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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC13.2007 1

Location 13

Descriptive Stalistics

Mean 0.322307692
Standard Error 0.001208469
Median 0.322
Mode 0.321
Standard Deviation 0.007546884
Sample Variance 5.69555E-05
Kurtosis 0.07481747
Skewness 0.334860032
Range 0.03
Minimum 0.308
Maximum 0.338
Sum 12.57
Count 39
Largest(1) 0.338
Smallest(1) 0.308
Confidence Level{(95.0%) 0.002446417
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33308, Rev. 0

Table 6C.LOC13.2007.2
Location 13
Ordered Readings
Thickness (inch) Count
0.308 1
0.309 2
0.309 3
0.312 4
0.314 5
0.315 6
0.316 7
0.317 8
0.317 9
0.317 10
0.318 11
0.318 12
0.319 13
0.321 14
0.321 15
0.321 16
0.321 17
0.321 18
0.321 19
0.322 20
0.322 21
0.323 22
0.323 23
0.323 24
0.324 25
0.324 26
0.325 27
0.325 28
0.325 29
0.326 30
0.326 3
0.326 32
0.327 33
0.331 34
0.335 35
0.336 36
0.337 37
0.337 38
0.338 39

Attachment 6
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC13.2007.3

Location 13

Frequency and Reliability Statistical Analysis

Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability

(inch} Distribution | Frequency Distribution | Distribution | Funcfion | Ratio {\Function*Area Ratio
0.308 1 0.025641026] 0.02564103| 0.974359| 40.15 0.352439809
0.308 2 0.051282051| 0.07692308| 0.9230769| 40.15 0.040211978
0.312 1 0.025641026| 0.1025641] 0.8974359| 40.15 0.012976603
0.314 1 0.025641026| 0.12820513] 0.8717949] 40.15 0.004052538
0.315 1 0.025641026| 0.15384615] 0.8461538] 40.15 0.001222372
0.316 1 0.025641026] 0.17948718] 0.8205128] 40.15 0.000355354
0.317 3 0.076923077] 0.25641026] 0.7435897| 40.15 6.82709E-06
0.318 2 0.051282051| 0.30769231] 0.6923077| 40.15 3.87489E-07
0.319 1 0.025641026| 0.33333333] 0.6666667| 40.15 8.51549E-08
0.321 6 0.153846154| 0.48717949] 0.5128205] 40.15 2.26757E-12
0.322 2 0.051282051| 0.53846154| 0.4615385| 40.15 3.20066E-14
0.323 3 0.076923077| 0.61538462| 0.3846154| 40.15 2.18507E-17
0.324 2 0.051282051| 0.66666667] 0.3333333] 40.15 6.98752E-20
0.325 3 0.076923077| 0.74358974] 0.2564103] 40.15 1.86069E-24
0.326 3 0.076923077| 0.82051282] 0.1794872| 40.15 1.12357E-30
0.327 1 0.025641026| 0.84615385] 0.1538462| 40.15 2.30564E-33
0.331 1 0.025641026| 0.87179487| 0.1282051| 40.15 1.52682E-36
0.335 1 0.025641026] 0.8974359] 0.1025641] 40.15 1.96337E-40
0.336 1 0.025641026| 0.92307692] 0.0769231| 40.15 1.89193E-45
0.337 2 0.051282051| 0.97435897| 0.025641| 40.15 1.32199E-64
0.338 1 0.025641026 1 0] 40.15 0
Total 39
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IQRPE Report IAR-001 Integrity Assessment Report
Table 6C.LOC15.1993.1
Location 15
Descriptive Stalistics
Mean 0.136692308
Standard Error 0.000237093
Median 0.137
Mode 0.137
Standard Deviation 0.00085485
Sample Variance 7.30769E-07
Kurtosis -0.048451272
Skewness -0.240675589
Range 0.003
Minimum 0.135
Maximum 0.138
Sum 1.777
Count 13
Largest(1) 0.138
Smallest(1) 0.135
Confidence Level(95.0%) 0.000516581
Aftachment 6
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'QRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC15.1993.2

Location 15

Ordered Readings

Thickness (inch) Count

0.135

0.136

0.136

0.136

0.136

0.137

0.137

0.137

0.137

0.137

—
(=] L] Lol RN [ IR RIS LN

0.137

-
—

0.138

-
N

0.138

=
[+
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0

Table 6C.LOC15.1993.3
Location 15
Frequency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliabilily | Area |Reliability
{inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Funcfion®Area Ratio

0.135 1 0.076923077] 0.07692308] 0.9230769| 10.87 0.418764749
0.136 4 0.307692308) 0.38461538| 0.6153846] 10.87 0.005093523
0.137 6 0.461538462] 0.84615385] 0.1538462] 10.87 1.44462E-09
0.138 2 0.153846154 1 0| 10.87 0
Total 13
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC15.1998.1

Location 15
Descriptive Statistics
Mean 0.136615385
Standard Error 0.000289528
Median 0.137
Mode 0.136
Standard Deviation 0.001043908
Sample Variance 1.08974E-06
Kurtosis -0.989095942
Skewness -0.101428831
Range 0.003
Minimum 0.135
Maximum 0.138
Sum 1.776
Count 13
Largest(1) 0.138
Smallest(1) 0.135
Confidence Level(85.0%) 0.000630827

Aftachment 6
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IQRPE Report I1AR-001

Integrity Assessment Repert

Table 6C.LOC15.1998.2

Location 15

Ordered Readings

Thickness (inch) Count

0.135

0.135

0.138

0.138

0.136

0.138

0.137

0.137

0.137

0.137

—
(=1 L= Lol et R RS B R LS )

0.138

—_
—_

0.138

-
N

0.138

—_
()
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AT 15 e e

IGRPE Re|

port 1AR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC15.1998.3

Location 15
Freguency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability
(inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function®Area Ratio

0.135 2 0.153846154| 0.15384615] 0.8461538| 10.87 0.162565445
0.136 4 0.307692308| 0.46153846] 0.5384615| 10.87 0.001192255
0.137 4 0.307692308| 0.76923077] 0.2307692| 10.87 1.1877E-07
0.138 3 0.230769231 1 0] 10.87 0
Total 13

Aftachment 6

Page 239

0




0tz abed
9 JusWyoENY

(your) sseuyoryy
S8EL0 8eL0 GIEL0 LEL0 GO9EL0 9€L0 GSELD SELD SPEL0

| sBuipeay sseuyIy L PRIBPIO &

sBuipesy ssawyo | passpIO’ | 8661 'GLO0T 09 ambig

0 "ASY '00EEE-1db-dd poday swssassy Aubaul 100-4V1 Hoday 3O




| uonnqusiq Aouenbei4 pazijeuioN —e— |

0 A2y ‘90£EE-1d¥-ddd

:.«3&
9 JuBWYOERY

LEL0 %10

uonnquisiq Aousnbaiy pazileulloN'Z 8661 G100 T D9 2nbiy

Voday juswssassy Aubeju)

SELD

500

10

2]
e
[=]

ol
o

sBuipeey |ejo ) /sBuipesy jo ‘oN

§20

- €0

- GE'0

100-¥Y| Lodsy I4HDI




| uooung Ayigerey —e—|

0 'A9Y '90€€E-Ldd-ddY

810

zve abed
9 UaWIYOBRY

(youi) ssauyayy
LEL0

uopoun4 Aigeley €'8661 5 LO0T1 09 ainbiy

Hoday juaiwssassy Aubaju

9810

SELO

100-HV| Hoday 344D




£¥z abed
9 JuswiyoenY

810 , 810 9€1°0 SEL0

oney ealyyAilgeloy —e—|

A

91’0

810

oley ealy,Alligelay +'8661 'L 00T 09 ainbly

0 'A3Y '90€€E-LdY-ddNd yoday uswssassy Aubaju) L00-YY| voday IJHDI




IQRPE Report 1AR-001

Infegrity Assessment Report

Table 6C.LOC15.2007 .1

Location 15

Descriptive Statistics

Mean 0.137333333
Standard Error 0.000284268
Median 0.1375
Mode 0.138
Standard Deviation 0.000984732
Sample Variance 9.69697E-07
Kurtosis -0.9796875
Skewness -0.1269381
Range 0.003
Minimum 0.136
Maximum 0.139
Sum 1.648
Count 12
Largest(1) 0.139
Smallest{1) 0.136
Confidence Level(95.0%) 0.000625669

Attachment 6
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0

Table 6C.LOC15.2007.2
Location 15
Ordered Readings
Thickness (inch) Count
0.136
0.136
0.136
0.137
0.137
0.137
0.138
0.138
0.138
0.138
0.138
0.139

—
oD~ (W]

—
—

=y
N
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0

Table 6C.LOC15.2007.3
Location 15
Frequency and Reliability Statistical Analysis
Thickness |Frequency Nomalized Cumuiative | Reliability | Area |Reliability
{inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function*Area Ratio

0.136 3 0.25 0.25 0.75] 11.78 0.033736245
0.137 3 0.25 0.5 0.5] 11.78 0.000284162
0.138 5 0.416666667| 0.91666667]0.0833333} 11.78 1.93271E-13
0.139 1 0.083333333 1 0] 11.78 0
Total 12
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC16.1993.1

Location 16
Descriptive Statistics
Mean 0.212166667
Standard Error 0.001217507
Median 0.211
Mode 0.208
Standard Deviation 0.004217568
Sample Variance 1.77879E-05
Kurtosis -1.5637635713
Skewness 0.418950127
Range 0.011
Minimum 0.208
Maximum 0.219
Sum 2.546
Count 12
Largest(1) 0.219
Smallest(1) 0.208
Confidence Level{(95.0%) 0.002679715
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC16.1993.2

Location 16

Ordered Readings

Thickness (inch) Count

0.208

0.208

0.208

0.208

0.209

0.21

0.212

0.215

0.215

0.216

—
b= e = e N e S e L D

0.218

[y
=y

0.219

—
L]

Attachment 6
Page 252

RPP-RPT-33306, Rev. 0

RS ——



IGRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC16.1993.3

Location 16

Freguency and Reliability Statistical Analysis

Thickness |Frequency Nomalized Cumulative | Reliability | Area |Reliability
{inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function®Area Ratio
0.208 4 0.333333333] 0.33333333] 0.6666667] 23.56 7.09476E-05
0.209 1 0.083333333| 0.416666567] 0.5833333] 23.56 3.05163E-08
0.21 1 0.083333333 0.5 0.5] 23.56 8.07479E-08
0.212 1 0.083333333} 0.58333333] 0.4166667] 23.56 1.10018E-09
0.215 2 0.166666667 0.75 0.25] 23.56 6.52022E-15
0.216 1 0.083333333{ 0.83333333| 0.1666667| 23.56 4.62594E-19
0.218 1 0.083333333( 0.91666667| 0.0833333] 23.56 3.73535E-26
0.219 1 0.083333333 1 0| 23.56 4]
Total 12
Attachment 6
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IGRPE Report IAR-001

Table 6C.LOC16.1988.1

Location 16
Descriptive Statistics
Mean 0.22525
Standard Error 0.008358
Median 0.218
Mode 0.218
Standard Deviation 0.028952
Sample Variance 0.000838
Kurtosis 11.2085
Skewness 3.309259
Range 0.10%
Minimum 0.211
Maximum 0.316
Sum 2.703
Count 12
Largest(1) 0.316
Smallest(1) 0.211
Confidence Level(95.0%) | 0.018395

Integrity Assessment Report

Attachment 6
Page 258
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0

Table 6C.LOC16.1898.2

Location 16

Ordered Readings

Thickness (inch) Count

0.211

0.213

0.213

0.213

0214

0.218

0.218

0.218

0.219

-
QOO || w2

0.223

0.227

—
—

0.316

-
N
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC16.1998.3
Location 16
Frequency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability
{inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function®Area Ratio

0.211 1 0.083333333| 0.08333333| 0.9166667| 23.56 0.128714042
0.213 3 0.25( 0.33333333| 0.6666667| 23.56 7.09476E-05
0.214 1 0.083333333| 0.41666667| 0.5833333] 23.56 3.05163E-06
0.218 3 0.25| 0.66666667| 0.3333333] 23.56 5.72887E-12
0.218 1 (0.083333333 0.75 0.25} 23.56 6.52022E-15
0.223 1 0.083333333| 0.83333333] 0.1666667] 23.56 4.62594E-19
0.227 1 0.083333333| 0.91666667| 0.0833333| 23.56 3.73535E-26
0.316 1 0.083333333 1 0] 23.56 0
Total 12
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC16.2007.1

Location 16
Descriptive Stafistics
Mean 0.218
Standard Error 0.001037187
Median 0.216
Mode 0.215
Standard Deviation 0.003592922
Sample Variance 1.29091E-05
Kurtosis -0.563056272
Skewness 0.959633135
Range 0.01
Minimum 0.215
Maximum 0.225
Sum 2.616
Count 12
Largest(1) 0.225
Smallest(1) 0.215
Confidence Level(95.0%) 0.002282834
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IQRPE Report IAR-G01

Integrity Assessment Report

Table 6C.LOC16.2007.2

Location 16

Ordered Readings

Thickness (inch) Count

0.215

0.215

0.215

0.215

0.216

0.216

0.216

0.218

OO0~ | D] SN =

0.22

0.222

—
L=

0.223

-
-—

0.225

-_
N
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. Q

Tahle 6C.LOC16.2007.3
Location 16
Frequency and Reliability Statistical Analysis
Thickness |Freguency Nomalized Cumulative | Reliability | Area |Reliability
(inch} Distribution | Frequency Distribution | Distribution | Function | Ratio |Function®Area Ratio
0.215 4 0.333333333] 0.33333333| 0.6666667| 23.56 7.09476E-05
0.216 3 0.25] 0.58333333] 0.4166667] 23.56 1,10018E-09
0.218 1 0.083333333| 0.66666667| 0.3333333| 23.56 5.72887E-12
0.22 1 0.083333333 0.75 0.25] 23.56 6.52022E-15
0.222 1 0.083333333] 0.83333333| 0.1666667| 23.56 4.62594E-19
0.223 1 0.083333333| 0.91666667] 0.0833333] 23.56 3.73535E-26
0.225 1 0.083333333 1 0] 23.56 0
Total 12
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC17.1993.1

Location 17

Descriptive Statistics

Mean 0.305833333
Standard Error 0.001380784
Median 0.306
Mode 0.309
Standard Deviation 0.004783178
Sample Variance 2.28788E-05
Kurtosis -0.137690803
Skewness 0.123501264
Range 0.017
Minimum 0.298
Maximum 0.315
Sum 367
Count 12
Largest(1) 0.315
Smallest(1) 0.298
Confidence Level(95.0%) 0.003039086
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0

Table 6C.LOC17.1993.2

Location 17

Ordered Readings

Thickness (inch) Count

0.298

0.3

0.302

0.302

0.305

0.306

0.306

0.308

Ll ] e B B B L

0.309

0.309 10

0.31 11

0.315 12
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC17.1993.3

Location 17
Frequency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability
(inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function®Area Ratio
0.298 1 0.083333333| 0.083333331 0.9166667] 101.5 0.000145559
0.3 1 0.083333333] 0.16666667| 0.8333333] 101.5 9.12274E-09
0.302 2 0.166666667] 0.33333333| 0.6666667} 101.5 1.3186E-18
0.305 1 0.083333333] 0.41666667| 0.5833333( 101.5 1.7051E-24
0.306 2 0.166666667| 0.58333333| 0.4166667( 101.5 2.4789E-39
0.308 1 0.083333333| 0.66666667| 0.3333333( 101.5 3.583E-49
0.309 2 0.166666667] 0.83333333| 0.1666667( 101.5 9.736E-80
0.31 1 0.083333333| 0.91666667| 0.0833333| 101.5 2.6455E-110
0.315 1 0.083333333 1 0] 101.5 0
Total 12
Attachment 6
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IQRPE Report |1AR-001

Integrity Assessment Report

Table 6C.LOC17.1998.1

Location 17

Descriptive Statistics

Mean 0.312833333
Standard Error 0.001646085
Median 0.3135
Mode 0.31
Standard Deviation 0.005702206
Sample Variance 3.25152E-05
Kurtosis 2.211107685
Skewness -1.159767659
Range 0.021
Minimum 0.299
Maximum 0.32
Sum 3.754
Count 12
Largest(1) 0.32
Smallest(1) 0.299
Confidence Level{95.0%) 0.003623009
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC17.1998.2

Location 17

Ordered Readings

Thickness (inch)

Count

0.299

0.309

0.31

0.31

0.311

0.313

0.314

0.315

0.316

0.318

s
(=] Lol (o] et Lo R T RN LR S B

0.319

—
—

0.32

-
Ny
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IGRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC17.1998.3

Location 17
Frequency and Reliability Statistical Analysis
Thickness |Frequency Normmalized Cumulative | Reliability | Area |Reliability
finch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function®Area Ratio

0.299 1 0.083333333] 0.08333333] 0.9166667] 101.5 0.000145559
0.309 1 0.083333333] 0.16666667] 0.8333333] 101.5 9.12274E-09
0.31 2 0.166666667| 0.33333333] 0.6666667] 101.5 1.3186E-18
0.311 1 0.083333333| 0.41666667] 0.5833333] 101.5 1.7051E-24
0.313 1 0.083333333 0.5 0.5] 101.5 2.71727E-31
0.314 1 0.083333333] 0.58333333| 0.4166667] 101.5 2.4789E-39
0.315 1 0.083333333] 0.66666667]0.3333333] 101.5 3.583E-49
0.316 1 0.083333333 0.75 0.25] 101.5 7.38357E-62
0.318 1 0.083333333] 0.83333333| 0.1666667] 101.5 9.736E-80
0.319 1 0.083333333| 0.91666667)] 0.0833333] 101.5 2.6455E-110
0.32 1 0.083333333 1 0| 101.5 0
Total 12
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IQRPE Report IAR-001

Integrity Assessmenl Report

Table 6C.LOC17.2007.1
Location 17
Descriptive Statistics
Mean 0.3035
Standard Error 0.001484771
Median 0.3045
Mode 0.31
Standard Deviation 0.005143398
Sample Variance 2.64545E-05
Kurtosis -1.639276815
Skewness -0.149125204
Range 0.014
Minimum 0.296
Maximum 0.31
Sum 3.642
Count 12
Largest(1) 0.31
Smallest(1) 0.296
Confidence Level(95.0%) 0.003267959
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0

Table 6C.LOC17.2007.2

Location 17

Ordered Readings

Thickness (inch) Count

0.296

0.297

0.298

0.3

0.3

0.303

0.306

0.306

Ol || AlLIO]|

0.308

0.308 10

0.31 11

0.31 12

Attachment 6
Page 287




IQRPE Report |IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0
Table 6C.LOC17.2007.3
Location 17
Frequency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability
(inch) Distribution | Frequency Distnibution | Distribution | Function | Ratio |Function®Area Ratio
0.296 1 0.083333333| 0.08333333| 0.9166667{ 101.5 0.000145559
0.297 1 0.083333333| 0.16666667] 0.8333333| 101.5 9.12274E-09
0.298 1 0.083333333 0.25 0.75] 101.5 2.06072E-13
0.3 2 0.166666667| 0.41666667] 0.5833333| 101.5 1.7051E-24
0.303 1 0.083333333 0.5 0.5] 101.5 2.71727E-31
0.306 2 0.166666667] 0.66666667]0.3333333] 101.5 3.583E-49
0.308 2 0.166666667| 0.83333333| 0.1666667| 101.5 9.736E-80
0.31 2 0.166666667 1 0] 101.5 0
More 12
Attachment 6
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IQRPE Report IAR-001

Table 6C.LOC18.2007 1

Location 18
Descriptive Statistics
Mean 0.280038
Standard Error 0.005564
Median 0.2935
Mode 0.3
Standard Deviation 0.028372
Sample Variance 0.000805
Kurtosis 2.355491
Skewness -1.742593
Range 0.1
Minimum 0.202
Maximum 0.302
Sum 7.281
Count 26
| Largest(1) 0.302
Smallest(1) 0.202
Confidence Level(95.0%) 0.01146

Integrity Assessment Report

Attachment 6
Page 293
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IQRPE Report IAR-001

Table 6C.LOC18.2007.2
Location 18
Ordered Readings
Thickness (inch) Count

0.202 1
0.206 2
0.237 3
0.252 4
0.257 5
0.261 8
0.265 7
0.282 8
0.283 9
0.287 10
0.288 11
0.291 12
0.293 13
0.294 14
0.294 15
0.295 16
0.297 17
0.298 18
0.298 19
0.299 20
0.299 21

0.3 22

0.3 23

0.3 24
0.301 25
0.302 26

Integrity Assessment Report

Attachment 6
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.L0C18.2007.3
Location 18
Freguency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability
(inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function*Area Ratio

0.202 1 0.038461538| 0.03846154| 0.9615385} 879.7 1.03902E-15
0.206 1 0.038461538| 0.07692308| 0.9230768| 879.7 2.63945E-31
0.237 1 0.038461538| 0.11538462| 0.8846154| 879.7 1.45407E-47
0.252 1 0.038461538| 0.15384615| 0.8461538{ 879.7 1.51637E-64
0.257 1 0.038461538| 0.19230769| 0.8076923| 879.7 2 56388E-82
0.261 1 0.038461538] 0.23076923| 0.7692308| 879.7 5.8848E-101
0.265 1 0.038461538| 0.26923077] 0.7307692] 879.7 1.4938E-120
0.282 1 0.038461538} 0.30769231| 0.6923077| 879.7 3.3049E-141
0.283 1 0.038461538] 0.34615385|] 0.6538462| 879.7 4.8205E-163
0.287 1 0.038461538| 0.38461538| 0.6153846| 879.7 3.333E-186
0.288 1 0.038461538| 0.42307692| 0.5769231| 879.7 7.3684E-211
0.291 1 0.038461538] 0.46153846) 0.5384615| 879.7 3.2376E-237
0.293 1 0.038461538 0.5 0.5| 879.7 1.5811E-265
0.294 2 0.076923077| 0.57692308] 0.4230769] 879.7 4]
0.285 1 0.038461538] 0.61538462| 0.3846154| 879.7 0
0.297 1 0.038461538] 0.65384615] 0.3461538| 879.7 0
0.298 2 0.076923077] 0.73076923} 0.2692308| 879.7 0
0.299 2 0.076923077] 0.80769231] 0.1923077] 879.7 0

0.3 3 0.115384615] 0.92307692| 0.0769231| 879.7 0
0.301 1 0.038461538] 0.96153846| 0.0384615| 879.7 0
0.302 1 0.038461538 1 0] 879.7 0

26
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IQRPE Report IAR-001

Table 8C.LOC19.2007.1

Location 18
Descriptive Stalistics
Mean 0.13528
Standard Error 0.000196
Median 0.135
Mode 0.135
Standard Deviation 0.0009798
Sample Variance 9.6E-07
Kurtosis 0.551627
Skewness 0.2454482
Range 0.004
Minimum 0.133
Maximum 0.137
Sum 3.382
Count 25
Largest(1) 0.137
Smallest(1) 0.133
Confidence Level(95.0%) | 0.0004044

Integrity Assessment Report

Attachment §
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IQRPE Report IAR-001

Table 6C.LOC19.2007.2
Location 19
Ordered Readings
Thickness (inch) Count
0.133 1
0.134 2
0.134 3
0.135 4
0.135 5
0.135 [+]
0.135 7
0.135 8
0.135 9
0.135 10
0.135 11
0.135 12
0.135 13
0.135 14
0.135 15
0.135 16
0.135 17
0.135 18
0.136 19
0.136 20
0.136 21
0.137 22
0.137 23
0.137 24
0.137 25

Integrity Assessment Report

Attachment 8
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC19.2007.3
Location 19
Frequency and Reliability Statistical Analysis
Thickness |Frequency Normalized Cumulative | Reliability | Area |Reliability
(inch) Distribution { Frequency Distribution | Distribution | Function | Ratio |Function*Area Ratio
0.133 1 0.04 0.04 0.96| 74.22 0.048324645
0.134 2 0.08 0.12 0.88| 74.22 7.57699E-05
0.135 15 0.6 0.72 0.28| 74.22 9.28965E-42
0.136 3 0.12 0.84 0.16| 74.22 8.5052E-60
0.137 4 0.16 1 0] 74.22 0
Total 25
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IQRPE Report IAR-001

Table 6C.LOC21.2007.1

Location 21
Descriptive Statistics
Mean 0.60475
Standard Ermor 0.017829
Median 0.598
Mode 0.564
Standard Deviation 0.071318
Sample Variance 0.005086
Kurtosis -1.375868
Skewness -0.220636
Range 0.209
Minimum 0.49
Maximum 0.699
Sum 9.676
Count 16
Largest(1) 0.699
Smallest(1) 0.49
Confidence Level(95.0%) | 0.038002

Integrity Assessment Report

Aftachment 6
Page 307

RPP-RPT-33306, Rev. 0
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Table 6C.LOC21.2007.2

Location

21

Ordered Reading

S

Thickness (inch)

Count

0.49

0

494

0

.522

0

.47

0

.564

0

.564

0

.575

0.584

0.612

o] ol ] Ko U B N N

0

.653

0

.661

0

.666

0

674

0

682

0

689

0

699

Integrity Assessment Report
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

Table 6C.LOC21.2007.3
Location 21
Frequency and Reliability Statistical Analysis
Thickness |Frequency Nomalized Cumulative | Reliability | Area |Reliability
{inch) Distribution | Frequency Distribution | Distribufion | Function | Ratio |Function®Area Ratio

0.49 1 0.0825 0.0625 0.9375] 58.9 0.022334277
0.494 1 0.0625 0.125 0.875f 58.9 0.0003837
0.522 1 0.0625 0.1875 0.8125| 58.9 4.87706E-06
0.547 1 0.0625 0.25 0.75( 58.9 4.3702E-08
0.564 2 0.125 0.375 0.625| 58.9 9.46979E-13
0.575 1 0.0625 0.4375 0.5625] 58.9 1.90986E-15
0.584 1 0.0625 0.5 0.5] 58.9 1.85298E-18
0.812 1 0.0625 0.5625 0.4375| 58.9 7.10987E-22
0.653 1 0.0625 0.625 0.375| 58.9 8.09786E-26
0.661 1 0.0625 0.6875 0.3125| 58.9 1.75473E-30
0.666 1 0.0625 0.75 0.25] 58.9 3.43352E-36
0.674 1 0.0625 0.8125 0.1875| 58.9 1.50051E-43
0.682 1 0.0625 0.875 0.125] 58.9 6.36222E-54
0.689 1 0.0625 0.9375 0.0625| 58.9 1.1789E-71
0.699 1 0.0625 1 0| 58.9 0
Total 16
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IQRPE Report IAR-001

Integrity Assessment Report

Table 6C.LOC22.2007.1

Location 22

Descriptive Statistics

Mean 0.1815
Standard Error 0.000041469
Median 0.183
Mode 0.184
Standard Deviation 0.003261344
Sample Variance 1.06364E-05
Kurtosis 0.075213675
Skewness -1.179315655
Range 0.009
Minimum 0175
Maximum 0.184
Sum 2.178
Count 12
Largest(1) 0.184
Smallest(1) 0.175
Confidence Level(95.0%) 0.002072159
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IQRPE Report IAR-001

{ntegrity Assessment Report

Table 6C.LOC22.2007.2

Location 22

Ordered Readings

Thickness (inch) Count

0.175

0.176

0.179

0.18

0.182

0.183

0.183

0.184

0.184

el ecd e R I B E N

0.184

-
o

0.184

—_
-

0.184

-
[\*]
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0
Table 6C.LOC22.2007.3
Location 22
Frequency and Reliability Statistical Analysis
Thickness |Frequency Nomalized Cumulalive | Reliability | Area |Reliability
(inch) Distribution | Frequency Distribution | Distribution | Function | Ratio |Function*Area Ratio
0.175 1 0.083333333| 0.08333333| 0.9166667| 141.4 4.54732E-06
0.176 1 0.083333333| 0.16666667] 0.8333333] 141.4 6.39718E-12
0.179 1 0.083333333 0.25 0.75] 141.4 2.17351E-18
0.18 1 0.083333333] 0.33333333} 0.6666667| 141.4 1.27534E-25
0.182 1 0.083333333] 0.41666667| 0.5833333| 141.4 8.07586E-34
0.183 2 0.166666667| 0.58333333] 0.4166667] 141.4 1.77328E-54
0.184 5 0.416666667 1 0] 141.4 0
Total 12
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ATTACHMENT 7

DVD AND PHOTO REVIEWS OF EVAPORATOR AND CONDENSER ROOM

{32 Pages)
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ATTACHMENT 7A
DVD REVIEW OF EVAPORATOR PRIOR TO LEAK TEST

(9 Pages)
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IQRPE Report IAR-001

Integrity Assessment Report

RPP-RPT-33306, Rev. 0

242-A INTEGRITY ASSESSMENT PHOTO DESCRIPTION
UT Examination Evaporator Room 11/07

PHOTO FILE
D

DESCRIPTION

EVALUATION /
RECOMMENDATION

DSC05395

View from grating above upper recirculation
line connection to C-A-1 evaporator vessel.

UT location 7 grid on recirculation piping;
location 3 on side of vessel over person's
left shoulder.

None / none

DSC05396

View from scaffolding up through grating
used in previous photo.

None / none

DSC05397

View from scaffolding up through grating
used in previous photo.

None / none

DSC05398

UT location 6, grid S (transition above
reboiler, E-A-1)

None / none

DSC05399

Transition above reboiler to the right of
DSC05398

None / none

DSC05400

Transition above reboiler to the right of
DSC05398

None / none

DSC05401

Looking down on reboiler and upper
transition piece from downstream elbow

None / none

DSC05402

Laoking down on reboiler and upper
transition piece (note process steam line
below that intersects about the vertical
centerline of the reboiler).

None / none

DSC05403

Looking down on reboiler and upper
transition piece (note process steam line
below that intersects about the vertical
centerline of the rebailer).

None / none

DSC05404

Looking down on reboiler and upper
transition piece (note process steam line
below that intersects about the vertical
centerline of the reboiler).

None / none

DSC05405

Elbow in recirculation line below reboiler
and lower transition section

None / none

DSC05406

Looking down on reboiler and upper
transition piece (note process steam line
helow that intersects about the vertical
centerline of the reboiler).

None / none

DSC05407

Looking down on reboiler and upper
transition piece (note process steam line
below that intersects about the vertical
centerline of the reboiler).

None / none

DSCO05408

Leoking down on reboiler and upper
transition piece {note process steam line
below that intersects about the vertical
centerline of the reboiler).

None / none

DSC05408

Locking down on reboiler and upper
transition piece.

None / none

DSCO05410

Level [l technician obtaining some of the
Location #3 UT readings

None / none

DSC05411

Level Il technician obtaining some of the
Location #3 UT readings

None / none

DSC05412

Level Il technician obtaining scme of the
Location #3 UT readings

None / none

D3SC05413

Level lll technician obtaining some of the
Location #3 UT readings

None / none

Aftachment 7
Page 25
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RPP-RPT-33306, Rev.

242-A INTEGRITY ASSESSMENT PHOTO DESCRIPTION
UT Examination Evaporator Room 11/07

PHOTO FILE DESCRIPTION EVALUATION /
ID RECOMMENDATION

DSC05414 | Existing grid for Location #3 on side of C-A- | None / none
1.

DSC05415 | Existing grid for Location #3 on side of C-A- | None / none
1.

DSC05416 | Existing grid for Location #3 on side of C-A- | None / none
1.

DSC05417 | Location #8-S None / none

DSC05418 | Location #6-S None / ncne

DSC05419 | Location #6-S None / none

DSC05420 | Location #6-5, bottom of Location #7 in None / none
upper part of photo

DSC05421 Upper mitered elbow in recirculation line None / none
between E-A-1 and C-A-1

DSC05422 | Upper mitered elbow in recirculation line None / none
between E-A-1 and C-A-1

DSC05423 | Penetration of 28" recirculation line into C- | None / none
A-1

DSC05424 | Penetration of 28" recirculation line into C- | None / none
A-1

DSC05425 | Recirculation piping transition above None / none
reboiler

DSC05426 | Recirculation piping transition above None / none
reboiler

P1010001 Location #18, recirculation piping below C- | None / none
A-1

P1010002 | Location #18, recirculation piping below C- | None / none
A-1 (Level I}l obtaining thickness data)

P1010003 | Location #18, recirculation piping below C- | None / none
A-1 (Level |ll obtaining thickness data)

P1010004 | Location #18, recirculation piping below C- | Nene / none
A-1 (Level lll obtaining thickness data)

P1010005 | Location #18, recirculation piping below C- | None / none
A-1 (Level lll obtaining thickness data)

P1010006 | Location #18, recirculation piping below C- | None / none
A-1 {Level lll obtaining thickness data)

P1010007 Location #18, recirculation piping below C- | None / none
A-1 (Level lll obtaining thickness data)

P1010008 | Location #18, recirculation piping below C- | None / none
A-1 (Level Il obtaining thickness data)

P1010010 | Laying out grid for L ocation #6-T None / none

P1010011 Laying out grid for Location #6-T None / none

P1010012 | Taking UT measurements at Location #6-T | None / none

P1010013 | Taking UT measurements at Location #6-T | None / none

P1010014 | Taking UT measurements at Location #6-T | None / none

P1010015 | Taking UT measurements at Location #6-T | None / none

P1013565 | Completion of scaffolding for recirculation None / none
piping UT measurements

P1013568 | Completion of scaffolding for recirculation None / none
piping UT measurements

P1013567 | Location #5, 28" recirculation line None / none

P1013568 | Location #5, 28” recirculation line None / none

P1013569 | Location #5, 28” recirculation line None / none

Attachment 7
Page 26
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242-A INTEGRITY ASSESSMENT PHOTO DESCRIPTION
UT Examination Evaporator Room 11/07

PHOTO FILE DESCRIPTION EVALUATION /
ID RECOMMENDATION

P1013570 Location #5, 28" recirculation line None / none

P1013571 Location #5, 28" recirculation line None / none

P1013572 Location #5, 28" recirculation line None / none

P1013573 Pressure transducer connection at reboiler, | None / none
E-A-1

P1013574 | Thermowell on 28" recirculaticn line where | Thermo-well leak was discovered
leak was discovered earlier this year. No and corrected prior to current
evidence of leakage found after the campaign {2007} / Does not affect
replacement and repair done at that time. current assessment — no
A waste reduction campaign was recommendations
conducted after the repair (June-July,

2007).

P1013575 | Thermowell on 28" recirculation line where | Thermo-well leak was discovered
leak was discovered earlier this year. No and corrected prior to current
evidence of leakage found after the campaign (2007) / Does not affect
replacement and repair done at that time. cuirent assessment — no

recommendations

P1013576 | Thermowell on 28" recirculation line where | Thermo-well leak was discovered
leak was discovered earlier this year. No and corrected prior to current
evidence of leakage found after the campaign (2007) / Does not affect
replacement and repair done at that time. current assessment — no

recommendations

P1013577 | Pressure transducer connection at reboiler, | None / none
E-A-1

P1013579 | Thermowell on 28" recirculation line where | Thermo-well leak was discovered
leak was discovered earlier this year. No and corrected prior to current
evidence of ieakage found after the campaign (2007) / Does not affect
replacement and repair done at that time. current assessment - no

recommendations

P1013580 | Insulation removal to gain access te None / none
Location #7

P1013581 Insulation removal to gain access to None / none
Location #7

P1013582 | Grid for Location #7 None / none

P1013583 | Grid for Location #7 None / none

P1013584 Grid for Location #7 None / none

P1013585 | View of recirculation line at junction with C- | None / none
A-1; Location #3 to right

P1013586 | Grid for Location #3 None / none

P1013587 | Connection of recirculation line to C-A-1 None / none

P1013588 | Insulation being removed from upper None / none
recirculation piping elbow

P1013589 | Location #7-T None / none

P1013590 | Location #7-U None / none

P1013591 Locations #7-U and 7-V None / none

P1013592 Location #7-U None / none

Aftachment 7
Page 27
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242A INTEGRITY ASSESSMENT PHOTO DESCRIPTION

PHOTO FILE
ID

DESCRIPTICN

RECOMMENDATION

P1010001.jpg

Beginning of Precess Condensate line at
valve 1-17 in Condenser Room. Line is
designated 3" DR-338-M42 (ref, H-2-
98990, Sh. 1, Zone C-3). Valve 1-17 is
normally closed. Facility personnel state is
opened rarely, if ever.

No recommendation.

P1010002.jpg

Continuation of 3" DR-338-M42 toward
penetration into 1X room

No recommendation.

P1010003 jpg

Continuation of 3" DR-338-M42 toward
penetration into 1X room

No recommendation.

P1010004.jpg

Continuation of 3" DR-338-M42 toward
penetration into IX room

Na recommendation.

P1010005.jpg

Penetration into IX room

No recommendation.

P1010021.jpg

inside IX Room with 3" DR-338-M42 floor
penetration and flange. Flange is shown
on H-2-88990, Sh. 1, Zone C-2). IX Room
is rarely entered; floor is about 3’ below
access opening from Condenser Rm.
where the rest of the photos were taken.

No recommendation.

P1010022.jpg

Inside IX Room with 3" DR-338-M42 floor
penetration and flange. Flange is shown
on H-2-88690, Sh. 1, Zone C-2).

No recommendation.

P1010023 jpg

Riser section of 3" DR-338-M42 inside X
Room.

No recommnendation.

P1010024.jpg

Riser section of 3" DR-338-M42 inside IX
Room and horizontal section heading
toward the penetration in the common wall
with the Condenser Rm.

No recommendation.

P1010025.jpg

L.ooking up from opening, showing
horizantal run to penetration (continuation
of P1010025.

No recommendation.

P1010026.jpg

Looking up at ceiling which is a removable
concrete cover block. Bright steel part is
for handling; penetration is core drill that is
not used since IX equipment has been
removed.

No recommendation.

P1010027.jpg

Wall to right of entry door opening.

No recommendation.

P1010028.jpg

Same as P1010027 and also showing part
of cover block ceiling.

No recommendation.

P1010029,jpg

Floor directly below the access opening
showing loose dirt (about 3’ below access
door sill).

No recommendation.

P1010030.jpg | Upper left part of access door opening No recommendation.
showing switch indicating door position.

P1010031.jpg | Same view as P1010025 No recommendation.

P1010032.jpg | Floor at wall opposite access door. No recommendation,

P1010033.jpg | Floor drain in IX Room. No recommendation.

P1010034.jpg | Wall to right of access door showing No recommendation.
thermostat (no longer used).

P1010035.jpg | View looking up the wall to the right (forms | No recommendation.
right-hand boundary to the [X Rm).

P1010038.jpg | View directly over access door (above No recommendation.

lintel).

Attachment 7
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242A INTEGRITY ASSESSMENT PHOTO DESCRIPTION
lon Exchange Room

P1010037.jpg | View looking up at wall forming the left- No recommendation.
hand boundary of the IX Rm).
P1010038.jpg | Detail of P1010038, showing far corner No recommendation.
P1010039.jpg | View directly over access door (above No recommendation.
lintel}.
P1010040.jpg | Detail of flange connection for 3" DR-338- | No recommendation.
M42 at floor of IX Rm.

Attachment 7
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242-A CONDENSER ROOM 15T PHOTO SHOOT
02/13/07

(2 Pages)
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ATTACHMENT 8A
CERTIFICATION LETTER

(2 Pages)

Attachment 8
Page 2




IQRPE Report IAR-001 Integrity Assessment Report ¢ RPP-RPT-33308, Rev.0

A

AREV A

To:  Certification File

cc: W. H. Nelson

CERTIFICATION

This letter certifies W. H. Nelson has qualified by training, experience, and examination as a
Level ITI Penetrant Examiner, in accordance with the requirements of COGEMA Inc.'s
Procedure COGEMA-SVCP-PRC-014, Qualification and qutiﬁcation of Nondestructive

Examination Personnel.

Date assigned to Nondestructive Examination: June 1987

Certification Expires: October 2010

g, febteA /3 0

M. D. Rickenbach Date
Director of Services

Aftachment 8
Page 3
COGEMA, INC.
2425 Stevens Center Place, Second Floor, Richland, Washington 99354 - P.O, Box 840, Richland, Washington 99352
Tel.: 509 372 8266 - Fax: 509 372 3169 - www.areva.com
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e pompl inse Duibhi dEgte '
5 UL8.C §5%), axz-oton manbe vt Siogunn
To: Certification File

cc:
INSPECTION AND TEST PERSONNEL
CERTIFICATION LETTER
.This letter certifies that RON A. COWGILL , identification
number SN . has successfully met the qualification requirements as

specified in HNF-PRO-263, Qualification and Certification of Inspection and Test Personnel.

Refer to attached /nspection Personne! Qualification Checklist for basis of certification.

M r. Cowgill is hereby certified to perform
ISI VT-2 inspections as a Level X inspector for
CH2M HILL

(Company Name)

THIS CERTIFICATION IS VALID FOR 3 YEARS THRU 01/10
(No.) (Mo./Yr.)

MW | //30/&7

/ (Signature of Certifier) (Date)

Quality Assurance lead
(Title of Certifier)

A-6000-796 (12/97)

Attachment 8
Page 5
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kg bo axempt from public méense inder the Frsedom of
| {5 U.8.C 532). avemntion piynne wyd cutagray

To: Certification File

cC.
INSPECTION AND TEST PERSONNEL
CERTIFICATION LETTER
This letter certifies that PAUL A. WERNER . identification

number _«/MINMJMIMMIAIN . has successfully met the qualification requirements as

specified in HNF-PRO-263, Qualification and Certification of Inspection and Test Personnel.
Refer to attached Inspection Personnel Qualification Checklist for basis of certification.

M r. Werner is hereby certified to perform
ISI VT-2 inspections as a Level II inspector for
CH2M HILL

(Company Name)

THIS CERTIFICATION IS VALID FOR 3 YEARS THRU 01/10
(No.) (Mo./Yr.)

//30/07

/ (Signature of Certifier) (Date)

Quality Assurance lead
(Title of Certifier)

A-6000-796 (12/97)
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10 ib Steam Heating Issues - Summary:

Performance monitoring conducted during the 2006 Cold Run campaign at the 242-A
Evaporator facility noted problems with the 10 Ib steam. These problems were reported
in RPP-RPT-25891, Rev. 1, System Health Report for the 242-A Evaporator Facility for
Cold Run — CY 2006. During the cold run, while attempting to increase the 10 b steam
flow rate to its upper operational limit of 27,000 Ib/hr, the steam flow rate and the steam
pressure started to oscillate, once every two to three minutes. Again, during the 2006 hot
run campaign, the same oscillations were observed when the steam flow rate was
increased to 21,000 Ib/hr. Because of these oscillations, 242-A personnel have not been
able operate above 21,000 Ib/hr. The lowered steam flow rate in turn limits the waste
volume reduction that can be achieved during campaigns.

The following evaluation will provide an explanation of the observed pressure
oscillations, and make recommendations for further operation of the 10 1b heating steam.
The following is a brief summary of the findings of this evaluation:

e The oscillations are a form of water/steam hammer in the reboiler, known as
thermal shock. Thermal shock may be causing damage to the reboiler and
adjacent piping.

¢ The cause of the thermal shock is too much condensate in the reboiler.

e The condensate return line is poorly designed. Modifications may be required to
improve condensate flow rate and therefore increase steam heating.

e Without changes in the design of the system and/or changes in the way the system
is operated, the steam flow rate needs to be limited to 20,000 1b/hr.

Explanation of Flow and Pressure Oscillations:

To help describe the steam configuration and the pressure oscillations, figure 1 is
provided of the steam flow path through the facility and of the steam condensate flow
path from the reboiler.

The observed oscillations in flow and pressure in the 10 Ib steam is known as thermal
shock, and occurs in the reboiler, Thermal shock is a type of water hammer that occurs
in steamn heating equipment, where heating steam comes in contact with condensate
cooled below the temperature of the steam. Steam, which occupies a much greater
volume than condensate, collapses suddenly from the cooler condensate. This collapse
sends shock waves through the system, which can eventually damage reboiler tubes and
connected piping.

Thermal shock is depicted in figure 2, which is a plot of steam pressure and flow at
different locations during the 2006 cold run. As can be seen on figure 1, pressure
indicators PI-STM-1 and PI-EA1-14 are located upstream of the steam flow control valve
FV-EAl-1, and PI-EAl-1 and PI-EA1-11 are downstream. PI-EAI1-1 is located upstream
of the reboiler (at the de-superheater) and PI-EA1-11 is downstream of the reboiler.
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Flow indication of the steam supply to the reboiler is provided by FI-EA1-1, and flow
indication of the condensate exiting the reboiler is provided by FI-RC1-1.
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Figure 2: Steam Pressure and Flow During Thermal Shock Cycles
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Before steam is opened to the reboiler, PI-STM-1 and PI-EA1-14 read approximately 11-
12 psig (the JCI steam supplied pressure at no-flow conditions). PI-EAl-1 and PI-EA1-
11 read approximately 19 psig, which is the air compressor-supplied air pressure held in
the reboiler when steam is not flowing. Before steam supply is started (by opening FV-
EA1-1) the air is first purged from the reboiler chest by opening the steam condensate
back-pressure valve PV-EA1-16. When the air pressure is low enough, steam is opened
to the reboiler, and the steam flow is slowly increased as air clears the system and as
waste (or water) is slowly heated to boiling temperature. Steam heating proceeds
normally until the steam flow rate (as read on FIC-EA1-1) reaches 21,000 — 22,000 Ib/hr.
At this point thermal shock occurs in the system, as depicted by the sharp pressure and
flow oscillations observed on the right side of figure 2. Figure 3 shows the thermal shock
oscillations blown up over a smaller time period. Further evidence that these pressure
spikes are occurring at the reboiler can be seen in figures 2 and 3. The oscillations are
most pronounced in instruments PI-EA1-1 and PI-EA1-11, which are on each side of the
reboiler. The oscillations are less noticeable on PI-STM-1 and PI-EA 1-14, which are
closer to the JCI steam supply.
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Figure 3: Steam Pressure and Flow during Thermal Shock Cycles -
Expanded
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Thermal shock in steam heating equipment is a signal that condensate is not being
properly drained from the heater (reboiler). This inability to adequately remove
condensate from the system is explained in better detail later (see Condensate
Return Considerations below). Proof that condensate is being backed up into the
reboiler can be seen in the temperature of the condensate pipes after the reboiler
during operation. During the cold run, the temperature of the condensate piping
was recorded to be 110-115 "F, which is 123-128 "F below the saturation
temperature of 10 |b steam. During the hot run, the temperature of the condensate
piping was recorded to be 132-134 "F. In both cases, the temperature of the
condensate coming out of the reboiler is only 2-5 °F above the temperature of the
water (or waste) that is being heated in the tubes of the reboiler. These
temperature measurements were recorded on temperature element TI-EA1-5
(steam condensate temp) and were confirmed using a handheld temperature
indicator directly off of the pipes in the condenser room. In addition to causing
thermal shock in the reboiler, condensate retention in the reboiler also lowers the
efficiency of steam heating. Steam in direct contact with the reboiler tubes
transfers heat at a much higher rate than condensed water in direct contact with
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the tubes. Although the steam heating is efficient (most of the energy is still
transferred), the rate of heating is reduced.

