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3100 Port of Benton Blvd
Richland, Washington 99354

Ms. Hedges:

COMPLETION OF HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT
ORDER TARGET DATE M-045-91B-T01, DUE JANUARY 31, 2015

Reference:  'WRPS letter L.D. Olson to K.W. Smith, ORP, “Washington River Protection
Solutions LT ©~ ° ° ° 777 aford Federal Facility Agreement and Consent
Order Targe Jeliverable,” WRPS-1404732, dated
November 11, zui4.

This letter documents the completion of Hanford Federal Facility Agreement and Consent Order
target date M-045-91B-TO01. This target date requires that the U.S. Department of Energy,

Office of River Protection provide to the Washington State Department of Ecology (Ecology) a
report containing the results and interpretation of testing and analysis, performed on the concrete
core obtained from Tank A-106 or an alternate tank.

The attached report, RPP-RPT-58254, Concrete Core Testing Report for the Single-Shell Tank
241-A-106 Sidewall Coring Project, satisfies the requirements of the subject target. The
single-shell tank (SST) sidewall coring activity and core testing was conducted in accordance
with a sampling and analysis plan previously approved by Ecology. The enclosed core testing
report provides the summary of planning and coring activities, non-destructive testing and the
results of the destructive testing of the concrete. The test results obtained from the SST with the
highest thermal history indicate actual concrete material properties that far exceed the values
assumed in the SST structural analysis.
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microcracking and minor evidence of deleterious mechanisms that do not appear to have
significantly affected the overall quality and integrity of the concrete.

The results of the testing performed on the concrete core removed from the sidewall of SST 241-
A-106 do not reveal any deficiencies with the structural integrity of the tank. While obtaining
actual current material property data on a Hanford SST is a key aspect of the overall Hanford
SSTIP, the data obtained from the 241-A-106 sidewall coring project will also satisfy the
Hanford Federal Agreement and Compliance Order, also known as the Tri-Party Agreement,
target M-045-¢ 3-T01, ‘DOE shall provide Ecology a report containing the results an
interpretation of testing, and analysis, performed on the concrete core obtained from Tank A-106
or alternate tank.’

iii
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1.2  Objective

The intent of this report is to describe inspection and testing results of the concrete core removed
from the sidewall of tank A-106. The report also provides information resulting from NDE of the
exposed tank dome and sidewall prior to removal of the core. The results from the concrete
testit are compared to the values used in the AOR for the type of tanks in A-farm and the 28-
day design compressive strength of 3,000 psi originally specified for the tanks in A-farm during
their construction in the mid-1950s. The AOR is a detailed finite element modeling and analysis
effort performed to understand the structural response of the SST during thermal and operating
loads and during seismic events (Panel Recommendation S1-1 in RPP-RPT-43116).

The main sections of this report are presented as follows:

- Section 2 presents a summary of the extensive activities performed prior to coring to
ensure the significant risk project would be completed safely and successfully, including
systematic planning, structural analysis, technical expert and stakeholder review, and
successful demonstration and mockups of the planned core drilling.

- Section 3 presents a summary of the coring activities and discussion of the removed core
and the core hole.

- Section 4 presents a summary of the NDE testing performed on the tank dome and
sidewall prior to removal of the core.

- Section 5 presents a summary of the testing performed on the removed core and a
comparison of the results.

2.0 ACTIVITIES PERFORMED PRIOR TO CORING

This section presents a summary of the activities performed prior to coring and the associated
project support documents. The sidewall coring project involved obtaining concrete core from
SST 241-A-106 that still contains waste. Consequently, there were potential risks to uman
health, the environment, and the structural integrity of the tank. However, as a result of
systematic planning, structural analysis, technical expert and stakeholder review, and successful
demonstration and mockups of the planned core drilling, the risks were identified and minimized
to the extent practical.

Sidewall coring was successfully completed on an SST before in 1981 with the coring of the
concrete sidewall of 241-SX-115. Lessons learned from the 241-SX-115 coring activities were
incorporated into the planning for the 241-A-106 sidewall coring project.

2.1 Planning

The systematic planning process, data quality objectives (DQO), defined by the U.S.
Environmental Protection Agency was used to determine whether a concrete core sample should

2
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Figure 3-2. Two Inch Maximum Deviation Concept
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Source: RPP-PLLAN-47370, Figure 8. Not to scale.

3.2.2 Radiological Survey of the Core

Radiological surveys were conducted on the retrieved core from the time the re bharrel was
lination
I cted on the core collected in core runs number 5 and 6 at core lengths of approximately
nd 4.6-ft, respectively, into the haunch. No additional radiological contamination was
detected in the retrieved core, core cuttings, or on core tooling during the remainder of the coring
activities. Dose measurements performed in the core hole indicated a higher dose rate at a depth

consistent with the location where the fixed radiological contamination was found on the

retrieved core.
10
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Figure 5-2. Modulus of Elasticity Comparison
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Source: Nawy 2003, Reinforced Concrete A Fundamental Approach, Figure 3.6

5.1.2 Pulse Velocity

The pulse velocities of the concrete segments were determined using ASTM C597. This t
method covers determination of the propagation velocity of longitudinal stress wave p ies
through concrete and is illustrated in Figure 5-3. The transit time of the 1lse through
concrete segment between the transmit  and receiver are recorded. The pulse velocity is
determined from the transit time using the formula in ASTM C597. The complete results of
velocity testing are provided in Attachment D to Appendix A of this report. The velocity res 3

are summarized in Table 5-2.
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The static modulus of elasticity and Poisson’s ratio results are plotted in Figure 5-5 along h
the thermally degraded moduli from RPP-46442 used in the current AOR (RPP-RPT-

Upper bound, best estimate (mean), and lower bound values at 250°F and 350°F are
encompassing the peak temperature in the concrete wall of 280°F used in the AOR. The average
modulus of elasticity of the core segments is 6,274 ksi. All of the core segments resulted in a
modulus of elasticity greater than the upper bound modulus at 250°F.

The Poisson’s ratio of the core segments is in the range from 0.18 to 0.37, with an average of
0.25. The range of Poisson’s ratio varies throughout literature and other test data, but is genc
he range of 0.11 to 0.21 a " more typically in the range of 0.15 to 0.20. All of the ___.
ments but two resulted in Poisson’s ratios greater than the typical maximum.

30
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5.2.2 Compressive Strength

Compressive strength of the concrete segments was determined using ASTM C39. This test
method covers the determination of compressive strength of cylindrical concrete specimens such
as molded cylinders and drilled cores. The sample is subjected to a compressive axial load at a
rate within a prescribed range until failure occurs. The maximum load attained during the test is
recorded and the compressive strength is calculated by dividing the load by the cross-sectional
area of the specimen. The type of fracture pattern as defined in ASTM C39 and illustrated in
Figure 5-6 is also recorded. The complete results of the ASTM C39 testing are provided in
Attachment E to Appendix A of this report. The compressive strength results are summarized in

Table 5-4.
Figure 5-6. Schematic of Typical Fracture Patterns
<1in. [25 mm]
J
Type 1 Type 2 Type 3
Reasonablv well-formed Well-formed cone on one Columnar verticc' acking
cones h ends, less end, vertical cracks running through both ends, no well-
than 1 mn. [25 mm] of through caps, no well- formed cones
cracking through caps defined cone on other end

' e 7~

B /

Type 4 Type 5 Type 6
Diagonal fracture with no Side fractures at top or Similar to Type 5 but end
cracking through ends; bottom (occur commonly of cylinder is pointed

tap with hammer to with unbonded caps)

distinguish from pe 1

Source: ASTM C39, Figure 2

32






RPP-RPT-58254 10/30/2014 - 12:51 PM

RPP-RPT-58254, Rev. 0

The compressive strength results and their average are plotted in Figure 5-7 along with the
thermally degraded strengths from RPP-46442 used in the current AOR (RPP-RPT-49992" --*
the originally specified 28-day design strength of 3,000 psi. Upper bound, best estimate (1t

and lower bound values at 250°F and 350°F are shown, encompassing the peak temperature in
the concrete wall of 280°F used in the AOR. The average compressive strength of th¢ ore
segments 1s 10,132 psi. All of the core segments resulted in a compressive strength greater than
the upper bound strength at 250°F.

As mentioned in Section 5.2.1 of this report, Segments #13-1 and #13-4 correspond to the core
just above and below the water stop, respectively. Segment #13-1 had a visible crack runn~~
diagonally along its length, corresponding to the diagonal fracture in the wall above the w:

s ¢ 1 1in Section 3.3.1 of this report. The fracture can be seen in the close-up ph
shown 1n Figure 5-8. :sti  of this sample provided an indicator of the strer = >f ° wall with
a crack through it. The compressive strength of segment #13-1 was 6,420 psi, further indicating
that the fractures observed in the core do not appear to impact the structural integrity of the tank.

Segment #13-4 had a relatively large void through its width, corresponding to the air pocket
observed in the footing and mentioned in Section 3.3 of this report. The void can be seen in the
close-up photo shown in Figure 5-9. Testing of this sample provided an indicator of the strength
of the f~~ting. The only other sample from the footing (#13-3) was considered too short (just
over 3-1n.) to test. As mentioned in Section 5.2 of this report, the capped length-to-diameter ratio
of sample #13-4 was less than the minimum ratio of 1.75 in ASTM C42. This resulted in a
co n factor being  Hslied to the tested strength value as specified in ASTM C39 and ASTM
C4.. ..e corrected compressive strength of segment #13-4 was 6,167 psi, indicating that the
void and fractures observed in the footing core segment do not appear to im; t the structural
integr _ of the tank.

34
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Washington ~*-2r Protection Solutions, Inc.

inspection ¢ re Segments Obtained from the Sidewall August 8, 2014
of the Single oll Tank 241-A-106

CTLGroup Fiuect No. 395940; WRPS Subcontract No. 53751

Revision 1
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ORTEC g v - i (1215) Bnv32

RSSI

Sample description
G140149 RSSI (CTL), 4.4' hot spot (Core 5), 1293.7 g {(rerun)
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GS3wW4e .22

12-AUG-2014 13:38B:56
Spectrum name: G140149 v. 2.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\Gl140149 v. 2.Anl

A SUMMARY OF LIBRARY PEAK US AGE FhAAE
- Nuclide - Average =  ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value
uCi/g keV uCi/g uCi/g COMMENTS
RH-106 I 0.0000E+00
511.86 0.000E+00 & 3.441E-07 1.00E+03 G
621.93 0.000E+00 & 5.882E-07 1.00B+403 G
1050.41 0.000E+00 & 7.309E-07 1.00E+03 G
616.22 0.000E+00 % 9.195E-06 1.00E+03 G
873.49 0.000E+00 % 1.490E-06 1.00E+03 G
1128.07 0.000E+00 % 5.212E-07 1.00E+03 G
CO-60 F 0.0000E+00
1332.49 0.000E+00 % 2.499E-09 1.00E+03 G
1173.23 0.000E+00 % 7.400E-09 1.00E+03 G
I-129 0.0000E+00
39.58 0.000E+00 0.000E+00 0.00E+00 G
PB-214 N 0.0000E+00
351.93 0.000E+00 % 2.070E-07 1.00E+03 G
295.22 0.000E+00 % 3.581E-07 1.00E+03 G
77.11 0.000E+00 % 1.310E-06 1.00E+03 XA
241.99 0.000E+00 & 9.009E-07 1.00E+03 G
74.82 0.000E+00 & 2.098E-06 1.00E+03 XA
Ac-227 N 0.0000E+00
147.61 0.000E+00 % 1.151E-03 1.00E+03 G
160.49 0.000E+00 % 1.025E-03 1.00E+03 G
BI-214 N 0.0000E+00
609.32 0.000E+00 & 1.501E-07 1.00E+03 G
1764.49 0.000E+00 % 2.230E-08 1.00E+03 G
1120.29 0.000E+00 % 4.205E-08 1.00E+03 G
1238.12 0.000E+00 % 1.338E-07 1.00E+03 G
768.36 0.000E+00 % 1.821E-07 1.00E+03 G
RA-226 N 0.0000E+00
186.21 0.000E+00 % 0.000E+00 1.00E+03 GA
EU-154 I 0.0000E+00
123.07 0.000E+00 & 1.457E-07 1.00E+03 G
1274.43 0.000E+00 % 1.371E-08 1.00E+03 G
723.30 0.000E+00 % 2.898BE-08 1.00E+03 G
1004.76 0.000E+00 % 2.084E-08 1.00E+03 G
873.18 0.000E+00 % 5.413E-08 1.00E+03 G
996.29 0.000E+00 % 3.551E-08 1.00E+03 G
EU-155 I 0.0000E+00
86.55 0.000E+00 % 2.903E-07 1.00E+03 G
105.31 0.000E+00 & 2.734E-07 1.00B+03 G
45.30 0.000E+00 % 5.217E-04 1.00E+03 G
60.01 0.000E+00 % 3.141E-05 1.00E+03 G
EU-152 F 0.0000E+00
121.78 0.000E+00 & 2.066E-07 1.00E+03 G
344.28 0.000E+00 % 2.240E-07 1.00E+03 G
1408.01 0.000E+00 % 2.514E-08 1.00E+03 G
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RSSI Spectrum name: G140149 v. 2.Anl

