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INDEPENDENT QUALIFIED REGISTERED 

PROFESSIONAL ENGINEER (IQRPE) 

CERTIFICATION OF 

DOUBLE-SHELL TANK SYSTEM 

INTEGRITY ASSESSMENT 

As stated in 40 CFR 270.l l(d): 

"I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision according to a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. " 

And as stated in WAC 173-303-810(13)(a): 

"I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. " 

Signed and Certified: 

Paul M. Giever, S.E. Date 

Independent Qualified Registered Professional Engineer (IQRPE) 
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EXECUTIVE SUMMARY 

Integrity assessments are required to determine that the existing Hanford Double-Shell 
Tank (DST) System is sound and fit for use. The DST System is considered a treatment, 
storage, and/or disposal unit under the Resource Conservation and Recovery Act of 1976. 
Integrity assessments are required in accordance with 40 CFR 265 Subpart J 
(40 CFR 265.191), "Assessment of existing tank system 's integrity," and 
WAC 173-303-640(2), "Tank Systems: Assessment of existing tank system 's integrity." 
Certification of this integrity assessment by an Independent Qualified Registered 
Professional Engineer (IQRPE) is required by 40 CFR 270.1 l(d), "Signatories to permit 
applications and reports," and WAC 173-303-810(13)( a), "General permit conditions: 
Certification." 

The purpose of this integrity assessment report is to determine if the DST System is fit 
for use such that the tanks and ancillary systems are not leaking, are adequately designed, 
and are structurally adequate and compatible with the waste to ensure that the tank or 
ancillary system will not collapse, rupture, or fail and to certify the DST System as fit for 
use. This report documents the activities, reviews, analyses, evaluations, and 
examinations performed to support the IQRPE assessment of the DST System. In the 
process of performing this assessment, findings are discussed, observations of current 
DST parameters are enumerated, and recommendations for improvements are developed. 

The scope of the DST System includes 27 DSTs and ancillary systems including 
77 pipelines, 38 pits, and other ancillary systems. Because it was previously determined 
to be leaking, tank A Y-102 is not fit for use and is not assessed in this report. However, 
tank A Y-102 is used for comparison to other tanks as part of the assessment of the other 
tanks. 

This integrity report of the DST System is the second such report. The first DST System 
Integrity Assessment Report (DST AR) was published in seven volumes issued between 
2006 and 2008. These volumes are referred to collectively herein as the 2006 DST AR. 
The 2006 DST AR specified that another DST AR should be completed in 10 years. Thus, 
this 2016 DSTAR is fulfilling that recommendation. 

The conclusion of this report is that the 27 DSTs are fit for use. Additionally, the 
77 pipelines and 38 pits and other ancillary systems are also fit for use. There are no 
findings that the DST System was not operated or maintained per code or legal or 
industry standards. There are several recommendations to improve the DST System. 
Most notably, a third DST AR should be completed in 2026 (10 years from this report) . 
At that time, some of the tanks will be approaching their design lives. Other 
recommendations are that ultrasonic testing and visual observations be continued in the 
annulus of the tanks at a 10-year maximum cycle. 

Because tank A Y -102 has leaked through the bottom, a recommendation is made to 
develop methods and perform measurements of tank thicknesses at the bottom of the 
DSTs. 
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As part of this 2016 assessment, the 2006 DST AR recommendations were reviewed and 
confirmed to be closed by either concurrence with previous reviews or by issuing new 
recommendations. Observations are provided throughout this report. 
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PUREX 
RCRA 
SCE 
sec 
SST 
TOLA 
TSR 
TMACS 
TWINS 
UT 
WAC 
WCA 
WRPS 
WSPS 
WTP 
WTS 

Units 

% 

" 
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< 
> 
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µm 
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ft 
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gal 
hr 
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lb 
m 

Meier Project No. 14-7579 

3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

plutonium-uranium extraction 
Resource Conservation and Recovery Act of 1976 
saturated calomel electrode 
stress corrosion cracking 
single-shell tank 
thermal and operating loads analysis 
Technical Safety Requirement 
Tank Monitoring and Control System 
Tank Waste Information Network System 
ultrasonic testing 
Washington Administrative Code 
waste compatibility assessment 
Washington River Protection Solutions, LLC 
Waste Stream Profile Sheet 
Waste Treatment and Immobilization Plant 
waste transfer system 

percent 
foot 
inch 
approximately equal to 
approximately 
less than 
less than or equal to 
greater than 
greater than or equal to 
plus or minus 
degree 
degrees Celsius 
degrees Fahrenheit 
nucron 
ampere 
British thermal unit 
direct current 
cubic centimeter 
foot 
square foot 
gallon 
hour 
inch 
square inch 
thousand gallons 
liter 
pound 
meter 
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M 
Mgal 
mil 
mm 
mV 
ppm 
psi 
ps1g 
rms 
sec 
V 
wg 
yr 

molar 
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one thousandth of an inch 
minute 
millivolt 
parts per million 
pounds per square inch 
pounds per square inch gauge 
root mean square 
second 
volt 
water gauge 
year 

NOTE: All Hanford Site tank farm system and component numbers begin with suffix 
'-241. ' For ease of reading, use of the suffix has been omitted in this document. 
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The U.S. Department of Energy (DOE), Office of River Protection (ORP) manages Hanford Site 
Tank Operations. As stated in DE-AC27-08RV14800, Tank Operations Contract, the mission is 
to retrieve and treat Hanford Site tank waste and close the tank farms to protect the Columbia 
River. The current strategy for executing the mission is defined in ORP-11242, River Protection 
Project System Plan. The River Protection Project mission requires providing and maintaining 
adequate tank capacity for waste storage and waste feed delivery. Thus, functional double-shell 
tank (DST) waste storage and transfer facilities are a key asset for the River Protection Project 
until the waste has been transferred to and treated by the Waste Treatment and Immobilization 
Plant (WTP). , 