Two different mechanisms were observed to induce thermal shock in the reboiler. The
first is an increase in 10 Ib heating steam flow rate to the reboiler. When the steam is
increased to a certain flow rate, more condensate is formed in the reboiler and is unable
to exit the reboiler quick enough. At a certain flow rate, large pockets of steam contact
sub-cooled condensate, and collapses to create a sudden vacuum in the shell of the
reboiler. These vacuum spikes can be seen in figure 3 as low pressure points during the
oscillations. This sudden vacuum in the sheil of the reboiler causes a portion of the
warmer condensate in the reboiler to flash back to steam, which is seen as high pressure
points in figure 3. During the high pressure events, heating steam is pushed out of the
reboiler. Heating steam re-enters the reboiler, and the cycle (oscillation) starts again.
Thermal shock was observed during the 2006 hot run campaign with steam flow rates as
low as 21,000 Ib/hr.

The second mechanism that was observed to initiate thermal shock oscillations is when
operations attempted to increase the condensate flow by opening the condensate back-
pressure valve PV-EA1-16. It is counter-intuitive that this should cause thermal shock,
and the cause for this is speculative. What is likely happening when the condensate flow
is increased is that a sudden void is made in the shell of the reboiler due to the removed
condensate. This removal causes an increase in the vacuum, which causes some of the
condensate to flash. This initiates the same cycle described in the preceding paragraph.
It may also be that the sudden release of some of the condensate from the reboiler causes
mixing in the reboiler, which mixes the cooler condensate with the heating steam. Either
way, it is proposed that if more condensate is to be removed from the reboiler, it needs to
happen from the start, before it accumulates in the shell.

Steam Supply Considerations:

1. Steam Supply: One of the concerns voiced by operations is that JCI may not be
supplying enough steam (flow and/or pressure) to meet heating needs. As can be
seen in figure 2, the supply steam pressure before operation was 11-12 psig. After the
steam was opened to the reboiler, and throughout the heating cycle, the supply steam
(as recorded by PI-STM-1) never dropped below 9.8 psig. However, the pressure
prior to the desuperheater (PI-EA1-14) dropped down to 7.5 psig, and at the reboiler
the pressure dropped all the way to 5.5 psig (PI-EA1-1 and PI-EA1-11). This
pressure drop is more likely due to the increasing pipe size as the steam approaches
the reboiler (10” pipe at PI-STM-1, 127 pipe at PI-EA1-14, and 16” at PI-EA1-1). To
achieve 10 psig heating steam at the reboiler, more steam pressure would have to be
supplied by JCI than is currently specified or the 90 Ib steam tie in would have to be
employed to raise steam pressure. Steam supply pressure is of less concern when
discussing steam heating than are the condensate problems (discussed later).

2. Steam Pipe Insulation: Steam pipe insulation in the HVAC room and outside at
ground level was inspected for obvious deficiencies as part of system walk-downs
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performed during the 2006 cold run. The portion of the piping that runs along the
outside wall and roof of the facility were not inspected (Figure 1, Sections AA-BB
and CC-DD). Additionally, the insulation under the weather-proof barrier covering
the insulation was not inspected (to determine if the insulation was saturated with
water). A more thorough inspection and repair (if necessary) of steam insulation may
increase the steam supply to the system.

Desuperheater Cooling: During the hot run campaign, operations noted that they
could dampen the oscillations by adding filtered raw water to the steam flow, at the
desuperheater. The original purpose of the desuperheater was to bring superheated
steam (provided by the old steam plant) down to near saturation temperatures, by
adding a spray of cold water into the steam flow. However, if the supply steam is
already saturated, the only effect that the cold water spray can have is to condense the
already saturated steam. The reason that this spray of cold water dampened the
oscillations was that it was condensing a portion of the heating steam and thus
reducing the overall steam flow. Therefore, although 20,000 — 21,000 Ib/hr of steam
was being measured at FIC-CA1-1, a lesser amount (say 17,000 — 18,000 Ib/hr) was
actually reaching the reboiler. The difference was being captured by steam traps in
the HVAC room. This operation, although it has the appearance of helping,
accomplishes nothing.

Steam/Condensate Flow Meters: Either FIC-CA1-1 or FI-RC1-1, or both meters arc
not accurate. On figure 2 it can be seen that FI-RC1-1 almost always reads more flow
than FIC-CA1-1. The two instruments should show the same flow, or FIC-CA1-1
should show more flow. This is because a portion of the steam flow read by FIC-
CA1-1 will condense before it enters the reboiler, and will exit the line via steam
traps in the HVAC room. Engineering has already requested that the signal lines for
FIC-CA1-1 be repositioned per vendor recommendations. Another flow transmitter
next to the strainer, FT-EA1-3 does not work and is not shown on figure 1.

Condensate Return Considerations:

1.

Length of Condensate Return Line: Ideally, the condensate steam traps are located
immediately after the steam heating equipment (in this case, the reboiler). This
ensures that condensate generated in the reboiler drains out as it is generated and that
steam in the reboiler stays in the reboiler until it has given up its latent heat of
vaporization. At the 242-A facility, there is approximately 60” of pipe between the
reboiler and the 3 inverted bucket steam traps. The operating temperature of this
condensate line would indicate that the steam traps have never seen steam. The
length of the condensate return ling is a major reason why the condensate does not
drain quickly enough from the reboiler. It takes over % minute for condensate to
make its way from the reboiler to the traps at a steam flow of 18,000 Ib/hr. In
addition to the length of the return line, there appears to be some source of pressure
loss upstream of the traps, or some source of back-pressure downstream of the traps.
The pressure loss effects through this line need further investigation.

Steam Strainer Loop to Basement of Condenser Room: In the original design of the
condensate return line, the condensate pipe came out of the wall from the evaporator
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room into the condenser room and dropped a short distance to the steam traps. From
the steam traps, the line continued on to the steam weir. In 1995, an addition was
made to the steam condensate return line to pipe the flow down to a strainer in the
basement level of the condenser room. Because of the strainer leg, steam flow now
drops approximately 15° from the wall to the strainer (Section FF to GG), and rises
approximately 13’ to get back up to the traps (Section GG to HH). This creates a 13°
water trap in the condensate return line. It takes 5.6 psi (13° Water) just to push a
slug of condensate back up to the steam traps once it has passed through the strainer.
Since the steam/condensate pressure in the reboiler is only 5.5 psi (as mentioned in
Steam Supply Considerations above), there is not enough steam pressure to push the
condensate back up to the traps. In order just to push a slug of condensate back up to
the traps, more condensate has to be generated to create enough head pressure to
overcome the 13 rise and to overcome system pressure losses (i.e. pipe bends, the
strainer, and the steam traps themselves). Therefore, the addition of the steam
strainer and its associated piping caused an increase in condensate retention in the
reboiler and condensate line.

3. Horizontal Pipe Section in Evaporator Room: There is 19’ of horizontal condensate
pipe between the reboiler in the evaporator room and the wall penetration to the
condenser room (Figure 1, Section EE to FF). This section needs to be considered if
a re-design of the steam condensate system is made. If steam condensate flow is
increased, and condensate is being removed from the reboiler, then the
steam/condensate interface may be moved from the reboiler to this section of pipe.
This may create a possible water hammer in the 19’ horizontal pipe section. This is
another reason that steamn traps are typically located immediately after the heating
unit.

4. Inverted Bucket Steam Traps: The steam traps are Armstrong inverted bucket type
steam traps, model number 816. The orifice in each trap is 1-1/16”, and is designed
for a flow capacity of 8,000 Ib/hr for a system pressure differential of 1 psig. At 2
psig, the traps are designed to handle 10,000 Ib/hr condensate load. Therefore, 3 traps
should easily be able to handle a condensate load of 30,000 1b/hr, as long as there is at
least 2 psig of system pressure coming into the traps. As mentioned previously, this
is only possible under the current configuration when there is a condensate load. The
purpose of the traps is to stop steam flow and keep the steam in the reboiler where it
can heat. Therefore, the existing steam traps are always open since the system is full
of condensate and the traps are not needed.

5. Back-Pressure Valve PV-EA1-16: Valve PV-EA1-16 was added to the system in
parallel with the steam traps. Its purpose is to keep 4.4 to 7.4 psig pressure on the
steam in the reboiler. It was designed to accomplish this by closing for more
pressure, and opening for less pressure. The valve was also installed to increase
condensate flow when the condensate is backed up in the reboiler. Under a properly
designed system, there is no need to compensate for poor condensate flow through
steam traps. The traps were designed to remove 30,000 Ib/hr condensate load,
provided there is at least 2 psig pressure upstream of the traps. However, the valve
still performs an important function. Upon steam start-up, the valve is used to purge
air from the system.
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6. Steam Strainer: The steam strainer is used to keep rust and other particulates out of
the 1-1/16” inch orifices in the steam traps. Because of the air that is introduced into
the system when steam is down, rusting is a problem in the steam and condensate
lines.

7. Pressure discrepancies: The pressures read at PI-EA1-11 do not agree with pressures
read at the strainer gauges PI-SST-1 and PI-SST-2. When PI-EA1-11 reads 5-6 psig,
strainer gauges read anywhere from 1-5 psig. The strainer gauges should read greater
than PI-EA1-11, as they are 13 feet below and are subject to more head pressure.

Heating Limitations:

Because of the inability of the condensate system to adequately drain condensate from
the reboiler, the heat that can be supplied by the reboiler for evaporation during
evaporator campaigns is reduced. During the 2006 hot run campaign, the heat added by
the reboiler at different steam flow rates was observed. Figure 4 shows steam heating at
three different steam flow rates, 15,000 Ib/hr, 19,000 Ib/hr, and 21,000 Ib/hr. The amount
of heating performed by each steam flow rate is approximately proportional to the
temperature increase of the waste across the reboiler. As can be surmised, the heating
increased as the steam flow rate increases from 15,000 Ib/hr to 19,000 1b/hr (as seen by
the temperature change across the reboiler from 2.2 °F to 2.9 °F). However, at 21,000
Ib/hr of steam flow, the overall (average) heating dropped, with an average temperature
change across the reboiler of 2.7 °F. The reason for this decrease is because of the
thermal shock oscillations that were occurring while operating at this steam flow rate.
Not only can thermal shock harm equipment, but it can cause a decrease in the heating
performance of the system. The reason for this is that steam that could be used to heat
the tubes in the reboiler (and therefore the waste in the tubes) is instead being forced back
out of the reboiler during the pressure surges caused by flashing condensate.

The most important factor in heating is the steam flow rate. The need to decrease the
retention time of condensate in the reboiler is not to improve efficiency of steam heating
in the reboiler. Even with the condensate backed up into the reboiler, the steam is still
losing its heat in the reboiler and not in the pipes (provided that the insulation is in good
condition). In fact, the condensate in the reboiler is also helping to heat the waste in the
tubes as the condensate cools to sub-saturation temperatures. The problem is that
condensate retention limits the steam flow rate to about 20,000 Ib/hr. If the system is
modified to decrease condensate retention time in the reboiler, then steam flow rates of
27,000 Ib/hr should be achievable.
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Figure 4: Heating at different Steam Flow Rates

|-o- Temp, —— Steam Flow|

Y "] Y 3l
- =

Sept 2, 5:15-6:15 Sept 1, 11:15-12:15 Sept 3, 15:45-17:25

Simple calculations (summarized below) show the difference in steam heating possible at
various steam flow rates:
e (Case | — Steam flow rate of 20,000 Ib/hr, 5.5 psig (20.1 psia), with condensate
retention — condensate cooled in reboiler from 228 °F (saturated) to 130 °F:
Latent Heat of evaporation = 19.2 *10° BTU/hr.
Heat from cooling water to 130 °F = zu* 10° BTU/Mr.
Total heat transfer in reboiler =
¢ Case 2 — Steam flow rate of 27,000 Ibu'hr 5.5 pslg{Zﬂ | psia), with no condensate
retention:
Latent Heat of evaporation (Total heat transfer) = 25.9 * 10° BTU/hr.
o Case 3 — Steam flow rate of 27,000 Ib/hr, 10 psig (25.6 psia), with no condensate
retention:
Latent Heat of evaporation (Total heat transfer) = 25,7 * 10° BTU/hr.

The heating performed by condensate cooling in the reboiler shell is minimal compared
with the heating performed by the condensing of the heating steam (latent heat of
evaporation). Therefore, to accomplish better heating, it is better to get the condensate
out of the system and heat at higher steam flow rates (as seen in case | and case 2).

Also note that there is no value gained in heating by increasing the pressure of the heating
steam from 5.5 to 10 psig at the reboiler, as long as a higher flow rate can be maintained
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(as seen in case 2 and case 3 above). The only argument for increasing steam supply
pressure is to help clear the condensate on the downstream side of the reboiler.

Short Term Recommendations:

1.

Do not operate heating steam above 20,000 ib/hr. Thermal shock in the
reboiler needs to be avoided, as it could be damaging to the reboiler and adjacent
piping. All procedures that reference an upper limit to the heating steam need to
be changed. The campaign process memo will reflect this new upper limit.

Do not inject coild water spray into the heating steam via the desuperheater. All
procedures that make this option available should be changed.

In the next available cold run {or between hot runs when water is in pot), the
following exercises should be performed, to obtain more information about
condensate clearing. This information will provide engineering information about
condensate removal and in providing better heating, and might even resolve some
of the heating issues without modifications:

a. Recommend trying to operate with condensate flow control valve PV-
EA1-16 more open. Monitor steam temperatures on TI-EA1-5 to
determine if temperature of steam condensate exiting reboiler increases.

b. Add more steam pressure to the reboiler, by adding 90 Ib steam to the 10
1b steam flow at the desuperheater. Monitor steam temperatures on TI-
EA1-5 to determine if temperature of steam condensate exiting reboiler
increases.

¢. Monitor pressures in better detail at different locations along the
condensate return line. This might require calibrations of existing gauges,
or placement of temporary gauges at different locations.

Long Term Recommendations:

1.

2.

Engineering needs to evaluate the integrity of the reboiler, and determine if the
thermal shock gvents may have caused any damage.

Process engineering needs to evaluate the need for more heating in future
campaigns (i.e. for increased waste volume reduction). Waste volume reduction
is primarily limited by steam heating and by slurry flow rate (solids settling).

If the testing performed in the short term recommendations does not improve
heating, then redesign the steam condensate system to provide shorter condensate
retention time in the reboiler. Provided are three recommendations, given in the
order that is most likely to maximize stecam heating. Also provided is a list of
pros and cons:

a. Move steam strainer and bucket traps into the evaporator room. Strainer
and traps will run directly horizontal from the condensate outlet of the
reboiler. The 13’ leg to the existing strainer will be removed so that only
down-hill sections remain in the condensate return line. Automated valves
would have to be added for strainer clearing.
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b.

d.

i. PROS: Best heating. Shortest condensate retention time in
reboiler. No chance of water hammer in horizontal line in the
evaporator room.

ii. CONS: High risk work. Extensive piping changes. A platform
would probably have to be build in the evaporator room for
support of the equipment and for maintenance.

Add a Pump Trap in the basement level, afier the strainer (example:
Armstrong PT-516). A pump trap is a steam trap that pumps condensate
up to a condensate return main. It otherwise functions as a steam trap
(only allows condensate to pass — stops steam). It uses higher pressure
steam or compressed air as a motive force, therefore this modification
would require that 90 |b steam or compressed air be piped to the basement
of the condenser room to the location of the trap. The three existing steam
traps would be removed, An automated valve (just like PV-EA1-16) may
have to be piped in parallel with the pump trap, to help in startup air
purge.

i. PROS: Forced condensate removal would provide better heating.
Low maintenance system.

ii. CONS: Extensive piping changes. There may be a chance of water
hammer in the 19 section of horizontal pipe in the evaporator
room.

Delete the 13’ strainer loop to the basement (return to the original design).
This could be performed by adding pipe ““I"’s so that operations have the
option of still using the strainer. Since there is no strainer, a dirt pocket
would be piped in front of the traps to catch larger rust particles. More
frequent cleaning of the dirt pocket and of the steam traps would be
required.

i. PROS: Easiest modification.

ii. CONS: There is still a large run of unforced condensate drainage.
It is uncertain what the benefit to the heating is, large or small —
you will get what you get. The traps are no longer protected by a
strainer. There may be a chance of water hammer in the 19
section of horizontal pipe in the evaporator room.

Last Option — No change — operate with reduced steam flow.

4. Add new flow transmitter to the condensate return system. Add between the traps
and the weir, so that the transmitter is always reading liquid flow rate. Remove
the existing flow transmitter FT-EA1-3.

5. Perform detailed inspection of steam insulation. Inspect in the areas that are not
readily accessible. Inspect under the protect layer for water in the insulation.

6. Open up steam traps and inspect for corrosion. Need to determine maintenance
schedule for traps.
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PROBLEMS FROM PAST CAMPAIGNS AND RECOMMENDATIONS
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PROBLEMS THAT OCCURRED DURING CAMPAIGNS AND RECOMMENDATIONS
FOR THE UP-GRADE OF THE FACILITY CAMPAIGN 1994 POST RUN PROBLEMS

1.0  Low Hydroxide Waste

Review of Campaign 94-2 feed and slurry samples (T1364, T1408, and T1409) indica ted
hydroxide concentrations of less than the minimum operational specification requirement
of 0.01 molar for double-shell tanks (Harris 1992). A subsequent review of pre-campaign
characterization data for 107-AP and 108-AP revealed “less-than” hydroxide values that
were above the minimum required hydroxide limit. In accordance with applicable QA
documentation, the hydroxide concentrations in 107-AP and 108-AP were accepted to
be within specification. Because lab detection limits for feed and slurry samples were
slightly better than the pre-campaign characteriz ation effort, the determination was made
that the waste contained 107-AP and 108-AP was out-of-specification.

Tanks 107-AP and 108-AP were subsequently added to the list of other “low-hydroxide”
tanks and documented in Occurrence Report RL-WHC-TANKFARM-1994-0046. The
bulk of the waste contained in tanks 107-AP and 108-AP was concentrated into
specification by the 242-A Evaporator campaign. The 107-AP and 108-AP low hydroxide
heels were mitigated by mixing 103-AW with 107-AP and 105-AW with 108-AP. Internal
Memo's 7CF 10-042-094 and 7CF10-055-094 outline the mixing strategy and waste
compatibility assessment.

2.0 Vessel Vent Ammonia

When initiating evaporator boiloff on 9/22/94 with waste feed from 101-AP, the vessel
vent ammonia monitor readings spiked above the range of the instrument. Drager tube
samples were taken as a verification in the vessel vent stack and ammonia levels were
found to be in excess of 700 ppm. To lower the ammonia discharge concentration,
steam flow to the reboiler was reduced, followed by feed blending with waste from 107-
AP.

A preliminary estimate of the vessel vent ammonia concentration was calculated in the
PCP using the Evaporator Flowsheet Model. The actual ammonia concentrations
measured by Al-NH3-1 were substantially higher than the model estimates. Despite the
unexpectedly high ammonia releases, no discharge limits were exceeded. A work
package was generated to modify the ammonia monitor range from 0-1000 ppm to a
new range of 0-5000 ppm prior to the next campaign.

3.0 Loss of ICI-AP Pump Prime

On 10/3/94, a transfer from 101-AP to the feed tank (102-AW) was attempted several
times without success. The transfer pump was flushed but the pump continued to trip on
low amperage without any waste being transferred. Later, it became apparent that the
previously assumed stick pump in 101-AP was actually a flex and float pump. At the time
of transfer, the liquid level in 101-AP was 115 inches. Because the flex and float pump
impeller remains fixed approximately 33 feet below the tank riser, at least 200 inches of
waste in the tank are required for the pump to prime. Several attempts were made to
prime the pump with flushwater, but were unsuccessful.
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On 10/7/94, approximately 100 inches of waste from 108-AP was transferred to 101-AP
to raise the liquid level abo ve the transfer pump impeller. On 10/8 the 101-AP to 102-AW
transfer was successfully started, but the transfer was shutdown prematurely on 10/11
due to spurious radiation alarms in A, AX, AY, and AZ farms. With 54 inches of waste
remaining in 101-AP, further attempts to empty the tank were determined to be
unproductive. Subsequently, the total available feed for Campaign 94-2 was slightly less
than anticipated.

RECOMMENDATIONS
1.0 Ammonia Predictions for Vessel Vent

The Evaporator Flowsheet Model was used prior to Campaign 94-2 to estimate
ammonia concentrations in the vessel vent system using characterization data from the
candidate feed tanks. Actual vessel vent concentrations measured during the run by an
in-line ammonia monitor were substantially higher (2 to 3 orders of magnitude) than was
predicted in the model. Consequently, an improved method of estimating vessel vent
ammonia concentrations was needed.

Data obtained from Campaign 94-2 feed, process condensate, slurry and vent streams
were analyzed in order to determine what fraction of ammonia in the feed goes into the
process condensate and vessel vent stream s. The statistical analysis performed strongly
suggested that approximately 5% of ammonia in the feed is discharged through the
vessel vent stack and 95% is left in the process condensate stream, regardless of the
feed concentration. Future campaign ammonia levels will be approximated as per the
analysis.

2.0 Flex and Float Pump Usage for Evaporator Waste Staging

Because waste tank flex and float pumps cannot be used inter mittently below the
elevation of the impeller (typically 200 inches above the tank bottom), these pumps
cannot provide reliable service for necessary evaporator process control. Additionally,
the tanks containing the se pumps cannot be completely emptied if a transfer is
interrupted and the waste level is below the pump impeller (as with 101-AP on 10/11/94).
Such process interruptions may have significant effects on evaporator schedules and
campaign objectives.

Future waste scheduled for evaporator processing should n ot be staged in 101-AP, 106-
AP, 103-AW or other tanks having flex and float pumps, unless methods can be
developed to eliminate the problems with pump priming. Consideration should be taken
to use 101-AP or 106-AP as the designated “spare” DST, so 104-AP (current designated
“spare”) may be used for evaporator waste staging.

3.0 Other Recommendations

On December 1, a meeting was held to review the strengths, weaknesses, and lessons
iearned of Campaign 94-2. All personnel associated with evaporator activities were
invited, and action items for weaknesses/lessons learned items were assigned. The
internal memo summarizing Campaign 94-2 strengths and weaknesses (IM# 7CB00-94-
063) is found in Appendix K.
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CAMPAIGN 1995 POST RUN
PROBLEMS
High Process Condensate Temperature/Poor Vacuum condenser Performance

The condensate transfer line from 242-A t¢ LERF has an operating limit of 120 Deg F for
structural integrity. Maintaining a process condensate temperature below the alarm point
of 110 Deg F and an overall conden sate tank temperature below 120 Deg F was difficult
during the final pass of the evaporator campaign. Contributing factors included warm
summertime (70°) cooling water temperatures, higher waste SpG's with associated
higher vapor temperatures, and evaporator operating pressures of > 60 TORR. Typical
ways to reduce process condensate temperatures are by controlling cooling w ater flow
and controlling vacuum in the evaporator vessel. During campaign 95-1, the cooling
water flow was increased in an attempt to decrease condensate temperature, but the
changes made had only small effects. One method to reduce condensate temperature
would have been by decreasing the operating pressureftemperature of the evaporator,
but the operating efficiency (with zero air bleed-in) of the vacuum-condenser system was
poor, attaining only 60 TORR operating pressure during the final pass. A 40 or 50 TORR
operating pressure would have easily kept the process condensate temperature below
110 Deg F during Cam paign 95-1. Historical vacuum -condenser sy stem operating
pressures were typically in the 40 TORR range. One postulated r eason for the observed
performance reduction of the vacuum condenser system is hard water fouling in EC2
and EC3. Fouling of' the main EC1 condenser has been well documented, but little
information exists on EC2 and EC3. Because high condensate temperatures may
significantly impact transfers to LERF, a work package has been generated to assess
fouling of the EC2 and EC3 condensers prior to the next campaign. Furthermore, the
poor performance of EC2 and EC3 may be contributing to the condensation problems
with the vessel vent system during the last three campaigns.

Inadvertent Draining of Steam Condensate to 102-AW

On July 10, several adjustments were made to the reboiler steam trap bypass valve to
smooth steam flow and pressure instability but were unsuccessful. Later, troubleshooting
began which included checking drains and traps on the inlet and outlet side of the
reboiler. Upon completion of the investigation, one of the steam traps was left open
unintentially causing a portion of the steam condensate to purge to 102-AW. The daily
material balance was performed on the morning of July 11 and did not come within
specifications. After an investigation of the material balance discrepan cy, the 102-AW
liquid intrusion was determined to be coming from the steam condensate. Upon
watkdown of the plant, the open trap valve was identified. Approximately 30,000 gallons
of steam condensate was transferred to 102-AW, resulting in reduced overall evaporator
operating efficiency.

Slurry Sampler Recirculation Line Plugging

On July 21 and 22, siurry samples were taken from the F2 sampler for the evaporator
final pass waste evaluation. The slurry samples were found to contain an unusually high
percentage of solids (50 Vol%), which did not represent process predictions. Review of
the recirculation bypass jumper flowmeter FI-CA1-3 indication aver the duration of the
campaign suggested that solids were accumulating in the jumper and occasionally
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restricting flow. To ensure representative data of the Campaign 95-1 slurry product was
obtained, post-campaign samples were taken from the slurry tank 106-AW and sludge
measurements were taken to estimate the true solids volume of the slurry product.

The evaporator hot water flush at the end of the campaign appeared to clear the solids
in the F-2 slurry sample loop. The current F-2 slurry sampler arrangement positions the
sample head approximately eleven inches below the sampler inlet and outlet
connections. Because of this, the area around the sampler head tends to become a
solids trap if flow velocities become too low. The main limiting factor to increasing flow
velocity is the lack of a motive force. Flow through the sampler is driven by the
differential pressure across the P-B-1 recirculation pump. Historical data from the 95-1
campaign indicated that this pressure was less than 4 psid. Hydraulic modeling, using
process parameters obtained from the 95-1 campaign, showed that the flow velocity is
marginal at keeping solids suspended throughout the entire sampie loop.

Engineering is currently evaluating options for improving the ability of the sampler to
obtain representative samples. In addition, the reliability of the sample loop flowmeter,
FI-CA1-3 will be improved prior to the next campaign. This flowmeter is instrumental in
determining if plugging is occurring in the slurry sample loop.

Seal Water/PC Recycle System Problems

A new process condensate recycle system was installed just prior to Campaign 95—1.
The systemn was designed for waste minimization by utilizing process condensate for the
CAl deentrainment sprays and the P81 and P82 pump seals, thereby reducing raw water
addition to the evaporator process.

The performance of the PC recycle pump (P-C106) began to d egrade in the early stages
of the campaign, progressively failing to provide adequate pressure for the PB2 pump
seals and deentrainment sprays. On 6/17, the deentrainment sprays were shut down in
order to gain seal water pressure. Later the PC recycle system was shutdown for
troublesheoting and P-C106 was disassembled for inspection. Visual analysis of the P-
C106 showed that the majority of breakdown was due to corrosion caused by the
incompatibility between the bronze impeiler and high ammonia content in the process
condensate. Because the existing P-C105 and P-CI05A seal water pumps also had
bronze impellers, similar degradation was also seen in those pumps. On 7/19, the
impeller on P-C106 was replaced and the PC recycle system was operated during the
final pass.

A PC recycle design change has been proposed which includes replacement of P-C106
with a higher capacity stainless steel pump. The new pump will provide sufficient
pressure to eliminate the need for the seal water booster pumps when operating with
process condensate, and will resist corrosion if the process condensate contains hig h
ammonia. The seal water booster pumps will be operated only when filtered raw water is
used for PB1 and PB2 pump seals. The changes are expected to occur prior to the next
evaporator campaign.

RC2 Sampler Leakby

During campaign 95-1 the RC-2 sample carboy was observed filling at an accelerated
rate compared to normal. Upon further investigation, it was determined that the RC-2
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isolock sampler head was allowing raw water to leak by the O-ring seals. At first, this
was not deemed a significant problem because the leakby was not severe. The sample
frequency for the composite sampler was decreased to compensate for the sample head
leak rate. No work could be performed on the isolock sampler head during evaporator
operation. As the cam paign continued, the leakby increased to a point where it was
determined to be a significant problem. The RC-2 carboy was filling so rapidly that a
representative composite sample of the used raw water stream was impossible to
obtain. Environmental engineering was consulted and agreed to the use of grab samples
of the used raw water stream until the sample head could be replaced during the outage
planned before the final pass. In addition, the excess used raw water sample being
drained was becoming a significant waste addition to tank 102-AW. To address the
problem, the overflow drain from the RC-2 carboy was temporarily rerouted to the TK-C-
103 (steam condensate). During the planned outage before the campaigns final pass,
the RC-2 isolock sam pler head was replaced with a new sample head from spare parts.
The RC-2 carboy drain line and the RC-2 composite sample frequency was returned to
its original configuration/frequency.

Raw Water Flow Indicator Failure

On July 7, 1995, the raw water flow indicator FI-Cal-1A (a metal float and glass housing) -
ruptured, allowing a water leak to the 242-A condenser room. The flow indicator was
immediately isclated to prevent further leakage. The water spray caused several of the
facility instruments to read erratically, resulting in a 43 hour facility shutdown. The root
cause of flow indicator failure was determined to be excessive operation the raw water
valve HV-CA1-6 over the years. This operation caused the piping to vibrate enough that
the flow indicator finally failed at some point on the glass housing. Durin g the campaign,
the raw water valve was frequently cycled to let slurry valves (HV-CAI-2 and HV-CA1-
2A) seat and prevent water leakage into the slurry line. The raw water flow indicator was
used as an operational process aid only and will be isolated permanently fo prevent
recurrent failure.

Erratic LERF Basin 43 Automatic Level Readings

LERF basin 42 routinely received process condensate from the Evaporator Campaign
95-1. Due to concerns that ETF startup could be significantly delayed, the process
condensate generated during the final pass was routed to LERF basin 43 in or der to use
all available LERF capacity, thereby providing adequate space for future campaigns.
The automatic liquid level measurement systems for LERF basin 43 provided erroneous
readings during warming and cooling periods of the campaign. The liquid level was
manually measured to verify compliance with LERF operating specifications.

After extensive troubleshooting, the p roblem was found to be a bad Probe/Transmiitter
connection mechanism as supplied by the vendor. The end of the probe had a thermo
well type cavity that housed a spring loaded post that pushed against a solder pad on
the transmitter. During significant temperature changes, this connection became
unstable and caused erratic level outputs from the transmitter. To resolve this problem,
the spring loaded pin was removed. The opening of the well was threaded and the wire
lead was bolted to the end of the probe. This provided a very solid probe/transmitter
connection and resulted in a stable output from the transmitters. A copy of the internal
letter addressing the LERF Basins Level Transmitters Treubleshooting can be found in
14755 Rev.1.
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Loss of Feed due to AW Instrument Air Loss

Instrument air compressors in AW farm shut down several times during the cam paign.
Since instrument air from AW farm is used to operate the feed valve DOV-02E-1 for the
evaporator, loss of AW instrument air will cause the feed valve to fail open, diverting

feed flow from Evaporator to the 102-AW feed tank. Loss of feed will result in Evaporator
shutdown due to lowering liquid level in the vessel. In addition, significant efforts were
required to regain feed flow control after losing instrument air to the feed valve. The
Evaperator was shutdown due to AW instrument air loss on one of three occasions
during the campaign. To prevent recurrence, a work package has been generated to use
instrument air from evaporator compressors for the feed valve operation.

Process Condensate Diversion to Tank 102-AW

On June 20, 1995, a spurious alarm frem leak detector LDI-A1 on the process
condensate (PC) line between the 242-A Evaporator and the Liquid Effluent Retention
Facility (LERF) annunciated in the 242-A Evaporator control room and cleared
immediately. As a design of the computer control system, the alarm activated the
automatic shutdown mechanism of PC pump (P-C100) and diversion of valve HV-RC3-3
to permit process condensate flow back to the 102-AW Evaporator feed tank. The P-
C100 was manually restarted in a few minutes after the alarm annunciated. However,
the HV-RC 3-3 valve was not repositioned to send the process condensate- to LERF.
The Evaporator system was unintentionally operating in a nonproductive recycle loop for
approximately eight hours. This caused 27,000 galions of PC to be diverted to the feed
tank and 2,000 gallons of seal and flush water being added to the system.

A maodification to the valve lineup was performed which will divert the PC flow back to
TK-C100 if a similar alarm occurs.

Condensate Buildup In Radiation Monitoring Systems

High differential pressure (dP) across the vessel vent de -entrainer pads occurred several
times during the campaign. Typical response in an attempt to lower the high dP is to
reduce the vessel vent stack flow rate and manually adjust air bleed-in valve 3-1. On
6/18/95, while investigating a spurious alarm from vessel vent high alpha radiation
monitor, the vessel vent CAMs and record sampler were found to contain water, Water
condensation in the vessel vent w as due to insufficient air flow and high humidity during
a rain storm. The problem was temporary resolved by draining water out of the CAMs
and replacing the record sampler filters. A temporary heater was installed on the vessel
vent air inlet to reduce water condensation from high humidity. In the future, a rain cap or
permanent inlet heater may be installed to reduce condensation proble m in the vessel
vent system.

RECOMMENDATIONS
Specific Gravity Modeling

A precise prediction of specific gravity (SpG) of the slurry waste at the end of an
evaporator campaign is vital for evaporator process control strategy and operation. The
evaporator slurry is limited to SpG of < 1.41. The SpG limit was chosen because of a
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statistical correlation between SpG and flammable gas watch list tanks. The pre—
campaign boildown SpG Is always much higher than the actual slurry SpG mainly due to
the suspended and precipitated solids in the boildow n flask.

For several years now, the 242-A Evaporator SAR (WHC-SD-WM-SAR- 023) has
provided the correlation for estimating the final product slurry SpG. However, this SAR
SpG correlation was found to be substantially different from the actual sample SpGs
taken during evaporator campaigns in 1994 and 1995. The SAR SpG correlation was
derived from an equation based on four—component synthetic waste with SpGs ranging
from 1.490 to 1.728. This correlation was not derived for, the range of current evaporator
operation and does not include som e important waste components that contribute to
SpG such as NaF, Na3P 04, Na2S04, and Na2CO3 w hich are known to be fairly
common among the evaporator wastes. Therefore, it was felt that a new SpG correlation
was needed.

The new SpG correlation for the evaporator waste was determined as a function of the
concentration sum (moles) of eight major salts which are found abundantly in the waste.
The major salts are NaAlO2, NaOH, NaNO3, NaNO, NaF, Na3P04, Na2504, and
NazCO3. It is recommended to use this new SpG correlation in the next campaign to
determine SpG (as a test case). Based on results of this test and using further data to
refine the equation as necessary, a recommendation may be made at that time to
incorporate it into the Evaporator Flow Sheet model.

PB1/PB2 Seal Water Modification

At the present time, orifices are used to maintain backpressure of water seals for PB1
and PB2. Because of the smaill size of these orifices, plugging is a common occurrence.
Entries into the pump room (a high radiation zone) have been made frequently to unpiug
these orifices. To promote ALARA, waste minimization, and eliminate the down-time
currently associated with cleaning the orifices, an engineering study (WHC- SD-WM-ES-
359) has been completed proposing maodifications to redirect the PB1 and PB2 pump
seal to TK-C100 instead of 102-AW, and to Install accessible needle valves for flow
control.

Insufficient Anti-Foam Concentration Results In High De- entrainment Pad dP’s

Excessive foaming at the C-A-1 vessel liquid-vapor interface resulted in plant shutdown
on five separate occasions during the campaign. During the initial stages of campaign
95-1, the facility was operated using an anti-foam concentration which had proved
effective during campaigns 94-1 and 94-2. Anti-foam concentration was increased
incrementally after each of the first three successive shutdowns to a concentration of
approximately 300 ppm of anti-foam in the C-A-1 vessel at the time of the fourth
shutdown. After the fourth shutdown the decision was made to double the anti-foam
concentration, which resulted in smooth plant operation until the anti-foam addition was
prematurely stopped prior o the end of the campaign (the fifth shutdown).

Much valuable experience w as gained during campaign 95—1 concerning the b ehavior
of foam in the evaporator process. The main points are summarized below:

1) Boildown studies are valuable tools for predicting foaming potential. During both
campaign 94-1 and 95-1, foaming problems occurred at approximately the same WVR
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as noted during the pre-campaign hoildown studies. The boildown study for campaign
94-2 did not predict significant foaming, and in fact the entire campaign was run
successfully at a very low anti-foam concentration.

2) The evaporator process is very destructive to the anti- foam. Foaming problems
encountered during campaign 95-1 were resolved after anti-foam concentration in the C-
A-1 vessel was raised to approximately 600 ppm, or three times the maximum
concentration recommended by the anti-foam manufacturer.

3) Adjustment of process parameters will not cure foaming. During both campaign 94-1
and 95-1, steam, vacuum and level set point adjustments were made in an effort to
control foaming in the vessel, to no effect. in both cases, the only successful cure for
foam was anti-foam chemical addition.

4) Filling the vessel with water and restarting will not cure foaming. During both
campaign 94-1 and 95-1, C-A-1i was dumped and filled with raw water in an attempt to
“wash out” the foam. In both cases foaming problems resumed when the vessel contents
returned to the original concentration . This technique is particularly non-beneficial given
the negative impact on PC to WVR ratio, a PB1 goal.

5) Anti-foam chemical does not clog the de-entrainment pads. Review of de-entrainment
pad dP data for all three campaigns reveals no upward trend that is associated with
scaling or material buildup from beginning to end of campaign.

CAMPAIGN 1996
PROBLEMS/RECOMMENDATIONS
Unusual Vessel Level/Density Indication

On 5/22, the evaporator vessel was filled with the waste staged for the final pass and
sampled. While the evaporator o perated in recirculation without vacuum awaiting feed
sample results, the density indicators began trending dow nward and the liquid level
indicators were trending upward. The main recirculation pum p {PB1) vibration also
increased. After reviewing data trended on the MCS and starting/stopping/starting PB1,
a recommendation was made to increase the vessel liquid level. The increase in
operating level suppressed the effect of drifting SpG and liquid level indication, but did
not eliminate the problem. The problem was soived later when anti-foam agent was
injected.

It is possible that the vessel operatin g level was actually lower than the normal, where
surface effects from the outlet of the recirculation line and/or from possible formation of a
vortex may have caused excessive foam/air mixing into the waste. The effects would
cause increased recirculation purmp vibration due to cavitation, as w ell as a reduction in
measured density. The density decrease would yield a higher apparent liquid level in the
vessel, complicating the situation. Part of the problem may be due to the fact that the
evaporator density indicators have been reading consistently higher than actual lab
analysis of the waste has indicated. This in turn would cause the true liquid level in the
vessel to be lower than anticipated during operation (i.e. nearer to the recirculation line
outlet), where increased waste agitation, foaming, and possible vortex formation could
resuit. The error in the operating liquid level would increase as the waste SpG increases.
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The probable reason this phenomenaon was not cbserved in the three previous
campaigns was because waste SpG’s were lower during shutdown w/recirculation
modes, and antifoam chemical suppression of the effects of agitation.

Engineering is recommending implementation of density correction factors into the MCS
programming. The “correction factors” or equations are based on data taken from the
last four evaporator campaigns. The SpG offset has been expressed by linear equations
with a coefficient correlation of 0.97 (R2 value), and can be found in Appendix E. The
correction factor will be of crucial importance when processing feed with high initial
SpG's (to optimize WVR), and will be implemented prior to the next campaign.

104-AP Transfer Pump Overload Relay

On 5/6/96, an attempt was made to start the 104-AP to 102-AW transfer. When the
transfer pump start button was engaged, the red light {which indicates transfer pump
operation) illuminated but went out as soon as the button was released. Amperage
indication did not occur. Later, electricians troubleshooting revealed loose tension in the
springs of the overload relay (heater overload). After adjustments were made, the
transfer was started. The three hour delay in the transfer did not affect evaporator
operations.

PT-CA1-11 Air In-leakage

On 5/6/96, an air leak at PT-CAI-11 caused a tem porary interruption with drawing
vacuum on the evaporator vessel. The air leakage created a rise in the lower de-
entrainment pad dP indication when the steam jets were started. After the air leak was
fixed, evaporator startup commenced.

AW Farm Process, Pit Alarm Shuts Down Evaporator Feed

On 5/7/96, moisture in an AW process pit (05A pit) activated a leak detection alarm and
caused a six hour down-time due to loss of feed. A temporary electrical jumper was
promptly installed on LDE-05A-1 since the leak detector was not on any current transfer
routes. The evaporator was shutdown in recirculation mode, and restarted after the
jumper was installed.

Loss of Feed due to AW Air Dryer Failure

On 5/12/96, malfunctioning instrument air dryers in AW farm caused loss of air to the
evaporator feed valve DOV-02E-I. Upon loss of air, the feed valve will fail-open, which
directs feed flow from Evaporator to the 102-AW feed tank. Prompt actions were taken to
bypass the air dryers, which prevented plant shutdown. Corrected measures were taken
which included air dryer replacement and the installation of’ a low air pressure alarm,
giving evaporator operators the much needed early warning of an AW instrument air
problem.

CAMPAIGN 1997 POST RUN
PROBLEMS/RECOMMENDATIONS
Slurry Density Anomalies
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A density correction factor was added to the MCS programming after Campaign 96-1 to
rectify the discrepancy between density indicators DI-CA1-1 &-2, and actual SpG
received from sample results. Specific gravity of the slurry samples taken during the last
four evaporator campaigns was significantly lower than the evaporator density monitors
indicated, so a correction factor was implemented to optimize waste volume reduction.

After Campaign 97-1 startup, the slurry flow was adjusted to maintain an evaporator
SpG of 1.39 (maximum allowed = 1.41 avg.). A slurry sample was taken early in the
campaign to assess adequacy of the density correction factors, but analysis of the
sample indicated a SpG of 1.48 which was much higher than anticipated. Immediately,
the process was adjusted to a SpG of 1.39 using “uncorrected” density indication, which
was also available on the MCS. Rerun of the first slurry sample later indicated a SpG of
1.51. A second set of samples were taken (feed and slurry) after process readjustment
with results of 1.31 and 1.33 respectively, which was much lower than expected. The
uncertainty in SpG, was blamed on inadequate slurry sampler operation/flushing and
possible suspect lab analysis. A backup plan was then implemented to use a second
SpG correlation using PB1 am perage, and the process was readjusted again to optimize
WVR. A final slurry sample was taken after extensive flushing of the slurry sampler
jumper. The lab result of the slurry sample was 1.49 and the re- run was 1.42. The SpG
of the process was reduced to an “uncorrected” SpG of 1.39 and the process remained
steady for the rest of the campaign.

A more representative slurry sample was taken from 106-AW after completion of the
campaign. The specific gravity result from a composite of 3 tank samples was 1.29. The
slurry SpG was well below the flammable gas limit of 1.41, but not as high as desired to
optimize waste volume reduction in the tank farms.

An entry into the sampler room was made to troubleshoot and flush the slurry sampler
during shutdown. The troubleshooting lead to the conclusion that the r ecirculation
bypass jumper valve HV-F2-3 may have been mislabeled and positioned incorrectly for
proper sampler operation. Troublesh ooting of the evaporator vessel density
instrumentation was also performed, and no problems could be identified.

The software density correction factors were removed after Campaign 97-1, until further
sample data provides convincing need for a correction factor. During the next evaporator
campaign, mare sampler troubleshooting will take place to ensure HV-F2-3 is correctly
positioned to enable the taking of representative slurry samples.

Leaking Feed Pit Jumper

On February 27, shortly after startup of Campaign 97-1, the 02E leak detector activated
and shut down the feed and slurry pumps. A visual inspection of the pit was made by
operations and health physics and found to be dry with some moisture around the floor
drain. The next day, the 02E jumper was leak tested after the pit leak detector alarm had
cleared. During the leak test, the pit leak detector activated again, indicating a leaking
jumper. A video of the jumper showed the leak to come from 02E-1 valve bonnet, which
was especially evident during valve manipulation.

The evaporator was shutdown and dumped to 102-AW and a work order was generated
to fabricate a new jumper using a valve with a more radiation resistant ultra high
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molecular weight polyethylene bonnet (instead of Teflon1 as was installed in the failed
jumper valve). After the jumper was fabricated, the jumper was installed and
successfully leak tested to 150 psig in the shop. | nstallation and leak testing of the
jumper in the field was completed approximately 3 weeks after discovery of the leak.

Steam Condensate Diversion Valve HV-RC1-3 Misalignment

During startup of Campaign 97-1, the liguid level in 102-AW did not decrease as usual
when bringing feed into the evaporator. Troubleshooting com menced to find potential
sources of water intrusion, without success. Later, shift personnel, suspected the steam
condensate diversion valve HV-RC1-3 may have been the problem, so the valve was
operated/cycled and determined by engineering to be 90 degrees out of alignment.
Because HV-RC1-3 was a “Safety Significant” diversion valve, an occurrence report was
generated (RL-PHM C-200LWP-1997-0004) since the valve would not perform its safety
function.

