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Addendum 15 Kev ¥

Detection 1imits of Radionuclides

Listed below are the ¢ 2ctit 1° its for indicated radionuclides for sample
R949.

Rac nuclide DL uCié%
C-14 4.5x10°
Pu-239 7.0x1073
Am-241 1.1x1072
Tc-99 4.1x1072

1-129 5.4x1072
Sr-90 3.7x1073
Se-79 5.3x103

3 3.2x1073

Total U 6.5x10°> g/L

Co-60 1.0x10"
Cs-134 9.0x10*°
Cs-137 1.2x10"’
Ce-144 8.4x10°
Eu-154 2.7x10"
Eu-155 1.9x10°
Nb-94 8.0x10°°
Ra-226* 2.3x10""
Ru-106 1.3x10%?
Sn-113 9.0x10"°

*Based on the ga a peak of daughter Bi-204

e gamma limits are based on - ! background spectrum of the Ge detector which
was used for counting of the al re mentioned sample. The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting t ne) as used for the sample. Note that the
limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

' 5.3.1
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{ »ha Energy Analysis

The Alpha Energy Analysi: A) Isotopes and Co 60 were requested, after
sample receipt, by the client : inalyzed by the laboratory. The results are

1 ;ted on page 17.

&7 va

ohn Tillman, Manager
| organic Chemistry PAL
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i nship
' 26, '

If you need any 2dditional information or have any questions, [
3-3869.

R 7 92,

R. L. Weiss, Principal Scientist
Office of Sample Management

Jjmd
Attachments - 7
( ICURRCNCE:

—

Stroup, Manager

Aﬁalytlclgf/aboratornes Y
M Date _ /27 /7D
J riogs, Manager

22 And ytical Laborato Complex

Date _11//28/%

16500-90-090

rase call me
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P. G. aigh 28600-91-121
Page 2 :
September ), 1991

The Tank Farms procadure for sampling and shipping, "Sample N¢ -Aging Waste
Storage Tanky," (T0-080-030) and the Safety Analysis Report for Packaging,
*N-55 Overpack,” (WHC-SD-RE-S/ 015) were scrutinized for possible procedure
violations. 10ugh none were und, 1s matter neceds to be addressed to
prevent another occurrence.

If you have any questions or n d additional information, please contact me

on 3-4369.
é?« é26%454u2¢44a—f 2G>

Deborah Y. Bisenius, Tech c:i Representative
Office of Sample Management
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SINGLE § L T Pl JECT
Analytici. Detection Limits
Oct »r 12, 1990

The following detection. 1imits are derive& on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection 1imits on actual sinale shell tank samples are 1ikely to be much

higher, No information regardi ' procedure detection 1imits {is available for
procedures not 1isted in this port.

Procedure LA-355-131
Arsenic Analysis by Hydride G¢ ‘'ration Atomic Absorption

Detection Limit =  0.005 m in solution .

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for ! Water Digestion was 0.010g/mlL.

Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution

Typical sample dilution for t - Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for t Water Digestion was 0.010g/mL.
Typical sample dilution for t acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131 :
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.0 ppm in solution

Typical sample dilution for e Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

6.1
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rocedure: LA-505-151 (ﬁoninal Detec! o Limits)

Inductively Coupled F isma (ICF Emission Spectrometer Operations and

Analysis.

Typical sample dilution for < e Fusion Dissolution was 0.00019 g/mL.

Typical s:

Typical sample dilut in for the Acid Digestion was 0.000476 g/mL
Instrument etection Limit ppm.

Aluminum
Arsenic
Bery |ium
Boron
Calcium
Chromium
C per
Iron

Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sul fur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.07
0.0223
0.0006
0.000]
0.0002
0.0039
0.0158
0.0073

- 0,0273

0.0001
0.0016

- 0,2130

0.0308
0.1525
0.0314
0,040

0.01¢6

0.0646
0.0144
0.0273
0.0186
0.0141

ple dilution for the Water Digestion was 0.000476 g/mL.

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032

0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.00}0
0.0273
0.0122
6.0035
1.1405
0.0017

6.3
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UNDIGESTED SA IPLE ANALYSIS RESULTS
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DETECTED PEAKS WERE USED

PEAKS ELIMINATED BY BACKGF

1218.61 609.58 97.
1821.97 911.33 79.
2921.39 1461.02 576.
e
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¥ THE ANALYSIS

IND SUBTRACTI!

.EM R0ID ENERGY NET AREA ERROR ( \S/SEC
-HANNEL KEV cot TS

%

50.3 3.§f :+00
37. 4.44E+00
8.7 4.81t+01
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RROR QUOTATION AT 1.96 SIGMA
LD CONFIl NCE LEVEL AT 85.0%

ENTROID
HANNEL

1138.75
1218.60
1603.60

S )T USED ANALY! S

ENFRGY NET AREA ERROR GAMMAS/SEC
) c TS %

569.63 241. 21.1 3.07E+01
609.57 ¢t . 73.0 7.97E+00
802.13 115. 24.0 1.92E+01
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Raw Data In
1 0.
11 0.
21 3.
L 1.
'91 00
51 1.
61 3.
71 5.
81 3.
91 4,
101 6.
111 7.
121 7.
131 5.
141 9,
151 7.
161 13,
171 3.
181 14.
191 36,
201 24,
N 54,
221 89.
231 189.
241 393,
251 787.
261 639,
221 304,
- 393,
~l 848,
301 1196,
311 604,
321 85.
331 3.
344 0.
351 2.
3451 2,
3721 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
s11 0,

P for
0.
0.
4,

2,

2

-~

3.
3,
3.
1,

2.

