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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample
R348.

Radionuclide DL uCi/L
C-14 1.1x10°
Pu-239 7.6x1073
Am-241 2.0x]1 2
Tc-99 3.0x10°°
1-129 8.2x10°2
Sr-90 4.4x10°3
Se-79 5.6x107°
H-3 1.1x1072

Total U 1.1x10°* g/L
+0
Co-60 5.0x10
Cs-134 6.0x10°°
Cs-137 9.0x10"
Ce-144 4.5x10"
Eu-154 1.8x10""
Eu-155 .1x10""!
Nb-94 5.0x10"°
Ra-226* 1.8x10"!
Ru-106 1.1x10%2
Sn-113 6.0x10"°

*Based on the mma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned sample. The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting ime) as used fi the sample. Note t it the
limits wil change in the samj 2 depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.
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Procedure LA-365-132 was used for the analysis of Se-79, a radio
nuclide. Procedure LA-365-131 is the atomic absorption @ thod for total
selenium, which was not requested for this sample. No spike was run for
Tc-99. The percent recovery for uranijum was outside the ontrol limits. No
rerun was performed on this sample for no apparent reason.

Data Packaging did not receive a printout for Seleni 1 79 Analysis
Sample No. 348-5789. We contacted Stan Catlow, the chemist, and were
informed that the missing information is not retrievable.

Method LA-220-102 was apprnved according to the SOW but method
LA-220-101 was used for the anz /sis of samples for Sr 90. Method LA-220-101
is specific to T1iquid samples and was applicable to the sa iles within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

o
/4/\/ //';/L
. H. Tillman, Manager

Inorganic Chemistry PAL
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Westin_. ouse Internal
Hamord Company Mem_ci
From: Office of Sample Manag: 2nt . 16500-90-C

Phone: 3-3869 MO0-346/200W T16-08

Date: November 26, 1990

Subject:  RCCOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship R1-62
cc: 3. . origesJEMFT 1614

J. A. Eacker R1-b1

D. L. Halgren P f1-51

J. H. Kessner)d 16-08

£E. J. Xosiancic $0-61

C. R. Stroup T16-07

N Rl File/Lo

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements,"™  “ed September 10, 1990.

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Lvaporator operations. Specific comments and suqqestions for cach have been

-prepared along with information on suggested minimum quantitation Timits

(MQus) for the needed analyses and recommended reporting formats. With the
exception of Nb%, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laberatory (ec.q., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing “standard” regulatory type analysis. Analysis MQLs are
based on proven laboratory cxperience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Sec ion 2.0, "Data Validation for RCRA Analyses." This
information; is summar\zed in the following attached tables:

-

Table 1 MQLs for Inorganic Analysis

Table 2 MQLs for Radionuclide Analysis

Table 3 MaLs for Organic Analysis (these are CLP requirements
but will (orm Lhe basis for all organic analysis)

Table 4 Sample Turnaround Times

Table 5 Result Reporting/Validation

Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs )
If specific needs different from this standard are required for a given

program, these nceds must be defined in the program’s Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assur

5.6
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16500-90-090

If you need any 2dditional information or have any questions, please call me

on 1-3869."'

Hosked 7 PP

R. L. Weiss, Principal Scientist
Office of Sample Manage nt

d
Attach 'nts - 7
CONCURRENCE:

(:EJJHA . -

e

—

C. R. Stroup, Manager

Ana\ytict;’bgboratogies
J

riygs, Manager

Date IJ%Z%J]?Q

lirg S vate _Z//ﬁ//;@

Zé Analytical Laboratoyy Complex
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TABLE 2

RECOMMENDED  IALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSCS

1 te Solid/Slurry Hi  _Salt Low Salt

Lwquid Liguid
Alpha Tc 11 100 1 0.01
geta Total 350 1.5 0.035

Radionuclides Analyzed by Gamma Cnergy Analysis

Co®® 4 4 0.04
cs¥? 5 5 0.0%
RuRh'% 50 50 0.5

RadionucTides Analyzed by Separation with Beta Counting

H 75 1.5 1.5
' 50 0.5 0.25
Nbo‘ w b 4 -
se™ 50 0.5 0.25
3 o . 150 1.% 0.015
) i 250 2.5 0.02%
1'?° 900 Y 0.09

Radionuclides Analyzed by Sep ‘ation with Alpha Counting/Alpha Energy Analysis

py’38 200" 2" 0.02"
pyIv/aee 50 0.5 0.005
A’ 100 0.01
Cm?** 100 1 0.0l

Values for solids are as pCi/g
Values for linuids are as pCi/ml
* No current .mla'lysxs capacity_for Nb%

'Potential interferrence on Pu®® analysis from contamination in Pu®® spike
added to the analysis
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TABLE 3 (cont)
(continued) a ar micsw
Low Hed. Qn
\ Uater Soll soll Column
~ ‘wnla . — -  °° Number _upsl . ps¥E e /Xe fiye )
69, D! 1zofuran 132-64-9 10 ph! 10000 (20)
70, 2,4.-Dilnlcvecoluene L2L-14-2 10 330 10000 (20)
7L. tedhylphchalace ) Bl=06-2 10 JJ0 10000 (20)
72. -Chlorephenyl-phenyl
echer 7005-72-1) 10 Jlo 10000 (20)
7). Fluorene 86-731-7 10 330 10000 (20)
74, &H-NLtroanlline " 100-01-6° 50 1700 50000 (100)
79. 4,6-Dinlero-2-methylphenol 534-52-1 50 1700 50000 (100)
76, Nenitrosodiphen) wuaine 8600 10 3o 10000 (20)
77. bL-Dromaphenyl-phenylecher 10L-5%-) 10 Jio 10000 (?20)
78. Hexa lorobanzene lil8-7264-1 10 Jio 10000 (20)
79. Pencachloraphenol B7+86-5 S0 1700 50000 (100)
80, Phenanchrene 85-01-0 10 330 10000 (20)
GL. Anthracene 120-12-7 10 330 10000 (20)
87, Carbazole Bh=746-U 10 Jlo 10000 (?0)
83. DL-n-bucylphthalaca 847442 10 Jlo 10000 (20)
84, Fluoranthene 206+44-0 10 330 10000 (20)
43, Pyrene 129-00-0 10 330 10000 (20)
i, Bucylbenzylphthalaca 85-68-7 10 330 10000 (20)
87, ),)’-Dichlorobenzldine 9961 10 330 10000 (20)
8. benzo(a)anchracane 56-55-1 10 310 10000 (20)
89. Chrysene 218-01-9 10 330 10000 (20)
90. bis(2-Echylhexyl)phch. ace 117-81-7 10 10 10000 (20)
91, OL-n-octylphchalace 117840 10 330 10000 (20)
92. fenzo(b) fluorantchena 205-99-2 10 330 10000 (20)
7). flenzo(k)fluoranthens 207-08-9 10 0 10000 (20)
96, Denzo(a)pyrene 50-32-8 10 330 10000 (20)
9%. Indeno(l,?,l-cd)pyrene 193-39-5 10 330 10000 (20)
96. DLlbenz(a,h)anchracene 5)-70-) 10 330 10000 (20)
97. Benzo(g.h,L)perylens 191-24-2 10 . 330 10000 (20)

* Quanttation limits 1 iced for soll/sedimenc are based on wac welght. The
quanclicaclon limics caltulaced by che laboracory for soll/sedlmenc.
calculacad on dry welght asls as requirad Ly cthe conct :C, wlLll be higher,
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TABLE 4

SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and qu: ity assurance documentation, excluding validation,
shal be 1i ited o the fol iwing schedule:

Transuranic and hot ce | analyses - 100 ¢ s annual average, but not to
exceed 140 days

ow-level and mixed aste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste amalyses - 50 days

Validated data packages wil be issued withi

21 days of receipt of the
results by the Office of Si 1le Management.