The valve had been incorrectly installed earlier in the year after performing maintenance
to replace the seals. Due to the lack of vendor information, incorrect field markings, and
inadequate construction specifications, the valve was put back into service with incorrect
alignment.

To prevent recurrence, history files will be created for all divert valves showing correct
valve rotation and piping configuration. Retest requirements for verifying correct valve
orientation were developed.

CAMPAIGN 1998 COLD RUN
PROBLEMS/RECOMMENDATIONS

Several problems were identified during the Cold Run. Inve stigation into process
improvements will continue until the next Evaporator campaign, currently scheduled for
March 1999.

Unusual Temperature Readings

The temperature of the boiling solution in the Evaporator vessel was reading about 10°F
below the expected boiling tem perature at typical operating pressures. The cause is
believed to be anomalous temperature or pressure readings.

Poor Vacuum Control

When attempting to increase the boiloff rate to the flowsheet value, the operating
pressure of 80 torr absolute could not be maintained. Possible causes include:

» Air leakage into the vacuum condenser system

* Very warm summer cooling water temperature, which decreases the capacity of the
vacuum jets. Heat gun temperature readings of raw water were higher than those seen
during previous campaigns.

Inadvertent Diversion Process Condensate to Tank 102-AW
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The misrouting of 5500 gallons of condensate to tank 102-AW occurred when the
diversion valve was in the divert position, due to a spurious leak detector alarm on the
LERF transfer line, and pump P-C-100 was restarted. To reduce the likelihood of this
recurring, several improvements have been proposed:

* Add a yellow warning alarm on diversion valve HV-RC 3-3 indication to better notify the
operator of the valve position.

« Change the com puter programming to require a separate command to select the route
(to LERF or 102-AW) before restarting the P-100 pump.

* Move diversion valve indication to the C-100 pump graphic to allow the flow path to be
easily recognized.

* Investigate the feasibility of changing the com puter programming to maintain a blinking
annunciator light on the Monitoring and Control Sy stem skid keys until the alarm is
acknowledged.

* Improve the reliability of the LERF transfer line leak detection system to reduce the
number of spurious alarms, such as the one which caused. HV-RC3-3 to divert pr ocess
condensate flow to tank 102-AW.

Low Steam Supply Pressure

The pressure indication on the 10-pound steam supply to the reboiler was lower than
expected at steam flow rates greater than 20,000 pounds per hour, this lower steam
supply pressure may have been a contributing factor to the low boiloff rate observed
during the Coid Run. Poss ible causes include instrumentation problems or increased line
losses on the steam supply to the facility from the new Johnson Caontrols package boiler.
Further troubleshooting is required before process improvements can be suggested.

CAMPAIGN 1999 POST RUN
PROBLEMS AND RECOMMENDATION
Cooling Water Radiation False Alarm

On July 27, immediately after slurry pump PB-2 started, cooling water high radiation
alarm activated. Radiation monitor readings spiked above the range of the instrument.
The readings got back to its normal range as soon as after slurry pump PB-2 was turned
off. Electricians made a visual inspection of the cocling water radiation monitoring
systemn and found that induced noise picked up by the radiation signal wire caused false
alarms. The radiation monitor discriminator setting and some of the signal wire between
the radiation detector and monitoring equipment in the control room were installed in the
same vicinity (conduit or cable tray) as the PB-2 pump power cable. With PB-2
operating, instrument technicians adjusted the discriminator for the radiation monitoring
equipment to filter out the noise caused by the pump and then tested the alarms with a
source. It is recommended that the radiation monitor calibration procedures should be
reviewed to make sure some reasonable setting for the discriminator is included or
signal wires of radiation monitor should be relocated.

Inoperable Vessel Density Indicators

On July 31, vessel density DI-CA1-1 reading suddenly increased, indicating dip tube
plugged. Air purging and water flushing were performed to unplug the dip tubes, but
were not successful. Later, sight glass 5-1108 on the water dripping sy stem was found
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broken, which caused air leakage into the dip tubes. The air leakage made density
monitoring instrumentation read high. Backup vessel density DICA-2 was then used as
the controlling parameter. However, it also appeared to become plugged several times
during the campaign and had to be air purged or water flushed. Some dip tube water
flushes and air purges were taking place during evaporator operations. ltis
recommended that these activities should be not performed during evaporator boil-off to
prevent process upsets (i.e a sudden loss of vacuum or “vessel burp”). Installation of a
permanent flush manifold, for easier flush operations, should be evaluated.

Vessel liquid level and Density Reading Abnormalities

On August 5, electrical storms power outage that resulted in a sudden loss of vacuum at
Evaporator. While the Evaporator operated in recirculation without vacuum, density
indicator DI-CA1 -2 began trending downward and the liquid level indicators began
trending upward. The main recirculation pump {PB1) vibration also increased. In six
hours, the density reading went down from 1.41 to 1.32. The vessel liquid level indication
was above allowable operating level. The density indicator stabilized for a couple hours,
and then began to trending upward to 1.38. Air purging and water flushing did not
eliminate the problem.

Similar density reading abnormalities were observed in the past campaigns. The
problem was possibly caused when the vessel operating level was actually lower than
the vessel liquid level reading. The actual liquid was possibly at a level where surface
effects from the outlet of recirculation line and from possible formation of a vortex may
have caused excessive foam or air mixing into the waste. The effects would cause
increased recirculation pump vibration due te cavitation. This is confirmed to what was
observed in during the period that vessel density indicator readings fluctuated between
1.41 and 1.32. Water addition to the vessel was not an option during troubleshooting
effort because the erroneous density reading caused vessel liquid reading higher than
operating limit level, complicating the situation. Therefore, the problem was resolved by
emptying the vessel content. The water dripping systems on the dip tubes were isolated
to eliminate air-leakage through the sight glass. After the vessel was refilled with fresh
feed, evaporator continued to operate for more three days and finished the campaign
without any density reading abnormalities.

New density Correlation

From the past campaigns, the evaporator density indicators have been reading
consistently much higher than actual density of the waste from lab analysis. For several
past campaigns, a density model developed in 1995 had provided a good estimation for
campaign slurry products. This model worked because it accounted for air- leakage into
the dip tubes from the water dripping systems. Actual vessel densities measured after
the water dripping system was isolated were substantially higher than was predicted in
the model. Consequently, an improved model of estimating slurry density was needed. A
precise prediction of specific gravity of the slurry waste is vital for evaporator process
control strategy and is required for all future salt-well liquid processing campaigns.

The following simple equations with very coefficient of correlation (R2) of greater than
0.9997, which means more than 99.97% of the total data variability is expressed by the
equations.
Actual SpG = 0.9649 * (DI-CAI-H) - 0.0023
Attachment 11
Page 14

e b b 2 e e e s e



IQRPE Report IAR-001 Integrity Assessment Report RPP-PRT-33306, Rev.0

Or, Actual SpG = 0.9902 * (DI-CA1-2) - 0.0182

The data used for the new SpG correlation are provided in Appendix E. Graphical
illustrations of how close the correlation compare to the sample data can be found in the
Appendix E. It is recommended that these above equations will be used in the next
campaign to determine SpG (as a test case). Based on results of this test and using
further data to refine the equaticns as necessary. These equations will not be used to
calculate corrected/raw vessel weight factors. These correlations will only be used as
engineering or operator aid.

Lightning Alerts Shutdown Evaporator

Approximately 30% of the total downtime was due to Tank Farm Technical Safety
Requirement (TSR, Noorani 1997) Section 5.3.2. 23.2 that Tank Farm transfers be
discontinued when there is the threat of lightning within a 50-mile radius. This TSR shuts
Evaporator down during lightning activity to ensure that activities resulting in gas
releases are minimized, and therefore reduces the likelihood of ignition of flammable
gas. It reduces the likelihood of an organic solvent fire or organic nitrate-salt reaction by
removing potential lightning dissipation paths in the tanks. The additional downtime
caused by lightning alerts will lower the evaporator operating efficiency.

Seal Water Pump Failures

Booster pumps P-C 105 and P-C105A are designed to p rovide seal water to vessel
recirculation pump PB-1 and slurry pump PB-2. These pumps were used occasionally
with process condensate du ring campaign 99-1 to assist the process condensate recycle
pump P-C 106 deliver adequate pressure for the PB-l and PB2 pump seals. The
performance of these pumps began to degrade in the early stages of the campaign and
was progressively failing to provide sufficient pressure. Visual analysis of these pumps
showed that the majority of breakdown was due to corrosion caused by incompatibility
between the brass impellers and ammonia content in the process condensate. On 8/5,
these pumps were replaced with the same type of pumps. It is recommended that these
booster pumps be used to deliver filtered raw water only in future campaigns. Process
condensate is not compatible with these booster pumps due to the presence of
ammonia. It is also recommended that a search be made to find a pump that can
tolerate the ammonia in process condensate. During the booster pumps operational test,
the system was not isolated from the process. As the result, MCS interiocks were
activated to shut down PB-l and reboiler steam supply valve FV-EA1-1. Inactivation of
MCS interlocks is needed prior to any equipment/instrumentation tests during the
evaporator operation.

Inadvertent pot dump

On August 7, while troubleshooting vessel density DI-CA1-2 plugging, pump PB-1 was
put on interval on-and-off operations to prevent solids settling and increase in vessel
temperature. During these oper ations, the MCS interlock #2 was not bypassed. As the
results, approximately 2,500 gallons of slurry was inadvertently drained to 102- AW tank.
To prevent recurrence, a MCS read alarm will be created to alert operations that PB-1
pump and its bypass are both off.

Low Steam Supply
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Through the campaign, maximum obtainable steam flow rate into reboiter was
approximately 25,000 Ibs/hr. This is weli below the rated capacity of JCI package boilers
{29,000 Ibs/hr). The pressure indication on the 10-pound steam- supply to the reboiler
was about 5 - 6 psia much lower than what package boilers delivered (11 psia). The
lower steam supply pressure was a contributing factor to the low boil-off-rate observed
during the campaign. The campaign maximum boil-off rate was 45 gpm, which was
about 10 - 15 gprn lower than the average boil-rate from the previous campaigns.
Possible causes include plugging steam strainer HV-H-10C and increased line losses on
the steam suppiy to boilers. It is recommended that the steam strainer HV-H-10C should
be cleaned prior to next campaign.

Loss of Tracetek Analog Signals

Throughout the cam paign, the Tracetek analog signal was loss during the periods that
evaporator slurry product was transferred to 106-AW tank. During the troubleshooting
effort, it was discovered that the Tracetek analog signal LDI-A 1 went from 4 mA to 0 mA
when slurry valve HV-CA1-2 was opened. Further investigations indicated that a ground
loop (a ground connection between building and computer ground grids) might be one of
the possible causes. A bad ground loop can have detrimental effects on other
Evaporator MCS functions like communications. One possible solution has been found
that eliminates the interference to the Tracetek signal, but further troubleshooting is
required to find and isolate the noise.

CAMPAIGN 2000 POST RUN
PROBLEMS AND RECOMMENDATION
USQ Evaluation of HEPA Filter Efficiency

High Efficiency Particulate Air (HEPA) filters are relied upon for accident mitigation in the
242-A authorization basis (AB): a pre-filter with two stages of HEPA filtration per filter
bank. The accident analysis took this configuration into account in the calculation of the
dose consequences in that material released and receptor dose consequences were
calculated based on multiple HEPA filtration, resulting in an assumed efficiency of
99.995%.

Prior to the cam paign, Vent and Balance personn el using procedure 6-TF-156, HEP A
Filter In- Place Leak Test, performed filter aerosol testing. The test was performed over
the filter bank as a whole, with acceptable efficiency being at least 99.95%. Although the
calculated exposures for accident mitigation with a 99.95% efficient filter system are well
below the accepted risk evaluation guidelines in HNF-PRO-704. They were higher than
those reported in the AB. The original safety analysis took credit for two banks of HEPA
filtration. However, the basis of surveillance requirement 3.5.1.3 requires testing per
ANSI Standard N510, which requires testing of individual banks of HEPA filters in series
when multiple banks are credited. The physical configuration of the K1 exhaust
ventilation system prohibits testing of individual banks of filters. As the results, the SAR
was changed to reflect the new dose consequences of this accident that is re-calculated
based on only a single bank of HEPA filtration.

High Antifoam flow
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On April 21, antifoam flow rate was high and couid not be controlled to a lower flow rate.
The cause of the high antifoam flow was probably a sticky controller. The problem was
eliminated by placing the local stroke controller override switch to "“Manual” and adjusting
the dial on the stroke controller manually to the lowest possible setting. Then, the local
stroke controller override switch was placed back to “Auto”. The antifoam flow controller
FIC-EI02 was then freed up by raising and lowering flow rate set ppint. There was no
indication the high antifoam flow affected the process.

Effluent Sampling Valve Upgrades

Due to the high pressure of steam condensate and cooling water sampling lines, taking
small VOA bottle samples from the existing sampling valves 2-20 and RC 1-17 was very
difficult. It was recommended during the campaign that these valves be re placed with
needle valves to enable more control when filling the sampling bottles. In addition,
process condensate brass valve 1-26 w as identified having a small leak during the
campaign. Visual cbservation of the valve indicated that the leakage was due to
corrasion caused by incompatibility between brass component and ammonia in the
process condensate. It was also recommended during the campaign that this valve be
replaced with a stainless valve.

USQ Evaluation of Gravity Transfer of Slurry

Gravity transfer of slurry is used in certain situations where operation of slurry transfer
pump PB-2 is not advised. During the campaign, slurry transfers by gravity greater than
1.3 g/ml were found to represent a change to the procedure described in 242-A
Evaporator SAR, chapter 6, section 6.1.3.4.2. This procedure addresses potential
plugging of the transfer line, which is not a design bases accident in Chapter 9 of the
SAR. The concern over plug of the slurry line is addressed by performing critical velocity
calculations, which is given in an AIChE journal article, “Critical V elocity in Pipeline flow
of Slurries” (Oroskar 1980). The critical velocity is calculated in the Process Control Plan
for Campaign 2000-1 based on density, particle size, viscosity, and other information
and assumptions for the slurry stream. The Process Control Plan shows that the gravity
slurry flow velocity (0.934 m/s) is greater than the critical velocity (0.418 m/s) for
conditions in this campaign. Based on the evaluation, the slurry transfer by gravity was
not a USQ. The limitation on slurry transfers by gravity for solutions with SpG greater
than 1.3, in SAR Chapter 6, Section 6.1.3.4.2, will be revised during the next annual
SAR review.

JCI Steam Boiler Problem

The primary factor of not achieving 100% TOE for this campaign was due to operation of
JCI boiler problems. The problems occurred when the water softener regeneration failed
and caused a shut down of 10 pounds steam supply to 242-A Evaporator. It is
recommended that prior to a campaign, JC! should be contacted to have their water
softeners checked and serviced, so that these softeners are ready and in good condition
for the campaign.

Area Radiation Monitor (ARM) Alarm
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On April 27, 2000, during feed and slurry sampling activities, an ARM alarm activated in
the loadout room. The evacuation of personnel in the loadout room was performed
immediately. Later, radiological survey s showed that there was no radicactive
contamination or leaks in the loadout room. It was speculated that a radio being
operated during the sampling was too close to the ARM may have set off the alarm. The
sampling was then later resumed and completed without a problem.

Slurry Density & Slurry Sampler Problems

After the campaign startup, process control parameters were implemented to generate a
slurry product of 1.40 SpG. A slurry sample was taken early in the campaign to evaluate
product SpG. The analysis of the sample indicated a SpG of 1.37, which was lower than
anticipated. Maintaining the same process control parameters, second slurry was taken
a couple days later to insure compliance with operating specifications. The lab result of
this slurry sample was 1.49, with the rerun was 1.44. This was much higher than
expected. A rerun of the first slurry sample was then requested and later indicated a
SpG of 1.42.

The uncertainty in SpG sample results was blamed on poor slurry sampler design and
possible suspect lab analysis due to wide variances in SpG results. A backup plan was
implemented to adjust slurry flow rate to obtain a final campaign WVR of 51%. The plan
was carried for the rest of the campaign. Based on the pre-campaign boildown studies,
this process adjustment effort would make overall slurry product SpG to be about 1.39. A
more representative slurry sample was taken from 108-AW after completion of the
campaign. The specific gravity result from a composite of two tank samples was 1.38.
The actual slurry SpG was close to the predicted value from the pre-campaign boildown
studies and was well below the flammable gas limit of 1.41 (Von Bargen 1998).

The problems with inaccurate evaporator density indicators (DI-CA1-l and DI-CA1-2) and
with the existing sampler inability of taking representative slurry samples have been
known since the early 80's. Density of slurry product was not a critical control parameter
at that time since waste was allowed to be concentrated to sodium aluminate
precipitation boundary. At his boundary, slurry SpG was usually around 1.5 - 1.7. An
accurate on-line SpG indicator was not needed since the main purpose was to obtain a
maximum waste reduction without exceeding its sodium aluminate boundary. This is no
longer the situation after November 1, 1991, when slurry SpG limit of 1.41 was
established to prevent potential flammable gas generation in the receiver tank. The
problems with the density indicators and slurry sampler have not been fixed due to
lacking of funding, prioritization, and ability to find instrumentation suitable for high
radiation.

From past campaigns, the evaporator density indicators have been reading consistently
higher than actual density of the waste, based on laboratory analysis. In addition, the
indicators do not agree with each other. The discrepancy (DI-CA] -l minus DI-CA1-2)
between the two averages was about 0.02. Since the dip tubes are located at the same
elevations, this implies that differences in instrument calibrations or one of the tips of the
dip tubes may have been damaged.

Similarly, based on past experience, a re presentative slurry sample is difficult to collect.
One of main problems is inadequate flow through the entire sam ple loop causing solids
buildup. This flow is driven by a low differential pressure (<4 psi} across the P-B-|
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recirculation pump. The low differential pressure is caused by the position of sampler
flow inlet nozzle in the 28-in recirculation loop. This nozzle is installed backward, which
is the same direction of the flow. If the nozzle inlet were installed against the flow
direction, a much higher dP across sam pler would be obtained. The intent of the original
design of installing the nozzle backward was to keep solids from plugging in sample
loop.

In addition to the inadequate sample loop flow, the current slurry sample arrangement
positions the sampler head ap proximately one foot below the sample inlet and outlet
connections. This arrangement tends to make the area around the sampler head
become a solids trap. If the sample loop is not flushed adequately prior to sampling, then
the sample would have a much higher density than the actual slurry product, as shown
in slurry samples with unusually high SpGs from several past campaigns. If a sample
were collected too early after line flushing, then the sample would be diluted. One
additional problem is that the correct position of the sample loop valve HV-F2-3 is still
uncertain for taking of representative slurry samples. An entry into the sampler room just
prior to the campaign 2000- 1 was made to determine the position of this valve. The flow
test was somewhat inclusive but lead to believe that the HV-F2-3 valve is leaking by
heavily.

Slurry SpG is one of the main process control parameters for the evaporator. Accurate
SpG results of slurry product is needed to maximize waste volume reduction. Efforts
have been taken in the past to develop several SpG models and used to predict the
slurry product prior to and during the campaign. However, it was found that the some
models worked for some waste streams but not for others.

Until a new slurry sampler and/or good reliable vessel S pG monitors are installed at the
evaporator, it is difficult to achieve precise WVRF using the existing evaporator SpG
indicators and slurry sample SpG from F-2 slurry sampler. It is recommendead that
overall SpG will be primarily based on pre-campaign boildown data (i.e. WVRFs,
pressure, temperature, and etc.).

Batch Operation of the Slurry Pump

During the campaign, gravity slurry transfers were made by batch operation of slurry
pump. This reduced wear on the leaking slurry transfer valves HYCA1-2 and -2A. Batch
operation of the slurry pump was found te be the primary process disturbance that
caused the automatic feed flow to fluctuate and be unresponsive controller during the
campaign. Additional process problems with batch slurry operation are: (1) wide liquid
level fluctuations in the evaporator vessel, which caused occasional level alarm s; (2)
fluctuation in the specific gravity of the slurry, which made it more difficult to maintain the
target specific gravity; (3) inability to reach process steady state, which make it more
difficult to detect other process disturbances that are masked by the batch-induced
disturbance. Batch operation of the slurry pump can be eliminated by using slurry
transfer by continuous gravity flow or using of continuous slurry operation with recycling
of the slurry to the feed tank as needed or at lower slurry flow rate (< 42 gpm).

Pump PC-105-A leakage

Booster pump PC-105-A was found to have a mechanical seal leak during the
campaign. This pump provides seal water to vessel recirculation pump PB-1 and slurry
pump PB-2, The pump was used occasionally during campaign to assist the process
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condensate recycle pump P-C 106 deliver adeq uate pressure for the PB-1 and PB-2
pump seals. The cause of the seal leak was probably corrosion caused by the ammonia
content in the process condensate. It is recommended that the seal is replaced and the
system is flushed of all process condensate with raw water at shutdown. It is also
recommended that the pump be replaced with a new pump that is compatible with
ammonia-bearing solution.

High pressure in feed tank

Based on the 102-AW pressure and feed flow data obtained during the campaign, some
pressurization in the feed tank during the campaign occurred, probably caused by
operation of air-lift circulators (ALCs) and erratic feed flow as a result of batch slurry
operation. The data showed that the tank pressure stabilized at a lower pressure when a
continuous slurry flow was implemented at the end of the campaign and after the 102-
AW ALCs were shut down. Since the feed tank pressure trip point was near the
operating pressure, it is recommended that the pressure trip point may be set lower or
feed tank vacuum be optimized by 241-AW vent system prior to the campaign.

Process Condensate Model Validation

The flow sheet model has been used to pre-determine process condensate gener ation
during a campaign to ensure it is compliant with LERF radiological limits. Three sets of
field and process condensate samples were taken during the evaporator run with an
intent that the data obtained from the samples would be useful for process condensate
model verification using the evaporator flow sheet. The process condensate an d feed
streams were sampled within several hours of each other during evaporator equilibrium.

Based on the analytical data results from these samples, most of the projected process
condensate radionuclides by the flow sheet were near to actual sample data. Only C-14,
Sr-90, and Tc-99 were too conservatively projected, the predictions being a couple
orders of magnitude above the actual data. It is recommended that a correction factor of’
1.0E-02 will be used when projecting concentrations of C-14 and Sr-90, and a correction
factor of 1.0E-05 for Tc-99. Several radionuclides in the process condensate w ere below
the detectable quantities. The model validation of these undetected constituents can not
be performed. These radionuclides may be validated if they are detected in future
campaign feed.

Raw Water Leak into CA-1 Vessel

An in-leakage of raw water into the CA-1 vessel was discovered 25 days after
completion of campaign 2000-1. T he leak appears to start on June 1 with a rate of 0.35
gpm. The source of the leak was determined to be raw water valve RWV- 11 in the AMU
room was not closed. This valve is normally closed after slurry sampling is finished per
TO-630-001, step 6.3.64. An additional test was conducted on August 8 indicating that
one or mare of the three isolation valves (HV-F2- 1, HV-F2-2, and HV-F2-5) located
downstream of RWV-11 have damaged seats. Manipulation of the valves during trouble
shooting activities may have dislodged debris thus allowing the valves to close properly.
Having three isolation valves rebuilt or replaced would be difficult and costly because
they are in high radioactive area and poor configuration. Since closing valve R WV-11
stops the in-leakage of raw water, it is recommended that RWV- 11 be closed when the
feed and slurry samplers are not in use per TO-630-001 and continue observing system
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performance if there is any observable degradation of the three isolation valves,
rebuilding/re placing of these valves will be reconsidered.
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Evaporator Facility Upgrade List

A. Recommended Punch List for Future Campaigns

» Change MCS logic’s & operating procedures to operate PB-2 pump below 42 gpm for
better WVR controls.

« Evaluate sampling needs.

* Replace seal for booster pump PC-105A (work package # EL00-512).

* Replace sample valves RC1-17 (SC), 2-20 (CW), 1-20 (PC), and leaking brass valves
on PC system (work package #EL98-405).

 Replace broken ammonia monitor filter.

» Add pH and conductivity calibrations to the recall list.

* Replace leaking sock filter F-CA1-L

= Eliminate data collection redundancy in TO-600-040 and TO-600- 101.

» Resolve/Plan post transfer flushing with RPP {Tank Farms Contractor).

B. Engineering Studies:

High Priority
New on-line slurry density monitors: investigate alternative on-line density monitors
replacing the existing inaccurate density indicators.

Medium Priority

« Slurry sampler upgrad e/replacement: Upgrade or replacement is needed to collect
representative slurry product samples.

« EC- 1 corrosion study: A study will be performed to determine if the new stainiess steel
EC- 1 condenser life will last through 2019 after replacement in order to fully support
vitrification project.

*» 42-in vapor header bellows: A corrosion study is needed to determine the remaining life
of the 42-in vapor header bellows can support the vitrification project.

= Ducts and filter housing: A corrosion study is needed to determine the remaining life of
the outside/underground ducts and filter housing in support the vitrification project.

Low Priority
= Air compressor closed-loop cooling: Study is needed to evaluate the cost savings of
closed-loop for the air compressors.

C. Facility Repairs and Upgrades:

High Priority
« Install electric actuators on hard to open raw water valves (on Safety Council list)

Medium Priority
» Slurry jumper: Fabricate new slurry jumper.
« EC- 1 condenser replacement: Install the new stainless steel primary condenser that
was purchased in the last evaporator upgrade project B-534.
» HVAC upgrade: Replace the K 1 ventil ation control system and the evaporative cooler.
* [X column: Dispose contents of IX column.
= Effluent radiation monitors; Replace the radiation monitor in the process condensate
system, the raw water system, and the steam condensate system.
* Building roof replacement: Replace the conventional built-up roo f.
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» Electrical upgrade: Install new 200A electrical distribution panels and redistribute the
existing loads to relieve the current overload problems.
= Steam traps: Replace the existing steam tfraps with better ones.

Low Priority

+ Slurry flowmeter replacement in slurry sampler loop: Install a new slurry flowmeter.
» Computer training simulator system: Upgrade the Simulator system for cold run
training.

CAMPAIGN 2001-01 POST RUN
PROBLEMS/RECOMMENDATIONS
Earthquake.

At 10:54 AM on February 28, 2001, the Nisqually Earthquake was felt in the 242-A
Building. Steps in Emergency Procedure (EP) EP-685-040, for a seismic event, were
performed: cooling water to the EC-1, EC-2, and EC-3 condensers w as shut down and
all personnel were evacuated from the building. There were no fires or loss of
containment, no radiation alarms, no loss of electrical service, no loss of building
ventilation. The EP was properly followed and no damage was observed at the time.
However, approximately 2-3 months after the seismic event, operators found some
cracks in the condenser room walls. Engineering performed a walk-through inspection of
the cracks and determined that there was no loss of containment and the integrity of the
concrete walls is good. Engineering is organizing an inspection and evaluation of the
cracks by an experienced civil/structural engineer before the next campaign.

Tank Farm Material Balance Calculations.

An error was discovered in the method used to calculate Tank Farm material balances.
Water is added to the evaporator vessel via the slurry flush line. The material balance
program assumes water going into the slurry flush line goes to tank 106-AW when, in
fact, it can go to either 106-AW or the evaporator vessel, depending on the position of
flush valve HV-CA1-2. The material balance program {and procedure TO-600-101) have
steps which allows the user to correct for flush water additions to Tank Farms, but the
wording of the prompt does not make it clear what needs to be done. Filling the
evaporator vessel results in a significant error in the material balance (greater than the
5000 gailons allowed by the procedure).

A second, less significant, error occurs during the cold run. The seal water pumps are
interlocked to shutdown on low seal water flow to the slurry pump, P-B-2. Because the
slurry pump is not operated during the cold run, a false slurry pump seal water flow of
about 1.5 gallons per minutes is entered into the MCS to prevent the interfock from
engaging. The material balance program includes this false flow as waste going to tank
102-AW.

K1 Ventilation Monitoring System Failures.

On March 14, 2001, when restarting the building supply fan, which had been shut down
because high winds were affecting building pressures, both building exhaust fans were
momentarily shutdown. Exhaust fan K1-5-2 was immediately restarted, but building
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exhaust radiation monitor trouble alarm, QXS-K1, annunciated in the control room.
Facility personnel entered OSR Limiting Condition for Operation (LCQ) 3.5.1 (Campbell
2000), which allows for one hour of continued operation to restore the system or to shut
down the feed and slurry transfers. The trouble alarm was caused by failure of the
record sampler vacuum pump. The record sampler line was temporarily tied into the
alpha Continuous Air M onitor (CAM} vacuum pump, clearing the alarm within one hour.
Later that day, the record sampler vacuum purmnp was replaced.

A second alarm on the K1 ventilation system occurred during this period. An over range
alarm on the building exhaust flow indicator, FI-K1 -1, was occurring intermittently. An
over range alarm indicated the flow transmitter was no longer sending a signal in the
normal range of 4 to 20 milliamps. The exhaust fan was still providing airflow, but the
flow transmitter was not working properly. Procedure TF-OR-OSR-01 r equires entering
LCO 3.5.1if no airflow is detected on FI-K1-1. Operations met the requirements of the
LCO by shutting down the feed transfer from tank 102-AW (the slurry flow had not yet
started). Procedure TF-OR-OSR-01 was modified to allow operation without FI-K1-1
provided the operator performing the surveillance verifies the exhaust fan is operating.

Steam Supply Problems.

During the cold run and campaign, there were several instances where steam supply
problems adversely impacted 242-A Evaporator operations:

» On March 5, 2001, Johnsen Controls, Inc. (JCI) shut down 10 pounds per square inch
(psig) steam to the 242-A Building. At the time, the evaporator vessel was filled with
water in preparation for the initial boiloff of the cold run. Upon loss of steam, the
operators performed shutdown of cooling water to the condensers.

» On March 15, 2001 the steam flow to the reboiler was reduced from 26,500 Ibs/hr to
24,000 Ibs/hr to prevent excessive foaming while the anti-feam line was plugged. During
the next shift, the control room operator noticed the steam supply flow had dropped even
more and raised the flow back to 24,000 Ibs/hr. The drop in steam flow was likely due to
JCI performing regeneration of their boiler. When the regeneration was completed, the
steam flow increased without any adjustments by the control room operator. This surge
in steam flow contributed to foaming problems in the evaporator caused by loss of anti-
foam flow {see below).

* On March 16, 2001, the 242-A Evaporator experienced difficulty maintaining steam
flow while the steam condensate pH fluctuated between 5.8 and 8.5. JC| was contacted,
but they did not believe they were the source of the problem. On March 17, the steam
flow and pH returned to normal. When contacted on March 18, JC| admitted the
problems were due to a faulty chemical addition valve on their system.

Although these incidents are separate events, in each case poor communication
between JCI and 242-A Evaporator contributed to the problems.

Anti-Foam Transfer Line Plug.

The transfer line between the anti4doam tank and the evaporator vessel plugged on
March 15, 2001. Operation continue d on reduced beiloff until the line was cleared.
Plugging of the transfer line is common and several fixes have been suggested,
including using water in the anti- foam tank during the cold run and installing a flush
system for the transfer line.

EC-2 Intercondenser Leak.
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A steady rise was noticed in tank TK-C-100 level after completion of the campaign.
Troubleshooting deter mined there was a small raw water leak (less than one gallon per
minute) in the EC-2 Intercondenser tubes. Isolating the system stopped the leak, but the
condenser will have to be replaced if the leak worsens. No replacement schedule has
been established. T he adjacent EC-3 Aftercondenser will be replaced at the same time.

Miscalculated Flush Volume to Tank 102-AW.

A Waste Stream Profile Sheet for the wastes going to Tank Farms during the campaign
stated the campaign would transfer 27,500 gallons of flush water to 102-AW (Lechelt
2001). In fact the campaign transferred 36,700 gallons of flush water. Because of the
difference, Tank Farms had to reevaluate their calcutations of tank content. In the future,
a reasonable maximum flush volume will be provided to Tank Farms in the Waste
Stream Profile Sheet.
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Integrity Assessment Report

ATTACHMENT 14
242-A Procedure List

Item |Procedure Number Procedure Title

1 |TF-ERP-EVAP-001 242-A Evaporator Take Cover

2 TF-ERP-EVAP-002 242-A Evaporator Evacuation

3 |TE-ERP-EVAP-004 242-A Evaporater Bomb Threat/Suspicious Object

4 |TF-ERP-EVAP-005 242-A Respond to Evaporator High Radiation Area

5 |TF-ERP-EVAP-006 242-A Evaporator Fire

6 |TF-ERP-EVAP-003 242-A Evaporator Seismic Event

7 |IF-ERP-EVAP-014 Emergency Response Procedure 014 - 242-A Evaporator High
winds/Tornado

8 [ARP-T-601-010 Respond to Graphic #10 Alarms at the 242-A Evaporator

9 JARP-T-601-011 Respond to Graphic #11 Alarms at the 242-A Evaporator

10 JARP-T-601-012 Respond to Graphic #12 Alarms at the 242-A Evaporator

11 |ARP-T-601-013 Respond to Graphic #13 Alarms at the 242-A Evaporator

12 JARP-T-601-014 Respond to Graphic #14 Alarms at the 242-A Evaporator

13 JARP-T-601-015 Respond to Graphic #15 Alarms at the 242-A Evaporator

14 |ARP-T-601-016 Respond to Graphic #16 Alarms at the 242-A Evaporator

15 |ARP-T-601-017 Respond to Graphic #17 Alarms at the 242-A Evaporator

16 |ARP-T-601-018 Respond to Graphic #18 Alarms at the 242-A Evaporator

17 |ARP-T-601-019 Respond to Graphic #19 Alarms at the 242-A Evaporator

18 |ARP-T-601-020 Respond to Graphic #20 Alarms at the 242-A Evaporator

19 JARP-T-601-021 Respond to Graphic #21 Alarms at the 242-A Evaporator

20 |ARP-T-6801-023 Respond to Graphic #23 Alarms at the 242-A Evaporator

21 |ARP-T-601-024 Respond to Graphic #24 Alarms at the 242-A Evaporator

22 |ARP-T-601-044 Respond to Graphic #44 Alarms at the 242-A Evaporator

23 |ARP-T-601-064 Respond to Graphic #64 Alarms at the 242-A Evaporator

24 |ARP-T-601-081 Respond to Faceplate #81 Alarms at the 242-A Evaporator

25 |ARP-T-801-270 Respond to Graphic #270 Alarms at the 242-A Evaporator
Respond to Graphic #272 Alarms at the 242-A Evaporator

Respond to Graphic #273 Alarms at the 242-A Evaporator

Respond to Graphic #274 Alarms at the 242-A Evaporator

Respond to Graphic #290 Alarms at the 242-A Evaporator

Respond to Graphic #292 Alarms at the 242-A Evaporator

Respond to Graphic #294 Alarms at the 242-A Evaporator

Respond to Graphic #295 Alarms at the 242-A Evaporator

Respond to Graphic #300 Alarms at the 242-A Evaporator

Respond to Graphic #301 Alarms at the 242-A Evaporator

Respond to Graphic #302 Alarms at the 242-A Evaporator

ARP-T-601-303

Respond to Graphic #303 Alarms at the 242-A Evaporator

Respond to Graphic #304 Alarms at the 242-A Evaporator

Respond to Graphic #320 Alarms at the 242-A Evaporator

39 |ARP-T-601-321 Respond to Graphic #321 Alarms at the 242-A Evaporator
40 [ARP-T-601-322 Respond to Graphic #322 Alarms at the 242-A Evaporator
41 |ARP-T-601-323 Respond to Graphic #323 Alamms at the 242-A Evaporator
42 |ARP-T-601-340 Respond to Graphic #340 Alarms at the 242-A Evaporator
43 |JARP-T-601-341 Respond to Graphic #341 Alarms at the 242-A Evaporator
44 |ARP-T-801-343 Respond to Graphic #343 Alarms at the 242-A Evaporator
45 JARP-T-501-344 Respond to Graphic #344 Alarms at the 242-A Evaporator

Respond to Panel AB-1 Alarms at the 242-A Evaporator

Respond to Panel AB-2 Alarms at the 242-A Evaporator

ARP-T-601-EDG

Respond to Local Diesel Generator Alarms at the 242-A Evaporator

Attachment_14_ 242-A-ProcedureList/Sheett
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ATTACHMENT 14
242-A Procedure List

Item  |Procedure Number Procedure Title

49 |DC-AOP-EVAP-001E Emergency Shutdown of K1 Ventilation System

50 |DC-AQP-EVAP-008 Loss of Compressed Air System

51 |DC-EVAP-001A Emergency Shutdown of Electrical Power

52 |DC-EVAP-001C Emergency Shutdown of Raw Water System

53 |DC-EVAP-001D Emergency Shutdown of Sanitary Water System

54 {DC-EVAP-Q01F Emergency Shutdown of K2 Ventilation System

55 |DC-EVAP-001G Emergency Shutdown of Control Room Ventilation System & Shift
Managers Office Heat Pump

56 |DC-EVAP-001J Emergency Shutdown of Fire Protection {Sprinkler) System and Telephone
System

57  |WMP-242-2 01 Component Status Seals/Administrative Locks

58 |[WMP-242-2.03 Technical Safety Requirements Tracking

59  |WMP-242-4.07 High Radiation Areas Access Control

60 |TF-AOP-EVAP-001 Emergency Shutdown of Utility Support Systems

61 |TF-AOP-EVAP-002 242-A Evaporator Loss of Electrical Power

62 |TF-AOP-EVAP-003 Response to 242-A Evaporator Loss of Raw Water System

63 |TF-AOP-EVAP-004 Response to 242-A Evaporator Loss of K-1 Ventilation System

64 |[TF-AOP-EVAP-C0S Response to 242-A Evaporator Loss of Steam System

65 |TF-AQOP-EVAP-008 242-A Evaporator Loss of Compressed Air System

66 |TF-AOP-EVAP-007 242-A Evaporator Loss of MCS Control

87 |TF-AQP-EVAP-008 242-A Evaporator Pressure Hazards

68 |TF-ACOP-EVAP-009 Response to Process Upset

69 |TE-AOP-EVAP-013 Respond to Volcanic Ashfall at the 242-A Evaporator (Replaced EP-685-
030)

70 |TE-OR-A-01 242-A Evaporator Contral Room Rounds

71 |TF-OR-A-02 242-A Evaporator Backside Rounds

72 |TE-OR-OSR-01 242-A Evaporator Environmental Verification Surveillance

73 [TF-OR-PWR-03 242-A Evaporator Stationary Operating Engineer Rounds

74 |[TF-OPS-005 Daily CAM and Record Sampler Inspections

75 |TF-OPS-022 Inspections and Source Checks for 242-A Stack Cams and Effluent Record
Samplers

76 |TE-FT-680-005 Sample Cubicle Leak Detector LDE-SMPL-1, LDE-SMPL-2 Functional Test

77 |TF-CC-690-001 RC3-1 Rad Monitor Loop Verification

78 |TE-CC-690-006 K1 Stack 296 A-21 Flow Monitor Loop and Pump Room Verification and

' Calibration

79 |TF-CC-690-008 RC-1 Rad Monitor Channel Calibration

80 |OSD-T-151-00012 Operating Specifications for the 242-A Evaporator Crystallizer

81 |242-30-002 Cold Weather Protection Survelllance

82 |242-65G-001 Radiological Catch Container Usage at 242-A Evaporator

83 |242-65J-002 Sampling Operations at 242-A Evaporator

84 |242-853—005 Safety Equipment inspections and Operational Checks

85 |TO-020-755 Record Status of Facility Alarm Panels

86 |TO-800-005 242-A Evaporator Operability Checks

87 |TO-800-010 242-A Evaporator Initial Valving Verification

88 1TO-800-015 Perform Initial Electrical Verification for 242-A Evaporator Startup

89 |TO-600-020 Perform 242-A Evaporator System Status Check and Prestart Operations

90 |TO-600-030 Start Up 242-A Evaporator System
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Item jProcedure Number Procedure Title

91 |TO-600-040 Monitor 242-A Evaporator Qperation

92 |TO-600-055 Start Up and Shut Down 242-A Steam System

93 |TO-600-060 Shut Down 242-A Evaporator System

94 |TO-600-100 Calculate 242-A Material Balance

95 |TO-600-101 Perform Tank Farm Material Balance During Evaporator Operations

96 |TO-6800-123 Startup and Shutdown E-C-1, E-C-2, and E-C-3 Condensers

97 [TO-600-130 Qperate 242-A-81 Raw Water Strainer System

98 |TO-600-140 QOperate 242-A Overhead Crane

99 |TO-600-160 Change 242-A Process Condensate Filter F-C-1

100 |TO-600-180 Change Raw Water and Process Condensate Filters, and Clean In-Line
Strainer

101 [TO-600-190 Remove Organics From TK-C-100 and Sample

102 |T0O-600-200 Setup Valve HV-CA1-10 for Calibration

103 |TO-600-210 Operate PB-1 and PB-2 Seal Water Filter System

104 |TO-600-300 Perform Closeout Inspection In Evaporator Room and Pump Room

105 |TO-600-510 Reboot Failed DCM or PCM

106 |TO-600-520 Shut Down and Start Up MCS and UPS Systems

107 _|TO-600-530 Inhibit MCS Alarms at the 242-A Evaporator

108 |TO-600-540 De-Energize and Re-Energize MCC-1, MCC-2, and MCC-3 at the 242-A
Evaporator

109 |TO-600-545 Perform Scheduled Electrical Power Outage at 242-A Evaporator

110 |TO-600-900 Setup and Remove MCS Temporary Faceplate Display Groups at the 242-
A Evaporator

111 | TO-600-999 242-A Evaporator System Valve Exercising

112 |70-610-200 Operate 242-A Standby Power Generator

113 |TO-610-210 Operate 242-A Standby Power Generator for Load Testing

114 |TO-820-020 Operate the 242-A Evaporator Ventilation System

115 |TO-620-040 Operate 242-A Vessel Vent System

116 |T0O-620-120 Transfer Equipment/Material through the 242-A Loadout Room and Doors

117 _|TO-620-160 Operate 242-A Evaporator Compressed Air System

118 |TO-620-200 Vessel Vent Ammonia Monitor

119 |TO-630-001 Obtain 242-A Feed and Slurry Samples

120 TO-630-020 Sample Process Condensate from TK-C-100

121 |TO-630-040 Sample 242-A Steam Condensate

122 |TO-630-060 Sample Cooling Water from 242-A, Flush RC-2 Receiver Carboy,
Monitoring Pig

123 |TO-630-080 Operate 242-A RC-3 Sampling System

124 |T = Operate 242-A Process Condensate System

125 |TO-650-050 Flush Evaporator Feed Line

126 |TO-650-085 Triple Rinse 242-A Pump Room Sump

127 |T0O-850-140 Flush 242-A Evaporator Vessel and Recirculation LLoop

128 Inject Anti-Foam Chemicals into the 242-A Vapor/Liquid Separator C-A-1

TO-660-141

129 |TO-660-150 | Weight Factor Dip Tube Flush

130 |3-RM-652 RC3 Radiation Monitor/Diversion System Functional Check

131 |3-RM-653 K1 Ventilation System Functional Check

132 |3-RM-654 RC1 Radiation Monitor Functional Check

133 |6-PCD-508 Calibrate Pressure Switches

Attachment_14_ 242-A-ProcedureList/Sheet1
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ATTACHMENT 14
242-A Procedure List
Item |Procedure Number Procedurse Title

134 |EL18003 Hanford Generic Stack Sampler Cabinet Functional Check

135 |EL18011 Honeywell/Leeds and Northrup Model 7082 ph Analyzer/Controller

136 |EL18012 Brooks Maglite Electromagnetic Flowmeter

137 |EL18014 Brooks Flow Indicating Transmitters for 242-A

138 |EL18021 242-A Liquid Effluent Monitors

139 |EL18022 Foxboro EG9 Series Current-To-Pneumatic Converters

140 |EL18027 Bristol Isolok Series SAB Sampler with Input Module -E or G-

141 |EL18037 Fischer Governor 543 and Fischer Controls 546 E/P Transducer

142 |EL18040 Foxboro Intelligent Transmitters

143 |EL18041 Brooks Model 4023 Differential Inductance Flow Converter

144 |EL18042 Valtek Electro Valve Positioner and Transmitter

145 |EL18043 Differential Pressure Transmitters for 24 2-A

146 |EL18044 Brooks Model 1110-6200 Indicating Flow Meter Functional Test

147 |EL18045 Model 3560 Series Il Brooks Mag-Flo Converters

148 |EL18046 Canberra Lin/Log Ratemeter Model 1481L

149 |EL18047 Sensotec Pressure AMP/IND

150 |EL18048 ITT Barton Turbine Meter Series 800

151 |EL18049 Princo L3610 Transmitters used at LWPF Retention Basins

152 |EL18050 Absolute Pressure Transmitters for 242-A

153 |EL18052 Rochester Series SC4372 Temperature Transmitters for 242-A

154 |EL18054 Rosemount Model 1151AP/GP Electronic Pressure Transmitter

155 |EL18056 Moore Ind., TCA/STD Thermocouple Alarm and Controller

156 |EL18057 Barton Model 277A Differential Pressure Indicator

157 |EL18058 Honeywell/Leeds and Northrup Model 7082 Conductivity/Resistivity
Analyzer/Controller

158 |EL138084 Pressure Transmitters for 242-A

159 |EL18085 Fischer and Porter Magnetic Flowmeter and Converter (Mini-Mag Design),
Model 10D1475

160 |EL18090 Rochester Series SC8300 Transmitters for 242A

161 |EL18094 Moore (PRV Type) Pressure Transmitter

162 |EL18097 IRD Mechanalysis Model 5806 Channel A Calibration

163 |EL18100 Foxboro Model 69TA-2R Current-to-Air Transducer

164 |EL22035 480 V Switchgear Bus Inspection and Testing

165 |EL22046 Caterpillar Standby Diesel Generator and ATS Inspection and Service

166 |EL22047 Caterpillar Diesel Generator, 200KW Inspection and Operation

167 |EL22052 DS Series Circuit Breaker Inspection and Testing

168 |EL22054 242-A Mitsubishi 2033C Uninterruptible Power Supply (UPS) Battery
Inspection

169 |EL22055 242-A Mitsubishi 2033C Uninterruptible Power Supply (UPS) Functional
and Load Test

170 |EL23030 Supply and Exhaust Fans Inspection

171 |EL24015 Regenerative Air Dryer Inspection and Maintenance

172 |S-CC-0002 Pressure Vacuum Breaker Assembly Test Using a Differential Gauge Type
Test Kit

173 |S-CC-0044 Reduced Pressure Backflow Assembly Test Using a Differential Pressure
Gauge Type Test Kit

174 |S-CC-0062 Double Check Valve Assembly Test Using a Differential Pressure Gauge
Type Test Kit

175 |WMH-18018 Chem-Tech Adjustable Flow Switch Model 500

Attachment_14_ 242-A-ProcedureList/Sheet1
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ATTACHMENT 14
242-A Procedure List

ltem _|Procedure Number Procedure Title
176 |WMP-18006 Pressure/VVacuum Gauge, Differential Pressure/NVacuum Gauge Calibration
177 |WMP-18012 Air Rotometer
178 |WMP-18019 Rockwell Type Gas Meter
179 |3-VB-491 in-Place Testing of HEPA Filter Systems (Vacuum Cleaner)
180 |3-VBP-656 242-A Evaporator HEPA Filter In-Place Leak Test (Aerosol Test)
181 |3-VB-656A Appendix A, 242-A Hot Cell Exhauster 296-A-21 HEPA Filter Aerosol Test
Data Sheets
182 |3-VB-656B Appendix B, 242-A AS-1 Air Sampler HEPA Filter Aerosol Test Data
Sheets
183 |3-VB-656C Appendix C, 242-A Vessel Vent Inlet Filter Aerosol Test Data Sheets
184 |3-VB-856D Appendix D, 242-A Vessel Vent Filter Aerosol Test Data Sheets
185 |3-VBP-657 242-A Evaporator Stacks Air Flow Test
186 |3-VB-657A Appendix A, 242-A Hot Cell Exhaust Stack 296-A-21 Air Flow Test Data
Sheets
187 |3-VB-657B Appendix B, 242-A Vessel Vent Exhauster Stack 296-A-22 Air Flow Test
Data Sheets
Notes:
List as of 2/8/2007
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WAC 173-303-640
Tank systems.