Sample description
G140149 RSSI (CTL), 4.4' hot spot (Core S), 1293.7 g (rerun)

Spectrum Filename: H:\GammaVision\User\Spectra\G140149 v. 2.Anl
120.90 0.000E+00 & 1.300E-04 1.00E+03

U-238 N 0.0000E+00
113.50 0.000E+00 % S.404E-04 1.00E+03

49.55 0.000E+00 % 2.676E-03 1.00E+03
Pa-231 N 0.0000E+00

283.69 0.000E+00 % 4.344E-06 1.00E+03

300.07 0.000E+00 & 2.324B-06 1.00E+03

330.06 0.000E+00 & 6.733E-06 1.00E+03

302.65 0.000E+00 & 3.136E-06 1.00E+03

AM-241 T 1.6057E-06
59.54 1 6E-06 &{ 1.108E-06 8.45E+01

U-238 N 0.0000E+00

143.76 0.000E+00 % 4.330E-07 1.00E+03
163.33 0.000E+00 % 1.295E-06 1.00E+03
185.71 0.000E+00 % 1.042E-07 1,00E+03
205.31 0.000E+00 & 1.540E-06 1.00E+03
Th-229 I 0.0000E+00
210.15 0.000E+00 & 2.435E-06 1.00E+03
193.51 0.000E+00 % 2.000E-06 1.00E+03
156.41 0.000E+00 % 3.242E-06 1.00E+03
136.99 0.000E+00 % 5.285E-06 1.00E+03
86.40 0.000E+00 % 3.483E-06 1.00E+03
86.25 0.000E+00 % 7.239E-06 1.00E+03
Am-243 T 0.0000E+00
74.66 0.000E+00 & 1.804E-07 1.00E+03
43.53 0.000E+00 % 0.000E+00 1.00E+03

Cm-243 F 0.0000E+00

277.60 0.000E+00 & 4.262E-07 1.00E+03
228.18 0.000E+00 & 8.208E-07 1.00E+03
209.75 0.000E+00 % 2.069E-06 1.00E+03
S5n-126 I 0.0000E+00
87.57 0.000E+00 1.3960E-07 0.00E+00
86.54 0.000E+00 9.91SE-07 0.00E+00
64.28 0.000E+00 2.794E-06 0.00E+00

K-40 N 0.0000E+00
1460.82 0.000E+00 % 2.585E-08 1.00E+03
{( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

! - Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.

@ - Peak is too wide at FW25M, but ok at FWHM.

% - Peak fails sensitivity test.

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
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12-AUG-2014 13:38:56
Spectrum name: G140149 v. 2.Anl

4.4' hot spot (Core 5),

1293.7 g (rerun)

Spectrum Filename: H:\GammaVision\User\Spectra\G140149 v. 2.Anl

*hkakdkikdddy UNIDENTTIFIETD PEAK
Peak Centroid Background Net Area Intensity
Channel Energy Counts Counts Cts/Sec

175.69 37.95 €326. 3101. O.cuvas
207.71 44.94 10870. 498 . 0.138
308.82 67.00 4740. 172. 0.048
398.37 86.54 11059. 302, 0.084
762.85 166 .06 8391. 176. D.049
1499.89 326.87 3188. 83. 0.023
1553.48 338.57 8689. 287. 0.080
1899.74 414.12 8027. 306. 0.08S
2006.46 437.41 10437. 450. 0.125
2169.04 472.88 9187. 524. 0.146
2554.66 557.03 : 0. 1 0.029
3035.67 662.00 25445. 1814. 0.504
s - Peak fails shape tests.

D - Peak area deconvoluted.

L - Peak written from unknown list.

C - Area < Critical level.

M - Peak is close to a library peak.

This section based on library: Hanford.Lib

S UMMAaATRY ##ssdrdbnhin

Uncert

1 Sigma %

& .
37.
57.
.16
.71
93.

62
79

60
47
42
35

12

vai
68
12

83

.03
.59
.00
.27
83.
.60

58

FWHM Suspected

keVv

CEE
.414
.384
.513
.269
.414
.267
.543
.575
371
.470
.411
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RPP-RPT-58254 10/30/2014 - 12:51 PM 67 of 365

ORTEC g v - i (1215) Env32 GS3W4.22 12-JUN-2014 10:32:52
RSSI Spectrum name: G140121.Anl

Sample description

G140121 CTL, Cyl 1, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140121.An1l

i SUMMARY CF NUCLIDES IN SAMPLE b
Time of Count Uncertainty 1 Sigma

Nuclide Activity Counting Total
ucCi/g
RH-106 <« 2.5469E-05
1-60 < 1.1315E-06
rPB-214 <« 1.9238E-05
Ac-227 <« 6.8715E-02
BI-214 # 9.3314E-05 2.010E+0 2.023E+01%
RIT-1 < 1 0S
1 < 2 0s
rU-152 < l.20avE-05
CS-137 « 3.5953E-06
C5-134 <« 1.7821E-06
Th-232 < 6.1369E-03
AC-228 < 1.6226E-05
NP-237 <« 5.1294E-05
SB-125 « 1.2046E-05
PU-239 « 2.1220E-01
PU-240 <« 1.0216E+00
U-234 < 4.2521E-02
U-238 < 3.00B1E-02
Pa-231 < 1.9240E-04
AM-241 < 4.212BE-05
U-235 < 2.8690E-05
Th-229 <« 1.0414E-04
Am-243 < 1.8189E-05
Cm-243 <« 2.3724E-05
Sn-126 <« 1.0353E-05
K-40 < 7.88B6E-05S
# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

----------------------------- SUMMAMRY  socmmmmmmmer i mcceeaea
Total Activity { 74.7 to 1775.4 keV) 9.331E-05 uCi/g

This section based on library: Hanford.Lib






RPP-RPT-58254

RSSI

Sample description

ORTEC g v - i (1215) Env32

G140121 CTL, Cyl 1, Deep End

10/30/2014 - 12:51 PM

G53W4 .22

12-JUN-2014 10:32:52

Spectrum name: G140121.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\G140121.Anl

C5-137

CS-134

Th-232

AC-228

NP-237

SB-125

PU-239

PU-240

PU-238

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

121
344

1408

964

1112

778

661

795

569.

63.

140

911
968
338
964

463.

86

85.

92
108
94
143

57.

151

427.
600.
635.
463.

51

129.
98.
94.

111.

375.

413.

45
104

160.

43.

.78
.28
.01
.08
.07
.90

.66

.72
.86
33

Bl
.88

.20
.97
.32
.77
00

.48
86
.28
.42
.64
.25
10
.41

87
60
95
36

.24
.23
31

S0

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.00 00
0.00UE+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000B+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
D.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00

0.000E+00

-3-

o0 IO 0 P I

R P A IO IO e 0P o oI o] dP PO dO P P M O P 0P d IO I Je L o] " 4 o

LA ]

1.265E-05
6.911E-06
1.138BE-05
1.878B-05
1.759E-0S
2.438E-05

3.595E-06

=

.78B2E-06
.027E-06
.264E-05

=N

[+,

.137E-03
.658E-03

¥}

.623E-05
.206E-05
.317E-05
.516E-05
.61BE-0S

NN b W

.1239E-05
.652E-04
.87 04
.350E-04
.696E-04
.098E-04
.691E-03
.616E-04

b 100N =N

.205E-05
.662E-05
.606E-05
.177E-05

W N =

.122E-01
.583E-02
.102E-02
.485E-01
.736E-01
.145E-01
.4B8E-01

N WS I

(=

.022E+00
.183E-02
.038E+00

= O

0.000E+00

e e e

T T

.00E+03
.00E+03
.00E+03
.00E+03
.00E+03
.00E+03

.00E+03

.00E+03
.00E+03
.00E+03

.00E+03
.00E+03

.00E+03
.00E+03
.00E+03
.00E+0C3
.00E+03

.00E+03
.00E+03
.0DE+03
.00E+03
.00E+03
.0DE+03
.00E+03
.00E+03

.00E+03
.00E+03
.00B+03
.00E+03

.00E+03
.00E+03
.00E+03
.00E+03
.00E+03

00E+03

.00E+03

.00E+03
.00E+03
.00B+03

.00E+03

[2 2R NN NN

Qo

[2 N2 N2 N7 § § § ] [oN2N>NoNo]

[2 N2 N2 N7
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RPP-RPT-58254 10/30/2014 - 12:51 PM

(0] g v - i {(1215) Env32 G53W4.22

12-JUN-2014 10:32:52

RSSI Spectrum name: G140121.Anl

Sample description
G140121 CTL, Cyl 1, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140121.Anl

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak ocutside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

} - Peak is too close to another for the activity

to be found directly.

Nucl. Peak Codes:

T - ‘on i - Ray

F - ras. wmeulzoun Activation A - A-Kay

I - Fission Product P - Positron Decay
N - Naturally Occurring Isotope S - Single-Escape

P - Photon Reaction D - Double-Escape

C - Charged Particle Reaction X - Key Line

M - No MDA Calculation A - Not in Average

R - Coincidence Corrected C - Coincidence Peak
H - Halflife limit exceeded

This section based on library: Hanford.Lib
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RPP-RPT-58254

RSSI

ORTEC g v - 1 (1215) Env32 G53W4.22

10/30/2014 - 12:51 PM

Spectrum name: G140121.Anl

Sample description

G140121 CTL, Cyl 1, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140121.Anl

Acquisition information

Start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system

CLTCOMP MCB S

riiename:

05-9-14 calbiration GEM-10175

Energy Calibration
Created:
Zexo offset:
Gain:
Quadratic:

Efficiency Calibration
Created:
Type:
Uncertainty:
Coefficients:

Library Files

Main analysis library:
Library Match Width:
Peak stripping:

Analysis parameters

Analysis engine:

Start channel:

Stop channel:

Peak rejection level:
Peak search sensitivity:
Sample Size:

Activity scaling factor:

Detection limit method:
Random error:
Systematic error:
Fraction Limit:
Background width:

Half lives decay limit:
Activity range factor:
Min. step backg. energy
Multiplet shift channel

Corrections

Decay correct to date:
Decay during acguisition:

-0.496291 -5.469037
-0.060110

11-Jun-2014 10:32:55
7200
7203

0.03 %

1

G140121.Anl

11-Jun-2014 10:17:30
-0.283 keVv

0.218 keV/channel
1.204E-08 keV/channel”2

08-May-2014 19:30:22
Polynomial
0.804 %

Hanford.Lib

0.500
Library based

Env32 G53W4 .22

20 ( 4.08keV )
B144 { 1775.40keV )
100.000%

3

1.0000E+00

1.0000E+00/( 1.0000E+00%*
1.0000E+00

Traditicnal ORTEC method
1.0000000E+00
1.0000000E+00

0.000%

12-JUN-2014 10:32:52

0.606430
0.001719 -0.000022

1.0000E+00)

best method (based on spectrum).

12.000

2.000

0.000

2.000
Status Comments

NO

NO
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RPP-RPT-58254 10/30/2014 - 12:51 PM 75 of 365

ORTEC g v - i (1215) Env32 G53W4.22 10-JUN-2014 17:20:07
rssi Spectrum name: G140117.Anl

Sample description
G140117 CTL, Cyl 2, Hot Spot 1

Spectrum Filename: H:\GammaVision\User\Spectra\G140117.Anl
dk e ek SUMMARY OF NUCLIDES IN SAMPLE b A
Time of Count Uncertainty 1 Sigma

Nuclide Activity Counting Total
uCi/g
RH-106 <« 1.30E-04
CO-60 < 8.51E-06
214 < 6.30E-05
AC-227 <« 5.21E-01
BI-214 3.88E-04 1.76E401% 1.77E+01%
EU-154 # 1.44E-04 2.22E+01% 2.23E+01%
EU-155 <« 8.81E-05
EU-152 <« 6.56E-0S
C8-137 5.77R-02 2.77E-01% 2.16E+00%
134 <« 1.4
Tn-232 < 3.63K-02
AC-228 <« 4.07E-0S
NP-237 < 2,1%9E-04
SB-125 3.48E-04 3.16E+01% 3.17E+01%
pr1-239 < 9.45E-01

-240 < 2.03E+00
PU-238 <« 1.42E+02
U-234 < 1.90E-01
U-238 < 1.56E-01
Pa-231 « 1.09E-03
AM-241 <« 3.95E-04
U-235 < 1.34E-04
Th-229 <« 6.57E-04
‘Am-243 2.19E-03 3.88E+00% 5.37E+00%
Cm-243 <« 7.49E-05
Sn-126 4.30E-04 1.91E+01% 1.95E+01%
K-40 2.97E-03 6.87E+00% 7.22E+00%

# - All peaks for activity calculation had bad shape.

* - Activity omitted from total

& - Activity omitted from total and all peaks had bad shape.

< - MDA value printed.

A - Activity printed, but activity < MDA.

B - Activity <« MDA and failed test.

C - Area < Critical level.

F - Failed fraction or key line test.