Y









10. LABORAT Y CONTROL SAMPLE

A1l Labora' ry Contrc Samp

sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequi cy of analysis and a
1 it meet the requirements :

12. OTHER QUALITY CONTROL CHLCKS

1C-SD-WH ?-025

16500-90-!
jdendum 1/ Rev 0 Attachmen!
Page 2 o

LE 6 (cont)

ecoveries must be within 80-120% for all

nterference Check Sample sc¢ ution ‘sults
ified in the procedure used.

As specified in project specific documentation.
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P. G. Haigh 28600-91-121
Page 2 .

September 10, 1991

e Tank Farms procadure for sampling and shipping, "Sample Non-Aging Waste
Storage inky," (T0-080-030) and the Safety Analysis Report for Packaging,
*N-55 Overpack,® (WHC-: - E-! -015) were scrutinized for possible procedure
violations. Though none were found, this matter needs to be addressed to
prevent another occurrence. ’

If you have any questions or need additional information, please contact me
on 3-4369.

Dellsucell. o Eisenicens 77772
Deborah Y. Bisenius, Technici Representative
Office of Sample Management

tin
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22] From: Vida V Johansen at ~WHC32 '4/91 8:13AM (1088 bytes: 15 1n)
: Paul G Haigh at ~WHC216, Deborah Y Bisenius at ~WHC169
ceipt Requested
Subject: 106-AW Tank samples

----------------------------- age Contents --ce-cececccccmcnecaccacacacancn-
Two of the 106-/ samp e received on 8/01/91 and 8/02/91
were found to have 1i in their shipping container (Pig).

The second sample had moisture inside the plastic bag.
There was sand(?) xed in with the liquid and when smeared
by the HPT th2 mixture was f nd to be over 10,000 DPM. The
1ids were on tigl and 1e bottles were intact.
The sample numbers are: 6AW791-7A--R9765
6AW791-7B--R9766
6AW79]1-8A--R9767
We have discontinued remov 1g these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.
Thank u
V' adJ ansen
S ple Custodian-222s lab.



™ o™
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SAM"LL.J A DC S ODY DATA
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 TANK FARM PLA IT OPERATING PROCEDURE
Cl N OF CUSTC )Y
Company Contact Paul Haigh Telephone 373-4655
Bill of Lading No. N/A Offsite Property No. N/A
Method of Shipment B-Plant Sample -uck
Shipped to- 222-S Lab
SAMPLING INFORMATION
Sample Collected by 40'(¢U'1€ CFOSS Date 3-2/- ?/ Time Oé)/ O
Sawle’tocat'oﬁsnffi” 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
' Length = 44 + .5 ft
Remarks =~
- | VAV
_ Lggeese | 5-25 etk | WA
o SAHl E IDENTIFICATION
: Sample Number Sample Schedule Number
Sample No. 6AW791-28B FO- Pt. No. 54, Set No. 2
(St iping No. R9592) FSS: -630-00001 (Draft)
AN
—_— | OF POSSESSION
Relinquishe l:/ Received by: Date/Time:
AN £ U S peste g 273/ [ Os70
N Reli he H Receiveq by: .‘ — Date/Time:
V‘E—W ﬂ%ﬂ«;w&ﬂéaﬁ P 27T /06 35
¢ ” Lt 7
Reli ished by: _/ Received ‘ . Date/] ime:
By (Ao, !4775472? 4 r!a 2 /24 90732
Relinquidthed by: Received by: Oate/Time:
[ Document WMo, Rev/Mod Page
.+ TO-080-030 C-2 15
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SAMPLE LATA S''N MARY



el
[N

f\]

roject:
Tank:

Su

242—-A EVAPO
06AW

Customer ID: 791 Composite

Undigested Sample Analysis Rest s

Am 241
C 14
GEA

Cs 137
Cs 134
Eu 154
Eu 55
Co 60
Sn 113

RuRh 106

Nb 94
CePr 144
Ra 226

129

Pu 239/240

Se 79
Sr 90
Tc 99
H3
U
U 234
U 235
U 238

HC~SD-WM-DP-025
Addendum 17 Rey 0

RY DATA _EPOR

FEED CHARACTERIZAT JON

Sample
R348

2.27E-2
7.40E-2

5.07E+4
4.01E+2
1.93E+1
<6.84E+1
<4.71E+0
<4.98E+1
<4 97E+2
<7.93E+0
<2.72E+2
<7.75E+1
<4.75E-2
9.98E-2
3.30E-2
2.94E+1
1.88E+1
1.19E+1
9.4(_-3
1.4¢ -6
4.26E-4
8.97 -3

uCi/L
uCi/L

uCi,
uCi,
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L
g/L
g/L
g/L

Sample Duplicate

R348

2.02E-2
7.54E-2

5.06E+4
3.93E+2
<1.28E+1
<6.87E+1
<8.03E+0
<5.05E+1
<4.81E+2
7.38E+0
<2.71E+2
<7.76E+1
<3.73E-2
9.79E-2
4.6¢ -2
2.95E+1
1.48E+1
1.21E+1
9.54E-3
NA

NA

A

uCi/L
i/l

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uC L
uCi/L
uCi/L
g/L

34



HC-SD-WM-DP-025
d endum 17 Rev O

"UNDIGESTED SAI PLE "NALYSIS RESULTS
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.L.l‘

OWERFAIL RECOVERY MON 28 OCT 1991T&4:27

Zo o= 5 1 191.20 - 4.37 10.00 46.30. 147.0
I1S01 “EFF CH1:89.98 B IS0l DFM

4 *#—- & | 194,10 S 4.34 10.00 I7.22 14&.Q
AEFF CH1:90.06 1801 DFM

1 304Z.90  1.15 10,00 67~94?148.0
ISO1 Y%EFF CH1:89.89 1801 DFM

& *¥2= 3 P 4405.40 0.95  10.00 73.&3 139.0
ISC1 ZEEF CH1:90.70 ) 1801 DFM

i

)

FaG

0,17
2164.3773

O. 14 %=
11467.4749

(SRR R =

a TTTUTTD

$2238.188

0,01 %x
14802, 441

BEST‘AVAILABLE COPY

R

/".//
ST 40
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Seriai no.: Cuswomer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
L. TEMPLE 09-23-91
Starting Time: : Temperature:
13:30 N/A
Ending Time: Chemist:
14:08 ' S. CATLOW
Description Lab ID Description Lab ID
1]{INITIAL LMCS CHECK STD R346-5530 11
2| REAGENT BLANK R347-5630 12
3{SAMPLE 791 COMP R348-5730 13
4!SAM DUP 791 COMP R348-5830 14
5|SPIKE OF 791 COMP R348-5930 15
6 |FINAL LMCS CHECK STD R361-5530 16
7 17
8 18
9 19
10 20
Standard Primary Book No. Second Book No. | rhird Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |32B49/0.5 mL N/A
SPIKE 32B49/0.5 mL N/A

A-6000~-881 (03/92)

I 5

~













23-SEP-9115:14:05

K CENTROID
CHANNEL

1C 1127.73
2C 1139.81
3 1210.54
4 1324.34
48
5C 1592.47
6C 1604.69
7 2346.52
8 2664.84
9 2730.29
10 2800.76

‘Fl 2921.32

e m

PEAK

ENERGY FWHM

KEV
563.

569

604.
661.
661.
795.
801.
1172.
1331.
1364.
1399.
1460.

33

.37

KEV

1

.24
.24

.34
.45

.46
.46
.81
.83
.63
.65
.87

ERROR QUOTATION AT 1.96 SIGMA

PEAK Ci

FIDENCE LEVEL AT 85.0%

-~ WHC-SD-WM-DP-025
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ANA

BACKGND
COUNTS

264.