40 CFR 265 Subpart J and WAC 173-303 Compliance Requirements 
The Hanford Site DSTs and ancillary equipment are considered a treatment, storage, and/or 
disposal unit - herein referred to as the DST System - under the Resource Conservation 
and Recovery Act of 1976 (RCRA). Configuration and operation of these facilities is regulated 
under Title 40, Code of Federal Regulations (CFR), Part 265 , " Interim Status Standards for 
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities" 
(40 CFR 265), Subpart J, "Tank Systems," incorporated by reference in Washington 
Administrative Code (WAC) 173-303-400(3), "Interim Status Facility Standards." Per 
WAC 173-303, the DST System is designated as an ·existing tank system. Periodic integrity 
assessments are required to comply with the RCRA requirements for an existing tank system, as 
implemented in Washington State under WAC 173-303, "Dangerous Waste Regulations." 

As part of WAC 173-303, theWAC-173-303-640(2)(e) regulations require periodic integrity 
assessments of tank systems that store mixed radioactive and hazardous waste and a 
determination by an Independent Qualified Registered Professional Engineer (IQRPE) to 
determine if the tank system is leak-tight, with adequate integrity and otherwise fit for use over 
the projected life of the DST System. The DSTs are expected to operate under 40 CFR 265 
Subpart J standards during the time of the integrity assessment activities; however, this 2016 
double-shell tank integrity assessment report (DST AR) must satisfy both sets of requirements, as 
the projected life of the tank system likely will extend into the time period where WAC 
173-303-640(2)(e) applies. 

The initial assessment for the DST System was fulfilled when Milestone M-48-14, "Submit 
Written Integrity Report for the Double-Shell Tank System," of the Hanford Federal Facility 
Agreement and Consent Order (HFF ACO; Ecology et al. 1989) was completed in 2006. 
Periodic integrity assessments are required for DST System units that will continue to operate. 
That DST integrity assessment report (DST AR) was updated through 2008 to include 
comments, to account for additional certification of transfer equipment, and to provide 
additional structural adequacy calculations for the tanks. Although portions of the previous 
DSTAR were not completed until 2008, for consistency in this report, the seven-volume 
report is collectively referred to as the 2006 DST AR. The seven volumes are as follows: 

• RPP-28538, Volume 1: IQRPE Double-Shell Tank System Integrity Assessment Report 
HFF A CO M-48-14 (2008) 
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• RPP-27591 , Volume 2: IQRPE DST System Integrity Assessment - Pipeline Integrity 
(2007) 

• RPP-25153 , Volume 3 : IQRPE DST System Integrity Assessment - Waste Compatibility 
(2007) 

• RPP-25299, Volume 4: IQRPE DST System Integrity Assessment - Cathodic Protection 
for DST Transf er Lines (2007) 

• RPP-27097, Volume 5: IQRPE DST System Integrity Assessment - Waste Transf er Line 
Encasement Integrity Technology Study (2007) 

• RPP-22604, Volume 6: IQRPE DST System Integrity Assessment - Evaluation and 
Documentation of DST Seconda,y Liner Issues (2007) 

• RPP-20556, Volume 7: IQRPE DST System Integrity Assessment - Evaluation of the 
Dome Load Program for Double-Shell Tanks (2007). 

The actions taken to close the 78 recommendations made in those reports are documented in 
RPP-RPT-50440, 2006 Double-Shell Tank Integrity Assessment Recommendation 
Dispositions. This 2016 DST AR also considers DST System Independent Qualified Registered 
Professional Engineer (IQRPE) integrity assessments performed since 2006. 

1.1 BACKGROUND 

The DST System currently consists of 27 fit for use DSTs and ancillary equipment ( e.g. , transfer 
piping, fittings, flanges, valves, and pumps used to distribute, meter, or control the flow of 
dangerous waste) . Since the 2006 DSTAR IQRPE Integrity Assessment was completed, it was 
determined that DST A Y -102 is leaking from the primary containment and, as such, the tank is 
designated as not fit for use. The DST System tanks, pipelines, and ancillary equipment 
currently fit for use are listed in Appendix D. 

1.2 PURPOSE 

The purpose of this report is to document the activities, reviews, analyses, and evaluations 
performed by the IQRPE to create this 2016 DSTAR. This assessment is the second IQRPE 
DST AR, the first having been completed on March 31 , 2006, as required to maintain compliance 
with the following CFR and WAC rules. 

40 CFR 265.191 Assessment 
The scope of the IQRPE Integrity Assessment per 40 CFR 265 .191 , "Assessment of Existing 
Tank System ' s Integrity," includes the following elements: 

(a) Determine that the tank system is not leaking and is fit for use or is unfit for use. 

(b) 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: 

1. Design standard(s), if available, according to which the tank and ancillary 
equipment were constructed; 
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2. Hazardous characteristics of the waste(s) that have been or will be handled; 

3. Existing corrosion protection measures; 

4. Documented age of the tank system, if available, ( otherwise an estimate of the 
age); and 

5. Results of a leak test, internal inspection, or other tank integrity examination such 
that: 

(i) For non-enterable underground tanks, this assessment must consist of 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, 

(ii) For other than non-enterable underground tanks and for ancillary equipment, 
this assessment must be either a leak test, as described above, or an internal 
inspection and/or other integrity examination, certified by a qualified Professional 
Engineer in accordance with 270.1 l(d) of this chapter that addresses cracks, leaks, 
corrosion, and erosion. 