8.
3.
5.
S.
13,
9P
16.
14,
20.
27,
41,
s2.
?5.
207.
490.
771.
638,
291.
410.
8%1.
1108.
547,

EA Srectru !
0. 0.
0. 0.
3., 1.
6, 2,
3. 2,
3. 4,
Se 2.
2, 2,
40 20
4, 6.
3, 3,
2, 3,
S 8.
8. 8.
e b,

13. 12,
10. 16,
10. 12,
23, 29,
27, 26,
37, S2.
S2, e
?4, 133,
226, 246,
449, 568,
746, 765,
582, 518,
337, 321,
440, 486,
942, 9?91,
1097, 1121,
443, 393,
b6, 32,
2, 1.
0. 1.
0. 1.
0. 1.
0. 0.
0. 0.
00 00
0. 0.
0. 0,
00 00
0. 0.
o. 00
0. 0.
00 00
0, 0.

* 00

0. 0.

¢ :SD7838.SPC

0.
1.

2.

1.
4.
1.

0.
3.
3.

2.

1.
5.
1.

S

6.
S.
6.
b
4.
6.
8.
14,
18.
22,
30,
S51.
62,
129.
289.
S71.
803.
462,
327,
S75.
1112,
1010.
304.
27,
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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N ER &L s L F i4 ENMNEFRGY BN A LY 2T S
F\"e‘v' ¢ l .1 ':‘
DATA REDUCTIOM REFORT
SAMFLE
-$48-00682 M
File IN: 302477 .83FC
Counted « & 1/ 1792 € &7 ©
Detectur/Beumueiry iumine e |
Count Limues 30000 . Mo
FESK ASNALYZIS
Feuk heidhti Feslk center Fuiki Tew
Initciel Fimel Initiel Final Iniviael Finel Tiid td ol Finel
2290.,1 2474.,8 247,81 ¥ 247.847 28,000 295,207 L4.000 AH.047
. 2 77 147 . 961 147.961 ZA.000 LU L2000 Lirelad
4,5 4,2 128.4910 128,410 12,0006 2,720 &,000 D4

FEAK RESULTS

REA Feel Cuntroiu

Fract. Exre Qe Divd. FlHM
0:,9216 3,234 0.24% -0.015 0,12
0.0027 «781 A4.770 0.011 014

0.0087 4.540 4,678 ~-0.038 0:01

DETECTOR CoLIERATI
4,074 +
(HeV) i

Energse (MEV)
Emergsye »ro o
Efficiency

'1 t 07"!

TOTAL COUNT DATA:

Item Tutiel
Faw wrectrum 36743.+9
Smoothed 367414
Compositle Tit 37097 .3
FRecitduels =382

OoN

Ta

Cuunit Furieivi by

Raote o/m asm ulli/ew

78.37 0,11 O.303E-07
O.20 Q00 D 17GE-LO
- ] - e
.42 G.00 . a2FE 0T

(0.00A7)%Chennel

é.+81

IRREEAR CPM/NHM

.

# Recuverw
100,000
§F.57a
100,940

-0,949

76



e T e

orbECihum SbLEds,/7 eor L A1 endum 15 ReQ 0

—

r:3 A 010

[E2 I8 £T I 27 Iy SR £7 I 2% B 2% N 9% BN £

i

LEGEND? MODELED

e

R

[ BRI A I I B I e I B B BN A 2 B O B B R I I RN 1 LI S B
I T I S S S O I I I I S S S O S S T T T T S S S i S B A A T I IR R B B I T R O T T S S S S S S
[ 2K B N N AR R 2 2 2R I I I I N R I B DL I AN A R B - IR S A A I T N N B IR B R e B D N TN B

000'000F00000000000000000000000000001

[S=Y




Faw DNate Dumr Tor

L

H k]

&1
71
81
®1

101
111
121
131
141
51
161
171
181
191
201
iy )

211

22

23
D41
251
&1
371
’)'91‘

WA
1
321

331
341

35
T
37
39
401
411
4z
431
341
451
361
471
481
491
511

1
1
1

o,
0.
o,
0.

-t

.- @ e

B s BRI R 0 B o9 B A I OO I o8 B & B v ]
-

11,
17,
19,
“..’.0

0
o~

207,
o531,
1 63
1211,

ane
fral Wt e

30,

DO QOO OL W)
* ®* ¢ ¢ ® e ° o e

-

ti =]

. @ - . o

.