H - Halflife limit exceeded
————————————————————————————— SUMMARY B
Trtal Activity ( 609.2 to 1897.3 keV) 6.41E-02 uCi/g

is section based on library: | ord.Lib






RPP-RPT-58254 10/30/2014 - 12:51 PM 77 ot 365

ORTEC g v - i (1215) Env32 G53W4.22 10-JUN-2014 17:20:07
rssi Spectrum name: G140117.Anl

+ ple description
G140117 CTL, Cyl 2, Hot Spot 1

Spectrum Filename: H:\GammaVision\User\Spectra\G140117.Anl
} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes: Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray

F - Fast Neutron Activation X - X-Ray

I - Fission Product P - Positron Decay
N - Naturally Occurring Isotope 5 - Single-Escape

P - Photon Reaction D - Double-Escape

C - Charged Particle Reaction K -~ Key Line

M - No MDA Calculation A - Not in Average
R - Coincidence Corrected C - Ceincidence Peak
H - Halflife limit exceeded

This section based on library: Hanford.Lib






| RPP-RPT-58254

ORTEC g v - i {1215) Env32
rssi

Sample description

10/30/2014 - 12:51 PM

GS53W4.22 10-JUN-2014 17:20:07
Spectrum name: G140117.Anl

G140117 CTL, Cyl 2, Hot Spot 1

Spectrum Filename: H:\GammaVision\User\Spectra\Gi140117.Anl

Acquisition information
Start time:

Live time: 720
Real time: 725
Dead time:

Detector ID:

Detector system
BACKROOM MCB 9

Calibration
Filename :

Energy Calibration
Created:
offset: -
varil

Quadratic:

Efficiency Calibration
Created:
™=e:
ertainty:
Coefficients: -

Library Files
Main analysis library:
Library ™=+ch Width:
Peak str ing:

Analysis parameters
Analysis engine:

10-Jun-2014 14:54:52
0
S
0.76 %
3

G1l40117.Anl

10-Jun-2014 14:48:08
2.502 keVv

0.233 keV/channel
2.824E-08 keV/channel®2

10-Jun-2014 11:47:05
polynomial |

2.601 %

0.410214 -4.897318 0.558289
0.056027 0.001413 -0.000011

Hanford.Lib
0.500
Library based

Env32 G53W4 .22

Start channel: 20 ( 2.16keV )
Stop channel: 8144 { 18397.32keV )
Peak rejection level: 100.000%

Peak search sensitivity: 3

Sample Size: 1.0000E+00

Activity scaling factor:

Detection limit method:
Random error:
Systematic error:
Fraction Limit:
Background width:

1.0000E+00/( 1.0000E+00% 1.0000E+00} =
1.0000E+00

Traditional ORTEC method

1.0000000E+00

1.000000DE+00

0.000%

best method (based on spectrum).

Half lives decay limit: 12.000

Activity range factor:
Min. step backg. energy
Multiplet shift channel

Corrections
Decay correct to date:
Decay during acquisition:
Decay during collection:
True coincidence correction:

Peaked background correction: YES

Absorption {Internal):
Geometry correction:
Random summing;

total peaks alloc. 43 cutoff
Energy Calibration
Normalized diff:

2.000
0.000
2.000

Status Comments

NO

NO

NO

NO

20% detector background 051614 r
16-May-2014 14:34:20

NO

NO

NO
20.00000 %
0.0609
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RPP-RPT-58254

rssi

Sampl

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22

e description

G140120 CTL, Cyl 2,

Hot Spot 2

12-JUN-2014 10:44:54
Spectrum name: G140120.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\G140120.Anl

LA 8 2 21

- Nucl
Name

SUMMARY
ide - Average
Code Activity
uCi/g

F LIBRARY PEAK i)

- Peak

Energy Activity Code MDA Value
keVv uCi/g

uCi/g

AGE

COMMENTS

PB-214

BI-214

Cs-137

Am-243

W ® v
1

+
'

—
|

Nuc
T -

mZHm

N 1.68E-04

N 2.14E-04

I 7.91E-03

T 4.64E-04

N 2.38E-03

This peak used in

351.93 1

241.99 3
3 of

609.32
1764.49
1120.29
1238.12

768.36

5 of

DU b NN

661.66 7.

1 of

74.66 4.
43.53 2.

2 of

1460.82 2.

1 of
the nuclide

.54E-04
295.22 1.
.39E-04

94E-04

5 peak

.14E-04
.BOE-04
.B1E-04
.75E-04
.45E-04

S peak

91E-03

{P .2.62E-05

(P 4._94E-05
& P 1.11E-04
s found

(P 2.24E-05

+ P 1.15E-04

+ P 8.49E-05

+ P 1.B0E-04

+ P 1.70E-04
s found

( 1.30E-05

1 peaks found

64E-04
75E-01
2 peak

38E-03

{ 3.45E-05
+ 1.82E-01
s found

(P 1.61E-04

1 peaks found

activi

ty average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went

negative during deconvolution.

Peak is too narrow.
Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.

Peak activity lower than counting uncertainty range.
Peak outside analysis energy range.
Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
Peakbackground subtraction
Peak is too close to another for the activity
to be found directly.

lide Codes:

Thermal Neutron Activation
Fast Neutron Activation

Fission Product

Naturally Occurring Isotope

Photon Reaction

Peak
G -

Uwnox

Codes:
Gamma Ray
X-Ray

Positron Decay
Single-Escape
Double-Escape

.01E+01
.52E+01
.57E+01

.07E+01
.02E+00
.01E+01
.36E+01
.26E+01

-07E-01

.05E+00
.60E+01

.71E+00

Q@

oo Q
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RPP-RPT-58254

rssi

Sample description
G140120 CTL, Cyl 2, Hot Spot 2

Spectrum Filename: H:\GammaVision\User\Spectra\G140120.Anl

ORTEC g v -

(1215) Bnv32

10/30/2014 - 12:51 PM

GS3W4 .22

12-JUN-2014 10:44:54
Spectrum name: G140120.Anl

(a2 222222228 ) U N I D E N T I F I E D P E A K s U M M A R Y LA 222X E 2]
Peak Centroid Background Net Area Intensity Uncert FWHM Suspected
Channel Energy Counts Counts Cts/Sec 1 Sigma ¥ keV Nuclide
163.03 35.76 1008. 932. 0.129 7.37 2.115 CS-134 s
323.48 72.97 2862. 484 . 0.067 16.27 1.541 AU-196 D
396.08 90.08 823. 86. 0.012 51.88 0.450 RC-228 s
1103.55 254.98 $93. 43. 0.006 82.18 0.381 SN-113 sc
1677.24 388.72 1055. 121. 0.017 52.89 0.489 AG-108 s
2239.13 519.73 268. 47. 0.007 71.17 0.452 - s
2332.96 541 . 220. 29. 0.004 81.80 0.460 J-134 sC
2569.23 596.7v 364. 103. 0.014 39.81 0.505 - s
4768.73 1109.73 12. 42. 0.006 22.25 0.625 - ]

Nneroow
)

This section based on library: Hanford.Lib

Peak fails shape tests.
Peak area deconvoluted.

Peak written from unknown list.

Area < Critical level.
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RPP-RPT-58254 10/30/2014 - 12:51 PM 85 of 365

ORTBC g v - i (1215) Env32 G53W4.22 12-JUN-2014 10:44:54
rssi Spectrum name: G140120.Anl

Sample description
G140120 CTL, Cyl 2, Hot Spot 2

Spectrum Filename: H:\GammaVision\User\Spectra\G140120.Anl

True coincidence correction: NO
Peaked background correction: YES 20% detector background 051614 r
16-May-2014 14:34:20
Absorption (Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc, 34 cutoff 20.00000 %
Energy Calibration
Normalized diff: 0.0761

Laboratory: rssi







O o

RPP-RPT-58254

rssi

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22 11-JUN-2014 09:22:10
Spectrum name: G140119.Anl

Sample description

G140119 CTL, Cyl 2, Hot Spot 3

Spectrum Filename: H:\GammaVision\User\Spectra\G140119.Anl
i SUMMARY OF LIBRARY PEAK USAGE kb
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value
uCi/g keV uCi/g ucCi/g COMMENTS
RH-106 I 8.81E-04
511.86 B8.81E-04 &( 7.51E-05 1.32E+01 G
621.93 ©6.00E-04 & 1.13E-04 3.74E+01 G
616.22 1.83E-03 + 1.38E-03 B.56E+01 G
1128.07 S5.70E-03 & 1.78E-03 3.82E+01 G
4 of 6 peaks found
PB-214 N 3.01E-04
351.93 3.01E-04 (P 3.13E-05 1.63E+01 G
295.22 2.19E-04 - P &6.38E-05 2.59E+01 G
2 of 5 peaks found
EI-214 N 3.00E-04
609.32 3.00E-04 (P 3.54E-05 1.72E+01 G
1764.49 7.52E-04 + P 1,17E-04 6.23E+00 G
1120.29 6.22E-04 + P B8.90E-05 8.3BE+00 G
1238.12 1.13E-03 + P 2.16E-04 1.33E+01 G
4 of 5 peaks found
C€5-137 I 9.81E-03
661.66 9.81E-03 { 1.36E-05 6.76E-01 G
1 of 1 peaks found
NP-237 F 6.93E-04
86.48 3.17E-04 { 1.70E-04 5.38BE+01 G
108.42 4.27E-03 & 1.B0E-03 4.93E+01 XA
94.64 8.27E-03 &( 2.38E-03 3.76E+01 G
3 of 8 peaks found
U-238 N 5.38E-01
113.50 5.38BE-01 &( 1.38BE-01 3.81E+01 G
1 of 2 peaks found
Am-243 T 8.36E-04
74.66 B8.36E-04 ( 5.10E-05 6.53E+00 G
1 of 2 peaks found
K-40 N 3.02E-03
1460.82 3.02E-03 (P 1.53E-04 3.73E+00 G
1 of 1 peaks found
( - This peak used in the nuclide activity average.
* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went
negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

-2.
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RPP-RPT-58254

rssi

Sample description

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22

G140119 CTL, Cyl 2, Hot Spot 3

11-JUN-2014 09:22:10
Spectrum name: G140119.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\G140119.Anl

dr e g i i Wl ke g e o U N I D E N T I F I B D P E A K S U M M A R Y Ak khhhkdhdd
Peak Centroid Background Net Area  Intensity  Uncert FWHM Suppected
Channel Enexrgy Counts Counts Cts/Sec 1l Sigma ¥ keV Nuclide
164.23 35.77 2199. 1472. 0.204 6.35 1.068 XE-138 s8M
323.66 72.73 5668. 993. 0.138 11.18 1.596 AU-196 D
373.45 84.48 4906. 976. 0.136 10.64 1.603 HG-203 D
546.64 124.90 2171. 150. 0.021 72 0.3%8 - sM
1287.32 297.70 3030D. 91. 0.013 86 .65 1.731 8SB-126 sc
1614.23 373.76 1942. 135. 0.019 56.17 0.444 SE-75 s
1958.40 454 .01 1166. 139. 0.019 44 .42 0.421 - 8
2092.50 485.28 593. 94. 0.013 49.74 0.644 TL-208 s
2274 .68 527.75 610. 144. 0.020 33.28 0.491 - s
2324.27 539.32 430. 62. 0.009 53.50 0.333 - s
3198.11 743.10 93. 95. 0.013 26.38 0.465 PA-234M s
s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written >m unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

This section based on library: Hanford.Lib
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RPP-RPT-58254

10/30/2014 - 12:51 PM

ORTEC g v - i {1215) Env32 GS3W4.22 11-JUN-2014 09:15:05

RSSI Spectrum name: G140118.Anl
Sample description
G140118 CTL, Cyl 3, Shallow End
Spectrum Filename: H:\GammaVision\User\Spectra\G140118.Anl
el SUMMARY OF NUCLTIDES IN SAMPLE whEa
Time of Count Uncertainty 1 Sigma
Nuclide Activity Count ing Total
uCi/g
RH-106 <« 5.0671E-05
CO-60 < 2.2630E-06
PB-214 < 1.9567E-05
Ac-227 <« 1.5369E-01
BI-214 1.4431E-04 1.664E+01% 1.679E+01%
EU-! < 5.2262E-06
EU-155 <« 1.6086E-05
EU-152 <« 1.6254E-05
C§8-137 <« 6.9011E-06
< 1 6 0]

232 < 6.2102E-03
AC-228 < 3.4569E-05
NP-237 <« 5.5130E-0S
SB-125 <« 1.6212E-0S
Pl 39 < 3.0197E-01
PU-240 <« 1.1261E+00
U-234 < 2.2105E-02
U-238 < 3.7142E-02
Pa-231 « 2.1046E-04
AM-241 <« 6.5930E-05
U-235 §cC 3.3798E-05 7.885E+01% 7.889E+401%
Th-229 < 1.3176E-04
Am-243 3.5206E-05 5.421E+01% 5.434E4+01%
Cm-243 <« 1.2596E-05
Sn-126 C 6.0373E-05 6.004E+01% 6.015E+01%
K-40 2.6809E-03 6.608E+00% 7.434E+00%

# - All peaks for activity calculation had bad shape.

* - Activity omitted from total

& - Activity omitted from total and all peaks had bad shape.

< - MDA value printed.

A - Activity printed, but activity < MDA.

B - Activity < MDA and failed test.

C - Area < Critical level.

F - Failed fraction or key line test.

