented measurements for more than 750
square mieters n our survey-reports for Bulding-123: We found only one area with residual
contamination. Our survey required 5 shifts to complete the acceptance tests, the alpha
measurements, and the alpha plus beta mcasmements Thus is a rate just under 20 square meters
per hour. The rate of coverage achieved during3 survey measurements was around 100
square meters per hour. The reduction to an average rate of 20 included all operational issues,
special tests, etc  The SCM sweeps 180 square meters per hour for alpha surveys and 360 square
meters per hour for beta surveys wheil outfitted wuh the two mctex; de}ectors
K4 G

3. Obtamn20 Mmmémems of NIST tiaceable alpha and beta so&c‘és

) ?J '» !
We took more than 20 measu%ements cach of hxghguand low activify Sources ofgbeta radxanon and
also similar measurements forvalpha radiation. We selected sources that wac- ;100 cm?” in area.
The data-are-summarized-imr-Table-1~ To gcnemteuhe values i in Table 1, we- used 4n emission
rates for Sr-90 (included the Y-90).-We used the C§-137 Sotrce ‘since it was 100 cm’ in area. We
used the Sr-90 efficiency for Cs-137, however, we divided the NIST traceable Cs-137 activity by
2 to place 1t on a common basis with Sr-90 (but made no energy correction to account for slight
differences n beta efficiency). We used the mean 3300 dpa for beta background taken from the
survey that 1s documented in the executive summary of the Building 123 survey. We did not
subtract the 10 dpa alpha background ﬁ'om the data. The low activity alpha source has large
statistical uncertamnty, and the background is moot for the high activity alpha source

We measured the sources by rolling over them 1n 4 strips, with a single source placed 5 tumes 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 (with the source placed on the grid numbers) 1n
the North wing, outside of the bathrooms. The stnps were stitched together to form a block that
had 20 occurrences of the same source i the data set in four rows of 5 spots. The sources that
had a knob on the back were located elsewhere in the building in a hole in the floor and were
rolled over 20 times 1n the same location.

4939 Lower Roswell Road, Suite 106 5 (770) 509-7606 ph
Manetta GA 30068-43338 (770) 509-7507 fax
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SRA April 20, 1998
Shonka Research Associates, Inc.

We attempted to measure the sources on the wall by “taping™ the back of the sources with duct
tape. The data was taken several times and 1s included 1n the QA charts of the executive
summary, however, the sources tended to loosen and begin to drop because the wall was not a
good surface for tesuing. We suspended the wall portion of the tests to avord damage to the
sources We beheve that the data in the executive summary demonstrates that equivalent
performance 1s obtaimed in the wall mount configuration as 1s shown for the floor mount.

The data were taken under field conditions. In a conventional “daily source chéck™ performed by
the RCTs on a portable survey instrument, the instrument ts generally positiohied in a source
holding fixture Care 1s taken to assure that both the’ instrument and source are held jn the same
posttion as previous measurements (INEEL even -Controls the rotaton of.the-source relative to
the instrument probe.) These measurements clumnate vanables that occut under field conditions
and score the variability of themponse of the mstmment alone. Undcr-thwc condmons general
industry practice and standards;d dxctatc that rate'meter class instruments. -fespond thhm 20% to
the same source. Meters which'integrate counts (scalers) should respond within three standard
deviations of a nominal value established dunng:cahbranon and should be- re-tested 1f the
response is more than two standard deviations off n nommal We did nordo thS but tested the
instrument vanabxhty thh ﬁel&vmabxhty added.” - - K

h-s--nw vl - ~ Tt i k-

~3~ N —_——

——— v

The insttument was tested xmmedxately after all of the survcys were _Jleted 'I'he ,system was
not adjustod or otherwise lmptoved.

- - ...—._..__.._..___...__._—_

4939 Lower Roswell Road, Suite 106 6 (770) 509-7606 ph
Manetta GA 30068-4338 (770) 509-7507 fax
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SRA

Shonka Research Associates, Inc.

Apni 20, 1998

Table | Results of 20 Measurements of Low and High Acuvity Alpha and Beta Sources

:‘. ;_‘:

by

P

Mx # Pnmary Primary Pnmary Pnmary
1 6096 97738 191217 696
2 7620 101490 199438 433
3 5839 103183 184330 340
4 8635 108130 183301 958
5 7876 101752 181434 617
6 -6120 105891 , 163147 689
7 - 8322 99772 .1 . 184617 460
8 ' 8873 . 103893. - -~ ~. | 172485 526
9 7337 .~ 1-107236-| -- ~~]176533 '+ 321
10 7457 | ¢ .ol n99042: [ 2o 520 |1161786 723
S o11” | 9457 | .~ 5.{31016945) 1 <« -.7}166156 385
12 11037 | - .. . |-108872 -+ *|171800 227
13 - 9257 |.u -now|8d08310:] - F178616 469
4. -l 7274 | <& $]|w085912. [corven 1F720981 594
15 8285 101382 |2r *78911"184152 880
16 8960 127094 188902 1..534 .
w17 .7 |5:8640.] -=.- = 2|*104316 | <™ - 1180764 462
18 8976 110602 193480 310
19~ 7] 8938 102533 180760 246
20 11153 107328 167718 526
Mean. 8308 104814 179181 520
Std. Dev 17 2% 6.3% 57% 38 2%
Bias -7 8% 5 6% -137% -1 4%
Area (cm) | 100 100 100 100
4 piDPM | 9010 99266 | (4pv2) | 207600 527
File # Beta16 Beta12 Alphaii Alphai2
Source # | DK794 SRA2676 DK795 DK792
Type Sro0 Cs137* Pu239 Pu239
4939 Lower Roswell Road, Suite 106 7 (770) 509-7606 ph
Marietta GA 30068-4338 (770) 509-7507 fax
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Letter from Dr Shonka