LI OO O
-

J O O =
* ® @ e e

2
»

]

7.
4.
":0
11,
o

~a
e an P

42,
32,
254,
SAT.
1063,
1 35,
316,
34,

": 3

1,
3.
1,
00
1.
30
00
0.
00
0.
1,
0.
00
OQ
0.
0.
1.
O'
1.,
1,
0.

AEAR Srecirum:

0.

00
0.

10
3.

3o

6.

&,
11,
15,
i3,
32,
101.
263,
623,
1116,
i189. 1

2 7
34 .
3.

4.
3.46Y
0.
1.
0.
1,
00
1.
1.
0.
0.
o
0.
o
0.
0.
0.
1,
0.
0.

G,
1,
0.,
1.
1,
1,
O,
'10
’1.t

1,
1.
6.
5.
8.
L3,
230
14,
123,
294,
685,

1155,

070,
21é.
}233
4,
5'
10
0.
0.
T

1
00
1,
1,
Q.
0.
0'
0.

O OO N

- * o -

- e

-

-

* + * o

.

A2 0 DE) D LR G = = G

1
39
5'10
157.
344,
TRo0
1207,

F2

* o

i83,

11,
4.
3
1.
.
1,
00
1,
.
0.
0.
0.
.
00
00
0.
0.
0.
0.
40
0.
0.

Ny
4
“ A e 2 4 s - e T
o

- e

~ t & & o o =~

-

2 AN - S O OR) H R O N

1
30
b
144,
331
797
122%.,
85’1 (3
137
12,
6.
Se
00
00
0.
0.
.
1.
1.
0.
0.
0.
0.
0.
O,
0(
O
00
1.
00
0(

WHC-SD-WM-DP-025
Addendum 15 Rev 0

Gl Ol D] Dk L) ) s 6D e
~ - -~ .

-
=
-

EI

Y Bt I POy |

) )

-

:
9~

61,
141,
393,

gil.

vy -
1... e

oy =y
AR RSN

7

s

4.

-

-

<
ot

1.
0.
0.
O«
0.
0.
0;
1,
0.
0.
0.
0.
(V%
O
0(
O

-~
ot

0.
0.

-~

SR R O I T Y
. e . e

DRP O 0% BV 9 B ST QPR o8

) o

[
~
>

N

-

156,
433
YO%
1226,
a00 .

-
7 .

“

) O O O O O =] LY

-

QD ¢

[y
PR 5

e

Y BLAAERS » D #Y e

PN RN

LY

ot

[

A e

-~

[

P
-

L e I o TR S

> D

r\

LI OO I 3 N 00 TN SF I 0% RSP U I CORREO Y 9 |

~} N Ll Ll k)«

SN |

~ e

(o BB (]

<

[
[ T OM
[ §
- -

> W

i

.
%

i—t3

L

m
o

O QO s s DD )

[SEINRTS D B Y Y Y RSP o6 B B 8 |

[ B |
-

-)

3

m
-

1240,

—

— ) L

[ I Y IS » DY B3 B

D O O O D

D OO 0D OO0

L= ]

Lot et S
-
























DFELLINUN DUSHS s SF L WHC-SD-WM-DP-025
1 LEGE} 3 RAW = (oo MODELEDR PP K& = 1»s2s..r ETCAddendum 15 Rev (F224 .3
WHC-SD-WM-DP-025
Addendum 15 Rev 0

[ S]

=
ra

~
FIC T T PN SRR S ST S ST S S S S I S N A R R R A A RN B N

00000000'000000'000'00000'0.0'00'0'0000('0((0(-((0((('(('!"(({(('0!1(‘

'0005‘00)0070?0'00.0’:‘*)"3.'0?Z~Q)0.}07'0C-'10)01‘7'.-0:‘3)-"5'1

86

-




Raw
1
11
21
=1
1
a1
el
71
g1
@1
101
111
121
131
131
151
101
171
181
171
201

™1

Ilata Dumr

ry

(A3 ]

M on FRIR) O
OO QO ODHMWOMMDNOUW S H DL ODH R OO OO DO RO OODOO0O

L]
»

D OO O
-

Qs

for AEA Srectrum?

00
.
0.
0.

*

*

—
NN Q= D RO OO0 O OO D
A d

*

*

*

*

*

*

*

*

14

*
124,
141,
19.
20.
100,
345,
o,

OO OO O O OO O OO0 O DKL OQ
>

1

L1

Gl o~

OO OO O OO0 O OOO OO K = =)

0.
0.
.

]
-

PO PO H OO R O OO O
-

Las
-

> AR O O O
>

Vo

1

-

-

-

[T O T o s s I 4}

bé =

2.

.

(=]

DWW L OO0 O OO QOO0 OO OO
*

~
-
-

3 Gy BN )

33,

e * ° e + ®

Ld

O PO KR OGO FR O OO0 00O OILE

SFIShia

[y
2N
Oy Ll 0 DD D OO OO O OO0

-

1
~

Gl =
IR G

0

OO O O OCC

<

DO D O DD DD RO

DO DO OO

*

*

+

2

-

4

-
= e

HOOODOM LRINOO OO OO D

PR =)

OO OO QR =0

DD OO O O OO

-n

-

-

-

!