LYSTIS

NET EA
cor s

35.

. 40.
387.
7374,
Y.

96.

28.
221.

é.L MULTIPLET ANALYSIS CONVERGED NORMALLY

B~ ENVIRONMENTAL BACKGROUND PEAK

-

tACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O11
BACKGROUND DESCRIPTION: BK0O11

BAEKGROUND COLLECT STARTED ON 10-JAN-85 AT 12
BACKGROUND LIVE TIME:

LN

~

6000. SECONDS

436.
840.

5280.
3725.

F R
%

12.6
).5
2.9

3.4
46.4

W Unes o w
DO —=WW~ad;M

NUCLIDES

CS-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

CS-134
CS-134
C0-60
C0-60
5- 34
-132
K-40

gt 5/%(7=
=586
















23-SEP-¢ 16:13:20

PE ANA
CENTROID  ENERGY FWHM  BACKGND
c N . KEV KEV COUNTS
1 29: .70 1460.38 1.83 11.
18 1461.77

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDEN( LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

WHC-SD-WM-UP-Uco
Addendum 17 Rev O

YSIS
T AREA ERROR NUCLIDES
COUNTS %
173.  16.2 K- )
182. 11.2

BACKGRO ) SUBTRACTION PERFORMED USING ILE BKOO11l

BACKGRO ) DESCRIPTION: BKOOI1
BACKGROUND COLLECT STARTED ON 10-JA -85 /
QAFKGROUND LIVE TIME: 6000. SECONDS

12:00:00

=TT 50

e -

Jym“faﬂgyéz’
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XE-131M LLD<3.27E-02 LLD<3.27E-02 .98
XE-133 LLD<2.27E-03 LLD<2.27E-03 81.00
XE-133M LLD<6.51E-03 LLD<6.51E-0 233.21
XE-135 LLD<8.73E-04 LLD<8.73E-04 249.79

138 LLD<6.59E-03 LLD<6.59E-03 258.41
. 388 LLD<8.50E-04 L1D<8.50E-04 1836.06
Y-91 LLD<5.56E-01 D<5.56E-01 1204.90
Y-91M  LLD<1.58E-03 D<1.58E-03 555.60
IN-65  LLD<4.12E-03 LLD<4.12E-03 1115.55
ZR-95  LLD<2.22E-03 LLD<2.22E-03 756.73
ZR-97  LLD<1.05E-03 LLD<1.05E-03 743.33

TOTAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

/L DETECTED PEAKS WERE USED IN THE ANALYSIS
PEAKS ELIM ATED BY BACKGROUI ~ SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

7921.70 1460.38 173.  16.2 1.71E+01

s
o

_gnuﬂkvgy?OA?z/


















































































WHC-SD-WM-NP-025

ADDEN ~ REV 0
G ENERAL v L FH A ENEFRG Y SoMoA L
Rewv., 1.10
AT REDUCTION REFORT
SAMFLE
' R346-5581
File Ut SL3930.5FC
Counted ons 10722791 ¢ 2. O
LIetecltors/Guometry number? st
Countt L. ¢ 21280. sec
FEMK ¢ ALYSIS
Feak Feak heisgit Feal cunter FW 14
1D Initial Final Initicl Finecl Initicl Fatel
1548.4 1553.1 351,349 34681.84¢9 24.000 14,210
z 195.2 199.0 303.093 303,093 20.000 dw.1aB
o 3 1182.v 1179.1 229 .708 229.706 20,000 19.07%2
£
) FEAK RESULTS
*Foak AEA feck Centroid Couri.
-ID Isotore Fract, Exr, Obs. nDifi. FWHM Rote ov/m
S | Fu23s 0.0380 T.756 U.780 -0.004 0.07 42,37
) FL238 G,.0722 S,49% S.487 0.010 0.07 S.¢%
Am241 S.,4980 5,489 -0.009%
-~3 Pu239 0,388 9,113 S.152 -5.009 0.06 30.71
Fu3240 SJ.144 5, 32 -0.008
Nt
LDETECTOR CHaL.IBRATION
- Emergue(t V) = y 098 + (0.0046)4%Cihan. 1
~m Enerds rende (HeVYl s 4,093 TO &6.400
’ Efficivicy 0.18u03 CFM/LFHM
o

TOTAL COUN  DATAL
Ttem Totel A
Raw srectrum 28004.90
Smouotihed 2E003.3 AR
Comr s5ite fit 27940, 4 s .
eciducle 82.9 §.,22

rnelgzoed

105,009

T
Tow
Tiitsal Firncl
12,000 TOATe

S

a0
7004

oA ~ ao
L8 ey

A aAaA
10,000

e itdiwvi by

37 m bl L/ e
237,82 J.,108E-C3
43,70 . 197E~-04
Oc101E-D4
37010 D 768E-04

O.7580E-04

Fecuvery



et
‘e

23

28]

8]

73]

|93

28]

N R R O F P UL S A I Y

1 LEGEND? FRAW = ..., MODELED FEAKS = r2r. .5 ENC 238N J
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0000000'000000000000003 I
0'0.00'00'0.""""'U'.""s
o 2
L
00000.'."0'001 L 4
L0 2N N I N N B I B A A A 00000000!00000000'000(00!00((000(0"0.1!

*

00000'00'.0000'0"'.'0.0".00?00"'!’&"."0"1

1













Rew Data Dume for

1
11
21
31
41
51
A1
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
FeleBl
~1
241
2%1
261

T

<81

291

301
311
371
331
531
351
361
371
381
591
401
411
421
431
441
151
461
471
181
451
511

G,
0.
0.
O'
O.
O'
T
O'
O'
00

13 g =

NWRR ORI, R OR OO0 OHOO DO

216,
-

117,

.
&
~

-

TSSO OHOODOOTCOOTO

»

0.
0,
O
G
G,
0'
0.
0.
O,
O
O'
0'
0.
G
1.
O,

} O

- - . ®

-

=t Py b Dl P C

-

-—

+

J
0o
o v e

18,
8.
8.

14,

238,
67.2 *

61,

.
0.
0.
0.

O,
O
0.
0.
1.
0,
0.

AEA Srectrum.

0.
0.
0.,
G.
0.
1.
0.
! 0.
0.
0.
0,
.
0.
.
1.
1.
Q.
1,
0.
1.
0,
0.
0.,
1.
0.

2'
S.
30
14,
57,
9'
16,
11,
21,
263,
780,
27,
0.
0,
0.
0.
0.
0'
0.
G
00
0.
00
0'

.

-

.

-

-

SF.SI404%.5FC
0' ) 0. ) 0'
G 0, 0.
00 00 0.
2. 1. 0.
. 0. (O
1' O' 00
O' 00 0.
0. O G
0. 0. 0.
OD 0r O'
0. 0. 1,
G O, 0.
. O, 1.
1. 0. S
1‘ 0' 1'
1. O, O
G, 1. 0.
1. 0. 0.
O' OD ’:"
0. 2. ’
1. 0. .
1' 20 14
1. 3. .
3
O
3
1
2
3
g
1

o M)
RO N Lip D= O N
-

2 »
* 7 *
* él
* 6)
* 60
3 * 29'
301, 379,
772, 723,
19. 7
0' 0.
o. O
0. 0.
00 OU
O' 0'
0'
00 »
. 0.
0. G
00 1'
1' O‘
0. o.

. -

[, e7]
P BL QI G B s 2 N B NI B =}
* ¢ e -

-

=
(@]

30,
37%.,
a7 7.