WAC 173-303-640(2) Assessment 
The scope of the IQRPE integrity assessment per WAC 173-303-640 includes the following 
elements: 

(2)(a) Determine the DST System is not leaking or is unfit for use. 

(2)( c) Determine the DST System is adequately designed and has sufficient structural strength 
and compatibility with the wastes(s) to be stored or treated to ensure it will not collapse, rupture, 
or fail. At a minimum, the assessment must consider the following: 

(i) Design standards, if available, according to which the tank and ancillary equipment 
was constructed; 

(ii) Dangerous characteristics of the waste(s) that have been or will be handled; 

(iii) Existing corrosion protection measures; 

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

(v) Results of leak test, internal inspections, or other tank integrity examinations such 
that: 

(A) For non-enterable 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 non-enterable underground tanks and for ancillary 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)(a), that 
addresses cracks, leaks, corrosion, and erosion. 

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

1.3 METHODOLOGY 

The DST System has been in operation for decades and has previously been assessed by an 
IQRPE. For this cmTent assessment, an emphasis was made in areas where the operation/time 
has affected the system ' s integrity with the objective to ensure operating parameters are within 
the appropriate design criteria, and to verify there are adequate programs of inspections. 
Previous IQRPE recommendations and findings were evaluated to assess the effect on DST 
System integrity. 

The IQRPE assessed DST System integrity and documented the infmmation reviewed for the 
DST System to meet the code requirements identified in Section 1.2. This report describes the 
documents, reviews, evaluations, studies, and other applicable data used by the IQRPE to satisfy 
the tank integrity regulations of an existing tank system. Subject Matter Experts were used as 
senior technical advisors possessing extensive experience in specific technical fields and who are 
uniquely qualified to review, interpret, and/or clarify specific technical issues. The Subject 
Matter Experts worked under the direct supervision of the IQRPE and were assigned and 
prepared sections of this DST AR in their areas of expertise. The Subject Matter Experts 
coordinated their evaluations in areas where there was overlap in the report 
preparation. Appendix A lists team resumes. Appendix W lists all of the documents reviewed by 
the Subject Matter Experts. 

The IQRPE assessed DST System integrity and documented the information reviewed for the 
DST System to meet the code requirements identified in Section 1.2. This report describes the 
documents, reviews, evaluations, studies, and other applicable data used by the IQRPE to satisfy 
the tank integrity regulations of an existing tank system. Subject Matter Experts were used as 
senior technical advisors possessing extensive experience in specific technical fields and who are 
uniquely qualified to review, interpret, and/or clarify specific technical issues. The Subject 
Matter Experts worked under the direct supervision of the IQRPE and were assigned and 
prepared sections of this DST AR in their areas of expertise. The Subject Matter Experts 
coordinated their evaluations in areas where there was overlap in the report preparation. 
Appendix A lists team resumes. 

The compliance matrix included as Appendix B was used to ensure that the regulations identified 
in Section 1.2 were evaluated for compliance. The matrix provides a summary assessment of 
compliance, including a cross-reference to the reviews, analyses, and documents that 
demonstrate meeting the requirements. 

Using a graded approach, the IQRPE reviewed the following items from the Washington River 
Protection Solutions, LLC (WRPS) DST Strnctural/Leak Integrity Examination Program 
conducted since the 2006 DST AR IQRPE assessment: 

• Ultrasonic testing (UT) wall thickness measurements of the primary tank and secondary 
containment 

• Video examinations performed within both the primary and annulus tank spaces on the 
DSTs 
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• P-scan (pulse-echo ultrasonic inspection) crawler inspection results for primary tank 
vertical walls 

• Extent of Condition (EOC) reports 

• Examination results for welds and weld heat-affected zone (HAZ) 

• Corrosion studies 

• Cathodic protection system test results 

• Temperature and pressure monitoring data (verify DSTs are operating within prescribed 
structural limits). 

This 2016 DSTAR also includes a review of all relevant IQRPE assessments completed since 
2006 through August 30, 2015 . The IQRPE reports reviewed are listed in Table 3-1. 

1.4 CERTIFICATION DISCUSSION 

Based on the conclusions of this 2016 DST AR, the IQRPE must choose to either not ce11ify the 
DST System or to certify the integrity of the DST System in part or in its entirety. In compliance 
with both the 40 CFR 265 interim status regulations and the WAC 173-303-640, "Tanlc Systems," 
final status regulations, the IQRPE has maintained a direct supervisory role over the development 
of this 2016 DST AR. To complete this certification, the IQRPE is required to stamp and sign this 
report with the Professional Engineer stamp/seal. As such, this 2016 DSTAR bears the 
Professional Engineer' s stamp and signature of the IQRPE, because it was prepared using 
qualitative engineering judgment and specifies engineering-related criteria in accordance with 
the prevailing laws related to registered professional engineers in Washington State. 

The certification wording states that the information contained in this integrity report is believed 
to be "true, accurate, and complete." The nature of this DST integrity assessment requires that a 
significant amount of data interpretation and some engineering judgment be applied to obtain 
meaningful conclusions. 