Ge b

=)
”

3
1
1%
w1
.

WHL-dU™
Addendu

b B I

[andiioat T o6 TR = o T =Y
L

(& e}

CILY R RY) D Ot O O O

| = =

~j

~
-

~4)

»
-

J3)

) OO

- LN

-

-

.~

* s -

PO D =
-~ - - -

<

<

el

<

[ o]

) O D

()

[ ]

L)

[ Y

-~ N
SRR

[

:
= 2 O S

O OO = OO = O s [e]

L

=3

Wit

m 15 Rev 0

O OO D OO O

)

Fa N) s e s )

Lo}

<o

DD O OO e

=)

LY e ) D) e

r)

[N

v

»]

YD iy Y o

-

PO OO«

2 Q)

> ) k)

<

w0

)

L1

-

[t N 57 B st T

(o]

at}

[}

D D

D Y e s

SRS

bRt T = 1N

DO D DO

¥

+ -

,

+ 1 "W

o

. “oal

)

+ Lo
.

-

. o

YA

. 14

DTy 02 82y € 0 Ix e €310
P

+

<y Dy

bl

[t
-

o)

P O B4
-

L
-

K I S

2t

Lol 7 NN 'Y I 0% I8 4

FEP Y|
-

X
-

PR A}

>«
-

Lt
.

Cr s

L]

<>
-

3

b Bk T
P

rs
-































o

»:

ESIE B R 2

_rMEBERRS

~e

IO-JdAN=-FI

MCa HIMTT
RETECTOR
SFeCTRIUNM
QRDOER COF

HUMBER QF

FEAK CONF

IGEHTIFICATION

ERROR QUO

ENVIRGHMEMT AL
CALCULATICM

LLD
MERIURED

MULTIFLET

SFECTRAL
mHALYIELD

O S O 4

A S A 2

O S O A O B T

G A H M s S F

X X kK ¥ K K K ¥ A

SFECTRAN-F V2,08 3

143252

73]
[}

I

prg
I
-
D)

HUMEBEFR 2 .
MUMBER é 7
SIZE:
SMOQTHING FUNCTION:

EaCiHGrROUMD CHAMMEL
ILENCE FACTOR:
EHERGY
1.9& 81t

RN 4

TRATIONS

BAURGRQUMU
FERFORMED
EviERiyY LIFFERZHNCEZZ
ANALYT3IS FPERFORMED

SUE

IATA

By

FEAD DIRECTILY

1433

YMFLE DESCRIFTIGN: K-548-08
LOMETRY DESCRIFTIOMI I-1z5/
SAaMFPLE SIZE: L.0000E+00 En

STANDARTD

s HMALYZ S

COLLECT =
COLLECTY L

FE AL

-
£

SIZE: 1 .00200ET20 ER

LIERARY :

TARTELDL CN

IVE TIMe:

TIME?

3003 .
GESD VIMES [OREY
2 o] 7S+~ 14}

RHE
ERFA

WIMEQW?
UNCERTALNTY

FROM HMULTICHAMMEL

. WHCz -WM-DP-025
" Kddendum 15 Rev'0”

MET F

(1Y)

F A R i

-
w

HUMEBEFR D 4.0
NUMEEFR ¢ i

ALG UNIT
GEOMETRY

4094 CHAMMELS

ot

3% 4 0N EACH SLhEg OF FoAak

~

- se

, -
- 1.030 gV

TRACTED

LISTED

LR 5t

LY

l']

CULTURE TUEE

CONVERSIOM FAHCTORT 1.0000ETTS

- -
i
SECONIE

Z1-JUH=-70

rRHED 15—, «<=F0

97



WHC-SD-WM-DP-025
Addendum 15 Rev

FfE A oo LY 2031

Mo

Fi CENMTROILD ENZRGY FiU M EACKGMD MET SREN
t
<

E
CHSMIEL e U KEY COUMTS COUMTE

ZRROR QUOTAT ON AT 1.8 SIGHMA
FEAN CUMFIDENCE LEVEL AT % .

EA4CHGOROUNL SUETRACTION FPIRFORMENR SIMG FILE BROGZS
EACKGROUND DESCRIFTION: EBERG

BalGROUND COLLECTY STARTEID G - JUNM=F0 AT 13:0006G:00
BACKGROUND LIVE TIHZ? 3005 . SECOMIDS

BaChHUR0OUMD Wad IHSIWHIFICANT

N

it

L.

.




1G-dAN=-52147

SAME E

HUCLILE

_ 7
TE—10Y
SE-125
P T
o N =it}
TSI
[0 R

TATAL

ERRQOR GQUOTATION AT 1.9¢&

ECAYEW

neE ety
amwd 60

h

WHC-SI
Adden

~ s e

O o A~
F~-243-04380

TG

BooA

LD
LD
LLE
Lon-
Li_ms
Lo

G

“Té COLLECTEL ON 190-J45MN-92 41 13:135:¢
/ Lii Sy G.0200 HAQ

ALY

LI 2 MUCLITUIDE AN

ACTIVITY CONCENTRATION
]

MEASURED ERROR

2.10E-36 LLGYZ.
1.02%=-04 LLuolL .
1,.,85E-20 LLD-I1,
2,17E-00 LLD-IZ,
1:.748F-08 L L

A ATE-GE LLTiog.