0'
0.
0.
0.
1'
0.
G,

O.
o
C’u

WAL=-dU-Wi-UF-U¢o

ADDENDUM 17 REV 0O

0.
0.
G

AR N
IN S O NP
e o v e

-

U-
U~

136,

:‘J39 +

1.
.
Oi
Ve
0'
1.
O(
0'
0'
0.
O.
00

3

L]

+

» O QO

v

1,

Ul Ol
MU LI = DO P, O, P COR O OO0 0000

OO O OO OO OOO O -

| 5 I i I

L.
0.
0.
T
o
0.

(N ES TN 35 BN 0% B an Y S

-

D e

>

D)ol
O O OO NLULIMAOUWD ML O Ao

e

(o8]
-

OO OO

Y 1Y = T
- -

L
-

LoV B ct B o8]

)

Ll L L] )

R

.H_.ngézz?z-
~



Feak
In
1
2
&) 3
4
P
o
Feahk
M1 Isutore
! Fuzl3sé
~— Cm243
3 Ful238
™ Hm241
Ful3®
- Fu249
fop)

WHC-SD-WM-1  -025
ADDENDUM 17 REV O
ENERAL AL FHA ENERGTY s NA LoV 218
Rev, 1,10

IATA REDUCTION REFORT

SAMFLE
' R348-0781
File IL: 306043.5FC
Countead on: 10/26/91 € 130 &
fletector/Geome ry number. &, 1
Count Lime: 30000,

FEARK ANALYSIS

Feahk heisht Feat center FWHM Teuw
Initial Final Initicl Final Initicl Fioal Tinabicl Fingl
7.G 6.0 473,013 473.013 29,000 17.05% 12.000 5,133
260B.8 2673.2 361,440 361,440 20,000 11,600 13,000 I.50¢
438.,3 442,5 303.810 303.810 20,000 i3.124 10,0070 A.G80
19v3.4 2016.38 231.30% 231,309 20,000 11,3c3 19,000 4,134
FEARK RESULTS
AEA Feak entruvid Count AuviLivibwe
Fraci, Extivs Quw. LDivo, FWHHM Fate o/m a7 m uwCisve
0.,00135 274 0,08 0.186 0.84 (. L79E-CS
0.3240 T.+7358 T.76B -0,012 0.09 S5.306 201,12 0(131E-93
3.786 5.788 Q.018 O.170E-0C3
0.0936 TS.499 S.497 0.002 0.0& F.,8% 70.78 L. 515E-04

3.480 5.4%97 -0.017 O

5 V2944E-04
60,3809 S5.143 S, 36 -0,013 0.05 40,24 207,45 0.93AE-04
5,144 5, 58 -0.012 U.P34E-04

LE ECTOR CALIERATION
Ermer s{(MEV) = 4,069 + (0,0047)%Chiannel
Ernergs rangse (MeV)d 4,069 TU &.47C
Efficiency ~ 00,1940 CFHU/0LFN

TOTAL COUNT LATA:

Item Total = Recoverw
Rew srectrum S3803.9 100,050
Smuotiired 53803.¢C 100,000
Comrposite fit 528251 8,182
Rewiduasle @77.9 1.4916
Anelezed DY) oo e e e
62820
\

<L o g7/7>

.?‘\\\19:1\



1 LEGEND:

r) -

[ O U Y

92

[#2]

Wi Dw il nnwll ol OoOVvirTe s of w

RAW

v 4

o0 MODELED :A'\S" 1,2, o»o)‘ ETC

WHC-SD-WM-DP-025
") DUM 17 REV 0

o
~1
Y]
0
n

""00"0'0""'04'

-
L O A A A N A I I O R T T I N A S I R R O A A R Y S A B I e |

"DDO"..0.0""".0.00'0"0""4

-
* O

v e 2
* e

e
[ AN B AN BN B BN Y Jpca )

-
(AN S B A 2 2 e 2 D B I T DY I I N 2 2 2 B I K N N N N A I Y 2 I I N R 2K S N R PG Y
~
L I A A N A A A I N A A N AN A ST N A R A I R 2 Y R 2 2R A RN N A A N N N U e
el

L 2

1A

~ !//? 2~

-y oy




sw llata Dumr for AEA

1
11
21

=1

o1
71
81
%1
101
111
21
131
141
1951
161
171
181
191
251
811
221
31
241
6y
261
271
MR
L

41
321
331
341
Il
361
371
81
351
401
411
421
43

441
451
361
471
461
491
T11

. e ., e -

Vgt 2 Rt t) O pa OO
o e v v . e

o

15,
15,
18,
15.
26,
42,
59,
184,
55 *
1195,
75

b

1473,
BGC.
1.
0.
O'
0.
10
00
o,
3.
6'
00
0'

- . v o

I AR R

-

196,
640,
1042,
30.
120
26i
17'
45'
127,
246,
33,
51'

104,

nirael
-

932,
1499,
48,
1.
1.
00
00
1'
1'
.
O,
.

) r

»

Srec
0.
0,
[N
0.

~

-

0.

*

L

* ® ° o - . ®

MR AOSNUMOUI g DGR

S LEpy H )

0
~0
-

208,
679,
1003,
280
14,
130
27,
39,
1562,
238,
oG,
53,
72,
306,
1035,
1333,
19,
1.

1.

Q.

0.

0.

0'
0.
00
1.

3'
1.

0'

vum
0.
0,
00
T
00

L
- - - -

-

-

-
¢ e * e e ®

Gl WO (LYo
v o

-

~t b )

1071,
1198.
13,
1,

O L]

0 L]

1 *

G,

1 *

G,

1 L]

1,

4 L]

0 *

0 ’

Sk

* e L v

-

LI Y 2

IO 0N O ORIE)O OO

t
.

18.
8.
24,
26,
46,
79
285,
792,
743,
9.
135,
12,
22,
62,
180.
236,
335,
o9 .
128.
417,
1145,
1045,
S'
G.
O,
O'
1.
10
1'
O

O

+
’
3.
&
G.
1.

160

WHC-SD-WM-DP-025

.SFC ADDENDUM 17 VO
O, o. (U O
1. Qo O, 1
G 1, 1. Y
G, 1. (U 0
1. z. 1. 1
G, 1. 2. 1
0., 1. 1. 2
1. Z. 3 O
2 G G i
2 3 a, =
3 2 Z. =)
S, &, 3. i
4. & 7. 3
7. 4. G 5
18. 11, 7. 7
16, Z. 13, &
19, 18, 21, 17
21. 17. Y3 22
39, 32, 23, 43
449, 38. 40, 06
97. 106, 129. 142
3350 35 . 40év 459
906, 1635, 1034, 1149
540, 419, 276, 132
2, 26, g o
13, 16, A 24
15, 19. 14, 29
17, 30 31, 23
60 . 68, - 80
175, 172, 198. 238
203, 196, 143, 149
37 . 41, 37 o4
&9, &2, 80. 58
156, 147, 182, igs
436 519. D75 677
1157, 12606, 1341, 1353
808B. 288, 423 273
3 1. N 1
G 1. G 0]
1. 0. 0. O
0. (VN 1. )
[ G, 1. v
S 0. 1. v
2. 0. 0. G
G, 1, G, 0
1. O 0. S
3o Z. 9. 5
2. 2. 2. 2
1. O (O 0]
LU (U . U

-
Vo

« o s -
b O
T e e =

> - -

- -
O G L) EY D
.

.

- -
~E

<]

(@]

-

3

.
-~
-

-

1oty — = tJ

~l X 0.

-

N

-
ISR 2 B 3
>

[u—y
_— L -

3

-
-
S

-
— b
[ sl

3

-
)
-

— s

(S

FC

-
-

.

223

1:')?
—n

oA k

-»

-

-

s~
DT .
1a6%.
-
LY e

1427,

-~ * * o
~

-
-1
-

- - - - - -
45 T b T T SO S
- T

-

-

> O 1Yt O )

-
L
-






1 LEC

LD DL DD

IO

(W N

*

*

ra

ol

[ IR4

ND$

8|

;8]

D o Wl

RA

*

) MO ILEDN F'EAl\S 2=~ !245’ v oo § ETC
WHC-SD-WM-DP-025
ADDENDUM 17 REV O

—~
LR e

000000"'QO'.O00.0000"00'000'000

-
00'0.'000"000'00"'0"000"000

e 3

..0....0'[00'0.'0(0.0(0'00001..