(1) Applicability.

(a) The regulations in WAC 173-303-640 apply to owners and operators of facilities that use tank
systems to treat or store dangerous waste, except as (b), (¢}, and (d) of this subsection provides otherwise.

(b) Tank systems that are used to store or treat dangerous waste which contain no free liquids and are
situated inside a building with an impermeable floor are exempted from the requirements in subsection (4) of
this section. To demonstrate the absence or presence of free liguids in the storedftreated waste, the test
method described in WAC 173-303-110 (3)(a) must be used.

(¢) Tank systems, including sumps, as defined in WAC 173-303-040, that serve as part of a secondary
containment system to collect or contain releases of dangerous wastes are exempted from the requirements
in subsection (4)(a) of this section.

{d) Tanks, sumps, and other such collection devices or systems used in conjunction with drip pads, as
defined in WAC 173-303-040 and regulated under WAC 173-303-675, must meet the requirements of this
section.

(2) Assessment of existing tank system's integrity.

(a) For each existing tank system, the owner or operator must determine that the tank system is not
leaking or is unfit for use. Except as provided in {b) of this subsection, the owner or operator must obtain and
keep on file at the facility a written assessment reviewed and certified by an independent, qualified
registered professional engineer, in accordance with WAC 173-303-810 (13)a), that attests to the tank
system's integrity by January 12, 1988, for underground tanks that do not meet the requirements of
subsection (4) of this section and that cannot be entered for inspection, or by January 12, 1990, for all other
tank systems.

(b) Tank systems that store or treat materials that hecome dangerous wastes subsequent to January 12,
1989, must conduct this assessment within twelve months after the date that the waste becomes a
dangerous waste.

(¢} This assessment must determine that the tank system is adequately designed and has sufficient
structural strength and compatibility with the waste(s) to be stored or treated, to ensure that it will not
collapse, rupture, or fail. At a minimum, this assessment must consider the following:

(i} Design standard(s), if available, according to which the tank system was constructed;

(i) Dangerous characteristics of the waste(s) that have been and will be handled;

(i) Existing corrosion protection measures;

(iv) Documented age of the tank system, if availabie (otherwise, an estimate of the age); and

(v) Results of a leak test, internal inspection, or other tank system integrity examination such that:

(A) For nonenterable underground tanks, the assessment must include a leak test that is capable of
taking into account the effects of temperature variations, tank end deflection, vapor pockets, and high water
table effects; and

(B) For other than nonenterable underground tanks and for anciltary equipment, this assessment must
include either a leak test, as described above, or other integrity examination, that is certified by an

independent, qualified, registered professional engineer, in accordance with WAC 173-303-810 {13)Xa), that
addresses cracks, leaks, corrosion, and erosion.

Note: Three publications may be used, where applicable, as guidelines in conducting other than a leak test:
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Tank Inspection, Repair, Alteration, and Reconstruction, AP| Standard 653, Addendum 4 issued in
December 1998, Guidance for Assessing and Certifying Tank Systems that Store and Treat
Dangerous Waste, Ecology Publication No. 94-114; and Steef Tank institute publication #5P001-60
Standard for Inspection of In-Service Shop Fabricated Aboveground Tanks for Storage of Combustible
and Flammable Liquids copyright 2000.

{d) If, as a resuit of the assessment conducted in accardance with (a) of this subsection, a tank system is
found to be leaking or unfit for use, the owner or operator must comply with the requirements of subsection
(7) of this section. .

(e) The owner or operator must develop a schedule for conducting integrity assessments over the life of
the tank to ensure that the tank retains its structural integrity and will not collapse, rupture, or fail. The
schedule must be based on the results of past integrity assessments, age of the tank system, materials of
construction, characteristics of the waste, and any other relevant factors.

(3) Design and installation of new tank systems or components.

(a) Owners or operators of new tank systems or components must obtain (and for facilities that are
pursuing or have obtained a final status permit, submit to the department, at time of submittat of Part B
informaticn) a written assessment, reviewed and certified by an independent, qualified registered
professional engineer, in accordance with WAC 173-303-810 (13)(a), attesting that the tank system has
sufficient structural integrity and is acceptable for the storing and treating of dangerous waste. The
assessment must show that the foundation, structural support, seams, connections, and pressure controls {if
applicable} are adequately designed and that the tank system has sufficient structural strength, compatibility
with the waste(s) to be stored or treated, and corrosion protection to ensure that it wil not collapse, rupture,
or fail. This assessment (which will be used by the department to review and approve or disapprove the
acceptability of the tank system design at facilities which are pursuing or have obtained a final status permit)
must include, at a minimum, the following information:

{1 Design standard(s} according to which tank system(s) are constructed,

(i) Dangerous characteristics of the waste(s) to be handled,

(i) For new tank systems or components in which the external shell of a metai tank or any external metal
component of the tank system will be in contact with the soil or with water, a determination by a corrosion
expert of:

(A) Factors affecting the potential for corresion, including but not limited to:

(1) Soil moisture content;

(1) Soil pH;

(HI) Soil sulfides level;

{IV) Soil resistivity;

(V) Structure to soil potential;

{V) Influence of nearby underground metal structures (e.g., piping);

{VIl} Existence of stray electric current;

{VIll} Existing corrosion-protection measures (e.g., coating, cathedic protection); and

(B) The type and degree of external corrosion protection that are needed te ensure the integrity of the
tank system during the use of the tank system or component, consisting of one or more of the following:

(1) Corrosion-resistant materials of construction such as special alloys, fiberglass reinforced plastic, etc.;

(1} Corrosion-resistant coating (such as epoxy, fiberglass, etc.,) with cathodic protection {e.g., impressed
current or sacrificial ancdes); and

Attachment 15
Page 3

. T e AR g




IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev.0

(11l) Electrical isolation devices such as insulating joints, flanges, etc.

Note: The practices described in the National Association of Corrosion Engineers (NACE) standard,
"Recormmended Practice (RP-02-85) - Control of External Corrosion on Metallic Buried, Partially
Buried, or Submerged Ligquid Storage Systems," and the American Petroleum Institute (API)
Publication 1632, "Cathodic Protection of Underground Petrcleum Storage Tanks and Piping
Systems," may be used, where applicable, as guidelines in providing corrosion protection for tank
systems.

{iv) For underground tank system compeonents that are likely to be adversely affected by vehicular traffic,
a determination of design or cperational measures that will protect the tank system against potential
damage; and

{v) Design considerations to ensure that:

{A) Tank foundations will maintain the load of a full tank;

{B) Tank systems will be anchored to prevent flotation or dislodgment where the tank system is either
placed in a saturated zone, or is located less than five hundred feet from a fault which has had displacement
in Holocene times; and

{C) Tank systems will withstand the effects of frost heave.

{b) The owner or operator must develop a schedule for conducting integrity assessments over the life of
the tank to ensure that the tank retains its structural integrity and will not collapse, rupture or fail. The
schedule must be based on the results of past integrity assessments, age of the tank system, materials of
construction, characteristics of the waste, and any other relevant factors.

(c) The owner or operator of a new tank system must ensure that proper handling procedures are
adhered to in order to prevent damage to the system during installation. Prior to covering, enclosing, or
placing a new tank system or component in use, an independent, qualified installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and experienced in the
proper installation of tank systems or components, must inspect the system for the presence of any of the
following items:

{i) Weld breaks;

(i} Punctures;

(iii) Scrapes of protective coatings;

(iv) Cracks;

(v) Corrosion;

(vi) Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the tank system is covered, enclosed, or placed in use.

(d) New tank systems or components that are placed underground and that are backfilled must be
provided with a backfill material that is a noncorrosive, porous, homogeneous substance and that is installed
so that the backfill is placed completely around the tank and compacted to ensure that the tank and piping
are fully and uniformly supported.

(e) All new tanks and ancillary equipment must be tested for tightness prior to being covered, enclosed,
or placed in use. If a tank system is found not to be tight, all repairs necessary to remedy the leak(s) in the
system must be performed prior to the tank system being covered, enclosed, or placed into use.

{f) Ancillary equipment must be suppotted and protected against physical damage and excessive stress

Aftachment 15
Page 4

R



IQRPE Report 1AR-001 Integrity Assessment Report RPP-RPT-33306, Rev.0
due to settlement, vibration, expansion, or contraction.

Note: The piping system installation procedures described in American Petroleum Institute (API) Publication
1615 (November 1979), "Installation of Underground Petroleum Storage Systems," or ANSI Standard
B31.3, "Petroleum Refinery Piping," and ANSI Standard B31.4 "Liquid Petrcleum Transpoertation
Piping System," may he used, where applicable, as guidelines for preper installation of piping
systems.

{9) The owner or operator must provide the type and degree of corrosion protection recommended by an
independent corrosion expert, based on the information provided under (a)iii) of this subsection, or other
corrosion protection if the department believes other corrosion protection is necessary to ensure the integrity
of the tank system during use of the tank system. The installation of a corrosion protection system that is
field fabricated must be supervised by an independent corrosion expert to ensure proper installation.

{h) The owner or operator must obtain and keep on file at the facility written statements by those persons
required to certify the design of the tank system and supervise the installation of the tank system in
accordance with the requirements of (b) through (g} of this subsection, that attest that the tank system was
properly designed and installed and that repairs, pursuant to (¢} and (e) of this subsection, were performed.
These written statements must also include the certification statement as required in WAC 173-303-810

(13)a).
(4) Containment and detection of releases.

{(a) In order to prevent the release of dangerous waste or dangerous constituents to the environment,
secondary containment that meets the requirements of this subsection must be provided (except as
provided in (f) and (g) of this subsection):

(i) For all new tank systems or components, prior to their being put into service;

(ii) For all existing tank systems used to store or treat Dangerous Waste Nos, F020, F021, F022, F023,
F026, and FO27, within two years after January 12, 1989,

{iiij For those existing tank systems of known and documented age, within two years after January 12,
1989, or when the tank system has reached fifteen years of age, whichever comes later;

(iv} For those existing tank systems for which the age cannct be documented, within eight years of
January 12, 1989; bul if the age of the facility is greater than seven years, secondary containment must be
provided by the time the facility reaches fifteen years of age, or within two years of January 12, 1989,
whichever comes later; and

(v) For tank systems that store or treat materials that become dangerous wastes subsequent to January
12, 1989, within the time intervals required in (a){i} through (iv) of this subsection, except that the date that a
material becomes a dangerous waste must be used in place of January 12, 1989.

(b} Secendary containment systems must be:

(i) Designed, installed, and operated to prevent any migration of wastes or accumulated liquid out of the
system to the soil, ground water, or surface water at any time during the use of the tank system; and

(ii) Capable of detecting and collecting releases and accumulated liquids until the collected material is
removed.

{c) To meet the requirements of (b) of this subsection, secondary containment systems must be at a
minimum:

(i) Constructed of or lined with materials that are compatible with the waste(s) to be placed in the tank
system and must have sufficient strength and thickness to prevent failure owing to pressure gradients
(including static head and extemnal hydrological forces), physical contact with the waste to which it is
exposed, climatic conditions, and the stress of daily operations (including stresses from nearby vehicular
traffic);
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{ii) Placed on a foundation or base capable of providing support to the secondary containment system,
resistance to pressure gradients above and below the system, and capable of preventing failure due to
settlement, compression, or uplift;

(iii} Provided with a leak-detection system that is designed and operated so that it will detect the failure of
either the primary or secondary containment structure or the presence of any release of dangerous waste or
accumulated liquid in the secondary containment system within twenty-four hours, or at the earliest
practicable time if the owner or operator can demonstrate to the department that existing detection
technologies or site conditions will not allow detection of a release within twenty-four hours; and

(iv) Sloped or otherwise designed or operated to drain and remove liquids resulting from leaks, spills, or
precipitation. Spilled or leaked waste and accumulated precipitation must be removed from the secondary
containment system within twenty-four hours, or in as timely a manner as is possible to prevent harm to
human health and the environment, if the owner or operator can demonstrate to the department that removal
of the released waste or accumulated precipitation cannot be accomplished within twenty-four hours.

Note: If the collected material is a dangerous waste under WAC 173-303-070, it is subject to management
as a dangerous waste in accordance with all applicable requirements of WAC 173-303-170 through
173-303-400 and WAG 173-303-600 through173-303-695 . If the collected material is discharged
through a point source to waters of the United States, it is subject to the requirements of sections 301,
304, and 402 of the Clean Water Act, as amended. If discharged to a publicly owned treatment works
(POTW), it is subject to the requirements of section 307 of the Clean Water Act, as amended. If the
collected material is released to the environment, it may be subject to the reporting requirements of 40
CFR Part 302.

(d) Secondary containment for tanks must include one or more of the following devices:
(i) A liner {external to the tank);

(i) A vault;

{iii) A double-walled tank; or

(iv) An equivalent device as approved by the depariment.

{e) In addition to the requirements of (b), (¢), and (d) of this subsection, secondary containment systems
must satisfy the following requirements:

(i) External liner systems must be:

{A) Designed or operated to contain one hundred percent of the capacity of the largest tank within its
boundary;

(B) Designed or operated to prevent run-on or infiltration of precipitation into the secondary containment
system unless the collection system has sufficient excess capacity to contain run-on or infiltration. Such
additiona! capacity must be sufficient to contain precipitation from a twenty-five-year, twenty-four-hour
rainfall event.

{C) Free of cracks or gaps; and

{D) Designed and installed to surround the tank completely and to cover all surrounding earth likely to
come into contact with the waste if the waste is released from the tank(s) (i.e., capable of preventing lateral
as well as vertical migration of the waste).

(ii} Vault systems must be:

(A) Designed or operated to contain one hundred percent of the capacity of the largest tank within its
boundary;

(B) Designed or operated to prevent run-on or infiltration of precipitation into the secondary containment
system unfess the collection system has sufficient excess capacity to contain run-on or infiltration. Such
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additional capacity must be sufficient to contain precipitation from a twenty-five-year, twenty-four-hour
rainfall event;

(C) Constructed with chemical-resistant water stops in place at all joints (if any);

(D) Provided with an impermeable interior coating or lining that is compatible with the stored waste and
that will prevent migration of waste inte the concrete;

(E) Provided with a means to protect against the formation of and ignition of vapors within the vault, if the
waste being stored or treated:

(1) Meets the definition of ignitable waste under WAC 173-303-090(5); or

(I) Meets the definition of reactive waste under WAC 173-303-090(7), and may form an ignitable or
explosive vapor.

{F) Provided with an exterior moisture barrier or be otherwise designed or operated to prevent migration
of moisture into the vault if the vault is subject to hydraulic pressure.

(iiiy Double-walled tanks must be:

(A) Designed as an integral structure {i.e., an inner tank completely enveloped within an outer shell) so
that any release from the inner tank is contained by the outer shell;

(B) Protected, if constructed of metal, from both corrosion of the primary tank interior and of the external
surface of the outer shell; and

(C) Provided with a built-in continuous leak detection system capable of detecting a release within
twenty-four hours, or at the earliest practicable time, if the owner or operator can demonstrate to the
department, and the department concludes, that the existing detection technology or gite conditions would
not allow detection cf a release within twenty-four hours.

Note: The provisions outlined in the Steel Tank Institute's (ST1) "Standard for Dual Wall Underground Steel
Storage Tanks" may be used as guidelines for aspects of the design of underground steel double-
walled tanks.

(f) Anciilary equipment must be provided with secondary containment (e.g., trench, jacketing, double-
walled piping) that meeis the requirements of (b} and (c) of this subsection except for:

(i) Aboveground piping (exclusive of flanges, joints, valves, and other connections) that are visually
inspected for leaks on a daily basis;

(i) Welded flanges, weided joints, and welded connections, that are visually inspected for leaks on a daily
basis;

(iii) Sealless or magnetic coupling pumps and sealless valves, that are visually inspected for leaks on a
daily basis; and

(iv) Pressurized aboveground piping systems with automatic shutoff devices (e.g., excess flow check
valves, flow metering shutdown devices, loss of pressure actuated shutoff devices) that are visually
inspected for leaks on a daily basis.

(g} The owner or operator may obtain a variance from the reguirements of this subsection if the
depariment finds, as a result of a demonstration by the owner or operator that alternative design and
operating practices, together with location characteristics, wiil prevent the migration of any dangerous waste
or dangerous constituents into the ground water, or surface water at least as effectively as secondary
corfainment during the active life of the tank system or that in the event of a release that does migrate to
ground water or surface water, no substantial present or potential hazard will be posed to human health or
the environment. New underground tank systems may not, per a demonstration in accordance with (g){ii) of
this subsection, be exempted from the secondary containment requirements of this section.
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{i) In deciding whether to grant a variance based on a demonstration of equivalent protection of ground
water and surface water, the department will consider:

{(A) The nature and quantity of the wastes:
{B) The proposed alternate design and operation;

(C) The hydrogeologic seiting of the facility, including the thickness of scils present between the tank
system and ground water; and

(D) All other factors that would influence the quality and mobility of the dangerous constituenis and the
potential for them to migrate to ground water or surface water.

(ii} In deciding whether to grant a variance based on a demonstration of no substantial present or
potential hazard, the department will consider:

{A) The potential adverse effects on ground water, surface water, and land quality taking inte account:

(1) The physical and chemical characteristics of the waste in the tank system, including its potential for
migration;

(11) The hydrogeological characteristics of the facility and surrounding land;
(fll) The potential for health risks caused by human exposure to waste constituents;

{IV) The potential for damage to wildlife, crops, vegetation, and physical structures caused by exposure
to waste constituents; and

{V) The persistence and permanence of the potential adverse effects.

{B) The potential adverse effects of a release on ground water quality, taking into account:
(I} The quantity and quality of ground water and the direction of ground water flow;

(I1) The proximity and withdrawal rates of ground water users;

() The current and future uses of ground water in the area; and

(IV) The existing quality of ground water, including other sources of contamination and their cumulative
impact on the ground water quality.

(C) The potential adverse effects of a release on surface water quality, taking into account:
(I) The quantity and quality of ground water and the direction of ground water flow;

(1} The patterns of rainfall in the region;

(I} The proximity of the tank systern to surface waters;

(IV) The current and future uses of surface waters in the area and any water quality standards
established for those surface waters; and

{V) The existing quality of surface water, including other sources of contamination and the cumulative
impact on surface-water quality.

(D) The potential adverse effects of a release on the land surrounding the tank system, taking into
account:

() The patterns of rainfall in the region; and

(1) The current and future uses of the surrounding land.
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{Hi) The owner or operator of a tank system, for which a variance from secondary containment had been
granted in accordance with the requirements of (g){i) of this subsection, at which a release of dangerous
waste has occurred from the primary tank system but has not migrated beyond the zone of engineering
control (as established in the variance), must:

(A) Comply with the requirements of subsection (7} of this section, except subsection (7)(d) of this
section; and

{B) Decontaminate or remove contaminated soil to the extent necessary to:

{I) Enable the tank system for which the variance was granted to resume operation with the capability for
the detection of releases at least equivalent to the capability it had prior to the release; and

() Prevent the migraticn of dangerous waste or dangerous constituents to ground water or surface
water.

(C) If contaminated soil cannot be removed or decontaminated in accordance with {g){iii}{B} of this
subsection, comply with the requirements of subsection (8) of this section.

(iv) The owner or operator of a tank system, for which a variance from secondary containment had been
granted in accordance with the requirements of (g){i} of this subsection, at which a release of dangerous
waste has occurred from the primary tank system and has migrated beyond the zone of engineering control
(as established in the variance), must:

{A) Comply with the requirements of subsection (7){(a), (b}, (c), and (d) of this section; and

(B) Prevent the migration of dangerous waste or dangerous constituents te ground water or surface
water, if possible, and decontaminate or remove contaminated soil. If contaminated soil cannct be
decontaminated or removed or if ground water has been contaminated, the owner or operator must comply
with the requirements of subsection (8)(b) of this section; and

{C) If repairing, replacing, or reinstalling the tank system, provide secondary containment in accordance
with the requirements of (a) through (f} of this subsection or reapply for a variance from secondary
containment and meet the requirements for new tank systems in subsection (3) of this section if the tank
system is replaced. The cwner or operator must comply with these requirements even if contaminated soil
can be decontaminated or removed and ground water or surface water has not been contaminated.

(h) The foltowing procedures must be followed in order te request a variance from secondary
containment:

{I} The department must be notified in writing by the owner or operator that he intends to conduct and
submit a demonstration for a variance from secondary containment as allowed in (g) of this subsecticn
according to the following schedule:

(A} For existing tank systems, at least twenty-four months prior to the date that secendary containment
must be provided in accordance with {a) of this subsection.

{B) For new tank systems, at least thirty days prior to entering into a contract for installation.

(i) As part of the notification, the cowner or cperator must also submit to the department a description of
the steps necessary to conduct the demonstration and a timetable for completing each of the steps. The
demonstration must address each of the factors listed in {g}i) or (i) of this subsection;

{iii) The demonstration for a variance must be completed within one hundred eighty days after notifying
the department of an intent to conduct the demonstration; and

(iv) If a variance is granted under this subsection, the department will require the pemittee to construct
and operate the tank system in the manner that was demonstrated to meet the requirements for the
variance.

(i) All tank systems, until such time as secondary containment that meets the requirements of this section
is provided, must comply with the following:
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(i) For nonenterable underground tanks, a leak test that meets the requirements of subsection (2)c)v) of
this section or other tank integrity method, as approved or required by the department, must be conducted at
least annually.

(i) For other than nonenterable underground tanks, the owner or operator must either conduct a leak test
as in (i)(i) of this subsection or develop a schedule and procedure for an assessment of the overall condition
of the tank system by an independent, qualified registered professional engineer. The schedule and
procedure must be adequate to detect obvious cracks, leaks, and corrosion or erosion that may lead to
cracks and leaks. The owner or operator must remove the stored waste from the tank, if necessary, to allow
the condition of all internal tank surfaces to be assessed. The frequency of these assessments must be
based on the material of construction of the tank and its ancillary equipment, the age of the system, the type
of corrosion or erosion protection used, the rate of corrosion or erosion observed during the previous
inspection, and the characteristics of the waste being stored or treated.

(iii) For ancillary equipment, a leak test or other integrity assessment as approved by the department
must be conducted at least annuaily.

Note: Three publications may be used, where applicable, as guidelines for assessing the overall condition of
the tank system: Tank Inspection, Repair, Alteration, and Reconstruction, AP| Standard 653,
Addendum 4 issued in December 1999; Guidance for Assessing and Certifying Tank Systems that
Store and Treat Dangerous Wasfe, Ecology Publication No. 94-114; and Steel Tank instifute
publication #SP001-00 Standard for Inspection of In-Service Shop Fabricated Aboveground Tanks for
Storage of Combustible and Flammable Liguids copyright 2000.

(iv) The owner or cperator must maintain on file at the facility a record of the results of the assessments
conducted in accordance with {i)(i} through (iii) of this subsection.

(v) If a tank system or component is found to be leaking or unfit for use as a resuit of the leak test or
assessment in (i)(i) through (iii) of this subsection, the owner or operator must comply with the requirements
of subsection (7) of this section.

(5) General operating requirements.

(a) Dangerous wastes or treatment reagents must not be placed in a tank system if they could cause the
tank, its ancillary equipment, or the containment system te rupture, leak, comrode, or otherwise fail.

{b) The owner or operator must use appropriate controls and practices to prevent spills and overflows
from tank or containment systems. These include at a minimum:

(i) Spill prevention controls (e.g., check valves, dry disconnect couplings);

{iiy Overfill prevention controls (e.g., level sensing devices, high level alarms, automatic feed cutoff, or
bypass to a standby tank); and

(iii} Maintenance of sufficient freeboard in uncovered tanks to prevent overtopping by wave or wind action
or by precipitation.

(c) The owner or operator must comply with the requirements of subsection (7) of this section if a leak or
spill oceurs in the tank system.

(d) All tank systems holding dangerous waste must be marked with labels or signs to identify the waste
contained in the tank. The label or sign must be legible at a distance of at least fifty feet, and must bear a
legend which identifies the waste in a manner which adequately warns employees, emergency response
personnel, and the public of the major risk{s) associated with the waste being stored or treated in the tank
system(s). (Note -- If there already is a system in use that performs this function in accordance with local,
state or federal regulations, then such system will be adequate.)

(e) All tank systems holding dangerous wastes which are acutely or chronically toxic by inhalation must
be designed to prevent escape of vapors, fumes, or other emissions into the air.
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{6) Inspections.

{a) The owner or operator must develop and follow a schedule and procedure for inspecting overfill
controls.

(b) The owner or operator must inspect at least once each operating day:
(i) Aboveground portions of the tank system, if any, to detect corrosion or reieases of waste,;

(i} Data gathered from monitoring any leak detection equipment (e.g., pressure or temperature gauges,
monitoring wells) to ensure that the tank system is being operated according to its design; and

(iii) The construction materials and the area immediately surrounding the externally aceessible portion of
the tank system, including the secondary containment system (e.g., dikes) to detect erosion or signs of
releases of dangerous waste (e.9., wet spots, dead vegetation).

Note: WAC 173-303-320 requires the owner or operator to remedy any deterioration er malfunction he finds.
Subsection (7) of this section requires the owner or operator to notify the department within twenty-
four hours of confimming a leak. Also, 40 CFR Part 302 may require the owner or operator to notify the
National Response Center of a release.

{¢) The owner or operator must inspect cathodic protection systems, if present, according to, at a
minimum, the following schedule to ensure that they are functioning properly:

() The proper operation of the cathodic protection system must be confirmed within six months after
initial installation and annually thereafter; and

{ii} All scurces of impressed cument must be inspected and/or tested, as appropriate, at least bimonthly
(i.e., every other month).

Note: The practices described in the National Association of Corrosion Engineers (NACE) standard,
"Recommended Practice (RP-02-85) - Control of External Corrosgion on Metallic Buried, Partially
Buried, or Submerged Liquid Storage Systems," and the American Petroleum Institute (API)
Publication 1632, "Cathodic Protection of Underground Petroleumn Storage Tanks and Piping
Systems," may be used, where applicable, as guidelines in maintaining and inspecting cathodic
protection systems.

(d) The owner or operator must document in the operating record of the facility an inspection of those
items in {a) through (c) of this subsection. The owner or operator must keep an inspection log including at
least the date and time of the inspection, the printed name and the handwritten signature of the inspector, a
notation of the observations made and the date and nature of any repairs or remedial actions taken. The log
must be kept at the facility for at least five years from the date of inspection.

{7) Response to leaks or spills and disposition of leaking or unfit-for-use tank systems.

A tank systemn or secondary containment system from which there has been a leak or spill, or which is
unfit for use, must be removed from service immediately, and the owner or cperator must satisfy the
following requirements:

(a) Cessation of use; prevent flow or addition of wastes. The owner or operator must immediately stop
the flow of dangerous waste into the tank system or secondary containment system and inspect the system
to determine the cause of the release.

{b} Removal of waste from tank system or secondary containment system.

(i) If the release was from the tank system, the owner/operator must, within twenty-four hours after
detection of the leak or, if the ownerfoperator demonstrates that it is not possible, at the earliest practicable
time, remove as much of the waste as is necessary to prevent further release of dangerous waste to the
environment and to allow inspection and repair of the tank system to be performed.
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(ii) If the material released was to a secondary containment system, all released materials must be
removed within twenty-four hours or in as timely a manner as is possible to prevent harm to human health
and the environment.

{c) Containment of visible releases to the environment. The ownerfoperator must immediately conduct a
visual inspection of the release and, based upon that inspection:

(i) Prevent further migration of the leak or spill to soils or surface water; and
(i) Remove, and properly dispose of, any visible contamination of the soil or surface water.
(d) Notifications, reports.

(i) Any release to the environment must be reported to the department and other authorities immediately
in accordance with WAC 173-303-145. Any release above the "reportable quantity” must also be reported to
the National Response Center pursuant to 40 CFR Part 302.

{ii) Within thirty days (cr fifteen days if classified as an emergency) of detection of a release to the
environment, a report containing the follewing information must be submitted to the department:

{A) Likely route of migration of the release;
(B) Characteristics of the surrounding soil (soil composition, geology, hydrogeology, climate),

(C) Resuits of any monitoring or sampling conducted in connection with the release (if available). If
sampling or monitoring data relating to the release are not available within thirty days, these data must be
submitted to the department as soon as they become available;

(D) Proximity to downgradient drinking water, surface water, and populated areas; and

(E) Description of response actions taken or planned.

(F) In the event of an emergency, additional infermation as required by WAC 173-303-360.
(e) Provision of secondary containment, repair, or closure.

(i) Unless the owner/operator satisfies the requirements of (e)(ii) through (iv) of this subsection, the tank
system must be closed in accordance with subsection (8) of this section,

(ii) If the cause of the release was a spill that has not damaged the integrity of the system, the
owner/operator may return the system to service as soon as the released waste is removed and repairs, if
necessary, are made.

(iii} If the cause of the release was a leak from the primary tank system into the secondary containment
system, the system must be repaired prior to returning the tank system to service.

{iv) If the source of the release was a leak to the environment from a component of a tank system without
secondary containment, the ownerfoperator must provide the component of the system from which the leak
occurred with secondary containment that satisfies the requirements of subsection (4) of this section before
it can be returned to service, unless the source of the leak is an aboveground portion of a tank system that
can be inspected visually. If the source is an aboveground component that can be inspected visually, the
component must be repaired and may be returned to service without secondary containment as long as the
requirements of (f) of this subsection are satisfied. If a component is replaced to comply with the
requirements of this subitem, that component must satisfy the requirements for new tank systems or
components in subsections (3) and (4) of this section. Additionally, if a leak has eccurred in any portion of a
tank system component that is not readily accessible for visual inspection (e.g., the bottom of an inground or
onground tank), the entire companent must be provided with secondary containment in accordance with
subsection (4) of this section prior to being returned to use.

{f) Certification of major repairs. if the owner/aperator has repaired a tank system in accordance with (e}
of this subsection, and the repair has been extensive (e.g., installation of an intermnal liner; repair of a
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ruptured primary containment or secondary containment vessel), the tank system must not be returned to
service unless the owner/operator has obtained a certification by an independent, qualified, registered,
professional engineer in accordance with WAC 173-303-810 (13){a) that the repaired system is capable of
handling dangerous wastes without release for the intended life of the system. This certification must be
submitted to the department within seven days after returning the tank system to use.

Note: See WAC 173-303-320 for the requirements necessary to remedy a failure. Also, 40 CFR Part 302
may require the owner or operator to notify the National Response Center of certain releases.

(8) Closure and post-closure care.

(a) At closure of a tank system, the owner or operator must remove or decontaminate all waste residues,
contaminated containment system components (liners, etc.), contaminated soils, and structures and
equipment contaminated with waste, and manage them as dangerous waste, unless WAC 173-303-070
(2)(a) applies. The closure plan, closure activities, cost estimates for closure, and financial responsibility for
tank systems must meet all of the requirements specified in WAC 173-303-610 and 173-303-620.

(b} If the owner or operator demonstrates that not all contaminated scils can be practicably removed or
decontaminated as required in (a) of this subsection, then the owner or operator must close the tank system
and perferm post-closure care in accordance with the closure and post-closure care requirements that apply
to landfills (see WAC 173-303-665(6)). In addition, for the purposes of closure, post-closure, and financial
responsibility, such a tank system is then considered to be a landfill, and the owner or operator must meet
all of the requirements for landfills specified in WAC 173-303-610 and 173-303-620.

(c) If an owner or operator has a tank system that does not have secondary containment that meets the
requirements of subsection (4)(b) through (f) of this section and is not exempt from the secondary
containment requirements in accordance with subsection (4)(g) of this section, then:

(i) The clesure plan for the tank system must include both a plan for complying with (a) of this subsection
and a contingent plan for complying with (b) of this subsection.

(ii) A contingent post-closure plan for complying with (b) of this subsection must be prepared and
submitted as part of the permit application.

{ili) The cost estimates calculated for closure and post-closure care must reflect the costs of complying
with the contingent closure plan and the contingent post-closure plan, if those costs are greater than the
costs of complying with the closure plan prepared for the expected closure under (a) of this subsection.

{iv) Financial assurance must be based on the cost estimates in (c)(iii} of this subsection.

(v) For the purposes of the contingent closure and post-closure plans, such a tank system is considered
to be a landfill, and the contingent plans must meet all of the closure, post-closure, and financial
responsibility requirements for landfills under this chapter (WAC 173-303-610 and 173-303-620).

(9} Special requirements for ignitable or reactive wastes,
(a) Ignitable or reactive waste must not be placed in tank systems unless:

{i) The waste is treated, rendered, or mixed before or imnmediately after placement in the tank system so
that the resulting waste, mixture, or dissolution of material no longer meets the definition of ignitable or
reactive waste under WAC 173-303-090, and 173-303-395 (1)(b) is complied with; or

(i) The waste is stored or treated in such a way that it is protected from any material or conditions which
may cause the waste to ignite or react; or

(iii) The tank system is used solely for emergencies.

(b) The owner or operator of a facility which treats or stores ignitable or reactive waste in tanks must
locate the tanks in a manner equivalent to the National Fire Protection Association's buffer zone
requirements for tanks, contained in Tables 2-1 through 2-6 of the NFPA-30 Flammable and Combustible
Liquids Code -1981, or as required by state and local fire codes when such codes are more stringent. The
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owner or operator must also comply with the requirements of WAC 173-303-385 (1)(d).
{10) Special requirements for incompatible wastes.

(a) Incompatible wastes, or incompatible wastes and materials, must not be placed in the same tank
system, unless WAC 173-303-395 (1)(b) is complied with.

(b) Dangerous waste must not be placed in a tank system that has not been deconiaminated and that
previously held an incompatible waste or material, unless WAC 173-303-395 (1)(b) is complied with.

(11) Air emission standards. The owner or operator must manage all hazardous waste placed in a tank in

accordance with the applicable requirements of 40 CFR Subparts AA, BB, and CC, which are incorporated
by reference at WAC 173-303-690 through173-303-652 .

[Statutory Authority: Chapters 70.106, 70.105D, and 15.54 RCW and RCW 70.105.007. 04-24-085 (Order 03-10), § 173-303-640,

filed 11/30/04, effective 1/1/05; 00-11-040 (Order 99-01), § 173-303-640, filed 5/10/00, effective 6/10/00. Statutory Authority:
Chapters 70.105 and 70.105D RCW. 95-22-008 (Order 94-30), § 173-303-840, filed 10/19/95, effective 11/19/95; 94-01-060

{Order 92-33), § 173-303-640, filed 12/8/93, effective 1/8/94. Statutory Authority: Chapter 70.105 RCW. 89-02-059 (Order 88-24),

§ 173-303-640, filed 1/4/89; 86-12-057 (Order DE-85-10}, § 173-303-640, filed 6/3/86; 84-09-088 (Order DE 83-36), § 173-303-
840, filed 4/18/84. Statutory Authority: Chapter 76.105 RCW and RCW 70.95.260. 82-05-023 {Order DE 81-33), § 173-303-640,
filed 2/10/82. Formerly chapter 173-302 WAG ]

Attachment 15
Page 14

S e s e



IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-333086, Rev.0

ATTACHMENT 16
CARBOCRYLIC PRODUCT DATA

(35 Pages)

Attachment 16
Page 1




e ——

.:.l_:lu_;r v -
IQRPE Report |AR-001 i Fn kK !
12,37/07 16:59 FAI 314 844 8882

| CARBOLINE ooz

e — T
4

R EVINOUS T
i id s
SELECTION DATA

GENERIC TYPE: Modified phenolic. Part A and Pan B
mixad prior to application, bl §

i ¥ i
GENERAL PROPERTIES: 1305 Primer and
Phenoline 305 Concrete Frimar duty, high build
primers for steel and concrete, Both have exsellent adhe-
sion to steel and concrete, respectivaly, They have axcellent
resistance 10 awide range ulnw;umdﬂd
aeid vapors when topcoated ine 306 Finish.
Phanoline 306 Primer and Phenoline 305 Concrete Primer
are easily repaired and have excellent resistance to hydrau-
lic fiuids. A system of Phenoline 305 Primaer/Phenaline 305
Finish or Phenoline 305 Concrete Primer/Phenoline 305
Finld; meets the applicable performance criteria of ANSI
MN5.12-1974, [

RECOMMENDED USES: For an of concrate and
steel surfaces. Becouse of their excellent physical proper-
ties, they are excellent for severe chemical enviranments.
Both are high build primers for steal, conerete, tank ex-
teriors and floors in highly corrosive argas.

Phencline 305 Primer/Phenaline 305 Finish is sn el
lent system for use by manufacturers of industrial equip-

~  ment and components. Phenoline 305 Concrete Primer/
Phenoline 305 Finish is a superb system for resistance 1o
splash, spillage and fumes on concrete.

NOT RECOMMENDED FOR: General immarsion sorvice
ar continuous spillage of hot or concentrated achds.

CHEMICAL RESISTANGE GUIDE: (Topcoated with

Phenoline 305 Finish)

Splash and
Exposure Spillage Fumes
Acids Good Exgallent
Alkalies Excellent Excellent
Salvents Exoallent Excellent
Salt Excellant Excellent
Water Excellant Excellent
TEMPERATURE RESISTANCE: n-immaersion)
Continuous: 200°F | c)
Non<continuous: 280°F (121°C)

FLEXIBILITY: Fair WEATHERING: Good
ABRASION RESISTANCE: Very Good |

SUBSTARATES: Phenoline 305 Primer may be appliad over
clesn, properly prepared stesl, Phenoline 305 Concrete
Primer may be spplied over clean, properly prepared
concret.

TOPCOAT RECQUIRED: Topcoat ‘with Phengline 305
Finish, epoxies and others as recommended.

Aug. B3 Replaces March B1-N

COMPATIBILITY WITH OTHER COATINGS: Apply di-
rectly to the substrate., g

SPECIFICATION DATA

THEORETICAL SOLIDS CONTENT OF MIXED MATE-
RIAL:

Yolume
Phenoline 305 Primer BO% + 2%
Phenoline 306 Concrete Primer  81% = %

RECOMMENDED DRY FILM THICKNESS PER COAT:
4 mils (100 microns)

THEORETICAL COVERAGE PER MIXED KIT:* {1 gal.
kit yields 1.25 gal.)

Phenoling 305 Primer:
1183 mil sg. fr. (23.8 sq. m/l at 25 microns)
206 sq, ft. at 4 mils (5.9 sq. m/| st 100 microns)

Phenoline 306 Concreta Primer:
1223 mil sq. ft. {24.4 sq. m/l at 25 microns)
306 sq. f1. at 4 mils (8.1 sq. m/l &t 100 microns)

*NOTE: Material |nsses during mixing and application will
vary and must bo taken into consideration whan estimating
job requirements,

SHELF LIFE: 24 months minimum

COLORS: Yellow only

GLOSS: N.A.
ORDERING INFORMATION

Prices may be obtained from Carboline sales representative
or main office.

APPROXIMATE SHIPPING WEIGHT:

1 Gal. Kit 5 Gal, Kit
1.25 Gal.) {6.25 Gal.)
Phenoline 306 Primer 17 Ibs. (7.7 ko) 80 lbs. (36.4 kgl
Phenoline 305
Concrete Primer 17 Ibs. (7.7 kg) B0 lbs. (36.4 kg

Phenaoline Thinner 9ibs. (4.1 kgl 45 (bs (20.5 kg)

FLASH POINT: (Pensky-Martens Closed Cup)

Phengline 305 Primer Part A 06°F (36°C)
Phenoling 306 Primer Part B 54°F (12°C)
Phenoline Concreta Primer Part B BO°F {15°C)
Phenoline Thinner 77°F (28°C)

Ta the pesl @f our kndwisdge tha wechnscal dats ﬂnm nerein S8 [RUe and accurale ot e daie o lGuange and ae sunjact 1o changs wilthaul
oo notice, Lies st canlael Carpollne L& wvarify correcinain Defon specifying of ardering No guarsnice af sCCUracY In wiveh O implisd. We
quarantes our prodects o eoniorm to Carboline guality controd. We assuma no responsinilily for covlrage, e OeTRangE of sAfUnies PTG

from uia, Lisoitity, i1 any, i dmited to repigeemant

of products Prices and cost dals |f showa, am subject 1o £N
ATHES WaRAANTY OR QUARANTEE OF AMY KIND 15 MADE BY THE SELLEM, EXPRESS OR |

wilhout prior notlea NO
IED, STATUTORY, BY

KNG 1S M et 'rv AN FITHESS FOR A PARTICULAR PLRPOSE.
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' APPLICATION INSTRUCTIONS

&08/807

These instructions are Aol nisnded ﬂiﬂ Bradusl

m!mw i
at 70°F (21°C) and 50% ALH, or equivalent time,

MIXING: Powsr mix separataly, then combing and mix in
the fallawing proportions:
1Gal. Kit S Gal. Kit
Phenaling 308 Primer Part A 1 gallon B gallons
Phenaling 305 Primer Part B or
Prienoline Concrete Primer Part 8 1 quart can 6 quart can
1.25 gallon 6,25 gallon

Thin as required up to 20% by voluma with Phenoline Thin-
ner. Amount of thinner will vary depending on weather
conditions.

POT LIFE: One and one-hatf hours at 76°F [24°C) snd less
ﬂhwumnmﬂ.tlmﬂhmﬁuh-wlﬁmm
body and begins to sag. ]
APPLICATION TEMPERATURES:

Material Surisces
Normel OO (e e
Minmum
Musimum 20°F (32°C) 120°F {48"C)
Ambient Humidity
Normal 65-85°F (18-29°C) N/A
Minimum 50°F (10°C} 0%
Maximum 110°F (43°C) 90%

Do not apply when the surfacs temperature s fess than &°F
{2°C) above the dew point.

Special thinning and application techniques may be re-
windm:rlnlwmmlludﬁmm

CAUTION: CONTAINS PLAMMABLE SOLVENTS. KEEP AWAY FAGK SPARNS AND OPEN FLAMES. IN CONFINED AREAS

TORS. HYPERSENSITIVE PENSONS SHOULD

AND INSTALLATIONS SHOULD BE MADE AND GROUNSED IN
HAZARDS

recomimeagdyyigns e specilic ke wﬂ“nmﬂlnﬁIMIuwﬂ:I
srtace greparation, miztmg insbrections, mmuum:mmwmmm
These insliuetions should ha tﬂl“#!uuhﬂluummmmhw i mulenady

Loy Mger Do made,

SPRAY: Uss sufficient air volume for correct aperation of
equipmant

Uise a 50% overlap with sach pass of the gun. On (megular
wdm,mhdnnﬂmmkingmummum.
Conventional: Use a 3/8" minimum 1.D. material hoss.
Hold gun spproximately 12-14 inches from the surfsce snd
at a right angle 1o the surface.

Mie. & Gun Fluid Tip Alr Gap

Binks #18 or #62 66 G3PE

DeVilbiss P-MBC or JGA E 704
spprox. 070" 1.D.

Alrless: Use & 3/8" minimum 1.D. material hass. Hold gun
spproximately 18-20 inches from the surfece and at a right
angle to the wriace,

betir. B Gun Pum

DeVilbiss JGB-507 QFA-518

Graco 205581 Pragident 30:1 or Bulldog 30:7
Binks Model 700 Mercury 5C or BB-38 37:1

*Tefion packings are recommended and are available from
manufacturer,

Use 2 .018-.023" tip with 2200 psl.

BRUSH OR ROLLER: Use natural bristle brush, For
wuch-up only. For roller applications, use a lambs wool
roller with phenollc core. Two coats may be required to
obtain proper fitm thicknesa.