= LLD COMFIDEMCE LZVHL AT ?L:0X

N

™~

Q

S 5

1-DP-025

»
4

It
e
9 =
IE
TE
s
g
OE

15 Rev 0

y

CORRECTE

~
-0&

m

5]}

m

[ ]
m

EFRF

[#)}

~31 4-0.00E-

-~ il DETECTEDR FEANS WERE WSED IMH THE AMALYEI

LY &
.

~

o)

~

o

-

‘4
i

E F

o]

EHERGY

LY I = S
41 1)

R

=
.

] £

-~

P

i)

L (R

COMP SIS0

i

An e
RN b

——~ 99



N

-

RIS

.)-
e
a8
e
k.
-
24

<a

2
E
L
-
E

Mo S FE TR UM

3z
[~

I
=4

o
R
e
L
-
o
2
BT
B 1
%
4,
2
i
L
v
=4
J

m
m
m
o
[£)]
osq
m
(@]
-
A
..' :
0
o3
iz

7
mn
Ak}

OUNMYT MURBER:! 2 s GG L

PR <WHC-$D- WM—DP 025
" "add dim 157ReV 0

Mo

T HUMEER

i L
LETECTOR MUMEBER: & 5 GEQMETRY MNUMRER?

SPFECTRING SIZE: 4094 CHAMMELS

ORDER 0OF SHMOQTHIMNG FUNCTIONMN: &

HUMBER OF EBSCKGRIOURD CHAMHELST 4 TM EACH
FEAN CONFILENCE FACTOR: $0.0%
IDEMTIFICATINM EMCRGY WiNMICGW: +- 1.00 KEY
EfFOR QUOTATIOMN: 1.9&6 SIGMA UMCERTAHIMTY

ENUIROMMEM VAL BACKGRQUND SUETRACTED

b CALCULATION FERFORMED

MEASURDO EMERGY WIFFEREMCES LISTELD
BULTIPLEY AMALYESIS PERFORMEL

SPZCTrRAL
ARAELY I

[}
1:
e —
I
m
s
=
[y
[SN ]
o M

LR

[N

SINE

TYMEPLE DEECRIFTIGN: R-F46-5720
JOMETERY DESCRIFTIONT I-127/CUHLTURE TURE
ZeMFLE SIZE: 1.0000EF0D EA 20
STANTWARG SIZE! L O000ETOT EA
aMe YEIZ LIBFARY FILEZ! ANLIZ?
COHLETT BTARTED ON 106-GiM-¥2 AT 14031159
c0l 3000, LBrCONDS
3003, BSECQ 13
.10 %
GECATVET T4 G DAYS L.0000 HOURS EEFORE

THE GV CALIBRATION PLERFORHUD Z1-JUMN-70
FPICTIENCY CALIEBRATIOHN FPERFORMED 18-0UM-50

a

} &

L4

-t

-
3
i =
~
-~ =
.z

roFEah

)

[ |
-
-
s}
[
=X
—
)
s
1.
prs
2
m
r
I
=
-

£ T e
“
P
AR S
vy
Loy

100




WHC-SD-W  P-025
Addendum Rev 0

FE A K Ay LY 2 I8
Ft CENTROID EMERGY  FWHH FECKGND HET GRES
CHAMNEL et HEU COUNTS CGuUHTs

FOOUCTATION AT 1.5& &7
COMFIDENCE LEVEL aAT 7

SUER"T ACTION FERFORMED UUING FILE BROOZS

DESCRIFTIOMN: ERG

COLLECT STARTED G 4 JdUM=%2 AT 15100100
LIVE I'FE 300G, SECOHDE

GFﬂdNU WS INSIGNIFICHANT

) I»

"o

LN

1C




10-JAN-721S:121:14 WHC-SD-WM-DP-025
Addendum 15 Rev 0

QAMFLED R-924F-0725
lie & COLLECTED ON 10-JAN-52 AT 14:31:03
iins

GECAYEN TO iy, WAYS: O.0000 HOURS BEFQIE THEZ ZTAHFT Or COLLUT.
KRna D I C WU CL I DC Moo L S I = .z Fr OFR 7
NUCLIDE ACTIVITY COMCEMTRATION M alil Zéh EMERGY CIMFA=I 0w
GECAY CRE
MEASURED ERFEQOR CORRECTER - ERREGR ENE=LY LIFe

v ~Z241 LLDU1.F2E-00 LLD1 . F8E-04 e
AM-243  LLD1.04E-38 i 01 0AE-GE T
I-127 L0011, 87E-05 L1 .8°E=-0% I
SE-12% LLO-11.7ZE-0% I D01 . 72E-C5 i7é.
SC-78 LLO1.GFE-56 LLDI1,.7%9E-30a FC TN
SN-113 LilDE4.F0E-05 I 09 .79E-0¢ IF1.:27
TOTAL 0.00E~-21 +-0.00E-01 6 O0E-01 +-0.00u-01