~1
Gl
~J
m
Ql

'000."0'000"."0"0'!'0.000’.0'.'.0.0(00'(0'(&(-'\"1

000'000.000'00"000)’1

s —— "

sl

e _—\0

=



W -SD-WM-DP-025

Raw Data [umr for AE  Srectrumi SFI¢ 2269, SF ADDENDUM 17 REV 0
1 G, G 00 00 0. 0. G (3 [N T
11 1. 0. 20 0. 0, 1. 0. 4. 3 N
21 1. 1. 1. 0. 0. 1, [ 3. 1, T
31 0. 0. 30 0. 1, ¢ G, 0. O O
41 2. 1. 1, 0. 1, * 1. 1. e [
gl O, 1. Q. 0. 1. 2. O. 0. T i.
61 1. 20 G, 0. 1. 2 G. 1. 2. T
71 O O ! 1. G, 1, . (O 0. O 1.
81 0. 00 0. 30 10 0. » 00 = G
?1 0, 1. S O, O 0. 0. 2. 1. T
101 1, 0. G 2. 1. 0. 1. 2. 1. [N
111 2. 0. Q. 1. 4, . 3 1, 2 i.
1:1 Oo 30 “r 10 30 00 St 10 Oo :.
131 2. 4, 2. 3. 0. Z S [ & Zo
141 4. 3. S ?, Do 3. 4., 7 L2, 3
151 =3 4, 8. 5. O 4. A B. g & .
1461 9., 3. &, 8. 3. 7 S Z. 2. 3
171 2. 3. S S, 3. 2. 7 S £ S
181 3o So 60 30 10 B. X 4., o o
191 8. 9. Ean B. b 1¢. 10. 10. B, o
201 11, 9. 14, 18. 13. 2. 26 24. 31, AT
1 53, 77 98, 109« 108, 149, 141, 232, 20c. 319,
221 350, 357, 480, 526, 562, 629, 719, 749 TAT 755
231 802. 774, 800, 697, 4593, 586, S37. 433, 335, 275
241 231. 17 139, 749, 32, S 27 11, 135 10,
251 3, 9 7 2. 7 2 6 g. S, .
Tl -3 S S 4., 4, O e 4 8. i,
;:71 2. 7 10, 3. 8. S O 4., 4, 12,
2861 17. 2. 10, 170 250 :40 :90 350 390 30,
221 52, 48, 70. ?0. 163, 105, 1 9. 122, 147, 130,
301 147, 158, 1706, 167, 167. 155, 163 154, 146G, 150,
311 113, 112, 6% . 59, 54, 49, 28, 29, 16 12,
321 17. 7. 10. 3. 14, 11, S O 8. 10.
TX1 10, 11, 19, 26, 17, 32, Z8. 29. A2, 52,
341 71. 76 77 119, 1560, 192, 219, 238, 222, 563
351 420, 470 . 549, 573, 657, 784, 307, SECY-1N 9350 . 90,
vl 1951, 1672, 1114, 1024, 996, F0%. ?01. 813, 448, el
371 477, 387, 276, 214, 133, 106, 83, 435, 27 12,
a1 11, 7 S 1, 1. o, G. 1. . G
3%1 1, 0, C. VS 1. 1 0. 0. T O
401 0. 0. O, 1, Q. G, 0. Q. Q. G
411 Qe G, G. 1. 0, 1. 1. G. G (O
421 0. 0. 0, 0. O G. G, 0. < G
4351 0, 0. , 4, » . Gg. 1. (O T
441 G. G, G G. 3 0. [ Q. (N (U
451 G, O 0. 0. 0. 0. 0. O, Q. 1
451 0, 1. 00 Oo 0. 1. (VN O, 1., (N
47 1, Q. G, 2. G. 2. 4, 3. T [N
481 1. 1. [V (O Q. (V8 1, (V3 O T
491 G, 0. G, 0. O (O 0. O 0. 0.
ol1 O 0.

v

i//z//f”
TR




WHC-SD-WM-DP-025
)DENDUM 17 REV 0

G ENETR L AL FHA ENERGY A

Feak

I

==
4

{

Feak

?U Isotore

~A

PSS

~t

LN

I

G 1) e

Fulisd
Cm243
Fud
Am241
Fa23

Fiu240

Rev. 1.190
IaTA REDUCTION REFORT
SAMFLE

. R361-5581
File ID? 504047 .SFC

Counted on: 10/2 /791 @17
lletector/Geometry number: 8
Count time: 30000.

FEAK ANALYSIS

Fealk heidht Feak center F
mitiel Final Initiel Final Initial
1823.0 18Y46.,3 364,052 3864.062 20.000
223.5 224.8 303,370 305.370 20.000
1403.4 1412,1 233,129 283,125 20,000

FEAR KESULTS

AEA Feak Centroid C
Fract. Exe, Obs. mitf, FWHM Re
0.5424 $,736 $.7272 -0.,016 0.05

S.786 S.772 0,014
0.,0690 9,499 5.496 0.003 0.09

S5.480 95,496 -0.01¢8
0.3886 5,142 5,137 -0.014 0.0%5

S.144 5.157 -0.013

C

DETECTOR CALIEBRATION
Enerds(MEV) = 4,061 4+ (0.0047)%Cha
Ernerde rande (MeV).: 4.061 TO 64
Eftficiencs = 00,1519 CFM/LOFM

TOUTAL COUNT LIATAS

Item Total
Rew srectrum 30619.0
Smoothed 30461840
Comrosite fit 30619.2
Reeiduals -1.2

¢
!

/ .
s5ec

WHM
Final
?.953

10,825
10,381

ount
te co/m

£3.22

nnel
+467

w
—
m

Tauw

Inmiticl
10.000
10,000
10,000

< kKecovery

106.005
99.F97
100.001
-0.004

Final
4.38¢
‘:..'010.:

5.887

Activilye
uCi1/eas
0.,101E-03
0.135E~-03
0.174E-04
0, 133E-04
Q. 708E-04
0.706E-04

Arialezed B8 o e e e e

6

2820






P

Raw lDatas Dums for

1
11

e}

31

51

71

81

71
101
111
121
131
141
151
1461
171
181
191
201
211
il
241

241
|

81

0.
0.
0.
00
1.
0.
1,
1.
0.
1.
0'
00
3
00
0.

”

— ¢

— v

1.
8.
10.
29,
209,
/9%,
710
0.
30

0.
0.

~

Py

Q.
00
0.
O'
O'
00
0.
1.
00
1.
0.
20

-

- ¢

00
6'
10
?.

20
42'
301,
803,
390
1.

AEA Srectrum:

00
00
0'
0'
0.
0.
0.
1 0
0.
5.
0.
0.
00
10
0.
0.

-

“ ¢

1.
3.
&
13,
39.
356,
824,
34.

0'
00
0.
0.
0.
0.
0'
0.

1,
1.
.
O'
10

-

-t

0.
0.
1.
3'
3.
90
47.
343,
/91,
12,
40
50
S'
13.
57,
143,
13,
10.
18.
91,

526,

1011,

14,
0.
00
0.
0.
0.
10
0.
0'
1.
0.
00

0.
00
1'
1.
0'
00
0.
1.
00
0.
10
0.

2.
1.
0.
0.
10
40
8.
14,
750
444,
671,
K
40
3.
-
7.
&7,
131,
2'
90
160
121,
513,
1059,
7.
0.
0.
00
00
00
00
0.
O'
00
1.
O.

SPiS04047.SFC

» .