REPAIR PROCEDURES: Small surface dafects can ba re-
paired by hand sanding. Small areas damaged to substrate
require power sanding or geinding. In both cases, feather
mmmmrﬂmmﬂmnhmtwiw.mdm
with brush. Avold rebrushing, Large damaged areas require
reblasting or mechanical cleaning to origingl specifications,
feather edging and reapplication of the original syswem.

DRYING TIMES:

Tomparature Between Coats Final Cure
50°F (10°C) 72 houns 12 days
uu:Fus‘c'p 36 hours B doys
75°F m:cl 18 hour 4 days
a0"F (32°C) 12 hours 2 dayx
CLEAN UP: Uss Carbaling Thinner #2 or xylol

STORAGE CONDITIONS:

Tempersture: 45-110°F (7-43°C) Humidity: 0-100%

WORKMEN
WEAR GLOVES OR USE PROTECTIVE CREAM, ALL ELECTRIC ECANPMENT

WITH THE MATHONAL CODE. IN AREAS WHERE

m.mmummmuﬂmwmmmmm
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SELECTION DATA

GENERIC TYPE: Modified phenollc. Part A snd Part B
mixad prior to application,

GEMERAL PROPERTIES: A heavy-duty topeoat, PHE-
NOLINE 305 Finish sets to a hard, tough, smoath finish
having very good abrasion resistance, The surface is glomsy
and ensily clesned. Hos excellent resistance to a wide range
of solvents, caustics, cleaning solutions and acid antrained
vapors of high mngwm PHENOLINE 306 Finish hes
autstanding chemical, physical and application propertiss.
PHENOLINE 305 Finish Js .m' repaired, hos excellent
resistance 10 hydraulic fluids and masts the applicable per-
formance criteria of the American Mationsl Standerds In-
stiute ANSI N101.2-1972 and ANS] NG.12-1974. It has
performed satisfactorily in radistion resictance and decon-
taminatian testing a1 Oak Ridge National Laboratory.

AECOMMENDED USES: PHENOLINE 305 Finish is an ax-
cellent coating for the protection of stes! and concrete sur-
faces in nuclear powsr plants. Becauss of ita glosty pppear-
ance and excellent physical properties, PHENOLINE 306
Finlsh is an excellent topooat for use by manutacturers of
industrial squipment and components, Alta used in chemi-
cal processing plants, pulp and papor mills for the protec
tion of structural steel and concrete ageinst sovers splash,
spillage and fume conditions. The addition of 50 mesh silica
provides a non-skid surface, making an excellent floor
coating.

NOT RECOMMENDED FOR: iImmersion sarvica or contin-
wous spillage of hot or concentrated acids,

GHEMIGAL RESISTANGE GUIDE:
Splash and

Exposure Spillage Fumes
Acids Very Good Excellant
Alkalies Excellent Excellont
Solvents Exceflent . Excallant
Salt Excellent Ewcellent |
Water Exosllont Excellent
TEMPERATURE RESISTANCE: (nan-immension]
Continuous: 200°F (83°C)

Non-continuous 250°F (121°C),

FLEXIBILITY: Fair WEATHERING: Very Good
ABRASION RESISTANCE: Vary good

SUBSTRATES: Apply over suitably primed meml or
cementitious surfaces. Surfacer be required for con-
creme surfaces, depanding on ness and toxture.
TOPCOAT REQUIRED: Normally none

Mareh B4 Aaglsces May B3

COMPATIBILITY WITH OTHER COATINGS: May e
applied over inorgenic zincs, catalyzed epoxies, modifled
phonolics or others ms recommended, Acceptable primers
are CARBO ZINC® 11, CARBO ZINC 12, CARBOLINE®D
186 Surfacer, CARBOLINE 206WB Surfacer, PHENOLINE
305 Primer, PHENOLINE 305 Concrete Primer, PHE-
MNOLINE 307 or othern & recommandad. A mist cost may
be required when spplied over inorganic zinc.

SPECIFICATION DATA

THEORETICAL SOLIDS CONTENT OF MIXED MA-
TERIAL: By Voluma
PHENOLINE 308 Finish B4% £ 2%
RECOMMENDED DRY FILM THICKNESS PER COAT:
4-§ mils (100-150 microns)

THEDRETICAL COVERAGE PER MIXED KIT*:
1 gal. kit lyiekis 1.25 gal.)

1283 mil sq. fr. (75.6 mA nt 25 microns)

320 sq. fr. at 4 mils (6.4 sq. m/ at 100 microns)
5 gal. kit (yields 6.25 gol.)

8416 mil sq. fr. (25.6 sq. m/l ot 25 microns|
1603 sq, fr. at 4 mils (6.4 sq. mA at 100 microns)

*NOTE: Material losses during mixing and applicstion will
vary and must be talken into consideration when estimating
job requirement. :

SHELF LIFE: 24 months minimum

COLORS: Awilable in a varlety of colors. Consult your
local Carboline represenmative or Carboline Customer Ser-
vice for availabifity.

GLOSS: Glossy
ORDERING INFORMATION

Prices may be obtalned from Carboling sales representative
or main office.

© APPROXIMATE SHIPPING WEIGHT:

1 Gal, Kit § @al. Kit
(1,25 gal.) (6.25 gal.)

PHENOLINE 305 Finish 17 1be (7.7 kg) B0 fha (36.3 hy)

PHENDLINE Thinoue Sibs (4.1 kgl 45 i (20.6 kg
CARBOLINE Thinner #2 9 1ba. (6.7 kgl 45 b (20.5 ko)
FLASH POINT: [Parsk Closed Gup)
PHENOLINE 305 Finish Part A BB8°F (20°C)
PHENOLINE 305 Finish Part B 60°F [18°C)
PHENOLINE Thinner 77°F (26°C)
CARBOLINE Thinner #2 30°F {1°C)

Ta ihe Beit af aur Knowiedas the technical data contaied Haren and [FUS 300 SCCUrats gt NG Ja18 O HIUINCA 200 Are CUBINCT 1O CRANEE without
Briss natice, Wimr musl contact Carboling 1o verity cofmacinast bafore specifying or crdaring. No guaranies of scouracy I ghien g wplied, Wi
guaranies owr Drogucts 1o conform to Carpoline quality control. We smuma no reiponiibiilty Tor coverags, performance o bisjuaritg regal g

froem wsd. Lishility, I way, ki imiled o

¢ of producie Pricad bnd codl ata (F sheren, are pubject 10 changs withoul priod notich NO

T aEaman
AOTHER WARAANTY OR QGUARANTEE OF aNY WIND 15 MADE Y THE SELLER, EXPAESS OR lmlghnn'rmnm'. ay

OPFERATION OR LAW, DR OTHERWISE, INCLUDING MERCHANTARILITY AND FITNESS FOR A PARTICULAR

APOSE
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@oos

mt_lpa.nou INSTRUCTIONS

[wﬂniuﬂqnu.-'mm-m IK'I Tov ipecific pervics, They &5 Gskibd g an 3d In daisimining carrect

wirlate presar

propedure. 1L I aviemed LRAT The prooer producl MCSMmEndalion have baen made.

athon, rmixing instructiom, and
Thwie nairugiiong shouid be fonowed CIOMWIY 10 GOTEN [ MEXimam wrce fram the materisl,

SURFACE PREFARATION:
fram surface to be coatad
BOLINE Thinner #2 or
SP1-82.

Steel/Conarets: Apply over clesn,
ar or wiacar. Application over!
& mist coat.

MIXING: Mix separataly, then
ly in the following Iﬁ'wﬂﬁ::! |
PHENOLINE 306 Finish Part A
PHENOLINE 305 Finish PartB_

POT LIFE: One and one half hours ot 75°F (24°C) and less
at higher mwmm?mllh-ﬁﬂmndqlm
body and begins o sag.

APPLICATION TEMPERATURES:
i o “;E-H o
LL ]

Maximum 80°F (37°C) 120°F (49°C)
Amblest Humidity

Normal §5-85°F (1828°C) 30-60%

Wissim 50°F (10°6) %

uuiw; 110°F (43°C) 0%

Do not apply when the surface tempersiure Is less than §°F
{2°C) above tha dew polnt.

Special thinning and lppﬂﬂlﬁm technigues may be re-
quired above or below normal conditions and when apply-

ing over inorganic zine primars,

SPRAY: Use sufficient air volume for cofrect operation of
equipment.

Uga n 50 overlap with ssch pass of the gun., On irrogular
surfaces, eoal the edges first, making an axtra pass lster.

NOTE: Tha following equipment has been found suitable;
however, squivalent equipment may ba substituted,

Conventional: Lse a 3/8" minimum LD. material hose.

Hold gun spproximately 12-14 inches from the surface and
ot & right angle 1o the surface,

CAUTION: CONTAING
FRESH ANRLINE AEBMAATORE,

AND INSTALLATIONS SHOULD BE WMADE AND GROUNDED
FYPLOSION HATARDS

HONEPARKING SHOES.

Mir. & Gun Fluid Tip  Air Cap

Binks #18 or #62 66 BiPR

DeVilbiss P-MBG or JGA 3 704
approx. 0707 LD

Airess: Use a 3/8" minimum 1.0, material hose. Hold gun
approximately 18-20 inches from the surtace and at a right
angle to the surface.

Mir, & Gun Pump*

DoVilbiss JGB-BO7T  QFA-510

Graeo 206-501 President 30:1 or Bulldog 30:1
Binks Model 700 B8-36 3721

*Teflon packings are ecommended and are svailable from
pump manufacturer.

Use s 015-017" tip with 2200 psi.

BRUSH OR ROLLER: For touch-up only. Use natursl bris-
tie brush spplying with full coat. Avoid rebrushing, Use
lambswool roller with phenolic core. Avoid rerolling. Two
coats may be required for praper hiding and film build

APPLICATION FOR NON-SKID SURFACES:

For nor-tkid surfaces, mix Part A and Part B as usual and
add, under agitation, 2% pina (spproximately 4.33 Ibs.) of
50 mesh Ortaws Silica for each one-gallon kit of PHENDL-
INE 305 Finsh, Thin up 10 25% by volume with PHE-
NOLINE Thinner. Keep material under mild sgitstion dur-
ing application,

Conventional: Use a %" minimum |0, material hose and an
sgitated bottom outlet pot with %" minimum LD, outlat
equipped with dual reguletors, Hold gun approximately 12-
14 inches from the surface and at @ right angle 1o the

surface.

Mir, & Gun Fluid Tip Alr Cap

Binks Model 18 or 62 ] 68 PB

DaVilbiss P-MBC or JGA AC 62

approac. 110 1D,

Alrless: Mot recommanded (abrades tip),

DRYING TIMES:

Temperatury Botween Coals Final Cure

S0°F (10°C) 72 hrs. 12 days

680°F (16°C) 36 hrx. 8 days

76°F (24"C) 18 hrs. & days
F ([3z*cl 12 hrs. 2 days

CLEAN UP: Like CARBOLINE Thinner #2 or xylol.

STORAGE CONDITIONS:

Temperature: 45-110°F [743°C)  Humidity: 0-100%

For speclfic recornmendstions, consult Cerboline Technical
Service.

FLAMMABLE SOLVENTE. KEEP AWAY FROM SPARKE AND OPEN FLAMES. IN CONKINED AREAS WOHRKMEN MUET WEAR
HYPERSENSITIVE PERBONS SBHOLULD WEAR GLOVES OR USE PRAOTECTIVE CREAM. ALL ELECTRC
IN ACCORDANCE WITH THE NATIOMAL ELECTRICAL CODE

EQUIPMENT
N AREAS WHERE

350 HANLEY INDUSTRIAL COURT ST. LOUIS, MO, 63144 = 314-644-1000
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CARBOLINE CO. MATERTAL SAFETY DATA SHEET PAGE 1 of 3
SECTION I - PFROCUCT: PHENOLINE 305 FINISH PART A [0S OTALNL)
Date: 12729/95 Replaces 04/18/94

CHEMTREC TEANSFORTATION ENHRCENCY PHONE MO.: BO0-424-9300
FITTSBURCE POISON IW. CENTER HEALTH w HD.: 412-681-6460

mn—-wm EXPOSUEE LIMITE

CHEMICAL WAME fm ) (<) (o) (%)
ALUMINDM SILICATE  1332-58-7 253 10mg/m) uE HE
COLOER PIGMEMT m 20% 3.58G/M3 HE ME
KIBK 'V 108-10-1 10% 50 PPN 75 PPH HE
GLYCIDYL ETHER n 5% 2.0 PPM NE HE
DIBUTYL. PHTHALATE i'ﬂ-ﬂ—ﬂ 5% 5.0 EG/H3 XNE KEE
TOLUENE 198-38-3 5% 100 PPN 150 PPN XE
VMP MAPHTHA S Bo32-32-4 5% 300 PPM 400 PPM  XE
XYLENE 1330-20-7 5% 190 PPN 150 PPN NE
HAZARDOUS INGREDIENTS  ADDITIONAL DATA
CHEMICAL MAME 5 4] (B)
ALIMINUE SILICATE  NOT AVAILABLE HO/HO
COLOR PIGMENT ROT AVATLABLE WG/ NO
MIHK WOT AVAILASLE WC/YES/1,2,3/
S000F U161
GLYCIDYL ETHER POSSIELE SKIM SENSITIZER MO /N0
DIBUTYL PHTHALATE  WOT AVATLABLE MO/YES/1,2/10
TOLUENE 2500 MC/KG RAT,ORAL WO YES[1,2,3)
18000 PPM/4HRS RAT, INHALXTION 10004 /0220
VHP NAPHTHA NOT AVAILABLE NOSRO/1,2,3
XYLENE 4300NG/KG RAT, ORAL HOJYRS/1,2,3]
15000 PPM/4HRS RAT, INHALATION 1000#/ F239

TABLE [A) CAS NUMBER (B) LESS THAN WT (C) TLV-TWA [D) STEL (%) CEILING (F)
TOXICITY DATA [LDSD/Roote,LCS0/Roote) (G) SARA 302/ SARA 313/ BARA J11-312
CATBGORIES/CERCLA. HE = not established, MR = not required, WO = no. Color
Pigment Mixture may contain Iron Oxides, Titaniom Dioxide, Carbom Black,
mmmmmmﬂnlﬁuhvﬂﬁmmm
on coler of product.

MENIS CLASSIFICATION: B -= D28

HNIS/HFPA CLASSTIFICATION: HEALMM 2, FLAMMABILITY 3, REACTIVITY D,

PERSONAL PROTECTION CODE C, NFPA FIRE FIGCHTING PHASE 4

SBECTION I1I - PHYSICAL OATAz

——— —— D e S ——

BOILING RAHGE: 232F[111C)-300F[14BC). VAPCR DENSITY: Heavier than air.
EVAFPORATION FATE: Slower than ether. YVOLATILE BY WEIGHT 17 . YOLATTLE BY
VOLUME: 28 §. PRODDCT WY/GAL: 11.5 LBSU.5.GAL. 1.38 =p gr.

SECTION IV — FIBE AND EXPLOSICN HAZARD DATA:

FLAMMABILITY CLASSIFICATION: FLASH POIET: 6B F(20C) (Setaflash) LEL 0.9 %
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CARBOLINE 00. MATERIAL SAFETY DATA SHEET PAGE 2 of 3
PRODUCT: PHEMOLINE 305 FINISH PART A [060TALNL)
Date: 12729735 Replaces D4/1B/94
UEL 7.5 %. |
OSHA-PAINT/ R/ D/3,/DN1263/PGII, DOT-PAINT,3 UN1263,PGII, CANADIAN

TDGA: PAINT,3, 112
EXTINGUISHING MEDIA: Dry Cbemical, Foam, Cacrbon Dioxide, Water ¥og.

UNUSUAL FIRE AMD _  HARARDS: Vapors are heavier than air and will
accomlate. 11 form explo=ive concentrations with air. Vapors
travel long es and flashback. Use mechanical ventilation when

below the "Lower Explosion Lewvel® [LEL).

_ : ZEvacuate bazard area of unprotected
personnel. TUse a approved self-contained breathing unit and complete
body protectiom. Copl surrounding containers with water im case of fire
exposure. "R

SECTION V - HEALTH HAZARD OATA:

INHEALATION: Harmful if inhaled, may affect the braln or nervous system,
causing dizziness, haadache or nausea. May cause nose and throat irritatiom.
CONTACT: May canse By :I.'Fi_.tatiul. May czuse skin irrltestion. May caose
allergic skin reactiom.

HOTICE: Reports have associated repeated and prelonged occupational
overexposure to solvents with permanent brain and nervous systea o
MEDICAL CONDITICHNS PRONE TO AGGRAVATION BY EXPOSURE: If semsitized to
amines, epoxies or other chemicals do not pse. See a physician if a medical
condition exists.

PRIMARY ROUTE(S) OF ENTRY: Inhalation, Dermal, Ingestionm.
FMERGERCY FIRST ATD PROCEDURES: YWhen exposed always get medlical attentiom,
EVE CONTACT: Flush with water for 15 minutes.

EKIN CONTACT: Wash with soap and waber. Remove contamisated clothing and
clean before reusB.

INHALATION: Remove to fresh air. Provide oxygem if breathing is difficult.
Use artificial respiration if not breathing. Cet wmedical attention.

IF SWALLOWED: DO NOT IMDUCE VOMITING!! Always get medical attentiom.

BECTION VI - REACTIVITY DATA:

STABILITY: This prodoct is stable under rormal starage conditioms.
HAZARDOTS POLYMERIZATION: Will not occur under norsal conditioms.

HASARDOTS DECONPOSITION PRODUCTS: Carbon momoxide, nitrogen oxides, and
unidentified organic compounds. Consider all ssoke and fumes from burning
material as very hagardous. Welding, cutting or abrasive grinding can create
gmoke and fumes. Do not breathe.

COMDITIONS TO AVOID: Heat, sparks, and open flames.

INCOMPATIRILITY: Avold contact with strong oxidizing agents.

SECTION VII — SPILL OR LEAE PROCEDURES:

STEPS TO BE TAKEN IN CASE OF SPILL: Eliminate all ignition sources.
Hamdling egonipment must be grounded to prevent sparking. Evacuate the area
of unprotected persormel. TWear appropriate personal protectiom clothing and
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CARBOLINE [CO. MATERIAL SAFETY DATA SHEET PAGE 3 of 3

PRODUCT: PHENOLINE 305 FINISH PART A {0607TALINL)
Date:  12/29/95 Feplaces D4/1B/94

equipment. Follow safe handling and bse guldelines in Bectiom VIII. cContainm
and scak up residual with am absorbent (clay or sand). Take up absorbent

material and mwmwduml. Dispose of in accordance with
local, shl::h;iﬂ federal regulations. Refer to Section IT for Bara Title III

SECTION VIII - Mmm USE INFOEMATION:
T 1L b oy
RESPIRATORY PROTECTION: Use anly with ventilation to kesp levels below
exposure guidelines. (I IT). User should test and monitor exposure
; ‘#m below guidelines, If not sure or if not

approved air—purifying raspirator.

ventilation when requived to keep below
M&wgﬂﬂ.un-nﬂmmlulmmlt {1LEL) .
SKIN AMD EVE PROTECTTION: Recommend impervious glowes, clothing and safety
glunuvithnﬂn:hiﬂ.ﬂlu:uhﬂlm goggles to awoid skin and eye contact.
ﬂmmhlpmt—mnh,mgmmmmm.
EYGIEWIC PRACTICES: Wash with soap and waber before eating, drinking,
applying cosmetics, or osing toilet facilities. TUse of a hand cleaner is
recomsended. ILaonder contaminmated clothing before reuse. Imather shoes can
absorb and pass throogh hazardous materials. Check shoes carafully after
scaking befors rense.

SECTTON IX — SPECIAL PRECAUTIONS:

PRECAUTICNS TD BE TAKEN IN HANDLING AND STORARGE: ¥eap away Tfrom heat,
gparks, cpen flame, and strong oxidizing agents. ¥eep containers closed.
Store in cool, dry place with adeguate ventilation. If pouring or
transferring materials, ground all containers and tools.

OTHER PRECAUTIONS: Do not weld, heat, cut or drill on full or emply
containars.

The mﬂtmmimmnnu.mmmammlmmth
accurate. Bowsver, since the conditions of bandling and use are beyond our
control, we make no guarantes of results, and assuse no llability for damages
incurred by use of this material. It is the responsibility of the user to
comply with all applicable federal, state, and local laws and regulations.

carboline Company 350 Banley Ind. Ct. St. Louis, MO 63144
PROME NO. 314—644-1000 FOR IMDUSTRIAL USE OHLY

Attachment 16
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CARBROLINE ©D. MATERIAL SAFETY DATA SHERYT PACE 1 of 4
SBCTTON I - PRODUCT: PHENOLINE 305 FINISH PART B {0E07B1NL)

Date: 12/2B/95 Replaces 09/97/93
CHEMTREC ‘PRANSPORTATION EMERGENCY PHONE NO.: BDO-424-5300

¥ H EN - -6B1—-666
PITTSBURGH ans:pl %nm.q.urm HEALT ERGENCY NO.: 412-5B1 9
SECTION XTI - HARARDOUS INGREDIENTS EXPDSURE LIMITS
TR £ i
CHEMICAL HAME Ty 8 (c) (D) (E)
POLYAMINE ADDUCT NE 2D% WE NE NE
DETA 111400 20% 1.0 PPN E E
PH SOLVENT L 1D7-58-2 20% 100 PPN 150 PPN NE
VMNP MAPHTHA .| BD32-32-4 15% 300 PPH 490 PFH NE
ISOPROPANOUL e 67~63-0 15% 4100 PPN 500 PPM NE
MIBK - hips-1D-1 158 50 PPM 75 PPM NE
KYLENE  1330-20-7 10% 100 PPN 150 PPM NE
ETHVI. BEMZENE 100-81-4 5% 100 PPN 125 PPN MR
THMEDA o7-Bd~7 5% WE HE WE
PROPYLDIAMINE 109~-76—2 5% NR NE WE
NGNYT. PHENOL 25154-52~-13 5% HE NE WE
ARDMATIC SOLVENT 64742-95—-5 5% 25PPM HE HE
PHENOT, 108-95-2 1% SPPH ME NE
HAZARDOOS IMGREDIENTS ADDITIONAL DATA
CHEMLCAL MAME e £ : [G)
POLYANINE ADDUCT WOT AVAILABLE NOFNOf1
DETA Lo 2140NG/EG RAT,ORAL NOFNOJ1,2
660MS/KG RABBIT, SKIN
PM SOLYVENT - 15D00 PPMJ4HRS RAT , INHALATION WO/MO/1,2,3
YVMP FNAPHTHA NOT AVALLABLE WO/MO/1,2,3
LSCPROPANDL 4720MG/EG RAT, ORAL NO/ND/3
16000PPH/BHRE RAT, INSALATTON
MIBK . MDT AVAILABLE NOJYES/1,2,3/
5000#,/ 0161
XYLENE  43DONG/EG RAT,ORAL NO/VESf1,2,3/
/15000 PPMJAHRS BAT, INHALATION 1000# /239
ETHYL. BENZENE HOT AVAILABLE ND/¥ES/1,2,3
THROA MOT AVAILABLE MOJHOJ 1,2
PROPYLDIAMINE MOT AVATLABLE ND/ND/1,2
HOHYT, PHENOL 1620ME)KG ORAL 2140 NG/KG SKIN ND/MO
ARCMATIC SCOLVENT 470DMG/KG RAT,DBAL NOJYES/1/2/3
367DPPM/SHRS RAT , INHALATION
PHEMOL 317MG/EG ORAL YES{YBS/1,2/
316MC/M3 INHALATION 1000FJULBE

TABLE {A) CAS NUMBER {B) LESS THAN WT [C) TLV-TRA {D) STEL (E) CEILING (F)
TOXICITY DATA [LDSO/Route,LC50/Roube) [GC) SARA 302/SARA 313) SARA 311-312
CATECORIES/CERCLA., NE = mot establi=hed, FR = mot reguired, N0 = no. Colorc
Pigment Mixture may contaim Iron Oxides, Titaniumm Dioxide, Carbon Black,
and other particulates not otherwise regulated in warying amounts depending
cn color of prodoct.

Attachment 16
Page 11
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12/27/2007 3:11 PM Mike Beckman -> Toni Page 7 of 15
CARPOLINE CD. mmm DATA SHEET PAGE 2 of 4
PRODDCT : PHENOLINE 305 FINISH PART B [0E07VBI1NL)

Datesz 12/2Bf95 TReplaces 09/D7)53

WHMIS CLABSIFICATION: B2 —- D1 —- D2B —- E

EMIS/NFPA CLASSIFICATION: HEALTH 3, FIAMMABILITY 3, REACTIVITY 1,
PERSGNAL PROTECTION CODE G, NFPA FIRE FICHFING PHASE 4

SECTION IIT - PEYSK

BOILING RANGE: 1BOF{B2C)~346F(174C). VAPOR DENSITY: Heavier than air.
EVAPORATION RATE: Slower than sther. VOLATILE BY WEIGHT 59 §. VOLATILE BY
VOLUME: 65 3. PRODUCT WI/EAL: 7.5 LBS/U.S.GAL. 9.0 sp gr.

SECTION IV - mupmnsmnmmm:

FLAMMABILITY CLASSIFICATION: FLASH POINT: 60 F(15C) {Setaflash) LEFL 0.9 %
TEL 13.8 %.

{!SI{B—PARITJMLIQUH)IBJQIREBJPGII, DOT-PAINT,3,081263 ,PGII, CAMNADIAN
TOGA: PAINT,3,TM1263,PGII

EXTINGUISHING MEDIA: Dry Chemical, Foam, Carbon Dioxide, Wakter Fog.
DHUSUAL FIRE ARD EXPLOSION HAZARDS: Vapors are heavier than air and will
accumulate. WVapors will Form explosive concentrations wikth air. TVapors
travel long distances and will flashback. Use mechanircal wventilation when
necessary to keep percent wapor below the ™Lower Explosion Level" [LEL).
SPECTAL FIRE FIGHTING PROCEDURES: Evacoate hazard area of uwnprotected
personnel. Use a NIDSH approved self-contained breathing umit and complete
body protection. Dool surrcunding containers with water in case of fire

EXPOSUCE.

SECTION ¥ - HEALTH HAXARD DATAz

INHALATION: May cause allergic respiratory reaction, effects may be
permanent. Farmful if inmhaled, may affect the brain or nervous system,
causing dizzimess, headache or mausea. Can cause nose and throat irritaktion.
May cause lung irritatiom.

CONTACT: May be harmful if absorbed through the skin. <an cause eye burns.
Can cause skin burns. May cause allergic skin reaction.

MOTICE: Reports hawe associated repeated and prolonged occupakional
overexposure to sclvents with permanent brain and nervous system damage.
NEDICAL CONDITIONS PROME TD AGGRAVATION BY EXPOSURE: If sensitized to
amines, epoxies or other chemicals do not use. Bee a physician if a medical
condition exiskts.

PRINARY ROUTE(S) OF ENTRY¥: Inbalation, Dermal, Ingestion.

EMERCENCY FIRST AID PROCEDURES: TWhen exposed always gelb medical atbtention.
EYE CONTACT: Flush with water for 15 minutes.

SKIN CONTACT: MWash with soap and water. Remove contaminated clothing and
clean before reose.

INHALATION: Remove to Presh air. Provide oxygen if breathing is diEficult.
Use artificial respiration if not breathing. Gek medical attention.

IF SWALLOWED: DO MOT INDGCE VOMITING!! Always get medical attention.

Attachment 16
Page 12
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12/27/2007 3:11 PM : Mike Beckman -> Toni Page 8 of 15
CARBOLINE CO. MATERIAL SAFETY DATA SHEET PAGE 3 of 4
PRODDCT: PHENOLIME 305 FINISH PART B [0607BINL)

Datesz ' 12/28/95 Replaces 09/97/93

SECTION VI — MW JAATA 2

STABILITY: This ]ﬁﬁ is stable under norwmal storage conditions,
HAZARDDUS POLYMERTZA' : Will mot occur onder normal conditions.

HAZARDOUS DECOMPOSITION PRODUCYS: Carbon monoxide, nitrogen oxides, and
unidentified organic compounds. Consider all smcke and fumes from burning
meterial as very hazerdous. Welding, cutting or abrasive grinding cam create
saoke and Ffumes. Do not hreathe.

CONDITIONS TO AVOXD: Meat, sparks, and open flames.

IMOOMPATIBILITY: Awnid contact with strong oxidizing agents.

SBECTIGN VII -~ SPILL OR LEAK PROCEDIRES:

STEPS TO BE TAKEN IN CASE OF SPILL: Elininate all ignition sources.
Handling equipment must be grouwnded to prevent sparking. Evacuate the area
of unprotected persomnel. Wear appropriate persomal protection clothiag and
equipment. Fellow safe handling amd use guidelines in Section VITI. <ontain
and scak ap residoal with am absorbent (clay or sand). Take up ahsorbent
material and seal tightly For proper disposal. Dispose of in accordance with
local, state and federal regulations. Refer to Section IT for Sara Title IIT
and CERCLA information. }

SECTION VIII ~ SAFE HANDLING AND USE INFORMATION:

HESPIRATORY PROTECTION: Use only with ventilatiom to keep levels below
exposure guidelines. [Section IXI). TUser should test and monitor exposure
levels bo insure all personnel are below guidelines. IF not sure or if not
able to monitor nse MSHA/NIOSH approved air-purifying respirator.
VENTILATION: Use explosion-proof wentilation when reguired to keep below
health exposure guidelines and Lower Explosion Limit (LEL).

SKIN AND EYE PROTECTION: Recommend impervious gloves, clething and safety
glasses with side shields or chemical geggles to avoid skin and eye contact,
IE waterial penetrates to skin, change gloves and clothing.

HYCIENIC PRACTICES: Wash with soap and water before eating, drinking,
applying cosmetics, or using toilet facilities. TUse of a hand cleaner is
recommended, Launder contaminated clothing before reuse. Leather shoes can
absarb and pass through hazardous materials. Check shoes carefnlly after
spaking before reuse. -

SECTION IX - SPECIAL PRECAUTIONS:

PRECADTIONS O BE TAKEN IN HANDLIMG AMD STORAGE: Eeep away from hest,
sparks, open flame, and strong oxidizing agents. Keep containers closed.
Sbore in cecol, dry place with adequate wentilation. If pouring or
transferring materials, ground all containers amd tools.

CTHER PRECAUTIONS: Do not weld, heat, cut or drill on full or ewpty
containers.

Attachment 16
Page 13
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MHEW-WWMSHEH PAGE 4 of 4
!j }
PRODUCT: PHEMDLINE 305 FINISH PART B [0S0 TBINL)

' Date: 12/32B/95 Replaces 03/07/93

The informatiom nnnr,g.l.nq erein is, to the best of our knowledge and belief
accurate. However, since r!ll":l:lvtfa conditions of handling and use are beyond our
control, we make no guarantee of results, and assume DO liabilikty for damages
incurred by use of this material. It is the responsibility of the user to
comply with all cable federal, state, and local laws and regulations.

8l

Carboline Company 35Q Hanlay Ind. Ct. St. Louis, MO 63144
DHOME 0. 314-644-100D FOR INDUSTRIAL USE ONLY

i % I | i '

\ i :i!.!
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CARBOLINE D0. MATERIAL SAFETY DATA
PRODUCT: PHENOLINE 305 FINISH PART B {06D7B1EL)
Date: 12/28/55 Replaces 09/07/93
SPECIFIC STATE REGULATORY INFORMATION

NEW JEBSEY

PENNBYTNAKIA

Mon-Hazardous Materials al 1 Percent:
Mame e Ry

Ho materials meet this criberia
CALIPORNIA ?f

b 3 i
HARNING: This prodni:t containe a chemical(s)
known to the State of Califormia to ceause
cancer, and birth dn!aeta aor other Tepproductiwe harm.

ol

Attachment 16
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SECTION T - PRODUCT: PHEMCLINE 305 PRIMER PART A { DEDGALNL)

Date: | 06/03/92 Replaces 05/18/89 ~ VLF
CHEMNTREC TRANSPOREATION EMERGENCY PHOEE RD.: 800-124-9300
PTTTSNAGH POTSGN COWIROL CENTER HEALTH EMERGENCY MO.: 41L.2-6B1-6669

SECYTON T1 - HAZARDOOS INGHEDIEMYS — FIPOSURE LIMITS

AT —m e e RS

CHENDCAL WAMNE o (A} (B) [C) #L} [R)

COLOR PTGMENT | NIXTHRE 20% 3.50C/M3  ME HE

MICA o, 12000-426-2 208 3mg/m3 MR NE

ALBMINOM SCLICATE © 1332-58-7  15% l0mg/m3  ME HE

NIEK L0B-10-1 103 50 FEM 75 PPM ME

GLYCIDAL NE 5% 2.0 ppm  ME RE

DIEUTYL PHYHALATE  B4-T4-2 53 5.0 mg/u3 ME HE

TOLOENE 108-B8-3 5% LDD PPN i50 PPN DE

KYLERE 1330-20-7 S$ L0D PPN 150 PPN DR

PM SOLVENT- 107-98-2 5% 10D PPM 150 PPN NE

EAZARDODS TMGHEPIENTS  ADDITIONAL DATRA

CHEMICAL {F) (B

COLOR PICMERT NOT AVATLABLE NO,/M0

MICA MOT XVATLABLE MO,/MO

ALUMIMUM SILICATE  NOT AVAILABLE , NO/0

MIBK NOT AVATLABLE MO/VES/1,2,3/
CHRCLA 5004

GLYCIDYL ETHER . MOT AVATLAHLE MO,/50

DIBUIYL PHTHALATE = NOT AVATLASLE MO/7ES/1,2

POLUBRE 2500 ME/KG RAT, DRAL MO/YES/1,2,3

 LBODD PPMy/SERS RAT, [MHALATION
XVLENE © 430DME/KG BT, DRAL ED/¥ES/1,2.3
L5000 PPWyEERS FAT, TNHALATION
T SOLYEMT 15000 PPM/€ERS RAY, (REALATION NO/MO/1,2,3

TABLE [A) CAS NOMEER {B) LESS THAN WT (C) TLV-TWA (D) STHL (E) CEILIMNG {F)
PORICTPY DATA |LOSO/Boute,LC50/Route) (G) SARA 302/58RA 313/ SARA 311-312
CATEGORIES/CERCLA. BE = not <established, MR = not requivred, RO = mo. Color
Pigment Mixtwre may concaln Eron Oxides, Titaniwm Dioxide, Carbon Biack,
and other particimates not otherwise regulated in warying amounts depending
pn color of product.

WHMIS CLASSIFICATEON: B2 —- D2B
AMIS/MFEA CLASSIFICATION: EEALTH 2, FLAMMABILITY 3, REACTIVITY 0,
PERSOMAL PROTECTION COOR G, WFPA FINE FIGHTING PHASE 4

SECTION IIT - PHYSICRL DATA:

BOFLIHG RANGE: 232F[L11C)-284F(RL4DC). VAPOR DEMSITY: Heavler than air.
EVARCRATION RATE: Slower than ether. YOLATILE BY WEIGHT 13 &. VOLATILE BY
WILTME: 32 3. PRODUCT WE/GAL: 12.5 IBS/U.S.GAL. 1.50 sp gr.

Attachment 16
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'Intedrity Assessment Report

- PRODUCT: PHEMOLINE 305 PRIFER PY B
i Dater 06/03/92 Beplaces 12/07/%0 - VLE

 ENER, PHOE WD.: 300-424-9300
L.\ CHRFTER HEALYH EMERGINCY BD.: 412-661-666)

CHEMTREC :
PITPSBURGH PDISON OGH

SECTION [1 - EAZARDIOS TENES  EXPOSUBE LIMITS
- Pk T T s T Rt e

CHEMICAL TAME O T @ e ) (E)

PM SOLVENT '107-98-2 . 208 100 FPM 150 FPA  ME

TSOPRGPARDL o B7-63-D. 20% 400 PPM  S00 PPM = ME

POLYAMINE ADDUCT ' 'NE 15% M8 pk NE

DETA C o+ 111-80-D 15% 1.0 FPM  ME NE

VMNP BRPHTHA 8032-32-4 15% 300 FPM 400 PPN XE

MIEK 108-10-1 15 S0 FPPM 75 PPM DE

XVLENE 1330-20-7 10% 100 PPN L50 PPN WE

THEDA 97-B4-7 5% EE XE BE

PROPYLDTANIEE 105-76-2 5% IE NE RE

NOWYL PHENCL 154-52-3 5% 3E BE

PHENOL 10B-95-2 13 SPPN BE NE

EAZARDGUS INGHEDIENTS  ADDITIOMAL DATA

CHEMICAL NAME (F) ()

PM SOLVENT 15000 PPN/4HRS BAT, TNHALATION wO/3071,2,3

TSOPRAEARDL " A720MG/KG RAT,CRAL NO,/B0/ 3

" 16000EPM/BHRS RAT, TNHALKTION
POLYAMINE ADDUCT MOT AVATEAHLE MO/BD/ L
DETA 214096/K6 BAY, URAL H0/B0/1, 2
' GHWG/KG RAEBIT, SKIM

VMNP WAPHTHA MUY AVATSANLE BO/NO/1,2,3

MIEK BOT AVATLARLE WO/TES/L, 2,3/
CERCLA 500§

XYLENE 4300MG/KG RAT, DRAL NO/YES/L, 2,3

15000 PPMy{ERS RAT, [NHALATION

TMEDA BT AVATLABLE RO/MOS L, 2

PROPYLDLAMINE 0T AVATLABLE NO,/MOS 1L, 2

NDNYL. PHEEOL RO¥ AVALLABLE )

PHEMIL ROT AVATLABLE YBS,/YES/1,2

TABLE (A) CAS MUMEER [B} LESS THAN W¥ {(C) TLV-TWA {D) STEL {E) CBILING (F)
TOXTCITY DATA [LDS0/Route,lCS0/Route) {G) SARA 3ID2/SARA 313/ SABA 311-312
CATSGCRIES/CERCLA. ME = not established, MR = mot required, MO = no. Color
Pigment Mixture may contain Iron Cxides, Titamium Dioxide, Carbon Black,
and other particloates not otherwise regulated in varyieg ammmts depending

on oolor of prodact.
WIS CLASSIFICATION: B2

— D1 — DB

HMIS/NPPA CLASSIFDCATION: HEALYH 4, FLAMMABILITY 3, REACTIVITY D,
PERSOMAT. PROTECTION CODE H, MFFA FIRE FIGHTING PHASE 4

Attachment 16
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12/27/2007 3:11 PM | Mike Beckman -> Toni Page 13 of
CARBOLIME (0. MATERIAL SAFETT DATA SHEET PAGE 2 oF 4
PRODOCT: PHENDLINE 305 PRIMER PT B [(DBDEBLPL)

j iggtm 05/03/92 Replaces 02/07/50 - VLF

ey 15 '5-5;‘5.
LD

= - _A‘Ki— TR g s % SR TRt S el i
BOILIMG RANGE: LSOF{E2C)-J0DP{14BC). VAPOR DENSITY: Heswier tham air,
EVAPORATION RATE: Slower than other. VOLAYILE BY WEDGHT 68 3. VOLATILE 3V
VOGBE: T3 3. PARNCY Wr/CAL: 7.3 LBS/U.S.GAL. D.83 sp gr.

SHCYICN IV - TIRE ARD EXPLOSION HAZARD DATA:

PLAMMARILTTY CLASSIPICAYICHN: FLASH POINT: 54 p{12¢) (Setaflash) LEL 0.9 &
L 13.8 %.

OSHA-FLAMMABLE LIDOID CLASS IB, DOT-PAINT FLAMMABLE LEQUID UML2E3, CAMADIRN
¥icA: PAINT PLAMMAHLE LIDUID CLASS 3 DIVISION 2

ENTTNGOTSIHING MEOTA: Dry Chemical, Foam, Tarbon Diaxide, Mater Fog.
UNDSOAL FIHE AND EXPLOSIDN AARAHEDS: Vapors are heavier then air and will
acrumulabe. Vapors will form explosive concentratione with air. YVapors
trevel long distances and will Eleshback. Dse mechanical weariletion when
mecessary Lo keep percent vapor below the "Lower Explosion Lewel" [LEL).
SPECTAL FIRE PIGHYING PROCENIRES: Evecuste hazacd area of unprotected
persomnel. DOse a HIDSH approwed gelf-contained breathing unit and complete
body pretection. <CTool gurreunding centainers with water i case of Fire

EXpOSUTe-
SECTICH ¥ ~ HEALTH BAZARD DATA:

IMHALATION: May caose allergic respirabory reaction, effects say be
perwanent. Haomful if inhaled, way affect the brain or nervous system,
causing dizziness, healache or mauses. Can cause nowe and throat irritation.
May cacse lumg irritatica.

OEYTACT: May be harmful if abserbed throuwgh the skin. Can cause eye buros.
Can crose skin borms. May cawse allergic skin reaction.

BOTICE: Beports hawe associabed repeated and prolonged occupabional
cverexpasuce to solveats with permanent brain and pervous system damage.
MEDICAL CCNDITIONS PRCHE TO MGGRAVAYION BY EXPOSURE: If semsitized to
amines, epoxies or cther chemicals do nol use. 3ee a physicien If a medical
I:Dﬂﬂil:.il‘.l:ll exists.

PRIMARY RODTE[S) OF ENPRY: Inmhalatiom, Dermai, [ngestion.

EMERGENCY FIRST ALD PROCEDUBES: Whem exposed always get medical atrention.
EYE COMTACT: Piush with sater for 15 minutes.

SKIM CGNTACT: Wash with socap end water, Remcve contaminated clothing and
clean before Ieuse-

TMHALATIDN: Bemowe to fresh mir. Provide oxygen if breathing is difficult.
Use artificla)l respiraticom if ot bresthing. Get medical ettention.

I¥ SWALLDWED: D0 ROT IMDECE VOMITING!! Always get medical atteation.

SECTION VI - XEACTIVITE DATA:

STABILITY: This product is stable under normal storage conditions.
HARARDOUS ROLYMERIZATIGN: Will oot ocour under mammal conditions.

Attachment 16
Page 18

15



IQRPE Report IAR-001 ,*Intérity Assessment Report RPP-RPT-33306, Rev.0

12/27/2007 3:11 PM fike Beckman -> Toni Page 14 of 15

il
i
[
&t
,"
b
i

CARBOLYNE CD. MAYERTAL SAFETY DAYA SEEEY PAGE 3 of 2
ot
PRODUCT:; PHEWOCINE 305 PRIMER PT B {DEDGBLEL.)

Pekes B6/D3/92 Replaces D2/07/90 - VLF

: |
HAZAHDCTS DECOMPOSITION PRODOCTS: Carbon momoxide and unidentified organic
compounds. Congidec all xmoke and Fumes frem boming material as wery
hazardows., MHelding, eutting or sbrasive grinding can create smoke and fumes.
Do not breathe. i '
COMDETIONS B0 AFDID:, Heat, sparies, and open flames.
TNOCMPATIBILITY m!nkl contact with stromy oxidizimy agents.

SBCTION VIT - SPILL.OR LEMK PROCEDURES:

FIEFS 0 HE TAKEM IN CASE OF SPILL: Eliminakte all ignitiom sources.
Handling equipment wust be grounded to prevent spacking. Evacuate the mrea
of unprotected pecsennel. Follow safe bandllng and use guidelines in Section
WIII, Oomtain and soak up residoel with an absorbent [clay or sand). Toke
up absorbent material and seal tightly For proper disposal. Dispose of in
eccordance with local, stabe and federal regulations. Befer to Section IT
for Sara Title IIT and CHRCLR information.

SECTION WITI — SAFE FAMILING ARD [SE TRFORMAYIDHN:

RESPIARTORY PROTECTION: Tse only with wvemtilation be keep levels below
exposure guldelines. [Section TI). Oser should test and monitor exposure
levels to Insure all persoonal are below guidelines. IE not sure or If mot
able Lo smitor ose [OIEA) approved mir-purifying respicator.

VENTILATION: Tse esplosion-prool wentilation when reguired te keep below
health exposure guidelines and Lower Bxplosion Limit {LEL).

SHIN AMD IVE PROTECTION: Recommend imperwious glowes, clothimg and safety
glasses with side shields or chemical goggles to awoid skin and eye oontact.
Ef material penetrates to skin change gloves and clothing.

WYGIENIC PRACTTCES: TWash with somp amd weter before eating, drinking, or
using tollet facilities. Use of m hand cleaner is recosmeaded. Launder
contaminated clothing before reusa. Leather shoes can absorb and pass
through bBazardous materials. Check shoes carefully after soeking before
reose.

SECTINN IX - SPECIAL PRECAUTIONS:

PRECKTTIONS TC BE TAKEN IN GAMDLIMG AND STORAGE: Keep awny fram hesk,
sparks, opem Elame, and strong oxidizing agents. EKeep rontainers closed.
Stare in cool, dry place with adequate vemtilstion. IE pouring or
transferring materials greond all containers and tools.