Qualification of SRA Data for Building 123 Final Survey
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SRA

Apnl 20, 1998
Shounka Research Associates, Inc

To Bob Moms

From Joe Shonka

Subject Source tesfing"with SRA’s SCM/SIMS at RFETS Building 123

Ref  Acceptance Test Plan for Shonka Research Associates Surface Contamination Morutor
for Use 1n Butlding 123 Closeout Surveys, March 31, 1998 (rev 1)

cc Joan Stewart-Bell

A test was performed in accordance with the revised Test Plan The test plan required
confirmatory measurements for up to ten areas that had residual contamination, qualitative and
quantitative compansons with site RCT surveys, demonstration of MDCs for beta of 375 dpa and
50 dpa for alpha measurements, and 20 test measurements for four NIST traceable sources as
specified in the test plan The test plan provided for allowances (changes) for field conditions

The requirements are listed in a summary form, followed by the test results and discussion

1 Confirmatory measurements should be made for up to ten square meters with residual
contamunation by RFETS RCTg )

The survey results which were provided under separate cover included documentation on more
than 750 partial or full square meters for whuich 1600 measurements were made (400
measurements per square meter; pnmary and recount detector; alpha and beta plus alpha
surveys) “There was only one area with detectable residual contamination, a small spot of alpha
contamination of approximately 400 dpm activity. There was a survey of this contamination by
site RCTs, and simular results were obtaned. If the site desires more measurements, any of the
areas we surveyed could be subjected to confirmatory surveys by site RCTs Assumung that the
site RCTs find no evidence of residual contamnation, the primary finding would be that neither
method found evidence of residual contamunation It 1s likely that these will simply be
compansons of backgrounds for the two methods. Our data gives strong evidence that
background is spatially vanable Thus, the ratio of the gross counts observed in measurements
by the site RCTs should trend with our data, which 1s expressed as gross dpa Without residual
contamunation, this 1s about the only additional test that can be quantified We believe that you

have all of the documentation that you need from us Please let us know if there 1s more
information that is required

4939 Lower Roswell Road, Suite 106 1 (770) 509-7606 ph
Manetta GA 30068-4338 (770) 509-7507 fax
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SRA

Apnl 20, 1998
Shonka Research Associates, Inc.

2. The MDC for 2°Pu alpha contamination shall be 50 dpm / 100 cm’ (dpa) or better and the
MDC for **Sr/™Y beta contammnation shall be 375 dpm / 100 cm? (dpa) or better

SRA surveys scan and record data, rather than report the results of fixed location counts acquired
through a scaler function as 1s commonly evaluated for lab measurements. As such, the MDC
SRA asserts is based on a method that we call the a posterior: method, to differentiate it from the
a prior: method commonly used We could compute an a prior1 MDC in a traditional fashion,
however, we belicve this number 1s not applicable because contamination and background is not
distributed normally, but is log-normal in character. Also, background is spatially variable, and
different” areas of the same survey grid extubit 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 million measurements with a computerized logging radiation detector. If the
background was normally distributed we would have -encountered 60,000 false positive
indications at the conventionally calculated MDC at the 5% level.

We choose to demonstrate our detection limit in a practical way. Figure 1 shows data taken from
the beta survey of the southern end of the West wing of Building 123. Shown on the figure 1s
(gross count rate converted to *'Si°Y equivalent-dpa) data from the primary and recount
detectors for each meter measured (180 meters shown). ; The conveationally calculated standard
deviation of the 400 measuremeats is shown as “mpf;é;ms" for both the primary and recount
data. It 1s interesting to observe that the cluster of medsured values (data points) appear to be
more.tightly grouped-than-would be inferred from the staridiird dcviation as shown. (23 of the
data points variability appears to be due to causes other:that statistical fluctuations due to count
rate effects). Shown also on the figure is the mean baf‘.}:ground (3300 dpa) which was derived in
the executive summary based on all of the survey data for the building. We have labeled the
RFETS desired MDC (375 dpa) as a “performance limit”, and also show the site reporting
critena of 750 dpa. As can be seen from the image, background is clustered between 2500 dpa
and 3500 dpa. There are a few lower values, which come from meter areas that were not
concrete (steel or wood covers over drains or sumps, etc.). The background is not “random™
since the data show that the primary detector exhibits a high count rate per meter for the same
meters as the recount detector (data follow the indicated pnmary = recount line). The highest
measured data (upper right data points in the figure) are 200 dpa above background, and appear
to be part of the distribution exhibited by most meter arcas. Any measurement that would he
above the desired performance it of 375 dpa would clearly be above the distnbution of
background, and could easily have been identfied for further confirmatory measurements. A
practical performance limit of 200 dpa would have dictated that two of the 180 meters (1%, not
5%) be studied to determine if contamination were present or not.

4939 Lower Roswell Road, Suite 106 2 (770) 509-7606 ph
Manetta GA 30068-4338 (770) 509-7507 fax
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