The certification statement word 'complete ' means that the data reviewed for the integrity 
assessment, extracted from the voluminous DST System data, were reasonably sufficient to 
perform a meaningful integrity evaluation. It also means that in the IQRPE' s judgment, the 
information included in this integrity report is sufficient for the reader to understand the basis for 
the conclusions reached in the assessment. 

The following certification language from both 40 CFR 270. ll(d) and WAC 173-303-810(13)(a) 
must be used. 

The certification language in 40 CFR 270.1 l(d) states: 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 
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The certification language in WAC 173-303-810(13)(a) states: 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of the 
person or persons who manage the system, or those persons directly responsible f or gathering 
the information, the information submitted is, to the best of my knowledge and belief true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine or imprisonment fo r knowing violations. 

1.5 INTEGRITY ASSESSMENT REPORT DESCRIPTION 

This 2016 DSTAR is composed of the following main IQRPE assessment sections: 

• Integrity Assessment Conclusions (Section 3) 
• DST Structural Adequacy (Section 4) 
• DST Waste Transfer System (WTS) Integrity (Section 5) 
• Cathodic Protection for DST Transfer Lines (Section 6) 
• Pit Secondary Liners/Coatings for DST System (Section 7) 
• Leak Detection Systems (Section 8) 
• Waste Characterization for DST System (Section 9) 
• Waste Compatibility with the DST System Materials of Construction (Section 10) 
• Corrosion Assessment and Status (Section 11 ). 
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2.0 SCOPE 

2.1 DOUBLE-SHELL TANK SYSTEM 

The DST System includes 27 DSTs, 77 pipelines, 38 pits, and other ancillary systems. Because 
it was determined to be leaking, tank A Y -102 is not fit for use and is not included in this repmt. 
However, tank A Y -102 is used for comparison to other tanks as part of the assessment of the 
other tanks. The entire system is shown diagrammatically in Appendix R. A list of the fit for 
use DST System is in Appendix D. The DST System integrity program is under the WRPS DST 
Integrity Project Plan which is shown in Appendix C. 

This is not a review of future program plans or an estimate of remaining useful life (ERUL). The 
assessment provides review of analyses completed since the 2006 DSTAR and it may 
recommend additional analysis, but the scope does not require new analysis of components or 
reevaluation of prior IQRPE work. This assessment addresses data available through 
August 30, 2015. The scope of this assessment includes the DSTs and the related pits and 
transfer piping, as described in the specific project scope subject to IQRPE certification. 

The DST System leak detection system is reviewed to confirm that an adequate system is in 
place, and that the system is maintained and operational. Many of the pipes have cathodic 
protection to reduce the possibility of corrosion. The cathodic detection system is thus assessed. 

2.2 40 CFR 265 AND WAC 173-303-640 INTEGRITY ASSESSMENT AND 
IQRPE ASSESSMENT REQUIREMENTS 

The 40 CFR 265 Subpart J and WAC 173-303-640 integrity assessment requirements are 
comparable and are shown in Table 2-1. 

Table 2-1: 40 CFR 265 and WAC 173-303-640 
IQRPE Assessment Requirements (2 sheets) 

40 CFR 265 Subpart J 

265.191 , Assessment of existing tank system 's 
integrity. 

(a) For each existing tank system that does not 
have secondary containment meeting the 
requirements of 265.193, the owner or operator 
must determine that the tank system is not leaking 
or is unfit for use. Except as provided m 
paragraph (c) of this section, the owner or 
operator must obtain and keep on file at the 
facility a written assessment reviewed and 
certified by a qualified Professional Engineer in 
accordance with 270.11 ( d) of this chapter that 
attests to the tank system ' s integrity by 
January 12, 1988 

MeierProjectNo. 14-7579 

WAC 173-303-640 

(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 173-303-81 0(J 3)(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. 
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Table 2-1: 40 CFR 265 and WAC 173-303-640 
IQRPE Assessment Requirements (2 sheets) 

40 CFR 265 Subpart J 

(b) 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 
wi ll not collapse, rupture, or fail. At a minimum, 
this assessment must consider the fo llowing: 

(1) Design standard(s), if avai lable, according to 
which the tank and ancillary equipment were 
constructed; 

(2) Hazardous characteristics of the waste(s) that 
have been or will be handled; 

(3) Existing corrosion protection measures; 

WAC 173-303-640 

(2) (c) 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 avai lable, accord ing to which the 
tank system was constructed; 

(ii) Dangerous characteristics of the waste(s) that have been 
and wi ll be handled; 

(iii) Existing corrosion protection measures; · 

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

(5) Results of a leak test, internal inspection, or 
other tank integrity examination such that: 
(i) For non-enterable underground tanks, this 
assessment must consist of 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, 
(ii) For other than non-enterable underground 
tanks and for ancil lary equipment, this 
assessment must be either a leak test, as described 
above, or an internal inspection and/or other 
integrity examination, certified by a qualified 
Professional Engineer in accordance with 
270.1 l(d) of this chapter that addresses cracks, 
leaks, corrosion, and erosion. 

(40 CFR 265 Subpart J does not have a 
comparable section to WAC 173-303-640) 

Meier Project No. 14-7579 

(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 
ancillary 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)(a), that addresses cracks, leaks, corrosion, and 
erosion. 

(2) (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. 
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The references in Table 2-1 are copied verbatim. However, 40 CFR 265 Subpat1 J requirements 
are modified by WAC 173-303-400(3)(ix). These modifications are not shown in the table 
because they are in line with WAC 173-303-640 requirements and do not add any additional 
requirements. If shown, the WAC 173-400 modifications would be as follows : 

• 40 CFR 265.191 (a) would be modified by changing 1988 to 1990. 