H - Halflife limit exceeded
----------------------------- SUMMARY e i
Total Activity ( 87.5 to 1776.5 keV) 2.955E-03 uCi/g
This section based on library: Hanford.Lib
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RPP-RPT-58254 10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22 11-JUN-2014 09:15:05

RSSI Spectrum name:

Sample description
G140118 CTL, Cyl 3, Shallow End

G140118.Anl1

Spectrum Filename: H:\GammaVision\User\Spectra\G140118.Anl

964.08 0.000ER+00 %
1112.07 0.000E+00 %
778.90 0.000E+00 %

CsS-137 I 0.0000E+00
661.66 0.000E+00 %

CS-134 I 0.0000E+00
604.72 0.000E+00
795.86 0.000E+00
569.33 0.000E+00

Lol o

Th-232 N 0.0000E+00
63.81 0.000E+00 %
140.88 0.000E+00

L

AC-228 N 0.0000E+00
911.20 0.000E+00
968.97 0.000E+00
338.32 0.000E+00
964.77 0.000E+00
463.00 0.000E+00

Rt of oF o0 oF

NP-237 F 0.0000E+00
86.48 0.000E+00
95.86 0.000E+00
92.28 0.000E+00
108.42 0.000E+00
94.64 0.000E+00
143.25 0.000E+00
57.10 0.000E+00
151.41 0.000B+00

Lo I o]

SB-125 I 0.0000E+00
427.87 0.000E+00
600.60 0.000E+00
635.95 0.000E+00
463.36 0.000E+00

o0 e o

PU-239 T 0.0000E+00
51.62 0.000E+00
129.30 0.000E+00
98.43 0.000E+00
94.65 0.000E+00
111.30 0.000E+00
375.05 0.000E+00
413.71 0.000E+00

e RY

PU-240 T 0.0000E+00
45.24 0.000E+00
104.23 0.000E+00
160.31 0.000E+00

oF df &

PU-238 T 0.0000E+00
43.50 0.000E+00
99.85 0.000E+00
152.72 0.000E+00

fr R o

U-234 N 0.0000E+00
53.20 0.000E+00 %

-3-

1.426E-05 1.00E+03
2.060E-05 1.00E+03
1.532E-05 1.00E+03

€.901E-06 1.00E+03

1.956E~-06 1.00E+03
5.026E-06 1.00E+03
3.763B-05 1.00E+03

6.210E-03 1.00E+03
1.703E-02 1. 03

3.457E-05 1.00E+03
5.022E-05 1.00E+03
4.695E-05 1.00E+03
6.543E-05 1.00E+03
1.246E-04 1.00E+03

5.513E-05 1.00E+03
9.839E-05 1.00E+03
4.409E-04 1.00E+03
9.188E-04 1.00E+03
6.477E-04 1.00E+03
1.095E-03 1.00B+03
1.085E-02 1.00E+03
1.409E-03 1.00E+03

1.621E-05 1.00E+03
2.147E-05 1.00E+03
1.620E-05 1.00E+03
5.195E-05 1.00E+03

3.020E-01 1.00E+03
7.846E-02 1.00E+03
9.223E-02 1.00E+03
1.106E-01 1,00E+03
2.732E-01 1.00E+03
2.695E-01 1.00E+03
3.274E-01 1.00E+03

1.126E+00 1.00E+03
7.125E-02 1.00E+03
8.037E-01 1.00E+03

0.000E+00 1.00E+03
7.361E-02 1.00E+03
4.236E-01 1.00E+03

2.211E-02 1.00E+03

Q0
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RPP-RPT-58254 10/30/2014 - 12:51 PM 95 of 365

ORTEC g v - i (1215) Env32 G53W4.22 11-JUN-2014 09:15:05
RSSI Spectrum name: G140118.Anl

Sample description
G140118 CTL, Cyl 3, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\G140118.Anl
} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes: Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray

F - Fast Neutron Activation X - X-Ray

I - Fission Product P - Positron Decay
N - Naturally Occurring Isotope S - Single-Escape

P - Photon Reaction D - Double-Escape

C - Charged Particle Reaction K - Key Line

M - No MDA Calculation A - Not in Average

R - Coincidence Corrected C - Coincidence Peak
H - Halflife limit exceeded

This section based on library: Hanford.Lib






RPP-RPT-58254

RSSI1

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 GS3W4.22 11-JUN-2014 09:15:05
Spectrum name: G140118.Anl

Sample description

G140118 CTL, Cyl 3, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\G140118.Anl
Acquisition information

Start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system

CLTCOMP MCB 9

Calibration

Filename:

Energy Calibration
Created:
Zero offset:
Gain:
Quadratic:

Efficiency Calibration
Created:
Type:
Uncertainty:
Coefficients:

Library Files

Main analysis library:
Library Match Width:
Peak stripping:

Analysis parameters

Analysis engine:

start channel:

Stop channel:

Peak rejection level:
Peak search sensitivity:
Sample Size:

Activity scaling factor:

Detection limit method:
Random error:
Systematic error:
Fraction Limict:
Background width:

Corrections

total peaks alloc.

Half lives decay limit: 12.000
Activity range facrtor: 2.000
Min. step backg. energy 0.000
Multiplet shift chanrel 2.000
Status Comments
Decay correct to date: NO
Decay during acguisition: NO
Decay during collection: NO
True coincidence correction: NO

Peaked background correction: YES

Absorption (Internal):
Geometry correction:
Random summing:

25 cutoff
Energy Calibration
Normalized diff:

10-Jun-2014 16:38:02

7200
7203

0.04 ¥
1

G140118.An1

05-9-14 calbiration GEM-10175

10-Jun-2014 10:16:41
-0.121 keVv

0.218 keV/channel
1.305E-08 keV/channel”2

08-May-2014 19:30:22
polynomial
0.804 %

-0.496291 -5.465037 0.606430
-0.060110 0.001719 -0.000022

Hanford.Lib
0.500
Library based

Env32 G53W4 .22
20 4.24keV )

8144 {( 1776.54keV )

100.000%
3
1.0000E+00

1.0000E+00/( 1.0000E+00*

1.0000E+00

Traditional ORTEC method
1.000000CE+00
1.000000CE+00

0.000%

1,0000E+00)

best method (based on spectrum).

GEM-10175 04_30_14.Pbc

30-Apr-2014 11:30:36

NO

NO

NO
20.00000 %
0.2982
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RPP-RPT-58254

ORTEC g v - i

RSSI

Sample description

G140111 CTL Cyl 4,

10/30/2014 - 12:51 PM

(1215) Env32 G53W4.22
Spectrum name:

Shallow End, 2 hour

09-JUN-2014 13:37:28
G140111.An1

Spectrum Filename: H:\GammaVision\User\Spectra\G140111.Anl

bt SUMMARY OF LIBRARY PEAK USAGE bbbt
- Nuclide - Average = ------------- Peak ---------c-0o--
Name Code Activity Energy Activity Code MDA Value
uCi/g kev uCi/g ucCi/g COMMENTS
RH-106 I 0.0000E+00
511.86 0.000E+00 % 4.860E-05 1.00E+03 G
621.93 0.000E+00 % 3.571E-05 1.00E+03 G
1050.41 0.000E+00 % 1.138E-04 1.00E+03 G
616.22 0.000E+00 % 3.802E-04 1.00E+403 G
873.49 0.000E+00 % 1.128E-03 1.00E+03 G
1128.07 0.000E+00 % 4.720E-04 1.00E+03 G
CO-60 F 0.0000E+00
1332.49 0.000E+00 % 3.816E-06 1.00E+03 G
1173.23 0.000E+00 % 4.247E-06 1.00E+03 G
I-129 0.0000E+0Q0
39.58 0.000E+00 % 0.000E+00 1.00E+03 G
PB-214 N 0.0000E+00
351.93 0.000E+00 % 1.795E-05 1.00B+03 G
295.22 0.000E+00 % 2.690E-05 1.00E+03 G
77.11 0.000E+00 % 6.548E-05 1.00E+03 XA
241.99 0.000E+00 % 5.680E-05 1.00E+03 G
74.82 0.000E+00 % 2.252E-04 1.00E+03 XA
Ac-227 N 0.0000E+00
147.61 0.000E+00 % 1.174E-01 1.00E+03 G
160.49 0.000E+00 % 3.957E-02 1.00E+03 G
BI-214 N 1.1731E-04
609.32 1.173E-04 6.92SE-06 1.30E+01 G
1764.49 0.000E+00 % 1.010E-05 1.00E+03 G
1120.29 0.000E+00 % 2.140E-05 3.91E+02 G
1238.12 2.635E-04 & 1.258E-04 4.37E+01 G
768.36 3.604E-04 & 1.169E-04 2.83E+01 G
RA-226 N 0.0000E+00
186.21 0.000E+00 & 0.000E+00 1.00E+03 GA
BU-154 I 0.0000E+00
123.07 0.000E+00 % 1.366E-05 1.00B+03 G
1274.43 0.000E+00 & 1.619E-05 1.00E+03 G
723.30 0.000E+00 % 2.614E-05 1.00E+03 G
1004.76 0.000E+00 % 1.415E-05 1.00E+03 G
873.18 0.000E+00 % 4.096E-05 1.00E+03 G
996.29 0.000E+00 % 2.412E-05 1.00E+03 G
EU-155 I 0.0000E+00
86.55 0.000E+00 % 2.640E-05 1.00E+03 G
105.31 0.000E+00 % 2.513E-05 1.00E+03 G
45.30 0.000E+00 % 2.033E-02 1.00E+03 G
60.01 0.000E+00 & 2.194E-03 1.00E+03 G
EU-152 F 0.0000E+00
121.78 0.000E+00 % 1.542E-05 1.00E+03 G
344.28 0.000E+00 % 6.118E-06 1.00E+03 G

-2.
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RPP-RPT-58254

RSSI

10/30/2014 - 12:51 PM

Sample description

Spectrum Filename: H:

U-234

U-238

Pa-231

AM-241

U-235

Th-229

Am-243

Cm-243

Sn-126

W B v
t

+
1

N 0.0000E+00
53.20 0.000E+00
120.90 0.000E+00

N 0.0000E+00
113.50 0.000E+00
49.55 0.000E+00

N 0.0000E+00
2B3.69 0.000E+00
300.07 0.000E+00
330.06 0.000E+00
302.65 0.000E+00

T 1.2238E-04
59.54 1.224E-04

N 0.0000E+00
143.76 0.000E+00
163.33 0.000E+00
185.71 0.000E+00
205.31 0.000E+00

I 0.0000E+00
210.15 0.000B+00
183.51 0.000E+00
156.41 0.000E+00
136.99 0,000E+00
B6.40 0.000E+00
86.25 0.000E+00

T 9.1574E-05
74.66 9.157E-05
43.53 0.000E+00

F 0.0000E+00
277.60 0.000E+00
228.18 0.000E+00
209.75 0,000E+00

I 0.0000E+00
87.57 0.000E+00
86.94 0.000E+00
64.28 0.000E+0Q0

N 0.0000E+00
1460.82 0.000E+00

ORTEC g v - 1 (1215) Env32 G53W4.22
Spectrum name:

¥
%

R 9 I J¢ d° R N @ o I R R

oP of

n

09-JUN-2014 13:37:28
G140111.Anl

G140111 CTL Cyl 4, Shallow End, 2 hour

5.181E-02
7.370E-03

2.132E-02
1.199E-01

1.614E-04
1.550E-04
2.899E-04
1.507E-04

6.718E-05

2.917E-05
6.153E-05
7.830E-06
8.934E-0S

1.012E-04
7.955E-05
2.963E-04
3.968E-04
2.265E-04
6.094E-04

1.606E-05
0.000B+00

2.719E-0S
2.596E-05
1.459E-04

1.594E-05
7.036E-05
9.008E-05

1.242E-04

This peak used in the nuclide activity average.
Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went

negative during deconvolution.
Peak is too narrow.

Peak is too wide at FW25M, but ok at FWHM.

Peak fails sensitivity test.

Peak identified, but first peak of this nuclide
failed one or more qualification tests.
Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

-4-

\GammaVision\User\Spectra\G140111.Anl

1.00E+03
1.00E+03

1.00E+03
1.00E+03

1.00E+03
1.00E+03
1.00E+03
1.00E+03

6.58E+01

1.00E+03
1.00E+03
1.00E+03
1.00E+03

1.00E+03
1.00E+03
1.00E+03
1.00E+03
1.00E+03
1.00E+03

2.37E+01
4.66E+01

1.00E+03
1.00E+03
1.00B+03

1.00E+403
1.00E+03
1.00E+03

0.00E+00

QaQ Q@ [YE2> RN N QOO0 Q Qa0 Q@

Qa®
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RPP-RPT-58254 10/30/2014 - 12:51 PM 103 of 365

ORTEC g v - i (1215) Env32 G53W4.22 09-JUN-2014 13:37:28
RSSI Spectrum name: G140111.Anl

Sample description
G140111 CTL Cyl 4, Shallow End, 2 hour

Spectrum Filename: H:\GammaVision\User\Spectra\G140111.Anl

sedwwdddddwd (JN T D E NTITF I B D P EAK S UM MARY Wk bk bk
Peak Centroid Background Net Area Intensity Uncert FWHM Suspected

Channel Energy  Counts Counts  Cts/Sec 1 Sigma ¥ keV Nuclide
166.83 36.31 115. 152. 0.021 15.49 0.641 - s

s - Peak fails shape tests.

D - Peak area deconvoluted.