PRECAUTIONS: Do oot weld, hest, out or drill on full or empty
centainers. s

The information comtained herein is, to the best of our knowledge and belief
accerate. However, since the conditloms of handling and use are beyond our
conkzol, we make mo goarambee of results, and assume no 1lability for damages
incarred by use of this maberiml, It is the responsibility of the user to
comply with all appliceble Eederml, state, amd local laws and regulations.
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W48

CARB

¥

OLINE COMPANY

Facsimile Transmittal Sheet

To: Toni

Fax: 5099469800

Subject : MSDS

Date: 12/27/2007 03:10:36 PM
Pages: 15 , including cover page
From: Mike Beckman

E-mail: =i |

Phone: i

Fax:

Department :

Address:
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o
12/27/2007 3:11 PM , Mike Beckman -> Toni S i Page 2 of 15
| d
CARBOLINE CO. MAYERIAL SAFETY DATA SHEET PAGE 1 of 3
t-I: ¢
SECTION I  — PRODUCT: PHENOLINE 305 FINISH PART A [060TALINL)

Date: 12729795 Replaces 04/1B/92

CHEMTREC TRANSPORTATION EMERCENCY PHONE MO.: BO0-424-93D0D
PITTSBURGH POISON CEMTER HEALTH EMERGENCY HD.: 412-631-6469

el W S
il

SECTTON IT - EASARDOTS mmr.ws EXPOSURE LIMITS

SR SRR R Sinls
CHEMICAL, WANE 4 ey B o (D) (E)
ALUMINUM BILICATE | 1332-58-7 25% 10mg/m3 HE NE
COLOR PIGMENT il w 20% 3.58G/M3 ME NE
MIBK ]‘w 0-1 10% 50 PPN 75 PPN HE
GLYCIDYL ETHER | NE \ 5% 2.0 PPM NE HE
DIBUTYL PHTHALATE i.m—u-—a i) 5% 5.0 Mg/M3 NE WE
TOLUENE | 108-83-3 5% 100 PPM 1S0 PPN XE
VNP NAPHTHA L ph32-32 - 5% 300 PEM 400 PPN ¥E
XYLENE - 1330-20-7 5% 100 PPM 150 PPN NE
HAZARDOUS INGREDIENTS  ADDITIONAL DATA
CHEMICAL MAME (F) (6)
ALDMINDM STILICATE  NOT AVAILABLE HO /RO
COLOR PIGMENT WOT AVAILABLE NG /N0
MIBK WOT AVAILABLE NO/YES/1,2,3/
S000# /0161

GLYCIDYL. ETHER POSSIBLE SKIN SENSITIZER HO/NO
DIBDTYL PHTHALATE  NOT AVAILABLE MO/YES/1,2/10
POLUENE . 2500 MG/KG RAT,ORAL NO/YES/1,2,3/)

1BGOD PPN/4HRS RAT, INHALXTIOM 100040220
VMP WAPHTHA ' NOT AWAILABLE NOSNO/1,2,3
XYLENE 4300MG/KG RAT, ORAL WO/¥YRS/1,2,3)

15000 PPM/4HRS RAT, INHALATION 100040239

TABLE (A) CAS NUMBER (B) LESS THAN WT (C) TLV-TWA [D) STEL {E) CEILING (F)
TOXICITY DATA [LDSD/Route,LCS0/Route) (B) SARA 302/5ARA 313/ SARA 311-312
CATECORIES/CERCLA. WNE = not established, MR = not reguired, MO = no. Color
Pigment Mixture may contain Irom Oxides, Titanium Dioxide, Carbom Black,
and other particulates not otherwise regnlabed in varying amounts depending
on coleor of produck.

WHNIS CLASSIFICATION: B2 —= D2B

HMIS/WFPA CLASSIFICATION: HEALTH 2, FLAMMABILITY 3, REACTIVITY D,

PERSONAL PROTECTION TODE G, HFPA FIRE FIGHTING PHASE 4

SBECTION ITI - PHYSICAL DATA:=

— e e —_

BOILING RANGE: 232F[111C)-3D0F[14BC). VAPCR DENSITY: Heavier than air.
EVAPORATION RATE: Slower tham ether. YOLATILE BY WEIGHT 17 £. YOLATILE BY
VOLUME: 28 §. PRODDCT WY/GAL: 11.5 IBS/U.S5.GAL. 1.38B sp gr.

SECTION IV — FIRE AND EXPLOSTION HAZARD DATA:

FLAMMABILITY CLASSIFICATION: FLASH POINT: 6B F[20C) (Setaflash) LEL 0.9 %
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12/27/2007 3:11 PM ! ' Mike Beckman -> Toni Page 3 of 15
CARBOLINE 0O. MATERIAL SAFETY DATA SHEET PAGE 2 of 3
i Ui ‘:‘:.
PRODUCT: PHENDLINE 305 FINISH PART A [@60TALNL)
Date: 12729795 Replaces D4/1B/94
UEL 7.5 %. ;
DSHA-PALINT/ JLIQUID/3 N1263/PCIT, DOT-PAINT,3 UN1263,PGLI, CANADIAN

TDGA: PAINT, 3, UN1263, PGIT

EXTINGUISHING MEDIA: Dry Chemical, Foam, Carbon Dioxide, Hater Fog.

UNUSUAL FIRE AND EXPLOSION HAZ : Vapors are heavier than air and will

accomulabe. Vap i1l from explosive concentrations with air. TVapors
St od will flashback. Use mechanical ventilation when

- below the "Lower Explosion Level® [LEL).

5: Evacuabe hazand area of onprotected

"

personnel. Ilae . —— self-contained breathing unit and complebe
body protectiom. Copl swrrounding containers with water in case of fire
exposure. iy

SECTTON V — HEALTH HAZARD DATA:

INHBACATION: Harmful if inhaled, may affect the brain or nervous system,
cansing dizziness, headache or nausea. May cause nose and throat irritation.
CONTACT: May canse Bye :hi'l.rltatim May cause skin irritation. May cause
allergic skin reaction.

MOTICE: Reports have associated repeated and prolonged occupational
overexposure to solvents with permanent brain and nervous systea damage.
MEDICAL CONDITICNS PROME TO AGGRAVATION BY EXPOSURE: IF sensitized to
amires, epoxies or other chemicals do not use. See a physician if a medical
condiktion exists.

PRIMARY ROUTE[B) OF ENTRY: Inhalation, Dermal, Ingestiom.

EMERCENCY FIRST AID PROCEDURES: %hen exposed always get wedical attenmtion.
EVE CONTACT: Flush with water for 15 minutes.

EKTN CONTACT: Wash with socap and water. Remove contaminated clothing and
clean before reuse. :

INHALATION: Remowe to fresh alr. Provide oxygem if breathing is difficult.
Use artificial respiration if net breathing. GCet medical attention.

IF SWALLOWED: DO NOT IHDUCE VOMITIMG!! Always get medical attentiom.

BECTION VI - REACTIVITY DATA:

STABILITY: This prodoct is stable under normal storage comditioms.

BAZARDOUS POLYMERIZATTON: Will not occur under normal conditions.

HAZARDOTUS DECOMPOSITION PRODUCTS: Carbon monoxide, nitrogen oxides, and
unidentified organic compounds. Consider all smoke and fumes from burning
material as very hagardous. Welding, cutting or abrasive grinding can create
smoke and fumes. Do not breakthe.

CONDITLONS PO AVOID: Heat, sparks, and open flames.

INCOMPATIBILITY: Awoid contact with strong oxidizing agents.

SECTION VII — SPILL OR LEAEK PROCEDURES:

STEPS TD BE TAKEN TN CASE OF SPILL: Eliminabe all ignition sources.
Handling egonipment mst be groanded to prevent sparking. Evacuate the area
of unprotected personnel. Wear appropriate personal protection clothing and
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RPP-RPT-33306, Rev.0
12/27/2007 3:11 PM Mike Beckman -> Toni Pa

ge 4 of 15

CARBOLINE 0O. MATERIAL SAFETY DATA SHEET PAGE 3 of 3

PRODUCT: PEENOLINE 305 FINISH PART A {0607A1NL)
| pate: ;| 12/29/95 Replaces Di/1B/94
, I GIhE e
equipment. Follow s&fn‘lq‘a_ndl:l.nq and use guldelines im Becktiom WIII. Contain
and socak up residual with an absorbent (clay or sand). Take up absorbent
material and seal tightly For proper disposal. Dispose of in accordance with
deral lations. Refer to Section IXI for Bara Title IIX
and CERCIA inf Eppe U
SECTION VIII - SAFE MANDLING AND USE INFGRMATION:
BESPIRATORY BCTION: | se only with wentilation bo keep levels below
quidelines. . (Section IT). User should test and monitor exposure
perscimel are below guidelines. If not sure or if not
able to momitor use ESHAJNIOSH approved air-puri€ying respirator.
YENTTLATION: Use explosion-proof wvemtilation when recquived to ksep below
health exposure guldelines and Lower Explosion Limit {LEL).
SKTN AND EVE PROTECTION: Reccommend imperviocus gloves, clothing and safety
glasses with side shields ox chemical goggles to awoid skin and eye contact.
If maberial pemetrates to skin, change gloves and clothing.
BYCIENIC PRACTICES: Wash with soap and waber before eating, <drinking,
applying cosmetics, or osing toilet Facilities. TUse of a hand cleaner is
e ed. ILaunder contaminated clothing before reuse, Leather shoes can
absorb and pass throogh hazardous materials. Theck shoes carefully after
scaking before reuse. i

—

SECTION IX — SPECIAL PRECAUTTIONS:

PRECAUTIONS TD BE TAKEN IN HANDLING BND STORAGE: Xeep away from heat,
sparks, open flame, and strong oxidizing agents. Xeep containers closed.
Store in cool, dry place with adeguate ventilation. IFf pouring or
transferring materials, ground all containers and tools.

OTHER PRECADUTIONS: Do nmot weld, heak, cot or drill on Eull or empty
containers.

The information contained hereim is, to the best of our knowledge and belief
accurate. BHowewer, since the conditions of handling and use are beyond our
control, we make no guarantee of results, and assume no liability for damsages
incorred by use of this material. It is the responsibility of the user bto
comply with all applicable federal, state, and local laws and regulations.

carboline Company 350 Hanley Ind. Ct. St. Louis, HD 63144
THOME ND. 314—644-10D0 FOR INDUSTRIAL USE OHLY
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LENE, OO AL SAFETY DATA SHEET

PRODUCT:: PHEM ; '3p5 FINISH PART A [06DTALNL)
12729795 Replaces num;s-l
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b
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12/27/2007 3:11 PM

=

Integrity Assessment Report
Mike Beckman -> Toni

CARBOLINE 0. MATERIAL SAFETY DATA SHHEBRT

SECTION I

CHEMTREC TRANSPORTATION E

Date:

- PRODUCT: PHEROLINE 305 FINISH PART B
Replaces 09/07/J93

12/2B/95

ENCY PHOME NO.: BDO-424-5300

RPP-RPT-33306, Rev.0
Page B8 of 15

PACGE 1 of 4

{060 7B1NL)

PITTSBURGH PDM-'%ML HEALTH ENERGENCY NO.: 412-56B1l—-6689

—_——

™

SECTYON I1 - HAZARDOUS INGREDIENTS  EXPOSURE LINITS
5.4 i i

CHEMICAL HAME
POLYAMINE ADDGCT
DETA

PM SCLVENHT

VHP MAPHETHA
ISOPROPANOL g
MIBK :
EVLENE

ETHVT, BEHZENE

THBEDA
PROPYLDIAMINE

NGNYI. PHENDL
ABRODMATIC SOLVENT
PHENOTL,

CHEMICAL NAME
POLYANTWE ADDUCT
DETA

M SOLVYENT
VP NAPHTHA
ISOPROPANOL

MIBK

AYLENE

ETHYL. BENZENE
TEBOA
PROPYLDIAMINE
HOHYL, PHENOL
ARCMATIC SOLVENT

PHEMNOL

]

HAZARDODS IHCGREDIENTS

-
]

V) (B (C)
nE 2Dt NE
111 ~-40-0 2D% 1.0 PPN
S 1PT-B8-2 20% 100 PPH
| BD32-32-4 15% 300 PPM
| BI=63-D 15% 400 PP
! 108-10-1 15% 50 PPM
" 1330-20-7 108 100 PPM
100-41—4 5% 100 PPN
g7—-Bi~7 5% WE
109-76—2 5% WE
25154-52~13 5% NE
64742-95-6 5% 25PPM
108-95-2 - 1% S5PPM

(¥) '

"HOT AVALLABLE

2140NG/EG BAT, ORAL
660MG/KE RABBIT, SKIN

© 15000 PPHJAHRS RAT, INHALATTON

NOT AVALLABLE

4720NG/EG RAT, ORAL
16D00PPN/BHRS BAT, INNALATION
NOT AVATLABLE

43DOMG/EG RAT,ORAL

| 15000 PPMJAHRS BAT, INHALATTON

NOT AVAILABLE

NOT AVAILABLE

MOT AVAILABLE

1620MB/XG ORAL 2140 MG/KG SKIN
470DMG/KG RAT, OBAL
367DPPM/BHRS RAT , INHALATION
317MG/KG ORAL

J16HG/N3 THHALATTION

PERER

FTEEETTETTITL:

ADDITIONAL. DATA

(E)

SEEEEEEEEEEEE

(G)
O/ MNOJ1
RO/NOf1,2

WO/MO/1,2,3
NO/MO/1,2,3
HO/ND/3

NO/JYBS/1,2,3/
5000# /U161
NO/VEBS/1,2,3/
1000 /0239
NO/JYES/1,2,3
MO/HOJ 1,2
NO/ND/1,2
ND/MD
NOJYES/1)2/3

YES/YES/1,2)
1000#ULBB

TABLE (A) CAS NUMBER {B) LESS THAN WT (C) TLV-TWA {D) STEL (E) CEILING [F)

TOXICITY DATA [LDS0/Route,LC50/Route)

[G) SARA 30Z/SARA 313/ SARA 311-312

CATEGORIES/CERCLA. NE = not established, NR = mot required, MO = no. Color
Pigment Mixture may contain Iron Oxides, Titanium Dioxide, Carbon Black,
and otkher particulates not otherwise regulated in warying amounts depending

en coplor of produoct.
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12/27/2007 3:11 PM Mike Beckman -> Toni Dage 7 of 15
CARBOLINE CO. NATERIAL SAFETY DATA SHEET PAGE 2 of 4
PRODDCT: PHENOLIME 305 FINISH PART B [DEOTBINHL)

Datez 12/2B/95 Replaces 090753

WHMES CLABSBIFICATION: B2 == D% -— 28 -—=—E
HMIS/NFPA CIASSIPICATION: HEALTH 3, FLAMMABILTTY 3, REACTIVITY 1,
PERSGNAL PROTECTION DODE G, NFPA FIRE PIGHTING PHASE 4

""FE iy

SECTION IIT - PHEVSEGAL DATA:

Al

1 | : o - e = =
BOILING RANGE: 1BOR[B2C)—346F(174C). VAPOR DENSITI: Heawier than air.
EVAPORATION BATE: Slower than ether. VOLATILE BY WEIGHT 59 §. WOLATILE BY
WOLUME: 65 %. PRODIUCT WI/GAL: 7.5 LBS/U.S5.GAL. 9.90 sp gr.

sgmnxrv-mnj}mmsmmmm:

FLAMNMABRILITY CLASSIFICATION: FLASH POINT: 60 F(15C) {Sataftlash) LEL 0.9 %
UEL 13.B %.

OSHA-PAINT,) FLAMPABLEY LIQUIN /3 /OM1263 /PGIL, DOT-PAINT,3,0N1263,PGI1, CANADIAM
TGA: PAINT,3,TH1263,PGII

EXTINGUISHING MEDIA: Dry Chemical, Foam, Carbon Dioxide, Water Fog.
DMUSUAL FIRE AND EXPLOSION HAZARDS: Vapors are heavier than air and will
accumulate. Vapors will form explosive comcentratioms wikh air. Vapors
travel long distances and will flashback. Use mechanical wentilation when
necessary Lo keep percemt wapor below the “Lower Explosion Level™ [LEL).
SPECTAL FIRE FIGHTING PROCEDURES: Evacoate hazard area of anprotected
personnel. Use a NIDSH approved self-contained breathing mnit and complete
body protection. OCocl surrcanding containers with water in case of Tire
EXPOSUre.

SECTTON ¥ — HEALTH HAZARD DATAz

INHALATION: May cause allergic respiratory reaction, effects may be

ent. Farmful if imhaled, mey affect the brain or nervous system,
causing dizzimess, headache or mausea. Can cause nose and throat irritation.
May cause lung irritation.
COMTACT: May be harmful if absorbed through the skin. Can cause eye burns.
can canse skin burns. May caunse allergic skin reaction.
MOTICE: Reports have associated repeated and prolonged occupatiomal
overexposure to sclwvents with permanent brain and nervous system damage.
NEDICAL CONDITIONS PRONE TO AGGRAVATION BY EXPOSURE: If sensitized to
amines, epoxies or other chemicals do not use. BSee a physician if a medical
comdition exiskts.
PRINARY ROUTE(S) OF ENTRY: Inhalation, Dermal, Ingestiom.
EMERCEMCY FIRST AID PROCEDURES: When exposed always get medical attention.
EYE CONTACT: Flush with water for 15 minutes.
SKIN CONTACT: Wash with soap and water. Remowve comtaminated clothing and
clean before rense.
INHALATION: Remowve to Presh air. Provide oxygen if breathing is difficult.
Use artificial respiration if not breathing. Gek medical atteation.
IF SWALLOWED: DO NOT INDGCE VOMITING!! Always get medical attention.
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12/27/2007 3:11 PM : Mike Beckman -> Toni Page 8 of 15
CARBOLINE O0. MATERIAL SAFETY DATA SHEET PAGE 3 an-l
PRCDDCT: PHENCLINE )05 FINISH PART B [DS07BINL)

Dates ' 12/2B/95 Replaces 09/07/93

SECTION VI — REACTEVITY DATA:
STABILITY: This pﬁﬁ is stable under normal storage conditions.
HAZARDOUS POLYMERT : Will ot occur nnder normal conditions.

HAZARDOUS DECOMPOSITI{N PRODUCTS: Carbon momoxide, nitrogen oxides, and
unidentified organic compounds. Consider all smocke and fumes from burning
material as very hazsrdous. Welding, cutting or abrasive grinding cam create
smoke and Fumes. Do not breathe.

CONDITIONS TO AVOID: Beakt, sparks, and open flames.

INCOMPATIBILITY: Avoid contact with strong oxidizing agents.

SECTIGN VII - SPILL OR LEAK PROCEDIRES:

STEPS PO BE TAKEM IN CASE OF SPILL: Eliminate all ignition sources.
Handling eguipment must be grounded to prevent sparcking. Evacuate the area
of unprotected persomnel. Wear appropriate personal protection clothiag and
equipment. Fellow safe handling amd use guidelines in Section ¥ITI. cContain
and scak gp residoal with an absorbent (clay cor sand). Take up abscerbent
material and ssal tightly Ffor proper disposel. Dispose of in accordance with
local, state and federal regulations. Refer to Section IT for Sara Title IIX
and CERCLA iaformation. ,

SECTION VIII — SAFE HANDLING AND USE INFORMATION:

RESPIRATORY PROTECTION: Use only with ventilatiom bto keep levels below
exposure guidelines. [Section II). User should test and monitor exposure
levels bto insure all personnel are below guidelines. IF not sure or if not
able to monitor use ESHA/NIOSH approved air-purifying respirator.
VENTIIATION: Use explosion-proof vemtilation when required to keep below
health exposure guidelines and Lower Explosion Limit (LEL) .

SKIN AND EYE PROTECTION: Recommend impervious gloves, clothing and safety
glasses with side shields or chemical goggies to avoid skin and eye contact.
IF material penetrates to skin, change gloves and clothing.

HYCIENIC PRACTICES: Wash with scap and water before eating, drinking,
applying cosmetics, or using toilet facilities. TUse of a hand cleaner is
recommended, Launder contaminated clothing before reuse. Leather shoes can
absorb and pass through bazardous materials. Check shees carefnlly after
spaking before reuse. :

SECTION IX - SPECIAL PRECAUTIONS:

PRECATYIONS TO BE TAKEM IN HANDLIMNGC AMD STORAGE: Keep away f£rom heat,
sparks, open flame, and strong oxidizing agents. Keep containers closed.
Store in cool, dry place with adeguate wentilatiom. If pouring or
transferring materials, ground all containers and tools.

CTHER PRECAUTIONS: Do not weld, heat, cut or drill on full or empty
containers.
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12/27/2007 3:11 PM ' | Mike Beckman -> Toni Page 9 of 15
CARBOLINE CO. MATERIAL SAFETY DATA SHEET PAGE 4 of 4
£
PRODOCT: PHENDLINE 305 FINISH PART B [D60TBINL)

‘Dake: 1272By95 Replaces 09/0793

The information contained herein is, to the best of our knowledge and belief
acourate. However, Bince the conditions of handling amd use are beyond our
control, we make no guarantee of results, and assume DO liability for damages
incurrved by nse of this material. It is khe responsibility of the user to
comply with all m%bk federal, state, and local laws and regulations.
Carboline Cowpany 350 Hanley Ind. Ct. St, Louis, 63144
PHOME M0O. 314—$644-100D FOR IFNDUOSTRIAL USE ONLY

g gl oo
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12/27/2007 3:11 PM | ' 1 Mike Beckman -> Toni Page 10 of 15
, A
CARBOLINE 00. HATHERIAL SAFETY DATA SHEET
PRODUCT: PHENOLINE 305 FINISH PART B {06 07B1LNL)
Date: 12/28/55 Replaces 09/07/93
SPECIFIC STATE REGULATORY INFORMATION

HEW JEBSEY

PENNBYIAAKNILA . e

Non-Hazapdons Ihbﬁ B . srcent:

Neame O LIRS |r Pct
“WW —

Mp materials meet thil.- l.'lri‘l:a!rin

CALIPORNIA

: {y
HARNING: This product contains a chemical{s)

known to the Stabte of California to ceause

cancer, and birth m or other reproductiwve harm.

P |
i
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12/27/2007 3:11 PM {1, kiMike Beckman -> Toni
H
i
CERBOLTME| CO. NATWAIAL SAPRYY DATA SHEEY PAGE 1 of 3
| IR
nae ¥ 4
SECTION T - PRODUCT: P 305 PRINER PART A (DEOGALML)

Dpker | 0§/83/92 Raplaces 05/18/89 ~ VLP

CHEMTREC TRARSPORTATION BMERGENCY PHOEE RD,: $00-424-9300
PITTSHURGH m CENTER HEALTH EMERGERCY MD.: 4L2-581-6669

SECYTON 11 - HAZARDOOS TMGHEDIENYS  ESPOSURE LIMITS

s o : 5 S .

CEMICAL AME | (A) @ [ 53 (%)

COLOR PIGMENT |- MIXYVIRE 20% 35N/ ME e

MICA 120014262 208 3mg/m3  ME NE

ALBMINOM SILICATE ' 1332-58-7  15% l0mg/n3 MK B

MIEK LOB-10-1 108 50 PP 75 PPN ME

GLYCIDL. BYHER BE 5% 2.0 ppn  NE NE

DIRUTYL DIHALATE  B4-74-2 5% 5.0 no/m3 ME HE

TOLUENE 108-88-3 53 100 PPN 150 PPN IE

XTLERE 1330-20-7 53 10D PPN 150 PPN IE

PN SOLYENT. 107-98-2 5% 10D PPN 150 PEM  BE

EAZARDODS INGREDIENTS  ADDITIOMAL DATA

CEEMICAL HAME {F) (E)

COLOR PTCMEDT MIT XVATLABLE HO/H0

WICA MOT AVATLABLE MO)/HO

ALUNIMMY SICICAYE  NOT AVAILARLE , MO /240

MIBK MOT AVATLARLE NO/YES/1,2,3/
CHRCLA 500§

GINCIDYL ETHER MOT NWATLABHIR HO/0

DIBUYEL PETHALETE = MOT AVATLASLE ¥0/¥BS/1,2

"POLATENE 2500 NG/KG RAT, ORAL 1O,/7ES/1,2, 3

 1BODD PPM/SHRS RAT,IMAALATION
XVLENE © 4300ME/KG RAT, DRAL H0/YES71,2,3
15000 POW/EERS RAT, THHALATION
%1 SDLVENT 15000 PEW,/€ERS RAT, [REALATION WO/MO0/1,2,3

TABLE [A} CAS NONGHR {B) LESS THAN WT () TLV-TWA (D) STEL (E) CHILIMNG {F)
TORICTPY DATA [LDSO/Route,LC50/Roate) (G) SARA 302/SARA 313/ SARA 311-312
CATEGORIES/CERCLA. JE = not established, MR = nok required, BD = mo. Color
Pigment Mixtare may contala Eron Dxides, Titanlum Dioxide, Carbon Biack,
and other particluates not obherwise regulated in warying amounts depending
po color of product.

WHMIS CLASSIFICATION: -- D28
AMIS,/MFPA CLASSIFICATIOM: EEALTH 2, FLAMWABILITY 3, HEACTIVITY 4,
PERSOMAL PROTECTION COOR G, NFPA FINE FIGHTING PHASE 4

SECTDON 111 - PHYSICAL DATA:
BOILING RAMGE: 232F[L11C)-284P(L40C). VAROR DEMSITY: Heavier than air.
EVAPMCRATION RATE: Slower than ether. YOLATILE DY MEIGHT L8 &. VYOLATILE BY
WILEME: 32 $. PRODUCT WE/GAL: 12.5 18S/U.5.GAL. 1,50 sp gr.
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RPP—RPT-3330E)£§VQ.O 12 of 15

CANEDLINE OG. MWATEEIAL SAFEYY DATA SHEET PAGE L of 4

SECTION I - PRODOCY: PHEMOLIEE 305 PRIMER PT B { DEOGB1#L)

;?'“‘ 06,/03/92 Heplaces 12/07/90 - VLE

CHEWTREC MW PHONE WO, : 330-424-9300
PITTSBURGH POISON OGNTROL CHSTER HEALTH EMERGENCY NO.: 412-681-6659
o i

SECTION [1 - EAZARDODS INGREDIENYS  EXPOSURE LINITS

Rk K ‘ . - S

CHEMICAL TAME gt 'm T m e (D) (E)

PM SOLVENT " 'J07-98-2 . 208 100 PFM 150 FPN ME

TSOPRGPANDL . 4 67—-63-0.  20% 400 PPM SO0 PPN HE

POLYMMINE ADDUCT ' 'NB Co1s% e L HE

DETA “+ 110-40-D 15% 1.0 PPM  ME NE

VNP BAPHTHA $032-32-4  15% 300 PPM 500 PPN XE

MIEK 198-10-1 153 S0 PPM 75 PPM  RE

XYLENE 1330-20-7  10% 100 PPM 150 PPN TE

TWEDA 97-84-7 5% KE IE BE

PROPYLDTANINE 105-76-2 5% AE XE bE

NONYL PHRENCL 15154-52-3 5% IE TE RE

PEENOL 108-95-2 13 SPPN 3E NE

BAZARDOUS INGHEDIEMPS  ADDITIONAL DATR

CHRNICAL FAME (F) 16

PM SOLVENT 15000 FPN/4HRS RAT, TNHALATION MO/NO/1,2,3

ISOPROPARDL ' 4720MG/FG RAT,CRAL NO,/50/3

1G00OPEM/BHRS RAT, TNHALKTION
POLYAMINE ADDUCT  MOT NWATEAHLE Mo/5D/ 1
DETA 214MMG/KG BAY, ORAL Ho/0/1,2
' G6MMG/RG RARBIT, SKIM

YMP WAPHTHA BOT AVATLARLE BO/NO/1,2, 3

MIBK BOT AVATLAELE NO/TES/L,2,3/
CERCLA S00F

XYLENE 430DMG/KG RAT, DRAL NO/YES/L, 2,3

15000 P98/{ERS RAY, [NHALATION

TMBDA BOT AVATLABLE NO/MO/L, 2

PROPYLDLAMINE WOT AVAILABLE NO/20/1, 2

NDNYL PHEROL ROT AVALLABLE ND,/H0

PEENOL NOT AVATLABLE YBS/VES/1,2

TABLE (A) CAS MUMEER [B) LESS THAN W {C) TLV-TWA {D} STEL {E) CBILING (F)
TOXTCTTY DATA [LD50/Rourte,L1CS0/Route) {G) SARA 302/SARA 313/ SARA 311312

Ca

NE = mot established, MR = mot required, MO = np. Color

Pigment Mixture may contain Irom Oxides, Titamium Dicxide, Carbon Black,
and other particluates not otherwise regulated in varyieg amounts depending

on oolor of product.

WIS CLASSIFICATION: B2

— Dl

HMIS/NFPA CLASSIFICATION: FBALYH 4, FLAMMABILITY 3, HEACTIVITY 0.,
PERSOMAL PROTECTION CODE H, MFPA FIRE FIGHTING PHASE 4
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CARBOLINE ©O0. PATHHIAL SAFETY DATA SHEIT PAGH 2 of 1
TRODUCE: PHENDLINE 305 PRIMER PY B (0BDEBIPL)

2 hﬁ-‘u[ '

| Bate: 0§/03/92 Bepleces 02707750 - VLF

! f nh‘l'L
BOTLING RANGE: LSOF(E3C)-J00F{148C). VAPOR DENSITY: Heaviec thm mir,

14803
EVARORATIDN RATE: .'.Innrfhn pther. SOLATILE BY WEDSHT BB 3. TOLATILE 3V
VOLIME: 73 %. W WE/SAL: | 7.3 LBS/U.S.CAL. 0.83 3p gr.

SECYION 19 - FIRE ARD EXPLOSION HAZARD DATA:

PLAMMABILITY CLASSIPICATICH: FLASH POINT: 5¢ F[12C) [Setaflash) LEL 0.9 &
mL 13.8 %.

OSHA-FLANMAILE LIDOID CLASS IB, DOT-PAINT FLAMMABLE TEOGUID UNL2E3, CAMADTAN
¥OGA: PAIMT PLAMMAHLR T.IQOID CLASS 3 DITVISION 2

EETTHEOTSHING MEDTA: Dry Chemical, Foam, {arbon Diocxife, Water Fog.
UNCSUAL TIRE AND EXPLOSIDN HARAHDS: Vapors are heavier than air and will
accumulabte. Vapors will form explosive concemtratiens with air. YVapors
travel iong distances and will Elashback. DUse mechanical weatilakion when
mecessary to keep percent wapor below the "Loser Explosion Lewel" [IEL).
SPECTAL FIRE PIGHTING PROCEMIRES: Bwacuate hazard area of unprotected
personnel. Ose a WIDSH approved self-contained breathing unit and tomplete
body pretection. Copl surrounding containers with water ian case of [Cire
EXposuTe.

SECTICN ¥ - HEALYH BAZARD DATA:

TMHALKTION: May ceose allergic respiratory reaction, effects may be
perwanent, Hapnful if inhaled, way affect the brain ar nervous sfstes,
causing dizziness, headache or Zausea. Can cagse nome and thooab irritation,
May cause lung irritaticm.

OOFIACT: May be harmful if ahsorbed through the skin. C(Bn cause eye burps.
Can capse skin boxns. May ceuse allergic skin reaction.

MOTICR: Beports have associabed repeated and prolonged pcoupational
cveresposure Lo solvents with permenent brain and pervous system damage.
MEDICAL CCEDITIONS PRCNE TO ACGRAVAYION BY EXPOSURE: If sengitized to
amines, epoxies or other chemicals do mok use. See & physicien if a medical
condition exists.

PRIMARY ROUTE|[S) OF ENFRY: Inhaletiom, Dermal, [ngestion.

EMERGENCY FIRST ALD PROCEDUBES: When exposad alvays get medical atkention.
EYE CONTACT: Fiush with sater for L5 minutes.

SKIN OGNTACT: Wash with scap and water, Remcwe contaminated clothing and
clean before Teuse-

TMHAALATION: Bemowe to fresh mir. Provide oxygen if breathing is difficull.
Use artificlal respiratiom 1f oot breathing. Get medical ettention.

I¥ SWALLOWED: DU BOT TMDUCE VOMITING!! Always get medical atteation.

SBCTIDN VI — NEACTIVITE DATA:

STABILITY: This product is stable under mormal storage conditions.
HAZARDOUS ROLYMERIZATION: Will oot ooour ubder marmal conditions.
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|

84
4
e

if

mm;ﬁ'm.ummmmrmnsam PAGE 3 of 4

M;\W 305 PRIMER PT B { D6DGH LPL, )
hnm: =ns.m3m Replaces D2/07/90 - WLF

EAZARDOTS mﬂm mnums: Carbon mcnoxide and unidentified organic
compounds. Oomeidec all smoke and Eumes from buming material as wery
hazandous , iblcling. eutting or ebrasive grinding can creste smoke and fumes.
Do not breathe.

COMDETIONS 10 mm- Heat, spavika, and gpen flames.

INOUMPATTRILTTY m{oiﬂ coniact wikth stmng oxlﬂl.:ilg agents.

SBECTION VIX - smqln LERK PROCEDURES:

E'IIEPB 70 HE Tiﬂll m CASE [I!' SPILL: Bliminake all ignition sources.

Hapdling equipment must be grounded to prewent spacking. Hvaccate the area
Sf unprobecied persoonel. TFollow safe handling and use guidelines im Section
WIIXI. Oomtain end sosk up residoal with an absorbent [clay or sand). Teke
up absorbent waterial and seal Lightly Eor proper disposal. Dispose of in
eccordance with local, stabe and federal regulations. Befer ko Section IT
for Sara Title IIT and CERCLA information.

SECYION WIII — MMEMIMIDH

RESPIRATORY mum:rnm 'I!le only with mtllntim o keep levels below
exposure guldelines. [Section IT). Oser shoold test and monltor exposure
lewels to Insure all persponel ame below guidelinas. IE not sure or If mot
able to momitor uwse [DSER) approwved mir-purifying respicator.

VENTILATION: Tse emplosion-proof wentilation when reguined te keep below
bealch exposure guidelines and Lower Buplosion Limit {LEL).

SKIN AMD IVE PROTECTECH: Hecommend impervious glowes, clothimg and safety
glasses with side shields or chemical goggles to awpid skin and eye oontact.
If material penetrates to skin change glowes and rlothing.

BYGIEMNIC PRACTTCES: MWash with somp and water before eating, drinking, or
ueing tollet fackilities. Use of a hamd cleaner is recosmeaded. Launder
contaminated clothing before reuse. Leather shoes can absorb and pass
through hazardous materiais. Check skoes carefully after soeking before
rense,

SECTION IZ - SPECIAL PRECAUTIONS:

PRECATTIONS TC BE TAKEH TN EAMDLIBG AND STWIRAGE: Keep awey from heast,
sparks, open [lame, and strong oxidizing agents. Keesp containers closed.
Store in cool, dry place with adequete ventilation. IE pouring oc
transferring materials groond all containers and teols.

OTHER PRECAUTIONS: Do not meld, beat, cut or drill on full or empty
ocontainers. =

The information comtrined herein is, to the best of our knowledge and belief
accorate. However, since the conditlone of handling and use ere beyond our
contzol, we make mo goaranbee of results, and assume no ilability Eor damsages
incarred by use of this maberiel, It is the responsibility of the user to
comply with all appliceble Esdernl, state, and local laws mnd regulabions.
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TIMOTHY J. OLIVER, P.E. Pl st
IQRPE Hazardous waste treatment systems

SUMMARY OF QUALIFICATIONS

M. Oliver is a licensed profesnional envircamental eapneer with over 16 yean of expenence. His specific area of techmeal
expestise 1 focused on hazardous waste treatment. storage, and disposal svatems: including the design, development,
penuitting. construction. and operation of thermal treatment systems, Mi Ofiver has served as the IQRPE cermifying the
deuipgn. construction. modification, and closure of numercus hazardous waste management units subject to RCRA permittmy

requirements
EDUCATION

B.S. Chemical Engineering. Northwestern Unrveruty, 1991

REGISTRATIONS/CERTIFICATIONS

Licensed Professonal Engineer, Washmgten (No. 41543)
Licensed Professional Enpmeer, Oregon (No. 59720)
Licensed Professional Engineer, Utah, (No. 5676180.2202)
Licensed Professicnnl Engineer, Colomdo (No. 38253)
Licensed Professional Engineer, Texas (No. 83510)
Liceased Professional Engineer. Lonsiana (No. JB068)
Licensed Professional Enpinesr, Arkansas (No 9998)

QUALIFICATIONS/ TRAINING

40-hour O5HA hazardous waste operations (HAZWOPER) with annaal 8-hour refreaher training

8-hour OSHA HAZWOPER supervitcr conrse

RELEVANT EXPERIENCE

Project Manager/Certifving Engineer, Hanford 242-A Evaporator System Integrity Assessment. Mr Oliver is
dizecting a team of mechameal engmesn m completing an mdependent integrity assessment for ths high-level waste
treatment process in accordance with Washmgion Administrative Code and RCRA Permut requisements.  The integnity
assessment includes the development and unplementation of visual, hydrostatie, snd ultrascme testing procedures m onder to
assess the mtegnty of secondary contamment sysiems and the adequacy of the basis of design. structusal support fearures,
waste compatibility, corrosen profection, and ougmng mspechon sctivities with regards to the current operation of the
system.

Project Manager/Certifving Engineer, Hanford Tank Farm Clorure Demeonstration Bulk Vinification System
IQRPE. Certifing Engmeer for design review and mstallation inspechon and certification for RCRA-permitted, mulnple
tank system handling low activity muxed radicactove wastes, Venfied proper design of foundaticns and stracmeal desgn,
reviewed geological investigation mfcrmation and site preparation plans.  Certified desipn of waste staging tanks. pump did,
hose-in-bove tranafer e assemblies, and pollutico abatement system Reviewed proper matenals of construction. design
specifications. and secondary coataimment.  Managed project veaffing and assignment of ipecialty reviews to other
dasciplines,

Project Manager, Johniton Aroll Chemical Agent Disposal System IQRPE Closure Certification. Mr Oliver directed
the team responsible for IQRPE certification of the closure activities outhined in the JACADS RCRA Closure and Corrective
Action Plan. As past of these activities, Mr. Oliver is diecting a team of licensed professicnal engineers and engineennyg
techmcians i the complenca of vanoas quality contrel activities necessary to document completion of clovure enginesnng
change proposals, work orders, decument change notices, and demolition deawings.

Project Manager/Certifving Engineer; Pine Bluff Chemical Agent Disposal IQRPE Facility Construction

Certification. My Olrver conducted penodic mspecticns and evaluations of this chemical weapons treatment syulem 1o
ensure that 1t is propesty constructed and tested in accordance with the design drawings and specifications and the permut
ssvued by the Arkeansas Department of Environmental Quality. Thes includes thorough walkdowns of all agent collection
syntem squipment (piping, tanks, secondary coatnmment); pollution abatement system squipment (scrubbers, quenchers,

@ Cooper Zietz Engineers, Inc.
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TIMOTHY J. OLIVER, P.E.

IQRPE Page 2
——e———————— = ———————————
demusters, valves, instrumentation’); brme reduction system equipment (deyen, demasiens, tanks), pipmg. and elecincal wormnyg
1o identify design discrepancies, flaws i workmandup, and meomplete QA/'QC documentation.

Project Manager/Certifving Engineer, Johntton Atoll Chemical Agent Disposal Sretem IQRPE Tank Syuem
Modifications, My Oliver was the certifiing engmeer responaible for the mstallation of a concrete collection and removal
tank vystem and modifications 1o the secondary contumment syutem for the spent decoatamination wolution tank in
sccordance with the requurementy of 40 CFR Par 265 192 This project included a review of various vendor documentation.
mutallation work crden, document change notices, demolition drawingy. and engineering caleulstions: conducting visnal
mspecticn of the compileted actanies, and prepanng cemification reports

Certifving Engineer, Umatilla Chemical Agent Dispotal Facility Construction Certification and Modifications. M.
Olver conducted penedic mapections and evaluations of this chenncal weapons weatment and mcmention syslem 1o egsuge
that it 1 property constmacted and tested m accordance with the design drawings and specifications and the permait issned by
the Oregen Department of Environmental Quality. This included thorough wallkdowns of afl pollution sbatemen: syvtem
equipment {scrubber, quenchers. demusten, valves. instrumentation), pipung. and electrical winng to sdeatify design
discrepancies, flaws i werkmanship, sod mcomplete QA QC documentaticn In 2002, My Oliver submitted 6 different
constmcticn certification packages for the pollution abatement syitems ot the facility. All were approved and accepted by
ODEQ. Mz Ofiver is curvently contimiag 1o provide certificaticn of facidity constrmuchicn madifications by prepanng
certification lettes reports for activities throughout the facility as ontlined in individual engneering change propotals,
inchuding repasy to carbon steel tank wytems and staioless sieel pipung systems.

RCRA Thermal Treamment Unit Permitting Support. From 1992 until 2001, Mr. Olrver was the lead engmeer i
US. EPA Repion 10 in reviewing documents related to the Part B pesmutting procesa for several facilities. mcluding (1) a
hazardous waite boder at the BF GoodrichNovia Kalama facality i Kalams, Washington; (1) a plasma arc fumace at the
PEcoS'ATG. Inc. facithity for the destructicn of low bevel radicactive mixed waste aear the Department of Energy’s Hanford
Reservabon: (3) the Advanced Mied Waste Trestment Facility (a continuous solid feed incinerator) at the [dabo Natonal
Enginesring and Emronmental Laboratory (INEEL): and (4) the Waste Expenmental Reduction Facility (8 batch-feed
mncmnerator) at INEEL. Mr. Oliver led a project team of several eagineers and nsk assessment and air modelmg experts 1 the
veview of the Part B permit apphication materials, trial burn plans. ruk sssesument work plans, and risk assessment and trial
bawrn reports; as well as trial burn test overught activities. Mr. Oliver was responsdble for reviewing all of the documents
enwnse complance with U S. EPA regulations and pudance documents as well as pood enpineenng practice. Specifically,
Mz Obiver wat respousible for ensunng that all of the componeats of the perotiiting process. stack sampling. operating

parameters and equipment wpecifications. conlinuous monstonng equipment, and waste feed handhng were conducted by
ench facility properly to provide LS, EPA with the information ascevsany 1o develop a weorkable permt.

EMPLOYMENT HISTORY

2002 to Prevent  Semor Progect Manaper, Cocper Zaetz Enmuneess, Inc.
1988 10 2003 Semaor Project Manager, Tetra Tech EM Inc.
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VAIRAVASAMY ARUMUGANML Ph.D., P.E.
Senior Environmental Engineer Process Design Review

SUMMARY OF QUALIFICATIONS

Dr. Vairavasany Anunugain has over 26 years of experience in environmental engineering, imchiding extensive experience
conducting engineering reviews for remediation projects at Department of Energy, Department of Defense, and other sites
throughowt the Northwest, Califomia, and Alaska. His work has imvolved design. construction. facility inspection,
treatability study plannmg, and performing pilot-plant smdies.

EDUCATION

Washington State University, Environmental Engineering. Ph.D., 1989

Southern linois University, Envirommuental Engineering, M.S., 1985

Indian Instimte of Technology (Indin). Environmental Engineering. M. Tech.. 1972
University of Madrs (Indin), Civil Engineering. B.5., 1966

REGISTRATIONS/CERTIFICATIONS

Certificare in Alaska Cold Regions Engineening. University of Washington. Seantle. 1996
Professional Engineer {Civil Engineermg), Washington (27077)

RELEVANT EXPERIENCE

Project Engineer, Department of Energy Radioactive and Mixed Waste Cleanup Projects. Dr. Arunmgam has more
than 5 years of experience in low-level mdioactive and mixed waste regulations. treatiment, nnd disposal  His expenence
micludes providing technical expertise for waste management and envirommnental restomation projects at several

U.S, Department of Energy (DOE) sites including Hanford. the [daho Nanonal Engineering Laboratory. Representative
technical assignments mclude reviewing regulatory approaches, design, and construction documents for treatment and
disposal of low-level mdioactive nnd mixed wastes: reviewing and scoping approaches for developing treatability studies for
treating mixed wastes; reviewing waste acceptance criterin for mdioactive and mixed wastes: reviewing waste reduction and
minimization plans: and reviewimg and providing technical expertise for innovative technologies such as in site vitrificarion
of contaminared soils. ex situ vitrification process (Plasma Hearth Process), biological destruction of toxic waste, and
polyethene encapsulation of radionuclides and heavy metals for radicactive and mixed wastes. In addition. Dr. Arumugam
reviewed munerous RUFS documents for 100, 200, 300, and | 100 Area sites, including the draft engineering report for the
prototype surface bamier design at 200-BP-1 operable unit. Dr. Anunugam also provided suppon to EPA in resolving
several design issues at meetings with DOE and Washington Department of Ecology.

Project Englneer, 300-Area Treated EfMuent Disposal Facility Value Engineeering Study. Dir. Anmmgam participated
in a value engineering study for the 300-Area Treated Effluent Disposal Facility ot the Hanford Site to evaluate the schedule
for enrly completion of the wastewater eatment facility. He also reviewed the value engineering study report prepared by
the U.S, Army Corps of Engineers and provided suggestions to accelerte the schedule.

Project Engineer. Interim Ovdnance Clumrp Prnu.r-n Preliminary Remedial Design, Idaho National Engineering
Laboratory. Dr. Arummugam reviewed the engineening design for techmical adequacy and completeness. He identified
several deficiencies for clanfication and correction and suggested recommendations to modify the document for
conformance with regulatory guidelines.

Project Engineer, Hanford Site Treatability Study Reviews. Dr. Amumugam has reviewed numerous treatability study
work plans and reports for the Hanford Site. These imclude: 100 Aren Groundwater Biodenitrification Bench-Scale
Treatability: 100 Area Soil Washing Treatability Test Plan: 100 Area Excavation Treatability Test Plan: 100 Avea
Groundwater Treatment Tests for Ex-Sim Removal of Chromate, Nitrate, and Uranivm (VI) 100 Area Soil Washing Bench-
Scale Test Procedure; 100-HR-3 Groundwater Treatability Test Plan using biodenitrification, chemical
reduction/precipitation, and ion exchange: 300-FF-1 Operable Unit Remedial Tnvestigation Phase IT Report: Physical
Separation of Soils Treatabiliry Srudy: Testing and Monitoring Plan for the Permanent Isolation Surface Barrier Prototype:

@ Cooper Zietz Engineers, Inc.
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VAIRAVASAMY ARUMUGANML, Ph.D.
Senior Environmental Engineer

Pilot-Scale Treatability Test Plan for 200-BP-$ Operable Unit (punp and treat using ion exchange for removal of
radionuclides): and the 100 Area Soil Washing Bench Scale Test Data

Project Engineer. Engineering Evaluation and Cost Analysis, Varlous Sites. Dy, Amumugam’'s experience includes
performing technical and economical analyses for six superfund sites within the State of Oregon. This ncluded the
evaluation of soil contamzinant distnbution, estimating contamanated soil volume, performing the cost analysis for
excavation/treatment and disposal alternatives, and preparing a sununary report from the findings of the evaluation. Dr.
Anunngam also prepared cost estimate for the remediation and restoration of two remedial action subsites (RASS) at Naval
Weapons Station Concord, California. Dr. Arumugam completed these tasks using the Navy's work breakdown stricture,
EXCEL spread sheets, and RS MEANS to prepare the cost estimates. Dr. Arumugam also prepared cost estiminte for the
remediation and restoration of the Quany Loch Site based on varous aliematives to reduce or eliminate the risk of free-
phase product migrating into Pearl Harbor waters.