• 40 CFR 265.191 (a) would be modified by changing "qualified professional engineer" to 
"independent qualified registered professional engineer." 

• 40 CFR 265 .191 (b)(S)(ii) would be modified by changing "qualified professional 
engineer" to "independent qualified registered professional engineer." 

2.3 IQRPE INTEGRITY ASSESSMENT EXCLUSIONS 

The following tanks and ancillary equipment are excluded from this 2016 DST AR: 

• Tank A Y-102 is leaking from the primary containment and, as such, the tank 1s 
designated as not fit for use. 

• Pits at tank A Y-102. 

• The 242-A Evaporator Facility except the supernatant waste feed pipelines connecting 
the A W-02E feed pump pit and slurry waste concentrate pipelines connecting the AW-A 
and AW-B valve pits are included in this assessment. 

• Hose-in-hose transfer lines (HIHTL) used for single-shell tank (SST) waste retrieval 
operations, except for: 

o The ethylene propylene diene monomer (EPDM) HIHTLs connecting DSTs and 
flexible EPDM pipe jumpers located in DST pump and valve pits are included 
and listed on drawing H-14-106249, HIHTL Tracking Table. 

• Pipelines that require Washington State Department of Ecology or ORP approval before 
next use. 

• Pipelines that the 2006 DST AR identified as requiring pressure testing before next use. 

• Pipelines and facilities for which construction or construction acceptance have not been 
completed. 

• Air handling systems used to ventilate the DSTs and ancillary structures, such as 
tank AZ-301 . 

• Raw water, potable water, compressed air, and other utility systems supporting the DSTs 
and the WTS. 

• Electrical and instrumentation circuitry, except for: 

o Tank and pipeline integrity protection circuitry_ associated with the WTS cathodic 
protection system is included. 

o The leak detection devices for the tanks are included; leak detection pits for the 
secondary liner are excluded. 
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3.0 INTEGRITY ASSESSMENT CONCLUSIONS 

The conclusions of this 2016 DSTAR are summarized in this section. The conclusions include: 

• Review of the 2006 DST AR recommendations 
• Review of the IQRPE assessments completed since the 2006 DSTAR 
• Discussion of findings, observations, and recommendations. 

More details and discussions are provided in Sections 4 to 11 and the appendices. 

3.1 REVIEW OF THE 2006 DST AR RECOMMENDATIONS 

The 2006 DST AR contains 78 formal recommendations. WRPS reviewed and dispositioned 
each of these recommendations in RPP-RPT-50440. To provide an independent assessment, this 
2016 DSTAR assesses each of those recommendations. Some review and commentary is 
provided in Sections 4 to 11 concerning the 2006 DST AR and recommendations. Because there 
have been many changes since 2006, the 2006 DSTAR discussions will be limited to the major 
issues that are still part of the current DST System. 

Of the 78 2006 DSTAR recommendations: 

• Five were not within the scope of this 2016 DSTAR 

• 51 were considered completed with no further recommendations needed 

• 22 were considered completed but a new 2016 recommendation was developed that was 
similar and is listed in Section 3.3.3 . 

Appendix H covers all of the 78 formal recommendations, the RPP-RPT-50440 dispositions, and 
the 2016 DSTAR dispositions. 

3.2 DESCRIPTION OF PROJECTS REVIEWED BY IQRPE AFTER 2006 
DSTAR 

There have been new constructions and/or modifications to the DST System since 2006. To 
ensure that there are no gaps in IQRPE assessments, the new constructions and modifications 
were reviewed. Table 3-1 lists the IQRPE assessments completed since the 2006 DST AR. The 
conclusion is that new constructions and modifications to the DST System have been 
appropriately assessed by an IQRPE and the associated reports appear complete. 

Table 3-1 is historical and may not reflect the DST System as it is today. For example, some of 
the construction (e.g. , jumpers) may have been replaced and thus are not part of the current DST 
System. Nevertheless, all of the construction was done under an IQRPE assessment as listed in 
Table 3-1. 
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Table 3-1: IQRPE Assessments Completed Since 2006 (3 sheets) 

Document Date of 
Number Publication Title Comments 

RPP-RPT-33906, 6/11 /2007 241-A W-02A Pit Concrete Coating - Pit coating was performed to meet the 5- to 
Rev. 1 Independent Integrity Assessment 7-year inspection interval required by the 

Report 2006 DTSAR (Volume I) . 

RPP-RPT-34475 , 8/20/2007 241 -AN-A and AN-B Valve Pits Pit coating was performed to meet the 5- to 
Rev. 1 Concrete Coating Independent 7-year inspection interval required by the 

Integrity Assessment Report 2006 DST AR (Volume 1). 

RPP-RPT-39121, 11/12/2008 241-AN-0lA Pit Concrete Coating Pit coating was performed to meet the 5- to 
Rev. 0 Independent Integrity Assessment 7-year inspection interval required by the 

Report 2006 DSTAR (Volwne I). 

RPP-RPT-40011 , 3/12/2009 241 -AW-02A Pit Certified NACE Pit coating was performed to meet the 5- to 
Rev. 0 Coating Inspector Report 7-year inspection interval required by the 

2006 DST AR (Volume I). 

RPP-45569, 3/11/2010 A W-B Rigid Jumper A-D Installed rigid jumper has sufficient 
Rev. 0 Independent Integrity Assessment structural integrity and is acceptable for 

Report transferring waste. 