L - Peak written from unknown list.
C - Area < Critical level.

This section based on lib ‘y: Hanford.Lib







RPP  °T-58254 10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22 09-JUN-2014 13:37:28
RSSI Spectrum name: G140111.Anl

Sample description
G140111 CTL Cyl 4, Shallow End, 2 hour

Spectrum Filename: H:\GammaVision\User\Spectra\G140111.Anl

Absorption {(Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 19 cutoff 20.00000 %
Energy Calibration
Normalized diff: 0.4190
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RPP-RPT-58254 10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 GS3W4.22 10-JUN-2014 16:28:54

RSsI1 Spectrum name: G140116.Anl

Sample description
G140116 CTL, Cyl 5, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\G140116.Anl

i SUMMARY OF LIBRARY PERAK USAGE bl Al
- Nuclide - Average =  ~--v--------- Peak --------------
Name Code Activity Energy Activity Code MDA Value
uCi/g keVv uCi/g uCi/g COMMENTS
RH-106 I 3.6667E-04
511.86 3.667E-04 *{ 2.666E-05 1.47E+01 G
621.93 4.B0BE-05 - 3.107E-05 4.84E+01 G
1050.41 0.000E+00 % 1.919E-04 2.65E+02 G
616.22 0.000E+00 7.00BE-05 0.00E+00 G
873.49 0.000E+00 % 8.434E-04 1.42E+402 G
1128.07 0.000E+00 % 4.720E-04 1.00E+03 G
C0-60 F 0.000 -00
1332.49 0.000E+00 % 2.263E-06 1.00E+03 G
1173.23 0.000E+00 & 6.311E-06 1.00E+03 G
I-129 0.0000E+00
39.58 0.000E+00 % 0.000E+00 1.00E+03 G
PB-214 N 0.0000E+00
351.93 0.00O0E+00 % 1.B98E-05 1.00E+03 G
295.22 0.000E+00 % 2.817E-05 1.00E+03 G
77.11 0.000E+00 % 8.395E-05 1.00E+03 XA
241.99 0.000E+00 % 6.771E-05 1.00E+03 G
74.82 0.000E+00 % 2.113E-04 1.00E+03 XA
Ac-227 N 0.0000E+00
147.61 0.000E+00 % 1.556E-01 1.00E+03 G
160.49 0.000E+00 & 9.139E-02 1.00E+03 G
BI-214 N 1.0379E-04
609.32 1.038E-04 ( 8.201E-06 1.4%E+01 G
1764.49 0.000B+00 % 1.010E-05 1.00E+03 G
1120.29 3.490E-04 + - 7.277E-05 1.68E+01 G
1238.12 6.947B-04 + 1.778E-04 2.20E+01 G
768.36 0.000E+00 % 7.241E-05 1.68E+02 G
RA-226 N 0.0000E+00
186.21 0.000E+00 ? 0.000E+00 1.00E+03 GA
EU-154 I 0.0000E+00
123.07 0.000E+00 & 9.731E-06 1.00E+03 G
1274.43 0.000E+00 % 3.103E-06 1.00E+03 G
723.30 0.000E+00 % 2.241E-05 1.00E+03 G
1004.76 0.000E+00 % 3.444E-05 1.00E+03 G
873.18 0.000E+00 % 2.451E-05 1.00E+03 G
996.29 0.000E+00 & 2.976E-05 1.00E+03 G
EU-155 I 0.0000E+00
86.55 0.000E+00 % 1.043E-05 1.00E+03 G
105.31 0.000E+00 % 1.100E-05 1.00B+03 G
45.30 0.000E+00 % 2.556B-02 1.00E+03 G
60.01 0.000E+00 % 1.182E-03 1.00E+03 G
EU-152 F 0.0000E+00
121.78 0.000E+00 % 1.847E-05 1.00E+03 G
344.28 0.000E+00 & 1.507E-05 1.00E+03 G
1408.01 0.000EB+00 % 2.277E-05 1.00E+03 G

-2.
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f.. >-RPT-58254

RSSI

Sampl

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22

e description

G140116 CTL, Cyl 5, Shallow End

10-JUN-2014 16:2B:54
Spectrum name: G140116.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\G140116.Anl
120.90 0.000E+00 %

U-238

Pa-231

AM-241

U-235

Th-229

Am-243

Cm-243

Sn-126

N 0.0000E+00

N 0.0000E+00

T 0.0000E+00

N 0.0000E+00

I 0.0000E+00

T 8.8437E-05

F 0.0000E+00

I 9.4231E-0S5

N 2.3707E-03

This peak used in

113.50
49.55

283.69
300.07
330.06
302.65

59.54

143.76
163.33
185.71
205.31

210.15
193.51
156 .41
136.99
86.40
86.25

74.66
43.53

277.60
228.18
209.75

87.57
86.94
€4.28

1460.82

0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.0C0E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

8.8B44E-0S
0.000E+00

0.000E+00
0.000E+00
0.000E+00

4.690E-05
0.000E+00
2.767E-04

2.371E-03

90

@ e o I P I

a0 MR B e

(

1.117E-02 1.00E+03

'y

.092E-02 1.00E+03
.523E-02 1.00B+03

o

.244E-04 1.00E+03
.469E-04 1.00B+03
.151E-04 1.00E+03
.916E-04 1.00E+03

(SRS ISEN]

5.274E-05 1.00E+03

.BB2E-05 1.00E+03
.867E-05 1.00E+03
.990E-06 1.00E+03
.106E-05 1.00E+03

@ U O

.258E-04 1.00E+03
.727E-05 1.00E+03
.578E-04 1.00E+03
.424E-04 1.00E+03
.251E-04 1.00E+03
.464E-04 1.00E+03

N =W WD

1.473E-05 2.17E+01
0.000E+00 1.00E+03

(=)

.570E-05 1.00E+03
.B77E-05 1.00E+03
.069E-04 1.00E+03

= W

[y

.861E-05 5.29E+01
.723E-05 1.00E+03
.042E-04 9.49EB+01

N oY

4.146E-05 7.44E+00

the nuclide activity average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went

negative during deconvolution.
Peak is too narrow.
Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.
Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.
Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

-4-
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RPP-RPT-58254 10/30/2014 - 12:51 PM

ORTEC g v - 1 (1215) Env32 G53W4.22 10-JUN-2014 16:28:54
RSSI Spectrum name: Gl140116.Anl

Sample description
G140116 CTL, Cyl 5, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\G140116.Anl

L 22X RS R RS U N I D E N T I F I E D P E A K S U M M A R Y 2222222222
Peak Centroid Background Net Area Intensity Uncert FWHM Suspected

Channel Energy Counts Counts Cts/Sec 1 Sigma ¥ keV  Nuclide
165.56 35.98 86. 30. 0.004 51.24 0.586 - 8
730.25 159.12 162. 26. 0.004 75.18 0.472 - [:14
954.70 208.06 107. 47. 0.007 38.48 0.426 - s

s - Peak fails shape tests.

D - peak area deconvoluted.

L - Peak written from unknown list.
C - Area < Critical level.

This sect b on rs 1.Lib
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RPP-RPT-58254

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22 09-JUN-2014 16:38:58
Spectrum name: G14011

I

Sample

description

G140113 CTL, Cyl 6, Deep End

3.Anl1

Spectrum Filename: H:\GammaVision\User\Spectra\G140113.Anl

e SUMMARY OF NUCLIDES I N SAMPLE o
Time of Count Uncertainty 1 Sigma
Nuclide Activity Counting Total
uCi/e¢
KH-1vo < 2. oveem— v
CO-60 < 2.2630E-06
PB-214 <« 1.6245E-05
Ac-227 <« 1.7276E-01
BI-214 < 1.0328E-05
EU-154 <« 1.1681E-0S
EU-155 <« 1.8252E-05
EU-152 « 1.3212E-05
CS-137 <« 1.9884E-06
< 4 -06
< 6.11858-03
AC-228 « 1.4274E-05
NP-237 <« 4 .5286E-05
SB-125 <« 9.9007E-06
PU-239 <« 3.3940E-01
PU-240 <« 1.1324E+00
U-234 < 3.7271E-G2
U-238 < 3.9608E-02
Pa-231 <« 2.4980E-04
AM-241 < 8.5415E-05
U-238 < 4.2692E-05
Th-229 <« 5.9612E-05
Am-243 <« 1.6816E-05
Cm-243 <« 2.7811E-05
Sn-126 <« 1.8308E-05
K-40 < 8.1950E-05
< - MDA value printed.
A - Activity print but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
----------------------------- SUMMARY R R E R Rl i
Total Activity ( 4.2 to 1776.7 keV) 0.000E+00 uCi/g

This section based on library: Hanford.Lib
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RPP-RPT-58254

RSSI

Sampl

ORTEC g v - i (1215) Env32

e description

10/30/2014 - 12:51 PM

GS3W4.22

Spectrum name:

G140113 CTL, Cyl 6, Deep End

09-JUN-2014 16:38:58
G140113.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\G140113.Anl
964.08 0.000E+00 &
0.
0.

CS-137

CS-134

Th-232

AC-228

NP-237

SB-125

PU-239

PU-240

PU-238

U-234

I 0.0000E+00

I 0.0000E+00

N 0.0000E+00

N 0.0000E+00

F 0.0000E+00

1 0.0000E+00

T 0.0000E+00

T 0.0000E+00

T 0.0000E+00

N 0.0000E+00

1112.07
778.90

661 .66

604.72
795.86
569.33

63.81
140.88

911.20
968.97
338.32
964.77
463.00

86.48
95.86
92.28
108.42
94.64
143.25
57.10
151.41

427.87
600.60
635.95
463.36

51.62
129.30
98.43
94.65
111.30
375.05
413.71

45.24
104.23
160.31

43.50
99.85
152.72

53.20

(=N =lN=e]

QO 000000

000E+00
000E+00

.000E+00

000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00

000E+00

.000E+00
.000E+00

000E+00
000E+00

.000E+00

.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00

.000E+0Q0

-3-

%
&

" " op

- o] L I A 90 4O Ie of R 00 W R L I g

o

L 4

3.020E-05
3.992E-05
3.331E-05

1.988E-06

4.500E-06
6.329E-06
3.353E-05

6.118E-03
1.206E-02

1.427E-05
4.608E-0S
2.868E-05
4.190E-05
9.314E-05

4.529E-05
1.652E-04
3.668E-04
5.691E-04
6.957E-04
1.056E-03
9.947E-03
1.852E-03

9.901E-06
1.782E-05
3.645E-05
4.541E-05

3.394E-01
5.758E-02
4.401E-02
1.188E-01
4.152E-01
1.903E-01
3.381E-01

1.132E+00
9.737E-02
1.114E+00

0.000E+00
7.835E-02
2.031E-01

3.727E-02

1

1.

1

O0E+03
00E+03

.00E+03

.00E+03

.00E+03
.00E+03
.00E+03

.00E+03
.00E+03

.00E+03
.00E+03
.00E+03
.00E+03
.00E+03

-00E+03
.00E+03

00E+03

.00E+03
.00E+03
.00BE+03
.00E+03
.00E+03

.00E+03
.00E+03
.00E+03
.00E+03

.00E+03
.00E+03
.00E+03
.00E+03
.00E+03
.Q0E+03
.00E+03

.00E+03
.00E+03

.

00E+03

.00E+03
.00E+03
.00E+03

.00E+03

Qe

[»n)] [P~ N2}

[N § ; ; [2 ] Qoo a0 e § § § Q QOO0
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RPP-RPT-58254 10/30/2014 - 12:51 PM 117 of 365

ORTEC g v - i (1215) Env32 G53W4.22 09-JUN-2014 16:38:58
RSS1I Spectrum name: G140113.Anl

Sample description
G140113 CTL, Cyl 6, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140113.Anl
} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes: Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray

- Fast Neutron Activation X - X-Ray

- Fission Product P - Positron Decay

- Naturally Occurring Isotope S - Single-Escape

- Photon Reaction D - Double-Escape
Charged Particle Reaction K - Key Line

- No MDA Calculation A - Not in Average

- Coincidence Corrected C - Coincidence Peak
- Halflife limit exceeded

TXEROMZ T
'

This section based on library: Hanford.Lib






RPP-RPT-58254 10/30/2014 - 12:51 PM 119 of 365

ORTEC g v - i (1215) Bnv32 G53W4.22 09-JUN-2014 16:38:58
RSSI Spectrum name: G140113 _Anl

Sample description
G140113 CTL, Cyl 6, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140113.Anl
Acquisition information