0.
1.
0.
00
0.
00
0.
00
0'

2
o

0.
3o

)

- ¢
*

1.
1.
10.
11,
S

78,

WITL=QU—Wi'i—uUr—uJed

ADDENDUM 17

1. 1.
1. 0.
0. 0.
O, 0.
0. 0.
0. 1.
0. 0.
1. 0.
2. 0.
0. 0.
0. 0.
00 10
1. 1.
1, 2.
2, 0.
30 10
2. 0.
1. 2.
S, 4.,
10. ?.
146, 28.
112, 127,
582, 659,
4352, 348,
1. 1,
5' 40
4., 9.
40 2.
18. 19.
/78, g1.
125, 96,
7. S
7 -
28, 22,
175, 223,
704, 729,
730, 564,
I 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
O' 00
0, 0.
0. 0.
0. 0.
00 00
00 00
0. 0.

REV 0

[SSI SR Lo B #Y]

[ N LT 06 B N A & S

te N =

|28

N <
N O
* o

- e -

- hd .

* o

-

=

OO«

-

<

DCCOH RO -

[}

—
+ e

-

~ P2 S0 = D)

LI o
[

183,
788,
135,

N, 94












™

o

Feat
IL
1
3
4
3
Feak
It Isotore
i CmZ44
CmZ43
z rmZ41
Ful3a
3 AmZ43
3
O

ENERAL

WHC-SD-WM-DP-025
Addendum 7 Rev 0

AL F HA
Fev.

ENERGY
1,190

0ATA REDUCTION REFOQORT
SAMFLE

RE24&-00UB2
File ID? S075871.35FPC

FEAr REBULTS

m

L o+ I

Fezk Cuntroisg

S M
-
SO I

ct. Exe, Oos, Diff., FWHHM

0058 3.798 5,802 -0.005 017
S.786 5,802 =0.0138

0.3827 Z.480 S.488 -0.008 0.13
J.49% 0.488 0.011

.4112 5.234 §.274 ~G.000 0,079

0.0000 4.584 J.08

9.0002 4.4 ? 0.0

LETECTOR CALIEBRATION

(0. 0047 2 Cinanned
T0
CRM/DFH

tnerdge(MEYV) = 4,077 T

Emnerde range «iiely) 4.077
gEfficience - J.1400
TGTAL CQUNT DATA.
Item Toteal
Faw srectrum 786181.0
Smooinedq 75181.1
Cuomraosite fit 78103.8
Residucle -1720 .8

Frielezed

Cour 2d on: 16/28770 @ 10 &
lietector/,/Geometryg numoper: /1
Couniu time:d 30006, sec
FEAK AMALYSIS
Fezbk heisnt Feak center FuiliM Tew
Initizl Finel Initiel Finel Initicl Fincl Initisal Finel
13,5 13.3 367,097 3&67.09% 32,000 41,1732 La Q00 Z.F72
3077.7 3114.8 300,363 300,343 SZ2+000 Z7.944 KRNI FT Y TWFIT
14435.,79 752.3 254.70% 204.70°¢ 28.000 1iv.000 14,000 2,713
1.1 0.0 107,940 107.740 L2.000 12,123 SRy G100
2.7 1.8 79,291 79,291 16,000 132,112 2000 4L,FIT

Countu robiviiw
Rate c/m J7m uCise s

Orql o488 DWE2TIE-D

0L 400E-0

§1.03 AF1l.26 Co31ZE-0

00407E—":’

249.2 A4171.2% (’(15’5'&—{’

020 e 30 0LOCGOETS

’:'1-04 C’r—‘-’. 'Jb].:"E_O

4.483

W O ReLOoverw
100,
10':/ ¢
1'3: . S:‘

-Z.524

009

A~
[AX9XS]

.

e
o

—
ot

ORY L)






WHC-SD-WM-DP-025
Addendum 17 Rev 0

1,5FC

180767

“SF

.
*

Raw Data Dume for AEA Srectrum

[l

o

L)

<

*

’

*

*

*

(3

*

11

[

*

o4

(3

ta

*

ta

*

A7)

©

*

*

41
31

3

+

<

’

1 *

*

<

<

0.

+

*

3

*

L]

cd

L]

[a8]

>

I

*

<

*

*

g1

(A4

13

v

*

4y
>
D
1l
-
-
-
19 &
TP
o o)
v v
—t )
han B o |

~t

14

[ 1]

to

19

+

141

14

L4

(0]

[Ty

[5p)

tn

.

[Ip)

9

(U]

lol

[

ta

(3

4

~

[€ N
-
3o~
- T
—
L]
~ o~
(@]
[ ]
ta
M
-
L AN
-
1 w
—

*> >
w )
v~
b
cd
—
)
.o

&1.

L8]
'p]

01
-11

~n
%

D

[A2]
A4

19

ol

R
1)
-l

I~

(2]

w
1

-

- 11

g

60,

3
d

“‘385

14

O
479 .

'y}
[ £¢)

L7
Q
ta

»

@]

(H
r.

.

I~
"y

)
L2
W

.

~

I
88 ]
«d

[€¢]
"y}

w -

4s]
I~

(@]

~

(o]
[’y
-0

[
En )
0

[¢e}
o~

44,

s

cl17.

847,

‘G

r~

89

[52]
[N

[{p}
I~

0
[Tp]

11
@

~
v

(L)
g
(]

[

.0l

o~

4]

o]

tn

(@]
[L0]
ad]

0
19

vy

[y

(]
'y}

jad]
D
"p]

R

0

s

Cae€d

(]
441

<

0
r~
3

QG

3

O]
(]

Un]
[2e]
(8

I~

('p}

822,

[Tp}
]

(%]
U

(CS
(4]
Ty

L
0

1

2G6.

1o

-

L
f~

ta
L

g

1017,

1Z08.

283,

1387.

L.

14

idé4,

204,

(]
ta

Y

I

3

(]
e

s}
cd

[

t9
L

*

j4s}
tn

t9

19

*

*

(]

*

L2

Nt}

e

0

*

10.

4

[Ty

{hyl

']

3

*

Q0

-

[

14

[Ty

-

G.

[

Low]

*

3

L]

*

.

<O

3

(3

*

[

<

+

[

3

*

*

(1

*

()

»

401

~—

()

3

*

(o]

<

411

ta

<

<

(o

[

*
G

L]

<

oo

3

tq

3

G,

G

L)

(]

L]

.

Aaul

[On]

(N

<

Al
Ny
T

<

12

-
I

L)

.

(3

(]

L

(3]

4
w

0.

(o]

(8

<

a1







SFEUIRUM 3SLZE88. 0L WHC-SD-WM-DP-025
1 IGEND: FRAW = ,... MODELED PEAKS- 1s2y..s ETCAddendum 17 Rev Ov329, ¢ z

(& &

ﬁﬂ"'0000000'000090.0000000000090000000000000000000900000000000000000400
et
\_."0”90000’00'.000000000000000000000000.000000t."."..".'.".ioqb

0'30000&00000000000000004090

LA T I I I B R I 2 I 2 I T I N N I I 2 2 2 2 2N I N IEE TN N K T NN N AN 2 2 B K B IR 2NN JNY R NN el

cro«0000\~00’000000000000000000000000000003

“
-
2
L P
A
* A

4
-~

9 —p ot

Lmbitt”

— 08392






WHC-SD-!