RPP-RPT-46378 , 9/4/2012 Integrity Assessment Report for Transfer lines have sufficient structural 
Rev. 2 Project W-566 Waste Feed Delivery integrity and are acceptable for transferring 

- Transfer Line Upgrades for Clean- waste. 
Out Boxes Modifications 

RPP-46637, 5/25/2010 A Y02A Pumps and Jumpers Pumps and jumpers have sufficient structural 
Rev. 0 Independent Integrity Assessment integrity and are acceptable for transferring 

Report waste. 

RPP-RPT-46860, 6/17/2010 Independent Integrity Assessment Jumper replacements have sufficient 
Rev. 0 Report for 241 -A W-02E Pit Jumper structural integrity and are acceptable for 

Rep lacement transferring waste. 

RPP-RPT-47645, 9/03/2010 Integrity Assessment for AN-101 Tank AN-101 pump replacement has 
Rev. 0 Pump Replacement in the C-104 sufficient structural integrity and is 

Waste Retrieval System acceptable for transferring waste. 

RPP-RPT-52463 , 5/4/2012 IQRPE Integrity Assessment for Hydraulic supemate pump and associated 
Rev. 0 Design and Installation of AN06A support components have sufficient 

Hydrau lic Supernate Pump and structural integrity and are acceptable for 
Support Components transferring waste. 

RPP-RPT-50752, 6/1/2012 Independent Integrity Assessment SY transfer line upgrades have sufficient 
Rev. I Report- Project W-566, SY Transfer structural integrity and are acceptable for 

Lines Upgrades transferring waste. 
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Table 3-1: IQRPE Assessments Completed Since 2006 (3 sheets) 

Document Date of 
Number Publication Title Comments 

RPP-RPT-49533 , 6/ 1/2012 Independent Design Integrity AP valve pit jumper replacements have 
Rev. I Assessment Report for 241 -AP sufficient structural integrity and are 

Valve Pit Jumper acceptable for transferring waste. 

RPP-RPT-49534, Independent Construction Integrity 
Rev. I Assessment Report for 241-AP 

Valve Pit Jumpers 

RPP-RPT-52719, 6/6/20 12 IQRPE Design Assessment Report New design of extending existing nozzl~ 13 
Rev. 0 for the 241 -AP Valve Pit Jumper 13- in AP-VP 3/8 in. to al low the ex isting 

C-(N) Nozzle Spacer uumper assembly 13-C-(N) to be properly 

RPP-RPT-52720, IQRPE Install ation A sessment installed for the safe transfer of dangerous 

Rev. 0 Report for the 241-AP Valve Pit waster through the jumper. 

Jumper 13-C-(N) Nozzle Spacer 

RPP-RPT-49517, 10/1 9/2012 Final IQRPE Report for Design on New diluents and flush lines routed from 
Rev. 1 AW Farm Infra tructure Upgrades di luent and flu sh pad to the diluent and flush 

Project T3W13 pit, and DSTs AW-101 through AW-106 
have suffic ient structural integrity and are 
acceptab le for transferri ng waste. 

RPP-RPT-50836, 11 /1 4/2012 Project W-566 AZ-102 Jumper and AZ-02A jumper, supemate pump, and 
Rev. 1 Pump Integrity Assessment Report AZ-02A pump pit have sufficient structural 

integrity and are acceptable for transferring 
waste. 

RPP-RPT-50191 , 11/15/2012 Independent Integrity Assessment Replacement AN-A pit jumpers have 
Rev. 1 Report for Design and Construction sufficient structural integrity and are 

of241 -AN-A Pit Jumpers acceptable for transferring waste. 

RPP-RPT-50192, ll /15/2012 Independent Integrity Assessment Replacement AN-A pit j umpers have 
Rev. 1 Report for Design and Construction suffic ient structural integrity and are 

of241 -AN-B Valve Pit Jumpers acceptable for transferring waste. 

RPP-RPT-54092, 2/4/2013 IQRPE Design and Installation AN-IOI supemate pump, slurry distributor, 
Rev. 0 Assessments for the AN-101 Pump and jumper have sufficient structural 

Replacement and Related Equipment integrity and are acceptable for transferring 
waste. 

RPP-RPT-54860, 3/28/2013 IQRPE Design and Installation AN-06A supemate pump and jumper have 
Rev. 0 Assessment Reports for AN-106 sufficient structural integrity and are 

Pump Replacement and Related acceptable for transferring waste. 
Equipment 

RPP-RPT-55788, 8/29/2013 IQRPE Integrity Assessment Reports Replacement anti-siphon hose discharge 
Rev. 0 for AN-06A Supernatant Pump Anti- piping from jumper AN-06A-WT-J-(2-4), 

Siphon Hoses and Drop Leg Repair and drop leg repair, at tank AN- 106 has 
sufficient structural integrity and is 
acceptable for transferring waste. 
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Table 3-1: IQRPE Assessments Completed Since 2006 (3 sheets) 

Document Date of 
Number Publication Title Comments 

RPP-RPT-56412, 12/12/2013 Independent Qualified Registered Encasement pressure test was performed on 
Rev. 0 Professional Engineer Inspection the secondary encasement. 