Start time: 09-Jun-2014 14:21:25
Live time: 7200

Real time: 7202

Dead time: 0.03 %

Detector 1ID: 1

Detector system
CLTCOMP MCB 9

Calibration
Pilename: G140113.Anl1
05-9-14 calibration GEM-10175

Energy Calibration

Created: 09-Jun-2014 10:14:03
Zexro offset: -0.124 kev

Gain: 0.218 keV/channel
Quadratic: 1.072E-08 keV/channel”2

Bfficiency Calibration

Created: 08-May-2014 19:30:22

Type: Polynomial

Uncertainty: 0.804 %

Coefficients: -0.496291 -5.469037 0.606430

-0.060110 0.001719 -0.000022

Library Files

Main analysis library: Hanford.Lib
Library Match Width: 0.500
Peak stripping: Library based
Analysis parameters
Analysis engine: Env32 G53W4 .22
Start channel: 20 ( 4.24keV )
Stop channel: 8144 ( 1776.71keV )
Peak rejection level: 100.000%
Peak search sensitivity: 3
Sample Size: 1.0000E+00
Activity scaling factor: 1.0000E+00/( 1.0000E+00* 1,0000E+00) =
1.0000E+00
Detection limit method: Traditional ORTEC method
Random error: 1.0000000E+00
Systematic error: 1.0000000E+00
Fraction Limit: 0.000%
Background width: best method (based on spectrum).
Half lives decay limit: 12.000
Activity range factor: 2.000
Min. step backg. energy 0.000
Multiplet shift channel 2.000
Corrections Status Comments
Decay correct to date: NO
Decay during acquisition: NO
Decay during collection: NO
True coincidence correction: NO
Peaked background correction: YES GEM-10175 04_30_14.Pbc
30-Apr-2014 11:30:36
Absorption (Internal): NO
Geometry correction: NO






RPP-RPT-58254 10/30/2014 - 12:51 PM 121 of 365

ORTEC g v - 1 (1215) Env32 GS53W4.22 10-JUN-2014 14:12:46
RSSI Spectrum name: G140115.Anl

Sample description
G140115 CTL, Cyl 7, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\Gl140115.Anl
ol SUMMARY OF NUCLIDES IN SAMPLE whAAw
Time of Count Uncertainty 1 Sigma

Nuclide Activity Counting Total
uCi/g

RH-106 < 4 .6335E-05
CO-60 < 2.2630E-06
PB-214 <« 1.7747E-05
Ac-227 « 1.7592E-01
BI-214 1.6604E-04 1.243E+01% 1.264E+01%
EU-154 <« 1.1243E-05
EU-155 < 1.2977E-05
BU-152 <« 1.6293E-05
C8-137 <« 2.2351E-06

‘134 <« 5.5 1-06
1m-232 < S.494/£-03
AC-228 <« 3.4569E-05
NP-237 <« 3.2198E-05
SB-125 <« 6.6041B-06
PU-239 <« 2.0113E-01
PU-240 < 5.2214E-01
U-234 < 4,4731E-02
U-238 < 5.4206E-02
Pa-231 <« 2.6080E-04
AM-241 <« 9.2328E-05
U-235 < 4.7514E-05
Th-229 <« 1.3840E-04
Am-243 7.5684E-05 2.725E+01% 2.751E+01%
Cm-243 <« 2.5125E-05
Sn-126 2.0151E-05
K-40 2.4585E-03 6.901E+00% 7.695E+00%

< - MDA value printed.

A - Activity printed, but activity < MDA.

B - Activity < MDA and failed test.

C - Area < Critical level.

F - Failed fraction or key line test.

H - Halflife limit exceeded
----------------------------- SUMMARY LR b R R R
Total Activity ( 4.2 to 1776.5 keV) 2.700E-03 wuCi/g
This section based on library: Hanford.Lib
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RPP-RPT-58254 10/30/2014 - 12:51 PM 123 of 365

ORTEC g v - i (1215) Env32 G53W4.22 10-JUN-2014 14:12:46
RSSI Spectrum name: G140115.Anl

Sample description
G140115 CTL, Cyl 7, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140115.Anl
964.08 0.000E+00 % 1.426E-05 1.00E+03
1112.07 0.000E+00 % 1.759E-05 1.00E+03
778.90 0.000E+00 % 1.532E-05 1.00E+03

QR

CS-137 I 0.0000E+00
661.66 0.000E+00 % 2.235E-06 1.00E+03 G

CS-134 I 0.0000E+00
604.72 0.000E+00 502E-06 1.00E+03
795.86 0.000E+00 .395E-06 1.00E+03
569.33 0.000E+00 % 2.162E-05 1.00E+03

P o
® un
Q Q@

Th-232 N 0.0000E+00
63.81 0.000E+00 % 5.495E-03 1.00E+03 G
140.88 0.000E+00 .417E-02 1.00E+03

L
o

AC-228 N 0.0000E+00

911.20 0.000E+00 % 3.4S7E-05 1.00E+03 G
968.97 0.000E+00 % 2.814E-05 1.00E+03 G
338.32 0.000E+00 % 4.872E-05 1.00E+03 G
964.77 0.000E+00 % 1.583E-04 1.00E+03 G
463.00 0.000E+00 & 1.163E-04 1.00E+03 G
NP-237 F 0.0000E+00
86.48 0.000E+00 % 3.220E-05 1.00E+03 G
95.86 0.000E+00 % 1.456E-04 1.00E+03 XA
92.28 0.000E+00 & 3.67%E-04 1.00E+03 XA
108.42 0.000E+00 % 6.902E-04 1.00E+03 XA
94.64 0.000E+00 % 8.226E-04 1.00E+03 G
143.25 0.000E+00 & 9.647E-04 1.00E+03 G
$7.10 0.000E+00 & 1.218E~02 1.00E+03 G
151.41 0.000E+00 % 1.703E-03 1.00E+03 G
SB-125 I 0.0000E+00
427.87 0.000E+00 % 6.604E-06 1.00E+03 G
600.60 0.000E+00 & 2.147E-05 1.00E+03 G
635.95 0.000E+00 % 4.150E-05 1.00E+03 G
463.36 0.000E+00 & 4.849E-05 1.00E+03 G
PU-239 T 0.0000E+00
§1.62 0.000E+00 % 2.011E-01 1.00E+03 G
129.30 0.000E+00 % 5.683E-02 1.00E+03 G
98.43 0.000E+00 % 4.284E-02 1.00E+03 XA
94.65 0.000E+00 % 1.405E-01 1.00E+03 XA
111.30 0.000E+00 % 1.904E-01 1.00E+03 XA
375.05 0.000E+00 & 1.879E-01 1.00E+03 G
413.71 0.000E+00 & 2.464E-01 1.00E+03 G
PU-240 T 0.0000E+00
45.24 0.000E+00 % 5.221E-01 1.00E+03 G
104.23 0.000E+00 & 7.067E-02 1.00E+03 G
160.31 0.000E+00 % 9.745E-01 1.00E+03 G
PU-238 T 0.0000E+00
43.50 0.000E+00 % 0.000E+00 1.00E+03 G
99.85 0.000E+00 & 7.165E-02 1.00E+03 G
152.72 0.000E+00 & 4.282E-01 1.00E+03 G

U-234 N 0.0000E+00
53.20 0.000E+00 % 4.473E-02 1.00E+03 G

-3






RPP-RPT-58254 10/30/2014 - 12:51 PM 125 of 365

ORTEC g v - 1 (1215) BEnv32 G53W4.22 10-JUN-2014 14:12:46
RSSI Spectrum name: G140115.Anl

Sample description
G140115 CTL, Cyl 7, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140115.Anl
P - Peakbackground subtraction
} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes: Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray

F - Fast Neutron Activation X - X-Ray

I - Fission Product P - Positron Decay
N - Naturally Occurring Isotope S - Single-Escape

P - Photon Reaction D - Double-Escape

C - Charred Particle Reaction K - Key Line

M - No! . Calculation A - Not in Average

R - Coinciadence Corrected C - Coincidence Peak
H - Halflife limit exceer |

This section based on library: Hanford.Lib






RPP-RPT-58254

ORTEC g v - i (1215) Env32
RSSI

Sample description

10/30/2014 - 12:51 PM

G53W4.22 10-JUN-2014 14:12:46

Spectrum name: G140115.Anl

G140115 CTL, Cyl 7, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140115.Anl

Acquisition information
Start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system
CLTCOMP MCB 9

Calibration
Filename:

10-Jun-2014 10:20:08

7200
7203

0.04 %
1

G140115.Anl

05-9-14 calbiration GEM-10175

Energy Calibration
Created:
Zero offset:
Gain:
Quadratic:

Efficiency Calibration
Created:
Type:
Uncertainty:
Coefficients:

Library Files
Main analysis library:
Library Match Width:
Peak stripping:

Analysis parameters
Analysis engine:
Start channel:
Stop channel:
Peak rejection level:
Peak search sensitivity:
Sample Size:
Activity scaling factor:

Detection limit method:
Random error:
Systematic error:
Fraction Limit:
Background width:

Half lives decay limit:

10-Jun-2014 10:16:41
-0.121 kev

0.218 keV/channel
1.305E-08 keV/channel”2

08-May-2014 19:30:22

Polynomial

0.804 %

-0.496291 -5.469037 0.606430
-0.060110 0.001719 -0.000022

Hanford.Lib
0.500
Library based

Env32 G53W4 .22
20 | 4.24keV )
8144 { 1776.54keV )
100.000%
3
1.0000E+00
1.0000E+00/( 1.0000E+00* 1.0000E+00)
1.0000E+00
Traditional ORTEC method
1.0000000E+00
1.0000000E+00
0.000%
best method (based on spectrum).
12.000

Activity range factor: 2.000
Min. step backg. energy 0.000
Multiplet shift channel 2.000
Corrections Status Comment s
Decay correct to date: NO
Decay during acquisition: NO
Decay during collection: NO
True coincidence correction: NO

Peaked background correction: YES

Absorption (Internal):
Geometry correction:

GEM-10175 04_30_14.Pbc
30-Apr-2014 11:30:36
NO

NO
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RPP-RPT-58254 10/30/2014 - 12:51 PM 129 of {

ORTEC g v - 1 (1215} Bnv32 G53W4.22 12-JUN-2014 15:42:37
rssi Spectrum name: G140123.Anl

Sample description
G140123 CTL, Cyl 8, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\G140123.Anl
bt SUMMARY OF NUCLIDES IN SAMPLE b
Time of Count Uncertainty 1 Sigma

Nuclide Activity Counting Total
uCi/g
RH-106 <« 2.87B-05
CO-60 < 8.96RB-06
PB-214 2.00E-04 1.26E+401% 1.28E+401%
Ac-227 « 2.03E-01
BI-214 2.29E-04 1.38E+01% 1.40E+01%
EU-154 <« 1.43E-05
EU-155 « 4.14E-05
EU-152 <« 1.88B-05
cs 17 1.89E-04 8.60E+00% 8.87E+00%
C5-134 < 4.74R-06
Th-232 < 8.2 03
AC-228 2.658-04 1.69E+01% 1.71E401%
NP-237 <« 1.03E-04
SB-125 <« 1.46E-05
PU-239 <« 1.35E-01
PU-240 <« 8.26E-01
PU-238 <« 2.80E+01
-234 < 6.26E-02
18 < 5.27E-02
131 <« 2.39E-04
AM-241 <« 1.06E-04
U-23s5 4 2,75E-04 2.16E+01% 2.18E+01%
Th-229 <« 1.58E-04
Am-243 # 2.23E-04 2.13E+01% 2.16E+01%
Cm-243 <« 3.82E-05
8Sn-126 <« 1.84B-05
K-40 3.31E-03 5.87E+00% 6.28E+00%
# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value p i.
A - Activity pr but activity < MDA.
B - Acrivity < id failed test.
C - a < Crit..u. level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

----------------------------- SUMMARY --crmecececcmccccmccaacaana
Tntal Activity {( 968.9 to 1897.5 keV) 4.69E-03 uCi/g
' .8 section based on library: Hanford.Lib







RPP-RPT-58254 10/30/2014 - 12:51 PM
Ol g v - i (1215) Env32 G53W4.22 12-JUN-2014 15:42:37
rssi Spectrum name: G140123.An1

Sample descri=rion
140123 , Cyl 8, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\G140123.An1

- Coinc mnce Corrected

Positron Decay
Single-Escape

- Double-Escape

Key Line

- Not in Average

Coincidence Peak

F - Fast Neutron Activation X - X-Ray
I - Fission Product P -

N - Naturally Occurring Isotope s -

P - Phot ~ action D

C - Chax article Reaction K -

M - No ¥ lculation A

R C

H

- Halfl___. limit exceeded

This section based on library: Hanford.Lib






P-RPT-58254

ORTEC g v - i

rssi Spe

Sample description

(1215) Env32 G53wW4.22

10/30/2014 - 12:51 PM 5

12-JUN-2014 15:42:37
ctrum name: G140123.Anl

G140123 CTL, Cyl 8, Shallow End

Spectrum Filename: H:\GammaVision\User\Spectra\Gl40123.Anl

Acquisition information
Start time:
Live time:
Real time:
Dead time:
Detector ID:

720
720

Detector system
BACKROOM MCB 9

Calibration
Filename:

Energy Calibration
Created:
7aro offset:
in:
Quadratic:

Efficiency Calibration
Created:
Type:
Uncertainty:
Coefficients:

Library Files
Main analysis library:
Library Match wWidth:
Peak stripping:

Analyeis parameters

12-Jun-2014 12:09:33
0
S
0.07 %
3

G140123.An1

11-Jun-2014 09:53:36
2.233 keVv

0.233 kev/channel
2.748E-08 keV/channel”2

10-Jun-2014 11:47:05

Polynomial

2.601 %

0.410214 -4.897318 0.558289
0.056027 0.001413 -0.000011

Hanford.Lib
0.500
Library based

Analysis engine: Env32 GS3W4 .22

Start channel: 20 2.43kev )

Stop channel: 8144 {( 1897.53keVv )

peak rejection level: 100.000%

Peak search sensitivity: 3

Sample Size: 1.0000E+00

Activity scali factor: 1.0000B+00/{( 1.0000E+00* 1.0000E+00)}) =
1.0000E+00

Detection limit method:
Random error:
Systematic error:
Fraction Limit:
Background width:

Traditional ORTEC method
1.0000000E+00

1.0000000E+00

0.000%

best method (based on spectrum).