-DP-025

- ‘Addendum 17 Rev 0

G ENEERAL AL FHA ENEFRGY AN ALY £ 1 5
FRev., 1,190
aTA REDUCTION REFORT
SAMFPLE
R248-5782
File 1l S0L3%54.5FC
Cc 1ted o 10726791 @10 G
lltetector/Geometre number: 3/ 1
Count time: 30000, Sec
FEAK ANALYSIS
Fesk Feak neight Feak center FWHM Tew
In Initial Final Initizl Firmal Initial Finmal Inittiel Finel
1 10.6 10,3 376,643 376.643 16.000 11.85%s 8.0090 2.428
2 216.2 208.0 308.190 308.1%90 24,0090 5,662 12,000 4,287
3 2925.,7 2% o2 262,184 262,164 24.000 15.4614 12,000 5.157
~~~
FEAK FRESULTS
"“Feak AEA Feek Centroid Count Aotivity
~ Il Isotore Frezeot. E:e . bs . niff. FWHM FEeate co/m d/m uCi/ez
R | Cm244 0.0047 5,798 5.828 =-0,032 0.04 0.28 1.3% 0Q.625E-08
2 Fu238 0.C90C4 $.,4%9Y 5.4992 -0.000 ©.08 S.4C 37.35 0.168E~04
Am241l 5.480 3,499 -0.C1¢ ’ 0.129E-04
™z 0.9050 G.27 Q.07 $54.24 269.34 0,121E-03
o UETECTOR CALIERATION
—_— Emerg=2(MEV) = 4,020 + (2.0048)%Cheannel
Ererdy ran: (Melt) 4,020 T0 6,477

e

*ficience =

TOT¢ COUNYT I'ATA

Item Total
Fzw srectrum 30771.0
Smoutned 20770.9
Comrosite fit 29970.,2
Residuals 300.4

Anclwzed

0.2014 CFM/OFM

”

% FRecovery
100,000
100,000
97,398
2,802
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imp for AEA Srectrum?

0. 0. 0.
00 00 O'
OO 10 OO
0. 0. 0.
00 OQ O.
1. C. O,
0. 0. 0.
10 00 00
00 00 OQ
0. 0. 0.
O' O' 10
0. 0. 0.
1, 0. 1.
1. 4, 1,
4., 1. 0.
1. 0. 2.
0. O, 2.
l. 0. 3.
2. 2. 2,
1. 4, S
30 50 40
110 6’ 120
12. 15. 28,
33, 47, 72,
253, 2e9. 338,
782, 764, 732.
72 7o 34,
7' 30 60
10, 13, 2.
32, 52, 51,
49, 34, 19,
20 60 10
0. G, 0.
1. . 0.
O' 10 20
OO 30 30
2. 0. 1.
1. 0. 0.
O' 00 O'
0. 0. 0.
0. 1. G.
O' OO 00
Q. 0. 0.
0. 0. 0.
00 O' O’
0. 0. 0.
Q2. 1. 1.
0. 0. 0.
00 O' Ob
Q. 0. 0.
O'

-1
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OQ
0.
0.
OO
0'
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1.
00
O'
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0.
OO
10

20
0.
0.
1,
OO
80
50
12,
18,
87.
371,
721,
35,
8.
2.
46,
12,

1063, SF
00
00
OQ
0.
00
0.
0.
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0.
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00
1.
1.
0.
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_np-025
ch-SD-WbD‘;eV 5
‘Addendum
G ENEHFRAL A L F ENERGY ANALY 5 I 2
eV, 1010
DATA REDUCTION EFORT
cAMF‘LE
R3&81- 2
ile Il :U‘P 1.SFC
Counted on: 10/26/791 B1G: O
lletector ecometrs numoer: 3701
Courit ti . 30000, Sec
FEAK ANALYSIS
esk Fealk heidght Feak center FldHM Taeu
In Imitial Fimel Initial Final Imiticzl Fins Initial Finasl
1 2767.7 2755.2 302,770 302.770 24,000 14.11% 12.000 5.080
2 1769.° 1747 .6 256.1 3 256.128 20.000 12,621 10,000 3.362
) 3 432.5 456,35 231,184 231.1464 16.000 3.504 8.000C 1.1561
FEAK RESULTS
~Seek AEA Feak Cer roid Count Activile
Il Isoteore Frzct. Exe. Obs. it f. FWHM FRete c/m a7 m uli/ea
0 1 FuZ3g Q.ubs7  G.499 5,439 0,010 §.08 55.97 S10.19  0.140E-0Z
Ami’41/ 5,480 5.489 -0.,009 D 107E-03
! — 0.3672 S.274 0.086 36.91 147,29 O.8663E-04
.3 Ful3s 0.07681 54143 5, L1700 0.02 7.45 20,52 0.137E-04
- Fu240 5.1449 5. —O.ulé 0,137E-04
] e
7 CTUR CALIEBRATION
Emnerde(MEV) = 4,098 + (0.0046)%Channel
Ernerde rande (MeV): 4,096 TO &.451
e Efficiency = 0.2508 CFM/UFHM
e T TAL COUNT DATA:
Item Total “ Recovery
Raw srectrum 50623.0 0CG.000
Smoocthed 50&23.0 100,000
Comrosite f1t 902584.1 ?29.291
Residuzls 358.7 0.70¢%
Analezed DYl o e e
§2820
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0. 0. 0. 0. 0. Q. O. O 0.
0. 0. 0. 0. 0, 0. 0. 1. .
0. 0. 0. 0. 0. 0. 0. 0., VI
0. 1. 0. 0. 0. 0. 1. 0. Q.
2. 1. 1. 1. 0. 1, 0. G O,
0. 0. 1. 0. 2. 1. 1. . o,
1. 1. 1, 0. 0. O. 1. Q. 1.
1. 2. 0. 0. 0. 2. 0. 0. (O
0. 1. 1, 0. 0. 2. 0. 2. 1.
0. 0. 0. 2, 3. 3. 2. 2. 1.
D 3. 1. 1. 1. G 9. o, 0.
2. 1, 0. 1. 1, 3. 1, Q. 4.,

. 1. 2, 0. 2. 1. 1. 2. 2.

1. 0. 1. 0. 2. 1. 2. 2. 0.
2. 1. 0. 1. Q0. 0. 0. 1. 1.
1. 1. 1. 3. 1. 1. 3. I 1.
O K S S 3. K 1. 5. 1.
4, 5. O, &5 4, 3. 4, S 3.
3. & 6. 2, 6. 8. 3. 4, 3.
13, 11, 15, g. G 16. 8. 21, 12,
18, 24, 30, 22, 24, 39, 7 41. 58,
3. 63, 77 88. 105, 125, 123, 152, 184,
204, 218, 233, 280, 304, 320, 357, 336, 3867 .
309, 263, 270, 223, 2132, 204. 187. 201. 298.
273, 276, 373, 473, 499, 588. 616, 672, 717,

931, P17, ?89. 1053, 1029, P56, 874, 740G, 508,
52, 29¢C. 208, 177, 156, 117. 101. 101. 78,
2. g4. 87. 8¢, 103, 10G. 104, 123, 149,
199, 209, 244, 288. 316, 336, 459, 4E2, 565,
7448, 814, 704, 1011, 1144, 1219, 1357, 1493, 1479,

£32., 1520, 32. 1278. 1115, 922, 702, 33¢é. 462,

248, 202, 141, 132, 110, 73, 34. 34, 19.
b 2. C. Q. 0. 0, . 2. 1.
0. 3 0. 0. 0. 0. 1. 1. 0.
0. 3. 0. 0, 1. 0. 1. 0. 0.
1. 0. 2. 0. 2. 0. 1. 1. 0.
1. 0. 2. 0. 2. 0. 2. 1. 1.
1. 0. 1, 0. 0. 0. 0. G, 0.
C. 0. 0. 0. 0. 0. 0. C. 0.
Q. 0. 0. 0. 0. 0, 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 1. C.
0. 0. 0. 0. 0. 1. 0. 0. 0.
1, C. 0. 1, 0. 0. 1. 0. 0.
0. 1. 1. O. G. 0. 0. 0, C.
0. 0. 0. 0. 0. 0. 0. D 0.
0. 0. 0. C. 0. 0. 0. 0. G.
2. 1. Q. 0. 0. 1. 0. G. Q.
Q. 1. 1. G ¢, 2. 0. 0. 0.
0. 0. G, 0. G, 0. (/N 0. .
0.
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" Addendum 17 Rev 0
USER: £ ID:TC-99. ALL PRESET TLIME: 10.00 WED
SAMFLE REFEAT: 1| CYCLE REFEAT: 1 SCR:N REZTI2:N

Hitz: I ARC:Y OCF:N RCM:Y 2 FHASE MONITOR:Y POST CHE:N VIAL:
RCM-TIME: 0. 10 INT:999.95