Report for 241-A W05A, SN-265 
Encasement Pressure Test 

RPP-56932, 2/26/2014 Independent Qualified Registered New jumper has sufficient structural 
Rev. 0 Professional Engineer Integrity integrity and is acceptable for transferring 

Assessment Report for A W-B Valve waste. 
Pit Rl-R3-C Jumper Replacement 

3.3 DISCUSSION OF REVIEW 

The DST System assessment review process is outlined in the Figure 3-1 diagram. For each 
tank, waste transfer pipe, or pit, an assessment was made as to whether the feature is in s<;:ope, 
leaking, appropriately designed, structurally adequate and compatible with the waste such that 
the feature will not collapse, rupture, or fail. Once those steps are completed, findings, 
observations, and recommendations are developed. 

The conclusion of this report is that the 27 DSTs are fit for use. Additionally, the 77 pipelines 
and 3 8 pits are also fit for use. See Appendix D for a full list of fit for use components. 

For this report, the following definitions apply: 

• Finding - An individual item that does not meet requirements. 

• Observation - A condition that helps perpetuate the DST System as fit for use. 
Observations were made for enhancements of the DST System and operation. 

• Recommendation - An activity considered by the IQRPE that, if implemented, will 
rectify conditions or processes identified by findings, address issues raised by 
observations, or implement activities identified by conclusions. 
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DSTS T• nlc, Pil or 
Pipelinc1o •ssco. 

Develop Finding,, 
Obscivarions, and 
Recommendations 

Fil for Use 

Figure 3-1: Assessment Review of the DST System 

3.3.1 Discussion of Findings 

After careful consideration, there are no findings of conditions that failed to meet requirements. 

3.3.2 Discussion of Observations 

Observations were made for enhancements of the DST System and operation. The observations 
are listed in Sections 4 through 11 and Appendix G and, as such, are not repeated in this section. 
Any recommendation that was generated from an observation is listed in Section 3.3.3. 
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3.3.3 Discussion of Recommendations 

The following recommendations are activities considered by the IQRPE that, if implemented, 
will rectify conditions or processes identified by findings, address issues raised by observations, 
or implement activities identified by conclusions. The recommendations are grouped by topic. 
Additionally, within each topic, the recommendations are prioritized from most important to 
least important. The priorities are based on most impactful to preserving integrity of the DST 
System. 

DSTAR Interval: 

Rl6-1. The next DSTAR should be in 2026 (a 10-year interval from this 2016 DSTAR). 

Tank: 

At that time, tank A Y -101 will be 6 years from its currently analyzed life expectancy of 
60 years. As systems age, it is appropriate that assessments, inspections, and 
observations become more frequent or at least no less frequent. 

Rl6-2. Tank waste should continue to be managed in accordance with the Waste Compatibility 
Program (HNF-SD-WM-OCD-015) and specification OSD-T-151-00007, including the 
practice of performing WCAs prior to transfers or additions. When management of the 
tank operations changes and or falls outside of the scope of investigated reports 
( e.g. , prior to waste delivery to the WTP), then a reevaluation of operating 
specifications should be required. (For additional information, see Sections 8 and 9.) 

R16-3 . Visual inspections of the refractory and primary DST base should be conducted. 
(For additional information, see Section 4.) 

Rl6-4. Development of a primary tank bottom inspection tool should be done to reduce 
concerns about the DST bottoms. It must be determined whether it is more feasible to 
access the bottom through the refractory or to develop a robot that can access the 
bottom of the primary from the waste side. In any case, inspections should include 
non-destructive examination (NDE) techniques, such as UT. However, because no 
obviously applicable techniques currently exist, emphasis should be placed on tracking 
investigative techniques as they develop in the industry and with continued 
communications with developers. (For additional information, see Sections 4 and 11.) 

R16-5. UT measurements of the primary DST and the secondary liner lower knuckle should be 
conducted at least every 8 to 10 years. (For additional information, see Section 4.) 

Rl 6-6. As UT measurement processes evolve, both old and new methods should be compared 
on the same systems to assist in interpreting results. (For additional information, see 
Sections 4 and 11 .) 

Rl 6~ 7. Tank dome elevation surveys should be repeated utilizing the current schedule. 
(For additional information, see Section 4.1 .) 

Rl 6-8. Visual inspections of the DST annuli should be conducted at least every 8 to 10 years 
preceding UT and can help direct where UT measurements are taken. (For additional 
information, see Section 4.) 
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R16-9. The life expectancy of the DST's should be reassessed by 2025 . The life expectancy 
developed in the existing thermal and seismic study (RPP-RPT-28968, Hanford 
Double-Shell Tank Thermal and Seismic Project - Summary of Combined Thermal and 
Operating Loads with Seismic Analysis) was 60 years. In 2025, tank AY-101 will be 
53 years old, which is 7 years from its current life expectancy. By completing the 
assessment by 2025, the information would be available for the 2026 DSTAR. (For 
additional information, see Section 4.) 

R16-10. In conjunction with R16-9, additional assessment should he performed to determine the 
minimum wall thicknesses of the AP Tank Farm. This analysis should include the 
effects of the yield strength of the plate material due to heat up times and the 460 in. 
tank waste level. (For additional information, see Section 4.) 

RI 6-11 . Laboratory testing of corrosion probes in waste samples along with the electrochemical 
tests to better understand the potential for error in the corrosion readings obtained in the 
DSTs should be completed. (For additional information, see Section 11 .) 

R16-12. The steel annulus temperature should be determined at the time and location of the UT 
measurements. Determine if these temperature measurements provide better accuracy 
for the UT thicknesses determined. An improved temperature more closely 
representing the wall temperature is needed for the UT measurements of the DSTs. 
Inaccurate temperatures can lead to large measurement errors. The UT experts should 
clarify their needs for reliable data. (For additional information, see Sections 4 and 11.) 