Half lives decay limit: 12.000
Activity range factor: 2.000
Min. step backg. energy 0.000
Multiplet shift channel 2.000
Corrections Status Comments
Decay correct to date: NO
Decay during acquisition: NO
Decay during collection: NO
True coincidence correction: NO
Peaked background correction: YES 20% detector background 051614 r
16-May-2014 14:34:20
Absorption (Internal}: NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 35 cutoff 20.00000 L 1
Energy Calibration
Normalized diff: 0.3764






RPP-Rf , 58254

10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 GS3W4.22 09-JUN-2014 12:47:54

RSSI

Sample description

Spectrum name: G140112.Anl

G140112 CTL, Cyl 9, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140112.Anl

bl SUMMARY

OF LIBRARY PEAK USAGE

LR 2 2 3

- Nuclide - Average  ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value
uCi/g keV uCi/g uCi/g COMMENTS
RH-106 I 0.0000E+00
511.86 0.000E+00 % 4.027E-05 1.00B+03 G
621.93 0.000E+00 % 5.053E-05 1.00E+03 G
1050.41 0.000E+00 % 1.138E-04 1.00E+03 G
616.22 0.000E+00 % 5.607E-04 1.00E+03 G
873.49 0.000E+00 % 6.747E-04 1.00E+03 G
1128.07 0.000E+00 % 1 '8E-03 1.00E+03 G
co | F 0.0000E+00
1332.49 0.000E+00 % 1.131E-06 1.00B+03 G
1173.23 0.000E+00 & 5.961E-06 1.00E+03 G
I-129 0.0000E+00

PB-214 N 0.0000E+00

Ac-227 N 0.0000E+00

BI-214 N 1.4664E-04

RA-226 N 0.0000E+00

EU-154 I 0.0000E+00

EU-155 I 0.0000E+00

EU-152 F 0.0000E+00

39.58 0.000E+00 & 0.000E+00 1.00E+03
351.93 0.000E+00 % 1.701E-05 1.00E+03
295.22 0.000E+00 % 2.430E-05 1.00E+03

77.11 0.000E+00 % 9.057E-05 1.00E+03
241.99 0.000E+00 & 6.528E-05 1.00E+03

74.82 0.000E+00 % 2.201E-04 1.00E+03
147.61 0.000E+00 & 1.560E-01 1.00E+03
160.49 0.000E+00 % 8.993E-02 1.00E+03

609.32 1.466E-04 ( 8.115E-06 1.22E+01
1764.49 0.000E+00 % 1.010E-05 1.00E+03
1120.29 0.000E+00 % 1.904E-05 1.00E+03
1238.12 0.000E+00 & 1.141E-04 1.13B+02
768.36 5.473E-04 + 1.493E-04 2.68E+01
186.21 0.000E+00 0.000E+00 1.00E+03
123.07 0.000E+00 % 5.071E-06 1.00E+03
1274.43 0.000E+00 % 7.949E-06 1.00E+03
723.30 0.000E+00 % 1.312E-05 1.00B+03
1004.76 0.000E+00 % 2.915E-05 1.00E+03
873.18 0.000E+00 & 3.677E-05 1.00E+03
996.29 0.000E+00 § 5.107E-05 1.00E+03
86.55 0.000E+00 % 9.806E-06 1.00E+03
105.31 0.000E+00 & 2.52BE-05 1.00E+03
45.30 0.000E+00 % 2.497E-02 1.00E+03
60.01 0.000E+00 ¥ 2.274E-03 1.00E+03
121.78 0.000E+00 % 1.496B-05 1.00E+03

344.28 0.000E+00 §% 6.722E-06 1.00E+03

1408.01 0.000E+00 % 1.458E-05 1.00E+03

-2

QQ § @ ; Q@

R N2 N2 K72}

GA

aanaa®

Qa0 e

QOa

135 of 365






RPP-RPT-58254 10/30/2014 - 12:51 PM 137 of 365

ORTEC g v - i (1215) Env32 GS53W4.22 09-JUN-2014 12:47:54
RSS1 Spectrum name: G140112.Anl

Sample description
G140112 CTL, Cyl 9, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140112.Anl
120.90 0.000E+00 & 1.077E-02 1.00E+03 G

U-238 N 0.0000E+00

113.50 0.000E+00 § 2.543E-02 1.00E+03 G
49.55 0.000E+00 & 1.555E-01 1.00E+03 G
Pa-231 N 0.0000E+00
283.69 0.000E+00 & 2.608E-04 1.00E+03 G
300.07 0.000E+00 & 1.571E-04 1.00E+03 G
330.06 0.000E+00 % 2.322E-04 1.00E+03 G
302.65 0.000E+00 & 1.836E-04 1.00E+03 G
AM-241 T 0.0000E+00
59.54 0.000E+00 & 8.108E-05 1.00E+03 G
| U-235 N  0.0000E+00
| 143.76 0.000E+00 & 2.669E-05 1.00E+03 G
‘ 163.33 0.000E+00 % 8.502E-05 1.00E+03 G
185.71 0.000E+00 % B.768BE-06 1.00E+03 G
| 205.31 0.000E+00 & 9.913E-05 1.00E+03 G
|
| Th-229 1 0.0000E+00
210.15 0.000E+00 & 1.590E-04 1.00E+03 G
193.51 0.000E+00 & 7.518E-05 1.00E+03 G
156.41 0.000E+00 ¥ 4.076E-04 1.00E+03 G
136.99 0.000E+00 & 3.999E-04 1.00E+03 G
86.40 0.000E+00 & 1.177E-04 1.00E+03 G
86.25 0.000E+00 % 2.429E-04 1.00E+03 G
74.66 9.157E-05 { 1.553E-05 2.30E+01 G
43.53 0.000E+00 & 0.000E+00 8.51E+01 G
Cm-243 F 0.0000E+00
277.60 0.000E+00 ¥ 3.558E-05 1.00E+03 G
228.18 0.000E+00 & 3.797E-05 1.00E+03 G
209.75 0.000E+00 & 1.351E-04 1.00E+03 G
Sn-126 I 0.0000E+00
87.57 0.000E+00 ¥ 2.054E-05 1.00E+03 G
86.94 0.000E+00 % 4.214E-05 1.00BE+03 G
64.28 0.000E+00 % 8.644E-05 1.00E+03 G
X-40 N  2.7395E-03
1460.82 2.739B-03 { 1.171E-05 6.54E+00 G

{ - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.

! - Peak is part of a multiplet and this area went

negative during deconvolution.

- Peak is too narrow.

- Peak is too wide at FW25M, but ok at FWHM.

Peak fails sensitivity test.

- Peak identified, but first peak of this nuclide

failed one or more qualification tests.

Peak activity higher t counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

w e B v
1

+
[l

|
|
Am-243 T  9.1574E-05
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(e} g v - i (1215) Bnv32 G53W4.22 09-JUN-2014 12:47:54
RSSI Spectrum name: G140112.Anl

Sample description
G140112 CTL, Cyl 9, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\Gi140112.Anl

A2 A Z 228222 A A U N I D E N T I F I E D P E A K s U M M A R Y A dr de e o o iy dr i o o o
Peak Centroid Background Net Area  Intensity Uncert FWHM Suspected
Channel Energy  Counts Counts Cts/Sec 1 Sigma ¥ kev Nuclide
165.34 35.94 80. 62. 0.009 26.76 0.404 - s
658.15 143 .42 144. 31. 0.004 57.61 0.3%3%9 - 8
1613.26 351.74 70. 71. 0.010 24.57 0.658 - 8

s - Peak fails shape tests.

D - Peak ar deconvoluted.

L - Peak wr...en from unknown list.
C - Area < Critical level.

This . library: Han d )
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ORTEC g v - i (1215) Env32 GS3W4.22 09-JUN-2014 12:47:54
RSSI Spectrum name: G140112.Anl

Sample description
G140112 CTL, Cyl 9, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140112.Anl

Random summing: NO
total peaks alloc. 15 cutoff 20.00000 ¥
Energy Calibration
Normalized diff: 0.2103
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10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22

1

Sample description
G140114 CTL, Cyl 10, Deep End

10-JUN-2014 09:17:51
Spectrum name: G140114.Anl

Spectrum Filename: H:\GammaVision\User\Spectra\G140114.Anl
bl SUMMARY

- Nuclide -
Name Code

Average
Activity
uCi/g

RH-106 I
CO-60 F
I1-129

PB-214 N
Ac-227 N
BI-214 N
RA-226 N
EU-154 I
EU-155 I
EU-152 F

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

8.1888E-05

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

O F

LIBRARY PEAK USAGE ek
------------- Peak ---------c-ne-
Energy Activity Code MDA Value
keVv uCi/g uCi/g COMMENTS
511.86 0.000E+00 % 4.254E-05 1.00E+03 G
621.93 0.000E+00 & 5.398E-05 1.00E+03 G
1050.41 0.000E+00 % 3.087E-04 1.00E+03 G
€16.22 0.000E+00 % 2.363E-04 1.00E+03 G
873.49 0.000E+00 & 1.154E-03 1.00E+03 G
1128.07 0.000E+00 % 8.736E-04 1.00E+03 G
1332.49 0.000E+00 % 2.263E-06 1.00E+03 G
1173.23 0.000E+00 % 1.987E-06 1.00E+03 G
39.58 0.000E+00 & 0.000E+00 1,00E+03 G
351.93 0.000E+00 % 1.458E-05 1.00E+03 G
295.22 0.000E+00 & 2,621B-05 1.00E+03 G
77.11 0.000E+00 % 9.817E-05 1.00EB+03 XA -
241.99 0.000E+00 % 2.563B-05 1.00E+03 G
74.82 0.000E+00 % 2.072E-04 1.00E+03 XA
147.61 0.000E+00 % 1.223E-01 1.00E+03 G
160.49 0.000E+00 % 3.325E-02 1.00E+03 G
609.32 8,189E-05 8.725E-06 1.86E+01 G
1764.49 0.000E+00 % 1.010E-05 1.00E+03 G
1120.29 1.914E-04 + S.560E-05 2.31E+01 G
1238.12 0.000E+00 % 5.390E-05 2.08E+02 G
768.36 0.000E+00 1.335E-05 0.00E+00 G
186.21 0.000E+00 0.000E+00 0.00E+00 GA
123.07 0.000E+00 & 1.226E-05 1.00E+03 G
1274.43 0.000E+00 % 3.103E-06 1.00E+03 G
723.30 0.000E+00 & 2.762E-05 1.00E+03 G
1004.76 0.000E+00 & 2.830E-05 1.00E+03 G
873.18 0.000E+00 & 3.996E-05 1.00R+03 G
996.29 0.000E+00 & 5.750E-05 1.00E+03 G
86.55 0.000E+00 % 1.095E-05 1.00E+03 G
105.31 0.000E+00 % 2.681E-05 1.00E+03 G
45.30 0.000E+00 % 1.892E-02 1.00E+03 G
60.01 0.000E+00 & 1.889E-03 1.00E+03 G
121.78 0.000E+00 & 1.534E-05 1.00E+03 G
344.28 0.000E+00 & 1.186E-05 1.00E+03 G
1408.01 0.000E+00 % 1.138E-05 1.00E+03 G

.2.
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ORTEC g v - i (1215) Env32 GS3W4.22 10-JUN-2014 09

Spectrum name: G140114.An

Sample description

G140114 CTL, Cyl 10, Deep End

:17:51
1

Spectrum Filename: H:\GammaVision\User\Spectra\G140114.Anl

U-238

Pa-231

AM-241

U-235

Th-229

Am-243

Cm-243

Sn-126

W0 e B
1

+
'

120.90 0.000E+00 % 1.104E-02
N 0.0000E+00

113.50 0.000E+00 & 4.099E-02

49.55 0.000B+00 % 1.514E-01

N 0.0000E+00

283.69 0.000EB+00 % 8.872E-05

300.07 0.000E+00 & 1.648E-04

330.06 0.000E+00 % 2.954E-04

302.65 0.000E+00 & 1.362E-04
T 0.0000E+00

59.%4 0.000E+00 & 1.005E-04
N 0.0000E+00

143.76 0.000E+00 % 2.841E-05

163.33 0.000E+00 & 8.434E-05

185.71 0.000E+00 % 6.407E-06

205.31 0.000E+00 & 6.658E-05
I 0.0000E+00

210.15 0.000E+00 % 8.846E-05

193.51 0.000E+00 % 5.885E-05

156.41 0.000E+00 & 3.953E-04

136.99 0.000E+00 & 2.829E-04

86.40 0.000E+00 % 1.313E-04

86.25 0.000E+00 % 2.533E-04
T 0.0000E+00

74.66 0.000E+00 % 1.781E-05

43.53 0.000E+00 @ 0.000E+00

F 0.0000E+00
277.60 0.000E+00 1.857B-05
228.18 0.000E+00 4.254E-05
209.75 0.000E+00 & 8.601E-05

R R

I 6.1774E-05
87.57 2.906E-05 { 1.829E-05
86.94 0.000E+00 % 7.336E-05
64.28 1.878E-04 &( 1.331EB-04

N 0.0000E+00
1460.82 0.000E+00 % 1.146E-04

This peak used in the nuclide activity average.
Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution.
Peak is too narrow.
Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.
Peak activity higher than counting uncertainty rang
Peak activity lower than counting uncertainty range
Peak outside analysis energy range.
Calculated peak centroid is not close enough to the
library energy centroid for positive identification
Peakbackground subtraction

1.00E+03

1.00E+03
1.00E+03

1.00E+03
1.00E+03
1.00E+03
1.00E+03

1.00E+03

1.00E+03
1.00E+03
1.00E+03
1.00E+03

1.00E+03
1.00E+03
1.00E+03
1.00E+03
1.00E+03
1.00E+03

1.00E+03
4.32E+01

1.00E+03
1.00E+03
1.00E+03

6.36E+01
1.14E+02
7.45E+01

1.00E+03

e.