Project Engineer, Remedinl Investigation and Feasibility Studies. Between 1990 and 2006, Dr. Anunngam supported
U.S. EPA Regions 9 and 10 with technical review of remedial investigation and feasibility study (RUFS) documents
stibmitted for the 1990 Bay Road site in East Palo Alto, California: the Jasco Chemical Corporation in Mountam View,
Califormin; the Mountain Home Air Force Base: the US. Department of Energy Hanford Site; the Bonneville Power
Administration Ross Complex: the Fairchild Air Force Base: and the Naval Submarine Base Bangor, Washington, Dr.
Arumugam's work on these projects has included reviewing project work plans. field smupling plans, project mmagement
plans, and RUFS reports. During these reviews, Dr. Arunmgam identified techmical deficiencies and made recommendations
for modifying the documents. Dr. Anumugam also prepared the feasibility study report, remedial nction plan. and record of
decision for the FISCO Alanveda Annex site; the initial screening of teclinologies report and feasibility study reports for
Treasure Island: and prepared a technical memorandum reconmnending limited meatability studies on noremediation and
chemical oxidation technologies for petroleum contaminated soils and groundwater respectively, He also supported the
development of the Parcel C and D Information Package., Phase [ Groundwater Data Gaps Investigation, Hunters Point
Shipyard, Dr. Anunugam also prepared a focused remedial option evaluation report ncluding detailed cost estimate for
remedintion of soil and groundwater for U.S Coast Guard Group Port Angeles, Port Angeles, Washington.

Project Engineer, Corvective Action Planning Document Review, Umatilla Chemical Depot. For this project.

Dy, Arumugam reviewed the 60 percent and 90 percent remedial design submittal contaminated soil remedintion deactivation
furnace site preparved by Seattle Distnct. US. Anny Corps of Engineers, Seattle, Washington. His review included the
remedial action work plan, specifications. design analysis. and current working estimate. Several design deficiencies were
brought out from the document by Dr, Arumnugam and were resolved in meetings 1o make the project success.

EMPLOYMENT HISTORY

2006 to present Senior Environmental Engineer. Cooper Zielz Engineers, Inc.

19940 1o 2006 Environmental Engmneer. Tetra Tech EM Ine.

1989 to 1990 Environmental Engineer. Envirommental and Ecological Engimeers, Ine..

1989 Envirommental Engineer. Brown and Caldwell

1981 1o 1983 Environmental Engineer. Sandi Trumpane/ Arabian Erectors. Lud. (Saudi Arabia)
1966 1o 1980 Environmental Engineer. Kirloskar Consultants, Lt (India)

@ Cooper Zietz Engineers, Inc.
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L. Scott Henderson, P.E. RURA permitting
RCRA enforcement
IQRFE Hazardous waste treatment systems

SUMDMARY OF QUALIFICATIONS

Mr. Hendersou is a mechanical engineer with over 14 years of environmental experience. His specific area of rechnical
expertise is focused on thermal treatment operations in the reatment of hazardous, medical. and chemical wastes, including
regulations; the design. development, mid construction of thermal treatment systems. the planning and completion of trial
bagn tests, and the planning of nltpathway nsk assessments. Mr. Henderson has supported IQRPE activities at Hanford
and for the Pine Blufl Chemical Agent Disposal Facility. Mr. Henderson has also been mivolved with several engineering
studies, permit modifications. and development and review of human healih and ecological nisk pssessnent protocols for
Arnny chemical weapons destruction facilities and other incineration facilities. Mr. Hendervon has opertional experience in
mcinerntion facilities, and has been directly responsible for personnel, equipment opemtion. and maintenance of incineration
systems.

EDUCATION

B.5.. Mechanical Engineering. Washington State University, 1992
Ceartified Incinerator Operator (BAAQMD/EPA/ASME)
Qualified lucinerator Operator Instructor { BAAQMDVEPA/ASME)

REGISTRATIONS/CERTIFICATIONS
Licensed Professionnl Engineer, Washington (No. 39482)

QUALIFICATIONS/TRAINING

40-hour OSHA hazardous waste operations (HAZWOPER) with annual 8-hour refresher training
E-hour OSHA HAZWOPER supervisor course

RELEVANT EXPERIENCE

Secondary Contnimment Syvstem Integrity Assessment, TP-01 Size Reduction and Scereening Syvstem Pacific
Ecosolutions, Ine. Mr, Henderson completed an independent integrity nssessment of the secondary containmient system of
TP-01 in Washington Administrative Code and RCRA Permit requirements. Independent inspection services included:

(1) review of the RCRA Permit and associated documentation regarding the TP-01 svstem: (2) on-site inspection of the TP-
01 system and interviews with facility personnel; (3) NDE testing: (4) review of system operations data; (5) preparation of a
futire ok integrity nssessments schedule: and (6) preparation of an independent certification report.

Hanford 242-A Evaporator System Integrity Assessment, Staff Mechanical Engineer. Mr, Henderson is part of a team
of chemical and mechanical enginesrs completing an independent integrity assessment for this high-level waste treatment
process in accordance with Washington Admiistrative Code mid RCRA Permit requurements. The integnity assessment
includes the development and implementation of visual, hydrostatic. and ultrasonic testing procedures in order to assess the
integrity of secondary containment systems and the adequacy of the basis of design, structural support features, wasie
compatibility, cormosion protection. and ongoing mspection activities with regards to the current operation of the system.
Mr. Henderson is responsible for assessing the evaporator, condensers. heat exchangers, pumgps, piping. tanks and ancillary
equipment associnted with the facility in crder to develop test protocols and testing locations.

Pine Blaff Chemical Agent Disposal Facility. Staff Mechanlcal Englneer. Staff engineer for process systems as part of
construction oversight activities and professional engineering certification of construction of o $400 million incinemtion
facility for the disposal of chemical weapon stockpiles stored at the Pine Bluff Arsenal, Mr. Henderson conducted
construction inspections during construction. This inclnded document reviews and walkdowns of pollution nbatement system
lqmpmmi {scrubbers, qu-m:hﬂ! denusters, valves, nstrumentation): brine reduction systemn equipmment (dryers. demisters,
tanks), pipuig, and electrical wiring to identify design discrepancies. flaws in workmanship, and incomplete QA/QC
documentation.

Toole Chemical Agent DHsposal Facllity, Staff Mechanical Engineer. My, Henderson developed calculation protocols to
estimate eniissions from TOCDF and Chemical Agent Munition Destruction System (CAMDS) nerve and blister agent
thermnal destruction facilities. These calculations were used to complete both luunan health and ecological risk assessments.

@ Cooper Zietz Engineers, Inc.
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L. Scott Henderson, P.E.

IQRPE Page 2
e e e —————y
Data were combined from n variety of sources including available test data for the TOCDF and CAMDS facilities. as well as

integmting data from JACADS for agents and opemtions for which source test datn is not comently available.

Chemical Agent Munitions Disposal System. Mr. Henderson assessed the impact of the proposad Class 3 permit
modification requested by the CAMDS facility to alter operational limits. The facility is the research faciliry used to develop
destruction technolagy md protocols for nerve and blister agents. This technology has been used in the design. construction,
and operation of the TOCDF. JACADS, and other similar facilities. Mr. Henderson performed a detailed engineering smdy
an analysis of MPFs operating at the CAMDS. TOCDF, and JACADS, He smadied existing operations and emission data 1o
detenuine the relationship between the desired operational parameters and emissions. Coupled with a smidy of applicable
guidance and regulations, existing and former permits held by the facility, and actual opemting data, Mr. Henderson prepared
recommendations regarding the permit modification request.

Umatilla Chemical Agent Disposal Facility. Mr. Henderson was also the rechnical lead and project manager of a rechnical
support project that evaluates the unpacts of omltiple permit modifications at the Umatilla Chemical Agent Disposal Facility
(UMCDF). Such modifications include changes to incinerator equipment, CEMS, waste storage and chamcterization, facility
risk assessments, and swrrogate and agent trial burn plans and tests. He prepared technical reports that include the regulatory
and scientific background of the permit modification requests as well as concerns about and anticipated tmpacts of the permit
modification requests. Mr. Henderson met regularly with county conunissioners and makes presentations at public meetings
regnrding these technical reports.

Mr. Henderson has also participated in trial bum oversight at the UMCDF, My, Henderson provided trinl bum oversight
support to the Oregon Department of Ecology and USEPA for the LIC1 and MPF trial bums, observing the low temperanme
test condition. Oversight activities included CEMS and VOST audits, oversight of VOST, dioxin/furan, semivolatiles, and
particulateHC1 trains. Due to scheduling conflicts, Mr. Henderson was unable to fully participate in the LIC2 test; however.
he was able 1o nssist personnel observing the LIC2 trinl burn test m reviewing rest plans, assisting them in ordering the
proper protocol gases and assisting them in how they should conduct the CEMS audits at the facility.

Flnut and Process Engineering. Mr, Henderson hans extensive experience in plant engineenng nmnd operations manngement,
He was the operations manager for the Integrated Envirommiental Systems (IES) incineration plant in Oakland. California.
That facility is the only remaming commercial. full-scale, medical waste incinerator operation in Califormia. In addition to
medical waste, the facility was penmitted to incinerate controlled substances, phammacenticals. and onrdated military surplus.
Mr. Henderson managed all operational and ancillary equipment at the fcility, including T-BACT incinemtors and an
innovative medical waste alternative reatment technology (nucrowave disinfection) as well as an automation system he
designed 1o unload and process incoming wastes. He also developed and implemented all inspection and maintenance
programs and operator training necessary to operate and maintain this equipment, Mr. Henderson's experience at [ES is
detailed in the following paragraphs.

Mr. Henderson completed a comprehensive retrofitting the facility. including the installation of new incinerators. Installation
of new units was needed to meet the anticipated MACT standard for medical waste incinerntors. Mr. Henderson developed a
team of consultants, engmeers, and equipment manufacturer”s to develop specifications for the new system that would
comply with these standards, which he then actively managed and participated in. Mr. Henderson's chief contributions
mecluded developing performance specifications for the new incimerators, APCS. and ancillary incinerator support equipment.,
and designing faciliry modifications 1o nccommodate the new units, such as installing new equipment foundations, sizing and
specifying namual gas. water, and electric supplies to the new units, Mr. Henderson prepared proposal requests and selected
an incinerator manufaciurer, APCS manufacturer. and contractors to perform the infrastuciure npgrades. and managed their
work to ensure that all necessary specifications were met. Mr, Henderson also selected and mannged geotechnical engineers
and civil engineers who designed the new equipment foundations. Mr. Henderson also selected and managed architectural
tnpu;q-nuho were responsible for modifving the plant building 1o allow installation of the new incinerators 1o his
specifications

EMPLOYMENT HISTORY

2006 to Present  Senior Mechanical Enmneer. Cooper Zietz Engmeers, Inc.

2003 1o 2006 Project Engineer, Floyd Snider

1997 to 2003 Project Engineer, Tetra Tech EM Ine.

199210 1997  Operations ManagerPlant Engineer. Integrated Environmiental Systems, Inc.
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TechnoGeneral Services Company Qualified Quality Inspectar

FLoYD L SNYDER

EpucATION & CERTIFICATIONS

City University, Bellevue, Washington MBA / Engineering Technology
Oregon State College, LaGrande, Oregon BS / General Studies
Columbia Basin College, Pasco, Washington AAS | QA/QC
Columbia Basin College, Pasco, Washington AAS /| NDE
American Welding Society Senior Certified Welding Inspector
American Concrete Institute Concrete Technician Grade |
State of Washington Cross-connection Control Specialist

International Conference of Building Officials
American Standard of Testing Materials
National Electrical Code

National Fire Protection Association

Level Il in Civil, Structural, Concrete, HVAC and Protective Coating
Level Il in Mechanical, Electrical, Pressure Testing, Liquid Penetrant and NDE/ASME Ill visual inspection
ASNT-TC-1A

PROFESSIONAL SUMMARY

Over fiteen years of experience in the engineering and quality field. Multi-discipline knowledge and
certifications. Worked with the following codes and standards as a designer and inspector. Proficient
with Microsoft Office products, with extensive use of Excel and Word. | have provided training both formal
and informal. Coordinated training programs as a supervisor and instructor for the Army and Quality
Training and Resource Center (QTRC) at the Hanford Site for various subjects, which included lesson
plans student materials and training schedules.

PROFESSIONAL EXPERIENCE

TECHNOGENERAL SERVICES COMPANY, RICHLAND WA, 3/2006-PRESENT

QUALITY ASSURANCE ENGINEER

¥ Provided Qll support for the 242-A Evaporator Assessment project at Hanford.

¥ Provided quality inspections in support or Thomas Jefferson Laboratory task order for pressure
vessel integrity assessment located in Newport News, VA.

LU FORD INC., RICHLAND WA. 0. —1/200

QUALITY ASSURANCE ENGINEER

v Qualified Independent Inspector for Integrity assessment of 242-A Evaporator

v Primary QA performing surveillance, inspection, and monitoring of the QA program on the Emergency
Cooling Water Facility and Secure Automated Facility at the Hanford site.

¥ Guidance for Acceptance Test Procedures as test director, recorder, and witness for Fire Detection,
Fire Protection, Heating Ventilation and Air Conditioning, and other control systems.

v Problem solving by reviewing construction submittals for compliance to the design requirements. By
verifying product compliance at time of delivery and verifying installation to design and manufactures
requirements.

v Supervision by directing and providing performance evaluations of discipline personnel as a level lll.

¥ Instructions and advice to construction by coordination of problems with designers and providing the
necessary change documents.

v Coordinate project closure by reviewing engineering, construction, and quality documents for
completeness, identifying open items and proposing means of closure.

September 2007 Tof2
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TechnoGeneral Services Company Snyder, Floyd
Qualified Quality Inspector

v Management Assessment audit of the company Qualification and Certification program te NQA-1 and
10 CFR 830.

v Authored procedures for Acceptance Inspection QA Program.

v In-process surveillance, monitoring, and inspection of suppliers and subcontractors both onsite and
offsite.

v Supervision of Quality Control Inspectors activities by surveillance and overview as the discipline
Level lll.

¥ Authored training plans and provided training as the trainer for inspection and emergency first aide.

v Final Acceptance Inspection of Projects, review of quality program and monitor compliance to the
national and local codes, and other government agencies for the Dept. of Energy.

¥ Write design changes, nonconformance reports, inspection reports, provide testing and
constructability reviews of projects.

¥ Review of welding procedures and qualifications in accordance to both American Society Mechanical
Engineers and American Welding Soclety.

ADDITIONAL INFORMATION

v American Welding Society, Member

American Society of Mechanical Engineers, Member

¥ Instrumental in implementing computers in the QA department by providing one-on-one help and
instruction.

v RCRA 40 hr hazardous waste, Hazardous waste manager/supervisor, Hazardous material driver's
training and Radiation worker training.

¥ Have had DOE clearance

<
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TechnoGeneral Services Company Electrical Engineer

CLYDE D. ACREE, P.E.

EDUCATION AND CERTIFICATIONS

B.S. Engineering Science (Nuclear/Electrical)
B.S. Physics

A.AS. Electronics Technology

Washington State Registered Professional Engineer, Electrical, #17839

PROFESSIONAL EXPERIENCE

Mr. Acree is a versatile, licensed engineering and management professicnal with over 25 years of technical,
engineering and administrative experience including in-depth knowledge of technical program development and
implementation, engineering processes, engineering design, engineering analysis, maintenance and
operations. Excellent writing and communication skills.

INSTRUMENTATION & DATA ACQUISITION SYSTEM ENGINEERING (12 YEARS)

Planned, conceptually designed, developed, prepared specifications, provided procurement evaluation,
designed, programmed, & tested; plant data acquisition systems, process control systems, machinery
control systems, closed circuit television systems, security systems, special instrumentation, Supervisory
Control and Data Acquisition (SCADA) computer systems, operator's control consoles, connecting
instrumentation, power supplies, and building-space.

v Prepared design drawings for Single Shell Tank Leak Detection System to install new temperature sensing
instrumentation.

v Guided Conceptual Design for the AW Tank Farm Leak Detection and Master Pump Shutdown System
(Project W-314) and was instrumental in establishing the basic architectural concept of using
Programmable Logic Controllers (PLCs) to eliminate the old relaying systems and to establish the capability
for multiple transfer route operations & control.

v Developed a 4-axis Automated Scanning Machine (prototype, detailed design, software, & testing), using
an ultrasonic surface mapper and adapted to Radioactive Hot Cell operations

v Developed the procurement Specification for the Plutonium Reclamation Facility Instrument & Control
Computer System (specification, bid evaluation and Vendor selection)

v Created a Human Factors study for Operator's Consaoles for: Project B-620, Project W-030 and the PFP
Security System

v Developed a Closed Circuit Television (CCTV) Automated Video Recording System for PUREX (design,
software, procurement, installation, testing)

v Developed the AP Tank Farm Valve Position Display System for Project B-320 (design, software,
procurement, installation, testing)

v Created the procurement Specification for the PFP CCTV Video Switching System Upgrade (specification,
bid evaluation and Vendor selection)

v Evaluated bid packages for the procurement of a SCADA process control systems for oil production and for
the procurement of a computerized rotating machine monitoring computer system.

SYSTEMS ENGINEERING (6+ YEARS)
Carried out Systems Engineering activities for the Tank Farm Contractor. Additionally, carried out Project

Manager activities required to create a requirements management system database for the Tank Farm

Contractor. Provided Buyer's Technical Representative (BTR) services for the Requirements Management Unit

for five years. Prepared budgets, schedules, and Statements of Work to procure Contractor Services ($200,000

to $500,000 dollars worth of contracts each year) for Systems Engineering and Requirements Analysis efforts.

¥ Prepared numerous documents (see Sample Products Produced) to support the application of the Systems
Engineering Process at CHG.

v Designed, developed, and implemented the database for the new Integrated Requirements Management
System.

v Reorganized & updated the Engineering “Technical Resources” web site. Created the Integrated
Requirements Management System Database Training web site on the CH2M HILL Hanford Company
Intranet.

v Planned & carried out studies in different requirement management areas to show how to utilize the

September 2007 lof2
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TechnoGeneral Services Company Acree, Clyde

Electrical Engineer

DOORS database for requirements management.

The TWRS Mission Analysis Report (1998), The CH2M Hill Hanford Group Project Execution Plan (2000)
RPP Architecture Tree document (2001), RPP Function Tree document (2001), TWRS Interface Control
Document Key Diagram (1999)

Integrated Requirements Management System documentation (2001), The Requirements Management
Database Tool Strategy (1998), The Integrated Requirements Management System Project Execution Plan
(1998)

Double Shell Tank Farms Instrumentation Assessment against requirements for Project W-314(1996)

MANAGEMENT (6 YEARS)
Carried out all aspects of management for both Unit Manager and Director levels of management.

v

v
v

&

As a Superintendent, | consolidated the start-up staff for a new computer system that controlled a new set
of cross-country pipelines (48" & 60") in Saudi Arabia.

This entailed the planning & scheduling of a $ 7 million/yr budget for a staff of 30.

Also, the technical (software & hardware) direction, procedure development and maintenance planning for
the organization

As a Supervisor, | consclidated the start-up staff from several new computer system installations into a
cohesive software and hardware computer maintenance unit for the Dhahran area in Saudi Arabia.

This position of supervisor planned & scheduled a $3 million/yr budget and,

As the Manager, | provided the staffing (10), budgeting, administration & technical direction for the
Instrument/Systems Development & Testing Laboratory & the associated Engineering unit.

The Laboratory, adapted and tested nuclear instrumentation & monitoring systems; safeguards and security
systems; large tankage monitoring & leak detection systems; and general plant instrumentation systems for
the 200 areas facilities.

Carried out Start-up Engineer activities for the Fast Flux Test Facility Nuclear Reactor and

Underwent extensive training in sodium reactor theory and operations to prepare for initial "cold start”
Control Room Operations.

Began turnover testing and acceptance activities. Prepared operations & test procedures for the FFTF
Sodium Reactor & associated plants.

Provided the planning, budgeting, operations, maintenance, and experimental procedures setup for a Van
De Graff 2-Mev Proton beam accelerator and a Van De Graff 14-Mev Neutron generator.

FFTF Equipment Operating Procedures

Experimental test apparatus

September 2007 20f2 S
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TechnoGeneral Services Company Shafik Rifaey
Mechanical Engineer, PE

RESUME

Education: Marine/Mechanical Diploma Engineer (Degree equivalent to Professional Engineer Degree)
Technische Hochschule. Hanover. West Germany 1966
Post-Graduate work Polytechnic Institute of New York, New York — 1974-76

Registrations: Professional Engineer — New York. Washington, Germany - Current

PROFESSIONAL TechnoGeneral Services Company
EXPERIENCE Pasco, WA (2003-
Senior Consulting Engineer supporting ATI in improving their process for welding
multiple canister over pack containers for the Fluor Hanford Spent Nuclear Fuel

Project.
CH2M HILL Hanford Group, Inc.
Richland, WA (1986-2003)

During this time period. Mr. Rifaey provided support to a succession of Hanford
contractors that had responsibility for the Hanford tank farms. Duties varied
according to contractor needs covering a variety of activities. Contractors
supported during this time period include Westinghouse Hanford Company.
Lockheed Martin Hanford. Inc.. and CH2M HILL Hanford Group. Inc. Specific
duties performed includes:

* Technology Engineering - Technical advisor to the CH2M HILL
Supplemental Treatment Pretreatment Program for Low Activity Waste
technology identification. selection. and evaluation.

= Project Manager/Engineer — Developed conceptual designs and reviewed all
stages of design for tank farm waste retrieval projects including: quarter-scale
cold test facility. cross-site transfer system. solids and sludge pumping
sluicing systems. robotic retrieval systems. underground piping and tank
structural performance, and alternate grout and Vitrification waste treatment
technologies. Managed project activities for remote (wireless) radiation
instrumentation systems on retrieval piping. Mentored design engineers on
functional requirements development and design preparation. Supported
project management of supplemental treatment projects by development and
review of cost and schedule estimates, and project execution documentation.

e  Plant Engineering Manager — Performed engineering review for a variety of
new mechanical and nuclear systems designs on Hanford radioactive tank
farm facilities. Presented technical baseline interpretations for Unreviewed
safety question analyses and readiness reviews, Provided deputy support to
Plant Engineering manager overseeing 65+facility support engineering group.

¢ Design Authority/Equipment Engineering Manager — Managed highly
experienced engineers who oversaw control of the tank farm technical
baseline and who ensured new systems were appropriately designed and
tested. Managed personnel performing the following: development and
oversight of safety management systems (e.g.. Technical Safety Requirements
and Safety Equipment Lists): coordination of technical re-base lining of
existing tank farm designs; provided calibration. preventive and corrective

Dec 1, 2006 1
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TechnoGeneral Services Company Shafik Rifaey

Mechanical Engineer, PE

maintenance technical direction: and coordinated support for other technical
baseline systems. (e.g.. Master Equipment List and Fire Hazards Analyses).

*  West Tank Farms Plant Engineering Manager — Managed cognizant and
support engineers assigned plant-engineering responsibilities at the West
Tank Farm Project. Engineers were responsible for oversight of technical
hardware systems. configuration management of design media, preparation of
technical direction for repair activities, spare parts technical cognizance.
startup testing, operations and maintenance field support. and review of new
and modified systems for safety issues and upgrades.

*  Grout Treatment Facility Process Engineering Manager — Managed 15 +
cognizant and support engineers assigned plant engineering responsibilities at
the Group Treatment Facility. Engineers were responsible for oversight of
technical hardware systems. configuration management of design media.
preparation of technical direction for repair activities, spare parts technical
cognizance, startup testing. operations and maintenance field support. and
review of new and modified systems for safety issues and upgrades.
Oversight included production of technical manuals, safety analysis reports,
training media. and facility operations plans.

*  Principal Engineer — Performed thermal analysis for modifying the Fast Flux
Test Facility reactor core and prepared the necessary Final Safety Analysis
Report modifications for the revised core. Served as a technical consultant to
the Quality Assurance Director. Performed equipment qualifications study
for several N-Reactor equipment upgrades, conducted engineering studies on
high-level radioactive waste package and container design. and provided
technical direction to the A/E firm responsible for development of waste
package conceptual designs. Provided design review and technical direction
for facility issues and designs associated with the Basalt Waste Isolation
Project and the SP-100 Space Reactor Project.

Long Island Lighting Cempany

New York, NY 1983-1986

Consulting Engineer. Shoreham Nuclear Power Station — Reviewed. evaluated.
and recommended necessary changes to the plant technical basis for input to
technical specifications to be submitted to the NRC, Reviewed and evaluated
plant surveillance, test. and operating procedures/results to ensure compliance with
technical specification requirements. Established performance criteria for pump
and valve operability testing. Evaluated operability test results to demonstrate
compliance with ASME Section XI Subsections IWP and IWV. Reviewed and
resolved operating incidents and provided design input to Plant Modification and
Radiochemistry Sections. Reviewed ASME requirements for the new emergency
diesel generator system, performed the required design review related to the safety
impact of the plant modifications and performed design review of the post-
accident sampling system, off-gas system and Argon 41 release into the drywell.

Burns and Roe, Inc.

New York, NY 1973-1983

Principal/Senior Supervising Engineer, Washington Public Power Supply System
Unit #2 — As a principal engineer and group supervisor, Woodbury. NY,
performed a broad range of activities associated with the mechanical/nuclear
engineering and design of nuclear power plants. including technical and economic
studies for the selection of turbine generators and auxiliaries, rad-waste handling,
balance of plant systems, engineering criteria and conceptual designs. review and
approval of flow diagrams and layout drawings, and preparation of proposals. In

Dec 1. 2006
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TechnoGeneral Services Company Shafik Rifaey

Mechanicenl Engineer. PE

addition. performed special technical studies such as heat balance. heat transfer
problems, and plant performance. As a principal engineer and mechanical/nuclear
group supervisor. Richland Washington. provided on-site technical expertise.
system trouble shooting and resolving mechanical/nuclear engineering problems
with the site contractors. construction management and startup and operations
organization.

Gibb: 1 C.

New York, NY 1972-1973

Mechanical Engineer — Performed design of instrumentation and control systems
including preparation of system logic diagrams. schematic diagrams and
mput/output signal lists. Also performed power plant performance computations.
sizing and specification of confrol values. flow diagram preparation and pipe
sizing for both peaking and base-loaded power plants.

Paul L. Geire | an ssociates

New York, NY 1970-1972

Mechanical Engineer — Performed design, preparation of schematic diagrams and
piping and equipment layout for an oil-fired. 110 MW, Mayor B. V. Clearly
Station Unit 9 combined cycle power plant. Responsible for optimizing system
economics and design and layout of heating and cooling plants for the Stonybrook
University power plant.

COGELEC Industries, Inc.

Montreal, Quebec, Canada 1969-1970

Design Engineer — Prepared standards. performed design verification. purchased
material for application in high voltage switchgear and substations.

Canadian Marconi

Montreal, Quebec, Canada 1969-1969

Mechanical Engineer — Performed environmental testing of Class ITI Military
equipment, humidity and saltwater spray erosion studies and research.

Kieler Howartswerke Shipvard

Kiel, West Germany 1966-1968

Mechanical and Marine Engineer — Responsible for mechanical systems design.
equipment specification. heat balance calculations and system economics for
steam propulsion engines (boilers. turbines, heat exchangers. pumps. auxiliary
engineers, etc.) up to 33,000 hp. Designed remote control systems for main
murbines and auxiliary equipment and application of mechanical. hydraulic,
pneumatic and electronic servomechanisms to those systems. Responsible for
procurement of instruments for local and remote measurements for application to
main and auxiliary engines up to 200.000-ton tankers. For each of these activities,
supervised field installation. prepared the operating manuals, performed
construction management and system lineup and acceptance testing.
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IQRPE Report IAR-001 Integrity Assessment Repart RPP-RPT-33308, Rev. 0

242-A Facility Piping and Component Materials

Component ID Description Material Specification PAID
VAR EQUIP  |C-A-1 Vipor - Liquid 1400 x 18 long x %" thick, 304L 55 IH;;-NBB!. Shest
1of1
EQUIP NTRAINMENT Specification requined
____|pou-c UNIT H-2:98958
EQUIP E-A-1 Reballar Primary shell is 40%” 0D x 14' %" long x %" thick 304L S5, secondary shall is 50° |H-2-08988, Sheat
0D X 14' K" kong x 5/18° thick 304L 55. Tube sheels are 400" 0D x 134" hick, [2of 2
3041 bundie constsis of 364 1%° 0D x 14 ga. seamiess 55 tubes (Figure B, 1ib, E4
| A-1 Reboller)
VC EQUIP Shell is B5" 1D x 1" 7" long x 1% thick G5, Tube sheets are 9058° 0D x 2 718"
thick C5. Tube bundie consists of 2,950 %" 0D x 12° long x 0.'8" thick seamiess
E-C-1 |Primary Condensar C5 tubes (Figure B 3, E-C-1 Condenser) H-2-8B9%5
EQUIP Shell i 167 1D x 87" long x 5/16" thick G5 (1/1611 corrosion allowance). Tube
sheats ane 18" 0D x 1" thick CS. Tube bundle consists of 144%" 0D x 68 long x
16 ga. seamiess C5 tubes, (NOTE: DIMENSIONAL DISCREPANCIES
BETWEEN ASME DATA REPORT AND MANUFACTURER SPECIFICATION TO
BE MEASURED DURING WALKDOWN. )
E-C-2 Intar-Conganser H-2.98999
EQUIP |MuanD:w?ﬁW:ﬂm1Mﬁ[mﬁ'mm
Tube sheets are 8 5811 0D x 17 thick C5. Tube bundle consists of 45 34 0D x
7% long x 16 ga. seamiess CS fubes. (NOTE: DIMENSIONAL DISCREPANCIES
BETWEEMN ASME DATA REPORT AND MANUFACTURER SPECIFICATION TO
|Afer-Condenser | Final-{BE MEASURED DURING WALKDOWN )
|E-C-3 Condenser . i L Y s _ H-2-08909
EQUIP F-C-1 Condensate Filler ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A of B C5 H-2 SH1
E EQUIP__[F-C-2 |Condesata fiter |Specification required
Information
vV
VAP
Ew |EGI.I1P P-8-2 Balioms Pump Varable spaed, max. capacity 125 gpm. mechanical seals: 318 55, shafl 316 55, [H-2-98089
| |impeller and casing COAMCL
|EQUIP P-C100 |CONDENSATE PUMP |Standard end section, single stage, centrfugal pump. CS shail and impelier with
IS5 shaft sleave. 10 hpv3,500 RPM motor, capacity is 50 gpm at 110" head
Specification required
Specification required
Specification required
Specification required
[SEAL = 18" 0D x 24" desp SCH 40 C5 pipe
EQUIP TK-C-100 CONDENSATE 14'0D X 19° 9 7/8° tall x 5116 thick, 17,800 gal 347 and 3041 55,
COLLECTIONTANK | b
EQUIP FLOW 72" LONG X 42" WIDE X 358" DEEP X %" thick, C5. with 304L S5 wier plate
EASUREMENT
TK-C-103 ANK: |H-2.08003
EQUIP Caorrosion Inhibitor 3 gallons, specification required
TK-C-500 [ Tank = H-2-98999
FIPEIANG |V Decon-816-M8_|Decon _FLmttm 12 inch: ASTM A312, GRTP304L 55 H-2-98590. SH1
AP PIPE/ANC |%" AF-301-MB antifoam Less than 12 inch: ASTM A312, GRT'PJMLE H-2-98888, Sheal
1ol 1
7 FRVN3T '035 inch Wall Thickness, ASTM A260, GR, TP304 H-2-35598
PIPEANC 13" IA-M31 nstrument @ir y_mmmaﬁigm,ﬁﬂm H-:"-Hm
C PIPE/ANC [%° I-FC1-4-M31 |F:mntlp 035 Inch Wall Thickness, ASTM A260, Grade TP304 H-2-98800,SH1_|
[PIPEJANC [ I-FC1-5-M31 __|Pressure tap 035 inch Wall Thickness, ASTM AZ66, Grade TP304 H-2-88680, SH1
PIPE/ANC [%" I-ILS-4-M3 Pressure mmmhmmm Grade TP304 H-2-98000, SH1
PIPE/ANC [%" HLS-6-M3 Pressune lap .035 inch Wall Thickness, ASTM A266 Grade TP304 H-2-08960, SH1
PIPEIANC | 1 035 inch Wall Thickness. ASTM A265, GR TP204 H-2-Baaes
= " - 25 H-2-GB098
E:p % -GAI-ME |ﬁw.mwa+r Less than 12 inch: ASTM A312, GRTP304L 55 H-2-GBG8S, Sheat
1ol
- H-2-98583
035 inch Wall Thickness, ASTM A289, GR TP204 |
- 3 I H-2-986083
035 inch Wall Thickness, ASTM A269, GR TPaD4 |
H-2-88683
Assume 55 |
H-2-88684
Aftachment 18
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IQRPE Report IAR-001 Inbegrity Assessmant Report RPP-RPT-33306, Rev. 0
242-A Facllity Piping and Compaonent Materials
Component ID Description Material Spocification P&ID
IPIPE/ANG [%" DR 378 M42  |PC drain SCH 40, ASTM AS3, Type E or 5, Grade A o B C5, or ASTM AT06, Grade A or B[H-2-98990, SH1
[
PIPE/ANG |v DR-337-MA2  |drain ASTM AB3, Type E or 5, Grade A of B C5, or ASTM A106, Grade A o B C5 ::mm:
;&m PIPEIANC |%" DR-348-M42  |PC SCH B0, ASTM AS3, Type E of 5, Grade A of B CS, of ASTM A106, Grage A or B|H-2-08000, SH1
L] — =
|F'.IF'E.I'MI.': SCH B0, ASTM A53, Type E or S, Grade A or B C5, or ASTM A106, Grade A or B
W %" DR-353-M42___|drain cS = s H-2-58008
IFc IP1FE.WH: W DR-363-M42 drain |ASTM AS3, Type E or 5, Grada A or B CS, or ASTM A108, Grade A or B CS H-2-96880 /
H-2-88908
|PIFEMNE |process condensale  |SGH B0, ASTM AS3, Type E or S, Grade A or B G5, or ASTM A108, Grade A or B|H-2-98995, SH1
|B&SC %" DR-378-M42 drain C5 H-2-888080, SH1
PIPEANC SCH 40, ASTM A53, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B|H-2-88895, 5H1/
%" DRAIN - M5 |5C drain (S56) cs |H~=-m9o, SH1
%" Drain (code nol [Assume 55
specifiad] drain o = v H-2-G6804
|steam ASTM AS3. Type E or 5, Grade A or B CS, or ASTM A108, Grade Aor B C5
W drain-M5 condensataidrain g, 2] " H-2-88083
[ DrWa 035 Inch Wal ASTM AZ6E, GR TPa04 -2-08008
C %" DR-Ma2 PC sample, F-C-3 SCH 80, ASTM A53, Type E or 5, Grade A or B
Drain line, process Cs
condensate drain —
Tush line, steam 035 inch Wall Thickness, ASTM AZ60, GR TP304
lsc %" FLUSH - M31__|condansaie sampie i) b, H-2-98893
PIPEIANG SCH 40, ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B
%" FLUSH-MS fush cs
PIPEIANG |%° 1-CA1-1-M8 FRW & air Less than 12 inch: ASTM A312, GRTP304L 55
W .CA1-2M3 FRW & air Less than 12 Inch. ASTM A312, GRTP304L 55
W -CAT-3-M9 FRW & air Lesa than 12 inch: ASTM A312, GRTPI04L 55
W ICALEMG FRW, stoam, and air _|Less than 12 inch. ASTM A212, GRTP304L 55
P EY {035 inch Wall Thickness ASTM A280. GR TP304 T H-2-68688
process condensale |S¢Hw.aSTMAsa.wnEnrs.GmAurB-:s.ummmm.thn H-2-58595, SH1/
¥" PC-563-M42 |drain CS L H-2-28880, SH1
NC | RW- ADD-M2 |[raw waler - add ASTM ASJ, E of 5, Grada A or B C5, or ASTM A108, Grade A or B C* H-2-28803
Y RW-B29-M5 Faw water ASTM A53, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B CS H-2-98983
W RW-ME Raw Water System  [SCH 40 55, Less than 12 inch: ASTM A312. GRTP304L 55 ;l-;:uu.sm
% SAMPLE (no  |used raw waler |M5 SCH40CS
coda) {sarmiple) _ - L. H-2-98504
steam condensale 035 inch Wall Thickness, ASTM A268, GR TP304
¥" SC-DRAIN-M31 |drain Ao H-2-08683
3 steam condensale 038 inch Wall Thickness, ASTM A260, GR TP304
SAMPLE - M31 sample H-2-08953
sieam condensate 035 inch Wall Thickness, ASTM A268, GR TP304
%" SC-PURGE-M31 | samplapurge i I - H-2-98983
035 inch Wall Thickness, ASTM A260, GR TP304
" SC-SAMPLE sieam condensate
AND RETURN M31 |sampls H-2-98883
slaam condensals 035 inch Wall Thickness, ASTM A260, GR TP304
sample ¥ H-2-98993
steam condensale Line designator, material nol specified '|'
|sample/purge H-2-98893
Line designator, material not specified
|pump P-B-2 seal cavity H-2-88895, SH1 /
spacified) drain H-2-98008, SH2 |
[FIFEIANC Line designator, maberial not specified
W' SEAL WTR OUT H-2-88885, SH1/
|pasc |ino code specified) P-B-2 seal water _ i H-2-98080
|PIPE/ANC 035 inch Wal Thickness, ASTM A2608, GR TP304
W' URW - SAMPLE |used raw walar
|rw |RETURN-M31 {sampile) H-2-08654
PIPE/ANG {035 inch Wall Thickness, ASTM AZ2E0, GR TP304
%" URW-Drain-M31 |used raw watsr (drain) H-2-98954
Fi 035 inch Wall Thickness, AS TM AZ80, GR TP304
OVERFLOW and  |used raw waler
|RwW -M31 ljoverfiow & vent) H-2-98504
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Companent |D Description Material Specification P&ID
|PiPEIANG [ URW-SAMPLE 035 inch Wall Thickness, ASTM AZ69, GR TP304
RETURM-M31 used raw waler
AW samphe) - = . |H-2-68994
used raw waber 035 inch Wall Thickness, ASTM A269, GR TP304
RW sarmphs) H-2-08904
- [usied raw water 035 inch Wall Thickness, ASTM A289, GR TP304
AW '? M31 (normal) (sampla) = = = H-2-08%04
PIPE/ANC |¥" valve vent & 035 inch Wall Thickness, ASTM A269, GR TP304 |
|RW L drain — M21 used raw water (drain) al H-2-98994
PG EPE.I'AHC % VENT-OM42 [PC SCH B0, ASTM AS3, Type E or S, Grade A or B C5, or ASTM A108, Grade A or B|H-2-88980, SH1

CE

isEH 10 55, Less than 12 inch. ASTM A312, GRTP3MLSS

W %" DECON-818-Mg L. _ _ H-2-68998
PC PIPEIANC [ PC-551-M42 [PC |SCH 40, ASTM A53, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B[H-2-88980, SH1
cs
VAP PIPEIANG [ SL-131.M3  |Slurmy - Sampleine  |SCH 40 55, Less han 12 inch: ASTM A312, GRTP304L 55 |H-2-s8980
(SAMP-F-2) . . =
%" DECON-815- |ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B C5
e M2 |decon [H-2-98999
PC PIPEIANG |%" PC-552-M42  |PC SCH 40, ASTM AS3, Type E or 5. Grade A or B C5, or ASTM A106, Grade A or B|H-2-98990, SH1
cs
FC PIPEIANC |7 RW-520-M42 _|RW [ASTM A3, Type E or 5. Grade Aor B G5, or ASTM A106, Grade Aor B G5 |H-2-96050, SH1
PIFEIANC EEHNEETHAH.TmENS.GrﬂAmBCS.wHWMH.M&mB
W = 3 RWE14MS  |row water cs o = i H-2.98998
PIPEIANC {038 inch Wall Thickness, ASTM A269, GR TP304
SC %" 5C-Sample-M31 |steam condensate o = H-2-68093
AP PIPEIANC [ SN-250-M8  |Recirc- Sample line  |SCH 10 S5, Less than 12 inch. ASTM A312, GRTP304L 55 H-2-98084, Sheel
l(samP.F-1) A0 . e, 2of2
SCH 40, ASTM AS3, Type E or S, Grade A or B CS, or ASTM A106, Grade A of B
cs H-2-98008
Line designator, matenal not speciied H-2-98985, 5H1/
drain H-2-98289
Lina designator, matarial nol specfied
H-2.08905, SH1 |
P-B-1 seal water _ H-2-88968, SH2
Line designator not specified, SS5T
SAMPLE DRAIN - [Used raw waler sample H-2-868585, SH1
drain - H.2-88984
Drain systam_ SCH 10 55, Less than 12 inch. ASTM A312, GRTP304L 55 |H-2-G8988

1" RW-M3 Raw Waler SCH 10 55, Less than 12 inch: ASTM A312, GRTP304L 55 -2-58580
1"SC-500-M2 steam condensate ASTM AS53 Eor S Grade Aor B of ASTM A108, Grade A or B CS -2-58993
PC TV 200-M42
VG FIPE/ANG |172 PA-MT @ui [ASTM AS3, Type E or 5, Grage A of B CS, or ASTM A106,_Grade A or BCS
1 PIPEIANC. | 172 Flush-Mai flush line 035 inch Wall ASTM A58, GR TP2D4
PIPE/ANG |Line designator. matarial not spacified
102" Ling
(unedentified) from
ITK-C-100 through
Vakve 4-28 lo 1/2°
air izing nozzie [Cormosion inhibisor 50 H-2-889%0
177 PC-563-M42 loop drain ASTM AS53, E or 8. Grade A or B C5. or ASTM A108, Grade A of B C5
SCH 40/80, ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A
1 SC-M2 sieam condensate 1!“'55 =
12"SC-M31 used raw waler 035 inch \Wall Thickness. ASTM A269. GR TP304
T fush? 035 inch Wall Thickness, ASTM A259, GR 1P304 -
Wi PG SAMPLE |PG 0.035 inch Wil Thickness, AS TM AZ269, Grade TP304 |H-:-nm1 SH1
|BYPASS RETURN < £ & SH2
14" FECI-5-M31  |RW 035 inch Wall Thickness, ASTM A269, GR_TP304 P
114" PA (SPARGE- 035 inch Wall Thickness, ASTM AZ83, GR TP304
[M31 | Piant air . H-2-96894
14"-ECI-8-M31 indicaior 035 inch Wall Thickness, ASTM AZ59, GR TP304 H-2-98654
1* PC SAMPLE PC 0,025 inch Wall Thicknass, ASTM AZB9, Grade TPI04 |H- -98800, SH1
|RETURN o £ o & SH2
1" DR-M42 process condensate  |ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A108, Grade Aor BCS H-2-88800 /
drain H-2-98688
[RwW FIF i Ling nalor not S5T H-2-96904
VAP PIPE/ANC Less than 12 inch: ASTM A312, GRTP304L 55 H-2-08G88, Sheat
= 1of1
VAP PIPE/ANC Less than 12 inch: ASTM A312, GRTP304L 58 H-2-98%88, Sheel