ERROF QUOTATION AT 1,98 SIG
IDEMCHE LEVEL &T 73

™M pli. DETECTED FEARES WERE USEL I THE SMALYSIS
bl
~

ol

102



KRR X K K A & %ggei

*
> 2
%
=
-
&
¥

P ¥
o

A MM A S FECT R UM
i
P S G S G N R - S - G- - . G A
SMEBERRSA SFECTRAM=-F UZ,02a  30FVSRE
- JdAN-F21 7125054
A NAa L Y 2 I 2 F o K

)

: I SRR FE
é < GEOMETF

CHAMMSL T

MCH UMYT
HETECTOR
SFECTRING SIZE.
CRIER OF SMQOTHING FUMCTION:
HUMEBER QF EBACKCROUMIE CHAMMEL S 4
FEAK CONFIUENCE FACTOR: 900X
IDEMTIFICATION ZMZRGY WINMDOW!:
ERROR QUOTATION® 1.56 ZIGMA

MUMBER .
HUMEER ¢
AL DL

[ 4
'

(it

+- 1.30
{CERTAINT

LOENVIRQMMEMTAL EANCEGROUMOD SUBTRACTEL
_LLD CALCULATION FERFORMED
MEASURTD FaY DIFFERENCES

HULTIFLET ANALYSIS FEFFORMELD

LISTETD

o ME

~N
~AEFECTRAL 1
ANALYZED B
s
TAHFLE DESCRIFTION: P”~?-
QMETRY DESCRIFTION: I-
=SAHFLE GIZE: 1;OJOOE+UQ Ef %
STANDART E: 1.0000E400 EA

SIZE -
Sl LYEIE LIEBRARY FILED &ML1I2®

Th REAL DIRECT v FROM MULT.

L Y

=2
S
Iy

2
L)
-
a

SCULTURE &

~=CCOLLECT STAFRTED ON 10-J0N-92 T 13:133:2%
TTCOLLECT LIUE TIME: 3000, SECANOS

o REAL TIME: 3003, SEZOQMLES

- GEmi TIME: S.L0 %

G000 HOURS

UECAYED

CAlLIBRRATION FERFORMED Z21-_1HN=-7F0

NERG
FICLENC( CALIERATION FERFORMELD i&- -

Zh
£ F

JP-025 .

JREVO

HUMEER !

MUMEBER ¢

Enlih

E

E

O

sINE

Rl

IVERS IO

i

-
-

o e .

< oy .

~ ES >
- ~

-

o

-

Fiiial

VL

FACTOR S

1

NOOo R RS
AP R T

~~ 103




P CENTROID

I -SD-WM-DP-025
, endum 15 Rev 0
FEAK BN LY

(1)}
—
33

EMERGY FUWHM SACKGND .
CHAMNEL iy ey COUMHTS

C:“;QT'; 1.17 11

STOL . A7 1. 17 11

£ - MULTIFLET ANALYSI

DACH mOUND
EACKGROUNT
EACKGROUNT
BACKGROUME
FACKGROUNT

FOF QUOTATION AT 1.%6 SIG &

A COHFIDENCE LEVEL AT $5.0L%

L]
n
=
<
m
)]
5)
m
Lo
[
o
m
-4

SUBTRACTION FPERFORMED USIMNCG FILE EnOC0Z4
RESCRIFTIGH: ERG
COLLECT STARTED O
LIVE TINME: 3304,
wAaS INSIGHIFICAHNT

A-dUN=F0 AT 13100000

SECOHDS

s

0 LACK OF CHI-SQ IMPROVEMEMT

104



[P
[

w1

10-dfN-92

SAMFLE
iimTa CO
LESATED

AUCLIDE

TGTAL

ERFRQOR CUOTATIONM
CAONFIDENMCE

Li.h

CEMTROLD

ANNEL

)
-
~4
e

S|

LLD-
Lih-
LLI
Ll

L8l

1. 83E-06

LLD-

e
[

10=-4nN=-92 AT
. O':‘O

o S
Ly PO B B )

L I oNUCLIDE

ACTIVITY CONCENT

MEASURED I ROR

12.01E-06

L 11FE=06

2,3%E-05

2.04E-0S
s

&, 22E-06

-t e - ——— - — — - - —

WHC-SD- [
Addend:

LA e e
16:28:2%

O HGUES

FaTION IN
LFTAN
Cart CTED

uCi En
ERROR

LLDei2

(S0 ]
R ey
=

'