Q@ Qe Q0000 QOO Q «Q Q06 QQ

Qe

145 of 365






RPP-RPT-58254 10/30/2014 - 12:51 PM

ORTEC g v - i (1215) Env32 G53W4.22 10-JUN-2014 09:17:51
RSSI Spectrum name: G140114.Anl

Sample description
G140114 CTL, Cyl 10, Deep End

Spectrum Filename: H:\GammaVision\User\Spectra\G140114.Anl

A2 24 X222 221 U N I D E N T I F I E D P E A K s U M M A R Y (22222222 X221
Peak Centroid Background Net Area Intensity Uncert FWHM Suspected
Channel Energy Counts Counts Cts/Sec 1 Sigma ¥ keV Nuclide
167.18 36.33 118. 123. 0.017 18.53 0.468 - s
344.06 74.91 252. 137. 0.018 21.81 1.071 -
497.62 108.41 228. 48. 0.007 53.76 0.455 - sM
€75.38 147.18 185. 39. 0.005 56.13 0.464 - sM
1112.28 242 .47 149. 40. 0.006 58.44 0.482 - s
s - Peak fails shape tests.
D - Peak area deconvoluted.
L -1 ; written from unknown list.
C - Area < Cr cal level.
M - Peak is close to a ary p

This section based on library: Hanford.Lib
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Wi lutions, Inc.
Ing btained from the Sidewal|
of 106
i WRPS Subcontract No. 53751
Revision 1

|

|

|

|

|

|

Attachment B

Table 1. C: crete Core Identification and Test Matrix

August 8, 2014
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Washington River Protection Solutions, Inc.

inspection of Core Segments Obtained from the Sidewall

of the Single Shell Tank 241-A-106

CTLGroup Project No. 395940; WRPS Subcontract No. 53751
Revision 1

Attachment C

of ©» sore “2gments and
fo.. I acke —nd/or Voids
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Washington River Protection Solutions, Inc.
ipection of Core Segments Obtained from the Sidewall August 8, 2014
of the Single 1ell Tank 241-A-106
CTLGroup Project No. 395940; WRPS Subcontract No. 53751
Revision 1

Attachment F

ASTM C856

Petrographic Analysis
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Washington River Protection Solutions, LLC Anpendix A
WRPS A-106 Sidewall Concrete Core Inspection & Testing Pa 0
CTLGroup Project No. 395940 Ju, -, —- .4

Luster: Subvitreous to dull.
Paste-Aggregate Bond: Tight.
Air Content: Estimated 2 to 3%.

Secondary Deposits: One deposit of ASR gel observed, very lightly coating ai oid.
Ettringite very lightly lines many air voids.

MICROCRACKING: None observed.
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Waehinntc- 7 --- P-ptection Solutions, LLC
Wi S ill Concrete Core inspection & Testing
C1 E..ejewe--2. 395940

Luster: Subvitreous to dull.
Paste-Aggregate Bond: Moderately ti ~ to ti¢

Air Content: Estimated 1 to 2%.

Secondary Deposits: Small amount of ettringite observed.

NICROCRACKING: None observed.

Appendix A
Page 37 70
July 28, __14
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Washingtan River Protection Solutions, LLC Append A
WRPS ¢ i Sidewall Concrete Core Inspection & Testing Paged5c. .J
CTLGro  oject No. 395940 July 28, 2014

Luster: Subvitreous to dull.
Paste-Aggregate Bond: Tight to moderately tight.

Air Content: Estimated 2.5 to 4%. Many small, spherical air voids are pre: t throughout
concrete.

Secondary Deposits: Ettringite lightly lines many air voids.

MICROCRACKING: One microcra er core end, longituc
core for a distance of 114 mm (4.5 halargeco e age
Another mi crackisp entin cc rough the concrete f

20 mm (0.8 in.), and observed passiy unuuyn unc une aggregate particle. (rig. 2r.)
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Washington River Protection Solutions, LLC f endixA
WRPS A-106 Sidewall Concrete Core Inspection & Testing Pa, . 190f 70
CTLGroup Project No. 395940 July 28, 2014

Luster: Subvitreous to vitreous.

Paste-Aggregate Bond: Tight.

Air Content: Estimated 2 to 3%.

Secon( ! s: 'es many air voids and fills a few air voids.

MICRO! A lone observed.

267 of 365
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Washington River Protection Solutions, LLC Appendix A
WRPS A-106 Sidewall Concrete Core Inspection & Testing Page 0
CTLGroup Project No. 395940 July. 4

Paste-Aggregate Bond: Moderately tight.
Air Content: Estimated 1.5 to 2.5%.
Secondary Deposits: Some deposits of ettringite present.

MICRO( ACKING: None obs ed.
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Washington River Protection Solutions, LLC
WRPS A-106 Sidewall Concrete Core inspection & Testing
CTLGroup Project No. 395940

Luster: Subvitreous to almost dull.
Paste-A jreg B dderately tight.
Air Content: timated 1to 2%.

Secondary ‘1s: Ettringite very lightly lines many air voids.

Appendix A
Page 57 of 70
July 28, 2014

MICROCR/ NG: One microcrack extends the entire le  th of the core, passing mainly

around, but igh a few, aggre¢  particles. (Fig. 33.)
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Washingtor. . .. ser Protection Solutions, LLC
WRPS A-100  iidewall "~ncrete Core Inspection & Testing
CTLGroup Project No 940

Luster: Subvitreous to dull.

Paste-Aggregate Bond: Moderately tight to moderate.

Air Content: Estimated 1 to 2%.

Secondary Deposits: Ettringite very lightly lines many air voids.
MICROCRACKING: Two microcracks ext |thra h the concrete, paralle
an angle ie core, passing through and around aggregate particles. One

84 mm (3.3 n.) long; the other microcrack is 28 mm (1.1in.) long; ! vy exit
(Fig. 35.)

*~pendix &
Pasd 61 Of .1
July 28, 2014
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Washington River Protection Solutions, inc.

Inspection of Core Segments Obtained from the Sidewall

of the Sir : Shell Tank 241-A-106

CTLGroup Project No. 395940; WRPS Subcontract No. 53751
Revision 1

Attachment G

Log Book

August 8, 2014
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Washington River Protection Solutions, Inc.

Inspection of Core Segments Obtained from the Sidewall August 8, 2014
of the Sinale Shell Tank 241-A-106

CTiGerg  Project No. 395940; WRPS Subcontract No. 53751

Rev i1

Atta mentH

Equipment C bration Certificates
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[
ation )nﬂ!z Re
Alexander, James 1) Metrologist 847-327-5338 Pictronicco,
) Name T Thle Phove Nar

(his report sivay not be reproduced, except m full, wuithout wallen germssivo vr 1in0cal  The resuits stated i this report relate only 10 uie nems restea or
calibrated  Measuremenis reported herein are traceakie 1o St unils via national standards mamntained by NIST and were perfermed in compliance with
PIL-STD-15662A ANSINCSL 7540-1 1994 10CFRS0 Appondid B 150 8802-99 and ISD 17025 2005 Guard Bauding if reported on this certticote 3
appued at a Z-factor of 30% for test ponts with 3 test uncentainly 1atio (TUR) helow 4 1 The estimaled measuremen! uncertainty (EMU). if reporied on
tus coertficate, s prwsg reperiod at o cotiltdernice level of 95% or K= 2 unless othenvase noted in the remarks section

Report Nurnber: 635118 Sartonus Corp / CPA34001S, Scale, 34000g x 1@

isher eontific
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SONIC ECHO/I? 'ULSE RESPON (SE/IR) SAMPLE TEST )
RESULTS

The Sonic E¢" / Impulse Response (SE/IR) testing method was used on the top of the

wall both through the dome top and on the upper dome side to examine wall concrete int
and to look at the effectiveness of this method in assessing the condition of the wall concre .. ___
unexcavated wall areas. A compression wave velocity of 12,500 feet per second (fps) was used
to compute all reflector depths in the SE/IR records. This velocity is typical of average st 1

x designs. A sample SE test record is presented below as Figure 5. This is for a test w
receiver mounted on the dome top above the wall. The top trace is the raw accelerometer data
waveform from a single hit on the dome top next to the accelerometer. The middle tr:
filtered and i1 rrated waveform resulting from processing of the raw data trace. Th
record is the average of all three waveforms collected at this test location. As seen in
trace in the record, there is a very clear response to the initial impact at time 0, then the signal
mostly damps out with only a few very weak echoes seen including one from about  to 24 f
where the wall thickness changes. There are no clear echoes from the wall bottom. This
indicates that there are no shallow cracks, breaks, or debonds in the wall concrete, as these would
show up as strong echoes in the test record. Instead, the energy from the impact travels down
towards the bottom of the wall and dissipates into the soil and horizontally through the wall
before it can echo back up from the wall bottom. Note that the tests at the other stations on the
wall had similar  ults.

Olson Job No. 4369B Page 8
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SE/IR Analyses. Analysis of the length determination and the integrity evaluation of a
foundation for both the SE and IR methods is based on the identification and evaluation of
reflections. However, test results are analyzed in the time domain for the SE and in the
frequency domain for the IR method. The reflections are shown as resonant frequency pea in
the frequency domain for IR test data. The two methods complement each other because the
identifications of reflections are sometimes clearer in either the time or the frequency domain.

The SE and IR test methods are sensitive to changes in the shaft/wall impedance (shaft
concrete area * velocity * mass density where mass density equals unit weight divided by
avity), which cause the reflections of the compression wave energy. Compression wave
energy (hammer impact energy) reflects differently from increased shaft impedance *  from
decreased shaft impedance. This phenomenon allows the type of reflector to be identified as
follows. Soil intrusions, honeycomb, b: ks, cracks, cold joints, poor quality concrete and
similar defects (referred to herein as a neck) are identified as reflections that corr »ond to a
decrease © e ' ft 1 edance. Increases in the shaft cross-section or the competency of
surrounding materials such as bedrock and stiffer soil strata (referred to herein as a bulb) are
identified as reflections corresponding to increases in the shaft impedance. A decrease
impedance is indicated by a downward initial break of a reflection event in an SE record and
frequency peaks positioned in a record such that a peak could be extrapolated to be near 0 Hz in
the mobility plot. Conversely, an increase in shaft impedance is identified by an upwarc itial
break for an SE reflector and frequency peaks positioned in an IR record such that a trough could
be extrapolated to be near 0 Hz in the mobility plot.

When length to diameter ratios exceed 20:1 to 30:1 for shafts or walls in stiffer
soils/bedrock, the attenuation of compression wave energy is high and bottom echoes may be
weak or unidentifiable in SE/IR test results. The term “weak bottom echo” is used to indicate
that a bottom echo is seen, but that it is barely visible above the normal background noise. Note
that it is possible for a perfec ' sound wall or shaft to have a weak bottom echo or no bottom
echo, as a weak echo can be caused by either a shallow reflector blocking energy from the shaft
bottom, or from wave energy coupling into the bedrock at the wall bottom rather than reflecting
back up. Thus, the strength of the bottom echo is used as a secondary, minor consideration as to
shaft condition.

RECOMMENDATIONS AND COMMENTS

Based on the NDE results collected from this investigation on the exposed portion of the
dome, we have several comments and recommendations. First, it appears that the IE method
was very effective at evaluating the dome thickness and in conjunction with SASW testing
would also be effecting in mapping areas of cracking or other unusual features in the dome lid
both perpendicular and parallel to the top surface, if these issues are ever of concern on these
structures. Note that exposure of the dome lid is required for this type of testing. Second, the
SASW method could be used for evaluation of the upper 6-8 feet of the wall by testing from the
wall top.

For testing deeper into the wall, the results from this investigation showed that SE/IR
testing with the 3 pound hammer did NOT see any clear echoes from the expected wall bottom
depth. It should be noted, however, that this tank wall is expected to have at least one change in
cross-sectional area in the mid-wall region. Changes in cross-sectional area will result in
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CLOSURE

The field portion of this NDT investigation was performed in accordance with gen Yy
accepted testing procedures. If we can provide additional information, consultation on rep:
additional information becomes available that would impact the findings of this investi______,
please call.

Respectfully submitted,

Olson Engineering, Inc.

Dence o s ey - o
Associate Engineer

(1 copy e-mailed, 2 hard copies sent)
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