Tof1
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242-A Facility Piping and Component Materials
Component ID Description Material Specification PEID
VAP PIPE/ANC |1 FRW-B57-M8  [Filtered raw water Less than 12 inch: ASTM A312, GRTP304L 55 H-2-08088, Shaat
1ol
VAR PIPE/ANG [1° FRW-B58-M3 |ﬁnmdrnuur Lesa than 12 inch: ASTM A312, GRTP304L 55 H-2.08288, Sheet
1of 1
VAP PIPE/ANC |17 FRW-859-M9 filtered raw water |Laumn12|nd1'ﬁsmﬁ312. GRTP30IL 55 |H-2.08088, Sheet
1of1
VAP PIPEIANC [1" FRW-BG0-M3  |fitered raw water qumw inch: ASTM A312, GRTP30AL 55 H-2-98988, Shaal
1ol
1" FRW-861-M9 |ﬂhrﬂ Filw waber |Lm1h|n 12 inch: ASTM A312, GRTPI0AIL 55 H-2-08088, Sheeat
1ol 1
1" FRW-BBZ-M3  [fibered raw water |Ln|. than 12 inch: ASTM A212, GRTPID4L 55 H.2-08988, Sheel
10l
1" FRW-BB3-M3  [filered raw water |Lm:|.ttun124nd'l ASTM A312, GRTP30AL 55 H-2-08988, Shaal |
1of1
1" FRW-BG5-M9  |Fillarnd raw water |uumnmm ASTM A312, GRTPI04L 55 H-2-98088, Sheet
1of 1
T FRV-BBE-M3 _ |flitered raw water |Cess than 12 inch: ASTM A312, GRTPI0AL 55 H-2-88988, Sheet |
1of1
PC, WV |PIPEIANG |1° overfiow M2 ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B CS H-2-98990
H-2-08908
VAP PIPE/ANC [1° RW-MS |MM§E SCH 10 55, Less than 12 inch. ASTM A312 GRTP304L 55 - H-2-88989
PIPE/ANC steam condensate SCH40, ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B BES9E, SH1 |
BASC 1" SC DRAIN-M2Z  |drain (S58) lcs H-2-98990, SH1
PIPE/ANC SCH40, ASTM AS3, Type E or 5, Grada A or B CS, or ASTM A106, Grada A or 8
SC 17 SC-511-M2 |steamn condensate CS . - H-2-885%3
PIPE/ANC [1" 55T fubing Less fhan 12 inch; ASTM A312, GRTP304L 55 H-2-58548
PIPE/ANC scHln ASTM AS3_ Type E or 5, Grade A or B CS5, or ASTM A108, Gmu.nnnl
VE 10" JET-DISCH-M2 |steam / air H-2-98990
PC PIPE/ANC |1%" PC-553-M42 |PC acw.unsmnﬁa Type E or 5, Grade A or B CS, of ASTM A108, Grade A or B|H-2-98990, SH1
W PIPEJANG |1% DR-337-MAZ
[FIPEIANG
AW AZURW-B00-M5  |Raw water (used?) s N =
PIPE/ANC |SGH4U,&E‘I‘M#53.TmeS.GﬂAmBC&,mMWND&.MAwBl
RW e 12" URW-1600-M5 _|used raw water CS = iy _ _IH-2-98904
PIPEIANC |51:H4ﬂ.ﬂSle.TmEus.mnuacs.wismmm.mﬂuuml
RW 12° URW-1601-M5 |used raw water cs H-2-58994
VAP PIPE/ANC [18° TOME  [Steam 10 PSIG, Greater than 12 inch. ASTM AZ40, GRTP04L H-2-58988, Shoot
2of 2
BIPEIANG |2 % VALC-1501- SCH 40, Less than 12 mch. ASTM A312. GRTPI0AL 55
Ve Maz stoam / air H-2-9BR8F
VAP PIPEIANC [2° SL-MS Shurry |SCH 10 55 Less than 12 inch: ASTM A312, GRTP304L 55 [H-2-a8588
BASC PIPEIANC ME |drain ASTM A312, TP304L H-2-98895, SH2
PC PIPE/ANC |7 Flex PC Specification required ] _ H-2.98500, SH1
£ PIPE/ANC |2"SC-M: sitam condensate ASTM A53, Type E of 5 _Grade A or B C5 or ASTM A106, Grade A or B CS H-2-98503
PIPE/ANC S5 ASTM A312, Type 304L H-2-98995, SH1 /
BASC 2 DR-420-M27__ |drain N L At H-2-98688, SH2
2 PC-556-Ma2 PC SCH 40, ASTM AS53, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or BH-2-98000, SH1
CS
2° PC-550-M42 PC SCH 40, ASTM A53, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B{H-2-88800, SH1
CS
7 PC-562-WM42  |PC SCH 40, ASTM A53, Type E or 5, Grade A or B G5, or ASTM A106, Grade A or B|H-2-98090, SH1
CS
= VENT-M24 vent SCH 40, ASTM AS H-2-08905_SH1_|
|7 A5 TT0a-Mz [ASTM A3 Type H-2-08808
SCH 40, ASTM A53, TmEus,mAmncs.orAsmmm.mAura
2" DR-348:M42  |condensate room drain |CS j H-2-98895, SH1 |
2" DR-351-M27__ [dvain 55 ASTM A312, Type 304L = _ H-2-88095, SH2 |
SCH 40, ASTM A53, Typa E or 5, Grada A or B CS, or ASTM A108, Grade A or B
2* DR-402-M8 drain lcs L., _|H-2-98095, SH2
2" EL-907-M-42 |SGH 40, ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B[H-2-88880, SH1
CS
I 2" PC — Sample PC sample drain (RC- |Line designator not specified/'5S H-2-98800, 5H2 /
rain 3 L 4 |H-2-98995
|PG PIPE/ANC [2° PC-554-M42 PC SCH 40, ASTM AS3, Type E or 5, Grade A of B CS, or ASTM A108, Grade A or B[H-2-88880, SH1
s I:_CE k P
|PC PIPEIANC 12° PC-550-M42 ]Pt: SCH 40, ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A106, Grade A or B|H-2-88090, SH1
CS
PIPEIANG |2° PC-SAMPLE process condensale | Line designaior, matenal not specified H-2-88805 SHY/
BASC DRAIN sample drain el . H-2-88000, SH2
PC PIPE/ANC |2° RW-512-M5 RW [ASTM EorS Grade Aor BCS or ASTM A106, Grade Aor B CS H-2-88080, SH1
Shurry PIPEIANG |2 SL-M8 |Slury SCH 10, Less than 12 inch: ASTM A312. GRTPA04L 55 H-2-88089
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242-A Facllity Piping and Component Materials

Component ID Description Material Specification PRID
VAP PIPE/ANG |2 U-B50-M9 [Fiush water(7) SCH 10 55, Less than 12 inch: ASTM A312, GRTP304L 55 H-2.898680
PC PIPE/ANC [2° V -1206-M42 want SCH 40, ASTM A53, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B|H-2-08900, SH1,
| lcs = R H.2.08983
BASC PIPEIANG |2° VENT-M24 venl SCH 40, ASTM AS3 5. Grade B G5, or ASTM A106, Grade B G5 H-2-98955_SH1
[FIFEIANC SCH 40, ASTM AS3, Type E or S, Grade A or B G5, or ASTM A108, Grade A or B
VE +FWAG1 502-M4a2__ |air | condensabe |CS Ll H-2-08900
|PC PIPE/ANC |2°-VE-1055-M8 ant IASTM A312, GRTP3I04L 55 H-2-08200, SH1/
[ H-2-BATEB, SH1
PIPE/ANC Specification required
|rw 24"CMP-URW- 16801 |usad raw waler |H-2.88994
VAP PIPE/ANC [28° Recirculation  |Evaporalor / W thick, 55 H-2-98988,
Line Recirculation Sheels 1 of 1 and
2ol2
[FC PIPE/ANG |3 OVFL-1801-M42 |Seal loop r@mm.wmrs.mauacs.nmsmmus.cimduom{:s H-2-88990, SH1 |/
~ Wi _ H-2.98995
VAP |PIPE/ANG |3° SL-M3 Shurry SCH 10 55, Less than 12 inch; ASTM A312, GRTFI04L 55
VAP |TPE.cmc T SN-251-M8 Recirc - Sampie bne  |SCH 10 55, Less than 12 inch: ASTM A312, GRTPA04L 55
2 s (SAMP-F-1) L L
VG PIPE/ANG |3 V-1202-M42___|air / condensate ASTM AS3_Type E of 5_Grade A or B C5,or ASTM A108, Grade A or
VG FIPEIANG | 34" PC-552-M42__|Condensaie ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A106, Grade A or
Igcw |PIPEIANC |3/a".PC-551-MA42__|Condensale A53, Type E or 5, Grade A or B G5, or ASTM A108, Grade A or B G5
PIPEIANC |3/ URW-00-M5__|RW AB3_Type E of 5_Grade A or B G5, of ASTM A108, Grade A or B CS
VAP PIPE/ANC (/8" FRW-M31 Filbened raw water 035 inch Wall Thicknass, ASTM A289, GR TP304
|PC.B&SC [FIPEIANC [3° DR-338-M42Z  |DR SCH 40, ASTM AG3, Type E or 5, Grade A of B G5, or ASTM A108, Grade A or B|H-2-98985, SH1 |

Cs
SCH 40, ASTM AS3, Type E or 5, Grade A or B G5, or ASTM A108, Grade A or B

cs
SCH 40, ASTM AB3, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B
cS
ASTM AB2, Type E or 5, Grade A or B G5, or ASTM A108, Grade Aor BCS H-2-38568
[ASTM AS3, Type E or 5, Grade A or B CS, of ASTM A106, Grade A or B CS H-2-08968
SCH 10 55, Lesa than 12 inch. ASTM A312, GRTP30AL 55 (heal traced, H-2-08988 / H-2-
insulated) 8088, Sheet 2 of
2
SCH 40, 55 ASTM A312, Type 304L H-2-68905, SRz
I » e = . IH-!-M
VG ASTM A53 Typa E or 5, Grade A or B CS, or ASTM A106, Grade A or B G5 H-2-BB9%0
| SCH 40, ASTM AS3, Type E or 5, Grada A or B CS, or A108, Grade A of B TH-2-
VCIRW 3 URW-1802-M5  JURW cs 98099
| SCH 40, ASTM AS3, Type E or 5, Grage A or B CS, of ASTM A106, Grada A of B
Ve 3 VAC-1502-M42 |air | condensala Ics E - ___|H-2-p8000
ASTM AS3, Type Eor 5, Grade Aor B CS, or ASTM ATDS, Grade Aor BCS  |H-2-08999, H-2-
vew | 3" VV.1001-M42 = 5 b e
PIPE/ANG SCH 40, ASTM AS3, Type E or 5, Grade A or B G5, of ASTM A106, Grade A of B
Ve 4" JET DISCH-M2 _[steam / air lcs H-2-88568
5C PIPEIANC [4” strainars |l!rdnun |Specihcation required = H-2-98993
PIPE/ANC | SCH 40, ASTM A53, Type E or 5, Grade A or B G5, of ASTM A109, Grade A of B
SC l4SC-500-M2 B8 condensate cs _|H-2-8983
PIPE/ANG [4" VW-AIR INTAKE- SCH 40, ASTM A53, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B
v Ma2 CS = = = H-2-98908
|PIPE.|'ANC 4" OVERFLOW- SCH 40, ASTM A53, Type E or 5, Grade A or B G5, or ASTM A106, Grade A of B
5C 1802-M2 [tank overflow cs H-2.98803
[FC |PIPE-I'ANG & PC-550-M42  |PC SCH 40, ASTM A53, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B|H-2.68690, SH1
cs
VAP/SC  [PIPE/ANC |47 SC-500-Ma sleam condensate MB. SCH 105 55, M2: SCH 40 C5 55/C5. Mote: Section of 4” pipe passing H-2-98848, Sheet
hrough evaporator / condanser room wall s MB, SCH 405 55, Less than 12 inch |2 of 2
_ ASTM A312, GRTP304L 58 I _
PIPE/ANG M%: SCH 1%& M2 SCH 40 G5 55/CS, Nole: Section of 4 pipe passing
sC I_ 4" 5C-501-M2 steam condensale | condenser ram wall is M8, SCH 40S SS. |H-2-08093
PIPE/ANG M35 SCH 105 55, M2 SCH 40 CS SS/CS, Nole: Section of 4" pipe passing
sC = 4" SC-502-M2 steam condensate through evaporator | condensar room wall is MB, SCH 405 S5, H-2-98993
FIPE/ANC MZ SCH 105 55. M2 SCH 40 G5 55/GS, Nole: Sechion of 4" pipe passing
5C 4" SC-M2 |steam condensale | condansar room wall is SCH 405 85
W PIPE/ANG [4° WVW-1000-M42  |Vessel Venl SCH 40, ASTM AS3, Type E or 5, Grade A or B CS, or
cs
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Description Material Specification P&ID
&ME" thick, 55 H-2-08088, Sheel
1of 2
SCH 40, ASTM A3, Type E or 5, Grade A o B G5, or ASTM A0S, Grade A or B
] _ o _ H-2-08580
SCH 10 55, Less than 12 Inch: ASTM A312. GRTP304L 55 H-2-08080
SCH 40, ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B
cs H-2-98359
ASTHH!,IEENS GMANBEQNASTHA'IH Grade A or BCS H-gm
ired H-2-98008
Specification requined
H-2-08008
Specification E'I_.IM H-2-08508
required X
requined H-3-08368
| Specification required H-2-68959
Specification requined H-2-88658
Specification required
H-2-98983
Specification required
| R wiaber (used?) lHuZaim
Specification requird
overllow [H-2-98953
SCH 40 C5, Lina desagnator nol indicated, assurned M42, ASTM AS3, Type E or |H-2-88950, SH1
S, Grade A or B CS, or ASTM A108, Grade A or 8 C5
_______jand 1.5).
PIPE/ANC |unidentified line Specification required
from air alomizing
nozzie o 6VAC-  |plant air & corrosion
W . 1501-M42 inhébitor? |H-2-68099
PIPE/ANC |Uinidentified line Specification required
from funned for fush
solution through
valve HV RC2-4
RW (FC) fush solution |H-2-98004
PIPE/ANC |Unidentifed line |Specification required
|H-2-08608
== = = H-2-98008
035 inch Wall Thickness, ASTM A288, Grade TP304 H-2-88000, SH1

035 inch Wall Thickness, ASTM AZ60, Grade TP304

H-2-88800, SH1

Attachment 18
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035 inch Wall Thickness, ASTM AZE6, Grade TPa04 H-2-98580, SH1 /
& = = H-2- 50083
035 inch Wall Thicknesa. ASTM A268, Grade TPI04 !w:-mw. SH1
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IQRPE Report IAR-001 Integrity Assessment Report RPP-RPT-33306, Rev. 0
242-A Facllity Piping and Component Materlals
Component ID Description Material Specification P&ID
VAP [EQue |c-Aa Vapar - Liguid 14 0D x 18" long x % thick, 304L 55 |R-2-GesE8, Sheet
1of1
v EQUIP DEENTRAINMENT Spudimﬂm required
___loucd UNIT Pl H-2-98098
VAP EQUIP E-A-1 Rebailer Primary shell is 40%" 0D x 14° %" long x %" hick 3041 55, secondary shell |s 50° [H-2-88988, Shaet
00D X 14' %° long x 518" thick 3041 53, Tube sheets ane 400" OD x 134" thick, [2of 2
3041 bundie consists of 364 13" 0D x 14 ga. seamless 55 lubes (Figure B.11b, E
A-1 i
' EQUIF Shell is 857 1D x 1" 7" lang x 1% thick CS. Tube shoots are S05/8° 0D x 2 T/18°
thick CS. Tube bundle consists of 2,950 %" 0D x 12" long x 0.'8" thick seamiess
E-C-1 |Primary Condenser CS tubes B3 E-C-1 Condensgar). |H-2-68940
= EQUIP Shell is 16° 1D x 67" lang x 516" thick C5 (1/1611 comosion allowance), Tuba
sheets are 16" OD x 1 thick C5. Tube bundia consists of 144%" 0D x 66" long x
16 ga. seamiass CS wbes. (NOTE: DIMENSIONAL DISCREPANCIES
BETWEEN ASME DATA REPORT AND MANUFACTURER SPECIFICATION TO
BE MEASURED DURING WALKDOWM. )
N |EC-2 inber-Condenser e ) = |H-2-989580
WG [EQuiP Shell is 8 5787 D x 83 7/2" long x 0,32211 thick CS (1/16° comosion allowance).
Tubwe sheets are 8 5811 0D x 1" thick C5. Tube bundie consists of 45 34" 0D x
72 long x 18 ga. seamless CS tubes, (NOTE: IMENSIONAL DISCREPANCIES
LIEEHNEEHM DATA REPORT AND MANUFACTURER SPECIFICATION TO
|After-Condenser / Final-{BE MEASURED DURING WALKDOWN.)
E-Ca Condanssr H-2-98999
PC EQUIP F. Condensate Filter ASTM AS3. Type E or S, Grade A or B C5, or ASTM A106, Grade A or B CS H-2-28990, 5H1
Vi EQUIF___|F-C- Condesais filler Hon requé H-2-88659
PC [EQUIF F-C-: Duplex Fitier Information Not Avallable to IQRPE H-2-§8090, SH1
WV [EQuIP F-L-51 HEPA FILTER | Specification required H-2-360998
W EQUIP F-C-5-2 HEPA FILTER ton H-2-98998
v EQUIP PRE- Specification requed
| F-C-6 FILTER/DEMISTER o H-2-58054
VG EQUIP__ 1I-EC2-1 EDUCTOR __ | Bon required H-2-08999
VAR EQUIF  [P-B-1 Recirciuation Pump A298 Gr CF-B and Gr GF-8, 14,000 gpm capacity. 2-9B088, Sheat
2ol2
|31urq' |EQUIP P-B-2 Bottorms Pump Variable spead, max. capacity 125 gpm, mechanical seats: 316 S5, shaft 316 55, |H-2-980980
and : CD4MCU
[PC [EQUiP [P-Cio0 CONDENSATE PUMP |Standard end seclion, simgle siage, centifugal pump. CS shafl and impeller with |H-2-88980, SH1
S5 shaft sleeve. 10 hp'3, 500 RPM molor, capacity Is 50 gpm at 110° head
P-RC-1 SC SAMPLE PUMP : ired H-2-08553
Recirculation Pump |Recirculation Pump Specificalion requined H-2-98088, Sheet
(watar seal lwatar seal 1of 1
VAP Speclfication required H-2-98988, Shoet |
SAMP-F-1 Samples 2ol 2
Siul EQUIP SAMP-F-2 Sampler e H-2-08980
PC EQUIP__|SEAL POT 18" 0D x 24" deep SCH 40 CS = H-2-98580, SH1
PG EQUIP  |TK-C-100 CONDENSATE 14'0D X 16° 87/8" tall x 518" thick, 17,800 gal 347 and 304L 55 H-2-88860, SH1
SC 72" LONG X 42° WIDE X 36" DEEP X %" thick, CS, with 3041 55 wier plate.
H-2-98603
3 gallons, specificabon required
R = H-2.98809
Less than 12 inch. ASTM A312, GRTP304L 55 H-2.98090, SH1
|Lessthan 12 inch: ASTM A312, GRTP304L 55 [FH-2-96088, Sheet
1of1
035 inch Wall Thickness. ASTM AZ60, GR TP304 2-08008
035 Inch Wall ASTM A286, GR TPa04 P ETI]
035 inch Wall Thickness. ASTM A268, Grada TP304 H-2-88580, SH1
035 inch Wall Thickness, ASTM A269, Grade TP304 H-2-88980, SH1
3" ILS-4-M31 Pressurme lap .035 inch Wall Thickness, AGTM A269, Grade TP304 H-2-88860, SH1
¥ LILS-6-M31 Pressurs tap 035 inch Wall AZ60, Grage TP304 H-2-88580. SH1
16" NH3-M31 1035 Inch Wall Thickness, %: AZB3, GR TP304 H-2-08998
% SC M = H-Z-B83058
W -CAL-M2 FRW, steam, and alr  |Less than 12 inch: ASTM A312, GRTP204L 55 H-2-08088, Sheet
1of1
¥ FW Drain-M5__|raw water drain E A H-2-58803
slsam condansaln 035 inch Wall Thickness, ASTM A2808, GR TP304 I
%' SAMPLE-M31_|sample N e H-2-58093
W SC-SAMPLE- |steam condensais {035 inch Wall Thickness, ASTM AZ68. GR 1P304 |
5C [M31 sample H-2-98863
|HPEM.HC Iﬁ'{mwmm Assuma 55 |
| specified) drain H-2-98904
Aftachment 18
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IORPE Report |AR-001

Integrity Assessment Report

242-A Facility Piping and Component Materials

RPP-RPT-33306, Rav. 0

Component ID Description Material Specification P&ID
Ve OR 378 M42  |PC drain SGH 40, ASTM AB3, Type E or 5, Grada A or B G5, or ASTM A106, Grade A or B|H-2-98980, SH1
CS
W DR-337-M4Z  |drain [ASTM A53, Type E or 5, Grage A or B C5, of ASTM A108, Grade A or B CS H-2-98550
H-2-08408
W DR-348-Maz  |PC scﬂuu.amm.Tmes.GmAnracanrn.smmm.mawni%m'.sm_
CS
SCH B0, ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B
%" DR-353.M42 __|drain lcs i _ H-2-98008
%" DR-363-M42  [drain ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A106, Grada A or B CS H-2-28500 |
H-2.98988
|mucmdum SCH B0, ASTM AB3, Type E or 5, Grade A of B G5, of ASTM A 100, Grade A o B|H-2-98095, SH1 [
" DR-378-M42  |drain cs - H-2-88880, SH1
SCH 40, ASTM AG3, Typa E of 5, Grade A of B C3, of ASTM A106, Grade A or B|H-2-98995, SH1 /
' DRAIN - M5 SC drain (S586) CS H-2-98800, SH1
| IPIFEMHG ¥ Drain (code not |Assume 55
RW |specified) drain 2 |H-2-08004
FIPEIANG shaam [ASTM AS3, Type E or 5, Grada A of B G5, or ASTM A106, Grade A or B C5
5C Y drain-M5 condansaleldrain s = == H-2-88083
VW PIPE/ANC [’ 1 | (035 inch Wall Th ASTM A280, GR TPa4 = i _|H-2-a8098
|PC. BASC |PIPEIANC | DR-M42 PC sample, F-C-3 SCH B0, ASTM A53, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B [H-2-280880, SH1 /
Drain Bng, process C3 H-2-088565
condensate drain —
|PIF'EI-'4-HI.'.‘ fuzh line, steam {035 inch Wall Thickness, ASTM A266, GR TP304
SC %" FLUSH = M31__ |condensate sample . — _|H-2-G8993
[PtPE.EMC SG!-HO.ASTHME.WEGS.MAHB%.WM&IM.M&HB'
|Rw %" FLUSH-M5 fush CS H-2.88094
VAP |P1PE.rmc W HCAT-1-M8 FAW & air Less than 12 inch: ASTM A312, GRTPA04L 55 H-2-98588, Sheal
1ol 1
VAP |PlPE|'.l.NC % LCAT-2-M3 |anuﬂ Less than 12 inch: ASTM A312, GRTP304L 55 H-2-08988,Sheet
1ol 1
VAP FIPEIANC | % CA1-3-M3 |an.;u |Cess than 12 inch: ASTM A312, GRTPI0AL 55 H-2-08088, Sheat
1ol1
VAP PIPE/ANC [%" 1-CAI-8-M2 |FRW, steam, and aar  [Less than 12 inch: ASTM A312, GRTP304L 55 H-2-58088, Sheet
1of1
a5 inch Wail ASTM A26t, GR TPat4 998

'SCH 80, ASTM A3, Type E or 5, Grade A or B G5, or ASTM A106, Grade A or B
CS

H-2-98095, SH1 /

[ASTM A8, Type E of 5. Grade A of B G5, or ASTM A108, Grade A of B CS

H-2-58990, SH1
]

AS53 E or 5 Grade A or B CS, or ASTM A108, Grade A or B ]
SCH 40 55, Less than 12 inch: ASTM A312, GRTP3I04L 55 H-2-98088, Sheat
2082
M5 SCH40CS
|rw coda) {samphe) |H-z‘-aam
FIPEIAN sieam condensate 035 inch Wall Thickness, ASTM AZ88, GR TP304 [
sC %" SC-DRAIN-M31 |dain - - = H-2-98963
PIPE/ANC |'%" SC-GRAB sbeam condensate 035 inch Wall Thickness, ASTM A269, GR TP304 |
|sc |SAMPLE - M31 sample H-2-88993
PIPE/ANC sleam condensale 035 inch Wall Thickness, ASTM A280, GR TP304 |
5C %' SC-PURGE-M31 |samplaipurge . H-2-885993
PIPE/ANC 035 inch Wall Thickness, ASTM A269, GR TP304 |
¥ SC-SAMPLE sleam condensabe
5C AND RETURN M31 B - . H-2.58893
PIFEIANC |%" SC-SAMPLE condensate 035 inch Wall Thickness, ASTM A269, GR TP304 |
SC 2 BYPASS-M31 sample H-2-58993
PIPEMANC (%" 5C- sieam condensate Line designator, matarial not specified |
sC SAMPLE/PURGE s H-2.08093
PIPE/ANG |% SEAL CAVITY Line designator, maierial not specified
|DRAIN (no code  |pump P-B-2 seal cavity H-2.98985 SH1/
B&SC specified) |drain H-2-98098, SH2
|PIPEIANC Line designator, material not specified
%" SEAL WTR OUT H-2-98895, SH1 /
|Basc (ne cod specified) |pump P-B-2 seal watsr L H-2-0508%
|PIFEIANC 036 inch Wall Thickness, ASTM A268. GR TP304
¥ URW - SAMPLE lused raw waler
|Rw |RETURN-M31 [sample) H-2-88884
| |P1F'E.r.i.Hc 1035 inch Wall Thickness, ASTM A268, GR TP304
AW %" URW-Drain-M31 Jused raw waler (dain) - ‘H—!-ﬂﬂm
|PIPEIANC |%" URW- J035 inch Wall Thickness, ASTM A28, GR TP3D4
|D\I'ERFLG‘Wmd usad raw waler
|RwW VENT-M31 (overfiow & wanf) H-2-38504

Attachment 18
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242-A Facllity Piping and Component Materials

RPP-RPT-33306, Rav. 0

Material Specification PRID
035 inch Wall Thickness, ASTM A58, GR TPI04
AW - = _ |H-2-98904
035 nch Wall Thickness, ASTM A260, GR TPI04 |
RW Ak = = H-2-GaG04
035 inch Wall Thickness. ASTM A260, GR TP304 I
RW = _ H-2-08504
PIPE/ANC | %" valve venl & 035 inch Wall Thickness, ASTM A268, GR TPI04 |
R drain - M31 usad raw waber (dran) H-2-08004
PC PIPEIANG | VENT-OM42  |PC SCH B0, ASTM AS2, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B|H-2-08980, SH1
CS
|PIPEIANC SCH 10 55, Less than 12 inch. ASTM A312, GRTP304LES
W 14" DECON-818-M3 P N H-2-58098
PC PIPEIANC |% PC-551-M4z  |PC SCH 40, ASTM A53, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B(H-2-88980, SH1
|CS
VAP PIPEIANG |% SL-131-M3  |Slmry - Sampieine  |SCH 40 55, Less than 12 inch: ASTM A312, GRTP30AL 55 H-2.68685
SAMP-F-2)
r ASTM AS3, Type E or S, Grade A or B CS5, or ASTM A106, Grade Aor B CS
Li" decon = _ - - H2.68980 |
PC PC SCH 40, ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A106, Grade A or B[H-2-88880, SH1
|CS
[FC RW [ASTM AS3, Typs E or 5 Grade A or B CS,_or ASTM A108, Grada A or B CS H-2-880%0, SH1
| SCH 40 ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A108, Grade A of B
I b RW-E14-M5  |raw water cs a8 l = H-2-08008
PIPE/ANG 035 inch Wall Thickness, ASTM A289, GR TPa04
SC ' 1 |steam condensale H-2-980993
AP PIPE/ANC |%" SN-250-M2 Recirc - Sample line  |SCH 10 55, Lass than 12 inch: ASTM A2, GRTPID4L 55 H-2-88988, Sheat
(SAMP-F-1) . - 202
|P|PE.WIG ¥ VENT DRAIN- SCH 40, ASTM AS3, Type E or 5, Grade A or B C5, or ASTM A106, Grade A or B
W |42 CS H-2-08998
PIPE/ANC |1 %" DR (no code |'Lnu designalor, matenal not specified H-2-88995, SH1 /
BASC ) |drain H-2-BRSEG
PIPEANG [1 %% WIR |Line designator, matenal not specified
OUT (no code H-2-98995, SH1/
|BASC P-B-1 seal water H-2-98098, SH2
FIFE/ANG |1 % URW- [Line designator not specilied, SST
SAMPLE DRAIN — |Usad raw water sampla H-2-98005, SH1 [
B&SC 55T rain " L H-2-06004
VAP PIFE/ANC |1" DR-MS Drain SCH 10 55, Less than 12 inch: ASTM A312, GRTP304L 55 I_H- 2-9B089
(VAP PIPE/ANC |17 RW-ME Raw Waler System  |SCH 10 S5, Less than 12 inch: ASTM A312, GRTP304L 55 H-2-08080
PIPE/ANC |1 "Emn-ﬂz |steam condensate ASTM AS3 Eor S, Grade Aor B CS or ASTMAIDB Grade Aor BCS  |H-2-98993
PC !PIFE.'AHG 17V-1203-Ma2 15‘:!-!140 ASTM AS53, WEU&MAIEW or ASTM A108, Grade A or B{H-2-28890, SH1
VT PIPEJANG [1/2 PA-MT Plant air STM AS3,_Type E or S, Grade A of B CS, of ASTM A108, Grade Aor BCS ___|H-2.98608
5C PIPE/ANGC |1/ Flush-M31 flush ling 035 inch Wall Thicknass, ASTM AZ58, GR 1P204 H-2-88863
PIPE/ANC Line designator, materkal not specified
12" Line
{unidentified) from
TK-C-100 through
Valve 4-28 o 1/2°
WC |air izing nozzle |Cofrosion inhibitor - . . o |H-2-96809
[ASTM AB3, Type E or S, Grade A or B G5, or ASTM A106, Grade Aor BCS ___|H-2-98890, 5H1
SCH 40080, ASTM AS3, Typa E or 5. Grade A or B C5, or ASTM A106, Grada A
or B CS s 2 H-2-98993
1035 inch Wall Thickness, ASTM AZ69, GR TP304 H-2-08084
035 inch Wall ASTM AZ69, GR TPa04 H-2-0E954
0.035 inch Wall Thicknesa, ASTM A269. Grade TP304 [H-2-88880, SH1
B SH2
035 inch Wall Thickness, ASTM A268, GR TPI04 H-2- 98659
035 inch Wall Thickness, ASTM A269, GR TPa04
H-2-98554
035 inch Wall Thickness, ASTM A268, GR TP304 H-2.08584
|0.035 inch Wall Thickness, ASTM A268, Grade TP304 H-2-88980, SH1
& SH2
PC. BASC |PIPEIANG |1° DR-M4Z |prmmnm-u [ASTM AS3, Type E or 5, Grade A of B C3, of ASTM A106, Grade A of B G5 H-2-88580 1
H-2-98588
R FIPE/ANG |1" DR-5ST dran |Line designator not specified, 5ST H-2-885%4
VAP PIPE/ANG [1" FRW-B54-M9 Filterad raw water |I.mum 12 Inch: ASTM A312, GRTP304L 55 H-2-38088, Sheet
= £ = 10of1
VAP |PIPE|'!.MG 1" FRW-658-M9 Filtered raw walar ILmMIZM:ASTHMW,GRTP:MLSS H-2-GB088, Sheel
10f1

Aftachment 18
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IGRPE Repor IAR-001 Intagrity Assessment Repor RPP-RPT-33306, Rav. 0
242-A Facility Piping and Component Materials
Component ID Description Material Specification P&ID
VAP PIPE/ANG [1° FRW-B57-M9  |Fillered raw water ||.aum|n 12 Inch; ASTM A312, GRTP304L 55 H-2-08988, Sheat
1001
VAP PIPEIANG |1° FRVW-G55-M9 | Fillered raw waler Less than 12 inch. ASTM A312, GRTP304L 55 H-2-68988, Sheel
|1un
VAP PIPEIANG |1° FRVW-658-M0  |fitered raw water Less than 12 inch: ASTM A312, GRTPI0AL 55 H-2-88588, Sheet
10f1
VAP |P1PE."A.N-C 1" FRW-BB0-ME  |fitered raw water |Less than 12 inch: ASTM A312, GRTPI0ML 55 H-2-88988, Sheet
10f1
VAP Less than 12 inch: ASTM A312, GRTP304L 58 H-2-0B988, Sheat
101
VAP |Less than 12 inch- ASTM A312, GRTP304L 55 H-2.08988, Sheet
101
VAP Less than 12 inch: ASTM A312, GRTPA0AL 55 H-2-08988, Shoat |
10f1
VAP 1" FRW-BB5.M2 |F1r|:m| raw waler Less than 12 inch. ASTM A312, GRTPI0AL 55 H-2-08988, Sheet
10f 4
1" FHW.BGBM3  |fitered raw water Less than 12 inch: ASTM A312, GRTPI0AL 55 H-2-68988, Sheal
1of1
1" overflow M-42 IASTM AB3, Type Eor 5, Grade A of B G5, or ASTM A108, Grade A or B G5 H-2-98990
H-2-08898
1" RW-MB Raw Walar SCH 10 55, Less than 12 inch: ASTM A312, GRTP3D4L 55 H-2-68989
steam condensate SCHAC, ASTM AS3, Type E or 5, Grade A of B G35, or ASTM A108, Grade A or B |H-2-08995, SH1 / |
1" SC DRAIN-M2  |drain (558 cs H-2-88890, SH1
SCH40, ASTM AS3, Typa Eor 5, Grade Ao« B CS, or ASTM A108, Grade A or B
1° 5C-511-M2 |steam condensate C5 . - H-2-G8983
1" 557 tubing Less than 12 inch. ASTM A312. GRTP304L 55 H-2-G6098

m..ﬁSTMAEH.TmEWS.Gm:hAmBE}E.NHST\lMDE.mth|
cs H-2-08090

107 JET-DISCH-M2 Im} air
PC

14" PC-553-M42

SCH 40, ASTM A53, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B|H-2-98980, SH1

CS
|ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A106, Grade Ao B

14" DR-337-M42
ASTM A3, Type E or 5, Grade A or B G5, or ASTM A108, Grade A or
1ZURW-800-M5  |Raw water (used?) b = EE %
SCH 40, ASTM AS53, Typa E or 5, Grada A or B CS, or ASTM A1068, Grade A or B
12 URW-1600-M5 raw water cs 3 -’ H-2-98994
SCH 40, ASTM A53, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B
12 URW-1601-M5 |used raw watsr les L o H-2-08504
18" STM-470-M3  |Steam 10 PSIG. Grealer than 12 inch: ASTM AZ40, GRTP304L H-2-089E8, Sheel
s 2of2
2 ¥ VAC-1501- SCH 40, Less than 12 inch: ASTM A312, GRTP304L 55
stoam / air by
Siurry SCH 10 55, Less than 12 inch: ASTM A312, GRTP304L 55
drain ASTM A312_ TPa04L
PC
stmam condensata ASTM Eor5 Grade A or B CS, or ASTM A106, Grade A of B CS
55 ASTM A312, Type 3041
drain _ s
|PC SCH 40, ASTM A53, Type E or 5, Grade A or B CS5, or ASTM A108, Grade A or B|H-2-88990, SH1
jcS _k L
|P4: |SCH 40, ASTM AS3, Type E or 5, Grade A or B G5, or ASTM A106, Grade A or B|H-2-08990, SH1
cs5
IFE SCH 40, ASTM AB3, Type E or 5, Grade A or B G5, or ASTM A105, Grade A of B|H-2-08990, SH1
CS
vent SCH 4D, ASTM AS3 S, Grage B CS. of ASTM A106, Grade B G5

ASTM A53 Type E or 5, Grade A of B CS, or ASTM A106, Grade A or B CS

W
SCH 40, ASTM A53, Type E or 5, Grade A or B C5, or ASTM A108, Grade A or B
B&SC 2" DR-348-M42 condensala room drain |CS H-2.88895 SH1
|PIPEIANC [2° DR-351-M27 __ |dran Ls ASTM A312. Type 304L _|H-2-98885, SH2
|P1PE.|'AH1: |$¢Han.mmm.TmEaaMAancs.orm.lmm.Gmnan
B&SC | |z DR-402-M8 drain cs _ - H-2-68905, SH2
PC PIPEIANC [2° EL-901-M-42 ggHw,.l.&'IHm. Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B|H-2-880080, SH1
PG Iﬁn-summ PC sample drain (RG-  |Line designator nol specilied/S5 |H-2-88880, SH2 /
drain :‘Jb i N ,* _|H-2-98005
PC | Slg.Hm.ﬂSTMM&.TrpeEorS.GﬂdlﬁuBG&wnﬁmmmw.ﬂﬁﬂH-E-imu.ﬁl-lt
L IC ___ "
PC si.;'um.aﬁmm.npeﬁors.Bmaﬂacs,wmmmm,mum SH1
C
Line designator, material not specified H-2-958985, SH1/
B&SC il . H-2-88890. SH2
IPC AS3, Eor 5, Grade A or B C5, of ASTM A108, Grade A or B CS H-2-88890, SH1
Slurry SCH 10, Lesa than 12 inch: ASTM A312, GRTP304L 55 L ‘_IT-mmn
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Compaonent 1D Description Material Specification P&ID
VAP PIPE/ANG [2° U-50-049 [Flush water(7) SCH 10 55_ Leas [han 12 inch: ASTM A312, GRTP304L 55 H-2-0B989
PC PIPEIANC (2 V -1200-W42  |ven SCH 40, ASTM AS3, Type E of 5, Grade A of B G5, of ASTM A 106, Grade A or B|H-2-88990, SH1,
e lcs = i = E H-2-898993
BESC PIPE/ANC |2° VENT-M24 venl |SCH 40, ASTM AS53, Type 5. Grade B CS_or ASTM A106, Grade B CS H-2-58995, SH1
PIPEIANG SCH 40, ASTM AS3, Type E or 5, Grade A of B CS, or atu.ﬁmnu‘n‘l
Ve ZVAC-1502-M42  |air | condensatn Cs = H-2-58000
FC FIFEIANG |2 VE-1058-M8  |vem ASTM A31Z, GRTP304L 55 H-2-08990, 5H1 /
H-2-88788, SH1
PIPEIANG Speciication required |
RW 24"CMP-LIRW.- 1801 |usad raw waler H-2-0E9%4
VAP FIPEIANG |28 Recirculation  |Evaporator | Y hick, 55 |H-2-588es,
Lire |Radru.mm Sheets 1of 1 and
N . 202
PC PIPE/ANG |3° OWFL-1801-M42 |Seal loop ASTM A5, Type E or 5, Grade A or B G5, of ASTM A106, Grade A of B G5 H-2-88980, SH1 |
H-2-98995
VAP PIPEIANG |7 SLMWw Shurry SCH 10 55, Less (han 12 inch: ASTM A312, GRTP304L 55 H-2-08080 | H-2
58083, Sheet 2 of
2
VAP PIPEIANG |3 SN-251-M8 Recirc - Sampie ine |SGH 10 55, Less than 12 inch. ASTM A312, GRTPI04L 55 2
’ 2
Ve ASTM A53_Type E or 5. Grade A or B C5_or ASTM A106, Grade A or B CS
Ve [ASTM AB3, Type E or S, Grade A or B G5, or ASTM A106, Grade A or B CS
VG [ASTM AS3 Eor 5, Grade A or B CS, or ASTM A108, Grade A or B CS 298099
[RW (ASTM AS3, npn::“ E or 5 Grade A o B CS, or ASTM A106, Grade A or B CS H-2-98999
VAP 035 inch Wall Thickness, ASTM A289, GR TP304 H-2-98688, Shoat
PC.
PC, BASC [PIPE/ANG [3° DR-355-M42 Dirain SCH 40, ASTM AS3, Typs E or S, Grade A or B CS5, or ASTM A108, Grade A or B|H-2-08995, SH1 /
cs H-2-98090, SH1
[ FIPEIANG |3 PC-557-442  |PC lscuw.as_mmwpww&urmaﬂﬁcs.ums_mmou.ﬁrmaura H-2-88990, SH1
(]
PIPEIANG |3° PC-558-NAZ PG SCH 40, ASTM AS3, Type E or 5, Grade A or B G5, or ASTM A106, Grade A, or u‘IH-z-ﬁ'm. SHI
lcs
RW PIPE/ANC |3 RWBT0-M5 ___|RW 5TM A53, Type E or 5, Grade A or B G5, or ASTM A106, Grade AorBCS ___|H-2-00988
Ve |PIPEIANG |2 RW-611-M5 RW [ASTM A53, Type E or 5, Grade A or B G5, or ASTM A108, Grade A o B CS H-2-98959
VAP FIPEIANC |3° SL-130-M0 Siurry - Sampie ine  |SGH 10 55, Less than 12 inch: ASTM A312, GRTPI04L 55 (heal baced, H-2-08080 1 H-2-
(SAMP-F-2} insulated) 58988, Sheat 2 of
2
FIPEIANC SCH 40, 55 ASTM A31Z, Type 304L H-2-08505, SH2 |
Eca.sc | 3" SLM2Z7 alurry L. H.2-98980
|PIPEIANC [3° STM-418-M2 siaam [ASTM A53, Type E or 5, Grade A or B CS, mMAi%mAu‘ﬂlﬁ H-2-G8550
FIPEMANG SCH 40, / AsmAEa Type E or 5, Grada A or B CS, or 106, A of B|H-2-98%%4 | H-2-
VCRW | 3 URW-1602-M5 _|URW (#53 iy T = 98000
PIPE/ANG SCH 40, ASTM AS3, Type E or 5, Grade A or B CS, or ASTM A108, Grade A or B
VG 3° VAC-1502-M42 |air ! condensate S = 2 2 H-2-08000
FIPEIANG ASTM A53, Type E or 5. Grade A or B C5. or ASTM A106, Grade A or B C5 H-2-a8659, H-2-
A 3° VW-1001-M42 i - EEEET
PIPEANG SCH 40, ASTM AS53, Type E or 5, Grage A or B CS, or ASTM A106, Grade A or B
Ve 4 JET DISCH-M2 |steam / air s H.2-08609
[5C IHFE.M.H{: 4" strainers [strainers Specibcalion required_ H-2-98953
PIPEIANC SCH 40, ASTM AS3, Type E or 5, Grade A or B CS, of ASTM A 100, Grade A or B
sC 4"SC-500-M2 steam condensate  |CS H-2-98943
PIFEIANG |4 VV-AIR INTARE- —lﬁm 40, ASTM A53, Type E or 5, Grace A or B S, of ASTM A100, Grade A or B
v M42 cs H - = H-2-98958
FIPE/ANG |4 OVERFLOW- |5L‘-H4-D.-l$mm,WEHS.MAWBES.UHTMMN,GMAuB
sC = 1802-M2 tank overfiow cs H-2-98993
PC PIPE/ANC [4° PC-550-M42 Iﬁ SCH 40, ASTM A53, Typo E or 5, Grade A of B G5, of ASTM A106, Grade A of B|H-2-88990, SH1
cs
VAPISC  |PIPEIANG [4° SC-500-M8 [steam condensate ME: 5CH 105 55; M2 SCH 40 C5 55/C5. Note: Seclion of 4" pipa passing H-2-08088, Sheel
through evaporator /| condenser room wall is M8, SCH 405 55, Less than 12 inch{2 of 2
_ .u12 GRTPI04L 55
|Pu=1=.wm |Me: SCH 105 5S; M2 SCH 40 CS SS/CS. Note: Section of 4” pipe passing
sC = 4" SC-501-M2 steam condensate 1 condenser room wall is M8, SCH 405 5. |H-2-96003
PIPE/ANG Ma : MZ: SCH 40 C5 SS/CS. Mote: Section of 4° pipe passing |
|SE _ 4" SC-502-M2 sieam condensate w:mmmwhm. SCH 405 55, H-2.98883
PIPEIANG . SCH 105 55, M2 5CH 40 G5 55/C5. Note: Secion of 4° pipe passing I
SC 4" 5C-M2 sigam condensate / condansar room wall (s M8, SCH 405 55, H-2-88603
VW PIPE/ANC [4° VV/-1000-Md2  [Vessel Venl SCH 40, ASTM AS3, Typa E or 5, Grade A or B G5, or ASTM A108, Grade A or B|H-2-88980, SH1 [
cs H-2-98508
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Component ID Description Material Specification P&ID
VAPNG  |PIPE/ANG [47 VaporLine  |Wapor 516" thick, 55 |H-2-58958, Shoet
1of2
SCH 40, ASTM A3, Type E or 5, Grade A or B G5, or ASTM A106, Grads A of B
c5 _ ol H-2.98995
SCH 10 55, Less than 12 inch: ASTM A312. GRTP304L 55 H-2-88588
SCH 40, ASTM A53, Type E or 5, Grada A or B CS, of ASTM A108, Grade A or B
e 6" VAC-1501-M42 o H-2-98898
W 5 VV-1002-M42 ASTM A53, Type E of 5, Grada A or B CS. or ASTM A108, Grade A or BCS H-2-88598
W PIPE/ANC N H3-1 e H-2-08998
PIPE/ANC |Ducting between Specification required
flex point and Fan
EX-C1 (no
e ignation) . H-2-08908
VY PIPEMANC [H-C-1 |w HEATER Specification required H-2-08068
PIPE/ANG [HV VE rejuired H-2-38558
PIPEIANG [HV-FC5-1 recuired H-2-98958
VC PIPE/ANC |PSV EC1-2 Pressure salely valve  |Specificalion mdquined H-2-08003
RW PIPE/ANG |PSV ECZEC31__ |Pressure salaty valve Spacification reguirad H-2-88988
PIPEIANC Trap Specification required
Watwork (242-A-80,
5C 61, 82) |1+-2.58003
PIPE/ANC |Unidenified kine to Specification required
vahve 5-48 from
main line (17 URW-
RW |800-M5) |Raw water (usad?) |H-2-5B998
PIPEIANG |Umidentified 172 Speciication required
line from valve 2-54
o seal loop, 4°
OVERFLOW-1802-
SC M2 ovarflow H-2-88953
PC PIPE/ANG [Unidentified ling SCH 40 CS, Lina designator nol indicated, assumed M42, ASTM AS3, Type Eor [H-2-88980, SH1
from 3* DR-359- S, Grade A or B CS, or ASTM A108, Grade A or B CS
42 through valve 1
3 1o 1/ PC-563-
M42 (batween 1-2
» and 1-5).
|PIPEIANC [unidentfiad lne Specification required
from ailr atomizing
nozzie o 6VAC-  |plant air & comoslon
VC 1501-M42 inhibétoe? b/ H-2-888599
[PIPEIANC [Unidentified line Specification required
from funnel fior flush
solution through
valve HV RC2-4
|RwW FC) Nush solution H-2-08904
|PIPE/ANG |Unidentfied kne requingd
fram WV stack
Vi monitor H-2-g8008
PIPE/ANC |Unidentified lines Specification required
v fe= toffrom AM NH3-1 ot H-2-96698
PC PIPEIANC |Unidentified p-tap  |Presswre tap 035 inch Wall Thickness, ASTM A289, Grade TP304 H-2-98880, SH1
= line to Pl PC-1 = = =
PC PIPE/ANC [Unidentified p-lap  [Pressue lap 035 inch Wall Thickness, ASTM A268, Grada TP304 H-2-98990, SH1
line to Pl PC-3
IP_c ||=||=E.rm Unidesignated ine |Pressure tap 035 inch Wall Thickness, AS TM AZB0, Grade TP304 H-2-98980, SH1 [ |
from PCV-CA1-10 H-2-99083
PC |PIPEMANC [Unknown % line Pressure tap 035 inch Wall Thickness, ASTM A269, Grade TP304 H-2-08000, SH1
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