LLO-L 15202
LLDWZ (3FE~CU
LLG-Z E-0G
LLW-L . 22E-00
LLla 2Z2E-G8

AT 1.5¢ SIGMA
LEVEL @7 95.0%
ANS MOT USED IN &HALYSIS
NERGY  HET AREA ERRUR GAMRARSSEC
KEWV COUNTS g
S4.74 23z 3.3 ¢
Gl % 426 1h.4 1

o ra=

105




. WHC-5D-WM-DP-025

A S I ; kK K 7 oX K OA K

; . AR R KX * * pddehddim 157 Revb

# GAMMA SFECTRUSB & MaL Y31 ¢ :
¥ :
I S T S I R R S S S A % P .

A FERRA SFECTRAM-T UI.05 SUFTHARE

O=JdAN=-FZ1S1Z23053

 NAa L Vv 8 I 8 FarRAMETETRE

HCA UMTT MHUNMEBER: 2 S AUl UMIT HMUMEZRT 4.3

METECTQR NUHMEER: & < IOMETRY RNUMEBER? 1
SFECTRUM SIZE: 40986 CHAMHELS

ORDEr OF SMQOTHING FUNCTION: S

HUNEBER QF BACKGROQUMD CHAMHFELIY 4 O zhHTH SIikg GF FUal
fFEAR CONFIDEMCE F&CTORT F3.0%

IQEHTIFICATION EHERGYT WiMDOW: +- 1.30 HEV

FRROR QUCTATIQK: 1.9 SIGMA UNCERTAHIRTY

ENVIROMMENTAL BACKGROUWHL SUEBTRACTED
o1 I TALIZULATICM FERFORMED

MEASURID EMERGY RIFFEREMCES LIS I
i LTIFLET &aNALYEIS FERFORMELD

ECTRAL DATA READ DIRE
v HLYVZELD EBY S 823

CTLY FF M RMULTICHAMMEL &HSLYYER ANLS
-~

TAMFLE DESCRIFTIOND RSSO-CLED
JOMETRY TESZCRIPTION: I-125.C8 JRE TUEE
GAaMFLE SIZE: 1. 0000E+00 Ef SOCOMUVERSIOM FACTORD 1.00008+00
STaNbART 2IZE! 1.0000E+CGO ER
foALYSIE LIBRARY FILED ANLLIZS

(]
il
[ony
oo
|
1
T
2]
J

AT 73

-
(€]
(5]
e
N
—d
(7]

CGLLECTY STARTEL

COLLECY LIWVe 1TIMM: 3
REAL TIMES 2033,
GEaL TIMES Q.00 %

mom

v

ECAYTED TR 0. IAYSs 00000 HGURS EBEFORE TilE &Ta&RT Col LEETT

ENERGY CALIEBERATIGHM FERFORMED 21-JUH-73d
EFFICIEMCY CALIERATION FERFORMED 1S&S-JUM-F0

106



W - -WM- - 5
£ lendum 15 Rev
FE & K a N LY 2 I3

¥ CEMTROID EMERGY ' WHM RACiKaMD MET SiRES EERUF AR )
CHyMNEL AR KEY COUMTE CulinTe .
C i48.79C ZF . &0 1.38 1255, 12582, I
ZC 14%9.14 33489 1.3¢ = 3CH I EEREE .2 CE-i4ds
3 178.21 35,30 1,27 ZZE. 1704, .30 10 wao 24l
CE-Laa

FERAQR QUGTATIOM AT 1.%86 SIGHMA
FEAM CONFILDENCE LEVEL AT 53.0%

C - MULTIFLET ANALYEIE CONVERGEN NORMAL Y

EACKGROUND SUE" ACTION FERFORMELD USI? ILE BRICGZS

EACKGROUMD DES( IFTION? EKG

BACKGROUND COLLECT STARTED R A-JUN=%0 AT 1.:000000
~BACKGROUME LIYE VIMES JQua ., SECOHIE

FACKGROUME WS IHNSIGNIFICANT

e

[

P

T 107




.SD-WM-DP-025
ndum 15 Rev 0

s
e
(21 . 4
™ = .
sa [} [
[ [}
P = .
T L R
il L
-J (B = owl W
| Do e
(] wo o P
(] (11} W
[} P
L J
fouy w
- ld
w ] R
< NS ] i ST
- [ | i ! (1]
4] a vl [ ]
e L) I (W]
i:) ul w < | «T pou’}
C ~I [19] - [
b ] 4 [&] [ ] .
i [ - | (o]
83 I - -4 1+ «L O i -3
iz | [} (S ul e
ot p 2 = DS TRROE  T BRY o B B oo d i~
tL il Faw I o SRR 5 TN o T 00 TN N 00 o - ({5} i
1ot ) P o | J S T T I T | hox I 0 < (]
Hv] P Wi oad Wowg i td o b ¢ b w3

L] e PG Wl [l s I I ta = "

0 [T [T~ L5 T v B U ENUR B o1 o Eha ~

es I = T “ e+ v s [ i + L

tn ™ o 0o [ T (OB ¥ BEE RO B O g ~ i

1 « [ (] A R [ (=]

L. [ o' Mo pawt f~ [ 1 <

-~ Pent 4 - O - o] .

~Q [ — . e e Koo | .4 o 8 (o]

T W - [fp) [y B4 -~ i
= = < | < L G ~ i
Lol w) = ! V4 t [ | . Y o T ;2 <L

M J o] 11} [ = =+ - PR ]

[0 I — = [V -~ i L o~ T e e T .