CHANNEL 1-LL:1350 UL: 800 ISIBMA: 0.10 BHG SUB: 0.00 BKG

SINGLE LABEL DFM  SET UF ON L9 SEP 1988 wZ:2C

UNKNOWN IL:7C 9 DIRECT UNFNOQWH REFLICATES:
UNENOBN NORM FACTCR  IS01:0 L. 00000
UM NOwWM UNITS I1SO1:DFM

UNKNOLUN HA_F LLIFE CORRECTION:N
INDIVILDUAL UNKFNOWN NORM FACTORS:N
STANDARD ID:1T71B2E-A 1-10

HALF LIFE(DAYS) I1S01:N

STANDARD DFM I1S01: 0. 0000000
SArl FGS  CH CFM 281674 TIME EL TIME AV H#
Bl #e= 1 1 42.20 9.72  10.0C 11,07 48.73

Hibe &8. 59, &8

RACH BROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH CURVE COEFFICIENTS

6 vCLLmME: L

75 SEP 199t 19:71

f,‘
m
[
e e y—

281G: 0,00 LSk: (&}

BACKOROUND CGUENCH CURVES: Y
QUENCH LLIMITS LOwW: 77 . a7

HIGH: 207,77

RCMY 2P ERT

0.21

A 3730000 GO, O0OUUGO0O0 Lo OG0T 0

EACIGRAOUND CUENCH CURVE CONFELATION TAELE

MEASURELD CHLCULLATEDR FERC INT
B G i CFa~M. CFM. CIFF. FLAD
L &3.2 42,10 4,70 [VINRIY)
SACHGROUMND QULENCH LIMITS LCW: Q. H00 HIGH: 1000,
TOTAL CUENCI LIMLTS LOW: 75,867 HIGH: 207,
SAM FOS  CH CPM 281G TIME EL TIME AVG H# RCMYZ  2F Chic '
1 wwe—= T 1 415.20  I.tad 1000 22.0% 13500 1.2 w2
[S01 ZEFF CH1:922Z.71 [S01 LM 138,027
i L AR 1 ZS12.20 1.2¢ 10,00 TL.08 1Su.w Q.24 mx
IS0t ZEFF CH1:93.67 {301 DI'M 2 26T7.974
Toxw— 5 1 S2.10 8.7& 10,00 A7.59 122.0 0.97 ax

1801 %EFF CH1:94.74 [S01 Di-rt

D lu.ZACBS

E. vArA 0 Y

SAaM FOS CH CFmM TEIRW [imME EL TLME AV HE
4 =wx— & 1 21L1.90 0 1.8 1200 S4.T9 1NsE.0
1301 %EFF CHL1:9Z.4&7 IS01 DM
5 ew— 71 LETR.TO V.77 L0000 ES. A 1838.0
H#: 19, 157
1501 %ZEFF CH1:932.4¢é [301 Lk
& own— 8 1 544,90 O.EB LO.0DO 74L.2& 18,0
ISO1 YEFF CH1:92T.67 IS0t DFH
7 o=n— 9 1 LHSO6. 10 0.78 10,00 87,08 124600
1501 ZEFF CH1:973.&7 1501 DM
g sr=—-10 1 4795.30  0.467 10,00 G7.89 16000
1801 “EFF CH1:97%.2 120, DPM
Q@ xx—11 1 420,10 .09 10.00 105,91 188,85
H#: 1592, 138
1501 ZEFF CH1:93.47 {201 DI
1y #4—=17 1 922,40 1.6 1O.00 119,469 19%7.0

RCHMYZ  ZF [

D77 =w
12210, 474

O, L0 ns
17101, 1108

Q.09 =4
;710453820

Q.12 &

s &T0TL LGS

.09 2 x

:STIHL.0aE
1.7S »» ,~-f““‘43%457?2_
1404, 7L

0.5 #e
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PEAK ANALYSTIS

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C  147.23 29.31 .39 782. 8831. 2.9
2C 167.77 33.41 1.39 473. 2. 7. 7.0 CE-144
3 197.05 39.26 1.18 216. 1332. 6.9 1-129,BI-212

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

»

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13: ):i
BACKGROUND LIVE 1 1E: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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* % %k %k %k %k %k *k ¥ %k k %k k Kk k k Kk ¥ *k k *k *k k¥ * k * ¥ ¥ ¥k ¥k * * *x %

GAMMA SPECTRUM ANALYSTIS

* %k Kk %k %k Kk %k Kk k %k %k %k k %k % Kk %k *k k k k k *k k& *k k k k *k k *k * *k *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

25-SEP-9122:00:03

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM ¢ ZE: 4096 CHANNELS

ORDFR OF SMOOTHING FUNCTION: 5

NUMI R OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 1 V

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRON! NTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASI ED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS | RFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI1:
"AALYZED BY: 62820 '

SAMPLE DESCRIPTION: R347-5685

GEOMETRY DESCRIPTION: 1I-129/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / CONVERS! ACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ARALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 25-SEP-91 AT 21:09:53

C’\
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3001. SECOI S
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CAL RATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

%*

%*
%*
*
%*

21

e T
132
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25-SEP-9122:C0:03
"*MPLE: R347-5685

/A COLLECTED ON 25-SEP-91 AT 21:09:53
DECAYED TO 0. DAYS, 0.0000 HOURS BEFI E -

IDE

E START OF COLLECT.

RADIONUC ANALYSIS R POR

NUCLIDE ACTIVITY CONCENTRATION IN uCi/ ENERGY COMPARISON

DECAY (KEV)
MEASURED  ERROR CORRECTED OR EXPECT  DIFF

AM-241 LLD<I1.86E-06 LLD<1.86E-06 59.54

AM-243  LLD<1.11E-06 LLD<1.11E-06 74.67

1-129  LLD<2.04E-05 LLD<2.04E-05 39.60

SB-125 LIDN<2.25E-05 LLD<2.25E-05 176.33

SE-75 Ll <1.73E-06 LLD<1.73E-06 136.00

SN-113 LLD<4.16E-06 LLD<4.16E-06 391.67

- ———-- - -

0.00E-01 +-0.00E-01

TOTAL 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED EAKS WERE USED IN THE ANALYSIS

-?""2113:‘

s
—t34—
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25-SEP-9123:48:05 endunt 17 Rev 0

PEAK ANALYSIS

K CEN OID ENERGY FWHM BACKGND NET Al A ERROR NUCLIDES
CHANNEL KEV KEV COUNTS ¢ NiIs %

1 147.66 29.39 1.25 237. 576. 13.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK 24
BACKGROUND DFSCRIPTION: BKG

BACKGROUND C( LECT STAR" D ON 4-JUN-90 AT 13: :00
BACKGROUI  LIVE TIME: 3000. SECONDS

BACKGROUNU WAS INSIGNIFICANT
N

-~

— 427

,_a_z_“‘f?/sfﬁ'z’
T 338


































5> PAGE Il

- . WHC-SD-WM-DP-025
Addendum 17 Rev 0

ENTIONAL Y

BLANK.

“38
























WHC-SD-WM-DP-025

SPECTRUM SD8351.SPC " Addendum 17 v o
1 LEG D: RAW = .... MODELED PE S =.1,2,.., ETC 2321.9
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