[{N o a2 < I < (G | [l O] L] L OO -l

| o | (] LJ @ i - “o -+ 0 rr w w

= o~ o4 14 Wi 4 ~ fu) 2 o

s n [ e i [ - - - 3 - d e 4

- - - “+ T SR & B P o L S

[ i — ] [ IR B s ~ s} g

< & > = 0 B AN i T BT (B B T [G] . -] e

— b’ — HM SO DGO O ] [ I TS B N 11 -

b4 - [V [N T N R T A T =l - > . ]

b1 2 [at] () = W oW d AR« S| < d = bl )
oo s m [ RSN N RN B T B e S R 4 fia] N
pd 1 < [ 27 B T SO ENRY B 4] w ow ] pra (O] a2 o “
o W} w . . N poal (Y =] o i w ! &
i W = X O < (S . [ o P ]
[ S e S £ ool S0 b 3 tu 1]

v T = = = » 3D w T ow [

g O J | J R (| L TUN G o b=

€ - N | d.J 4 E TR el 0y Lo ]

-4 3 ¥} L foi} [}
ERTIN oo e} w AT e G | 42
ld il o] — 19 o] [ 48] o :C [ o ld N
| - — L A S RS I TR : = Jw ] i (€]
(L «T <X .J €1 ¢4 CL o e e i 4 I 1Y = - = T

[ S [&] | T T R B — I M - (€ W :
~ <L i o i B O (1 i [} g <L O HEA i T
€ z Lt S R S Ty B ¢ ] - w T b o [ -

~7 108

(R

~
e

£+

&t

2544,


















-SD-WM-DP-025
endum 15 Rev 0

W
A










WH )-  -DP-025
. o Ad jlum 15 Rev O FAGE: 1

USER: 1 ID:H-Z TRITIUM PRESET TIME: 10.00 SAT 04 JAN 1992 10:14
SAMFLE REPEAT: 1 CYCLE REPEAT: 1 Sr&:nN REZ3Z2:N

Hi#: | ARC:Y QOCF:N RCM:Y 2 PHASE MOl TOR:N

REM=TIME: 0.10 INT:999.95

CHi ILo1-LL: O UL: 400 ZSIGMA: Q.10 BK3 SUB: 0.00 BG 2816: 0.00 LSk: C

SINGLE LABEL DFM SET UP ON 20 DEC 1991 1%:2T

UNt AN ID:H-3 TRITIUM NOWN REFLICATES: 1

UNhiwuwN NORM FAI IR IS01:Q 1.0000u

UNI'NOWN UNITS 1S01:DFM

UNKNOWN HALF LIFE CORRECTION:N

INDIVIDUAL UNKNOWN NORM FACTORS:N BACKOROUND QUENCH CURVES:Y

STANDARD ID:FACKARD &008501 #54 QUENCH LIMITS LOW: 0. 0L HIGH: 2820

HALF LIFE(DAYS) IS01:N

STANDARD DFM 1801:0., 00000000

SAM FOS CH CFM 2SIGY  TIME EL TIME AVG H# RKCMY ['RFe
Bl ex- 1 1 19.90 14.18 10.00 10.59 95.0 0.75

BACKGROUND DUENCH CURVES: CONSTANT

CHANNEL 1
_—. DUENCH. CURVE COBERICIENTS-ammime ™ % = % o o o e S P
[EH 1950000 B: o, 0uO00LCO C:0, 0000000 D: 0. 00O0GOOOOOO0
-~
BACKGROUND QUEN CURVE CORRELATION TABLE
. MEASURED CALCULA ) PERCENT
BKG Hi CPM. CFM. DIFF. FLAG
1 ?5.0 19.90 19.90 0.00
i %
BACKGROUND QUENCH LIMITS LOW:O.C HIGH: 1000,
TOTAL QUENCH LIMITS LOW: 0. C HIGH: 25Z2.0
SAM POS CH CPM 2SIGZ  TIME EL TIME AVG H# RCMY ERR
1 %%~ 3I . S584.S0 2.62 10.00 21.44 95.0 0.08
1S01 %EFF CH1:44,15 1S01 DPM :1278.782
2 #%=- 4 ) 21.40 13.67 10.00 22.18 94.0 0.548
ISO1 %ZEFF CH1:44.39 I1S01 DFM  :2.379094
I -5 1 S204.70 0.B8 10.00 42,92 9z.0 0,01
I1S01 YEFF CH1:44,43 IS01 DPM  :114617.62
4 #u- & 1 S227.40 0.BB 10.00 SI.67 9.0 0.02
I1S01 %EFF CH1:44.643 ISO1 DPM  :116S9.52
F E: 2
SAM POS CH CPM 281G% TIME L TIME AVG H# RCMY% ElR
S #%- 7 1 &OP.30 2.S6 10.00 64,42 95.0 0.08
IS0O1 %EFF CH1:44,15 IS01 DPFM  :1335.405
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