R16-13. UT calibration tests should be tried on corroded 'waste ' filled ' tanks.' UT 
instrumentation should be able to differentiate between metal and waste, but this has 
not been confirmed and may be a source of error. (For additional information, see 
Section 11.) 

R16-14. When future treatment options are exercised, instrumented (e.g., UT, coupons, ER 
probes) spool pieces should be considered to monitor input lines to critical tanks in 
accordance with requirement WTI-3 in the tank farms WTS Fitness-for-Service 
requirements and recommendations (RPP-RPT-52206). This would provide a more 
rapid indication of the potential for corrosion when practicable and consistent with 
ALARA principles. Alternatively, evaluate the possibility of remote monitoring of the 
LAI to detect unwanted changes. An obvious but often neglected point is the collection 
of baseline data for any new WTS component prior to use especially if only one set of 
measurements is available. Once two or more sets of reliable data sets are available, 
the use of baseline data is not needed. (For additional information, see Section 11.) 

Pits: 

R16-15 . Inspection cycles of the pit coatings and lining materials should be completed every 10 
to 12 years for epoxy coated pits, 15 to 18 years for polyurea coated pits, and 15 to 
20 years for steel liners. (For additional information, see Section 7.) 

Rl 6-16. At time of coating, pit coating inspection reports should include the following: 

• Environmental conditions within the coating area (surface temperature, wet and dry 
bulb temperatures, dew point, and relative humidity) . Environmental conditions 
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should be recorded every 4 hours or when changes in weather occur, such as going 
from sunny to cloudy sky conditions. 

• Coating material data. 

• Data regarding coating application. 

• (For additional information, see Section 7.) 

RI 6-17. In instances where the recommended inspection cycles have not been met for pits that 
are not being used, the pit coatings should be inspected prior to use. (For additional 
information, see Section 7.) 

RI 6-18. If holes or cracks in the concrete are noted, information regarding the defect ( diameter, 
width, length, orientation) should be provided along with photographs and a legible 
scale. When pit coating inspections are conducted, record the numerical crack width 
and length. Significant cracks should be evaluated by a structural engineer to 
determine the structural adequacy of the pit. (For additional information, see Sections 4 
and 7.) 

Pipelines: 

RI 6-19. Pressure testing of the encasements of the DST WTS piping should continue on a 10-
year schedule, except pipeline SL-167 should be on a 5 year schedule. (For additional 
information, see Section 5.) 

R16-20. The use of the "Fit-for-Use" program for opportunistic forensic 
continue to monitor piping for signs of corrosion and erosion. 
information, see Section 5.) 

analysis should 
(For additional 

R16-21. The use of synchronizable interrupters (JR-1) should be considered as an improvement 
over the pulse generator and wave form analyzer technology. However, a majority of 
cathodic protection system operators and testers are using GPS-based interrupters and 
data collection equipment. Incorporating this type of equipment will make 
downloading data to a database quicker and reduce errors. Additionally, test station 
data can be preloaded into the data logger along with records of previous potential 
measurements. Having this information will make locating test stations easier and 
allow the determination of a testing anomaly immediately. (For additional information, 
see Section 6.) 

R16-22. The use of monitor coupons and ER probes should be continued. Based upon the 
information collected, consideration should be given to expanding their use. 
Installation of these supplemental system evaluation tools should also be considered at 
locations of shielding and at areas where the piping is in close proximity to bonded 
copper grounding systems (bi-metallic couples). Because use of the 100-mV 
polarization criterion is not allowed (per NACE SP0169) where bi-metallic couples 
exist, these instruments would be beneficial in providing polarization and protective 
current density information. (For additional information, see Section 6.) 

R16-23. Whenever pits are opened and it is possible to verify as-built dimensions of nozzle 
locations prior to the design, fabrication, and installation of new jumpers, 
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measurements should be taken and documented to ensure proper fit-up of new 
components. (For additional information, see Section 5.) 

Leak Detection System: 

R16-24. A common leak detection instrument database or a program that extracts data from the 
multiple databases should be developed to identify issues relating to a particular 
instrument or location that has repeating issues. (For additional information, see 
Section 8.) 

, 
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4.0 DOUBLE-SHELL TANK STRUCTURAL ADEQUACY 

Introduction/Purpose 
The purpose of this section is to document the structural adequacy of the DST structures as 
required by 40 CFR 265 Subpart J, 265.19l(b). "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 " (40 CFR 265 
Subpart J, 265 .191(b); WAC 173-303-640). Structural adequacy is the strength against collapse 
or failure from normal and abnormal loads (RPP-7574, Double-Shell Tank Integrity Program 
Plan) . Leak tightness, the other component of structural integrity is covered elsewhere in this 
document. 

Scope/Requirements 
The scope of this DST assessment is to determine the structural adequacy of the DSTs. This 
assessment includes tank AY-101 and the AZ, SY, AW, AN, and AP Tank Farms, including the 
pits associated with these tanks. DST A Y-102 and the pits associated with that tank are 
specifically excluded from the scope of this assessment. 

Method of Assessment 
The 2006 DSTAR sets a baseline for the structural adequacy. Calculations evaluated for the 
2006 DST AR documented the structural design loads for the DSTs and their pits. These 
calculations indicate that die life expectancy of the existing DSTs is 60 years. 

After tank A Y -102 was found to be leaking in August 2012, all the DST Farms were evaluated 
by reviewing original construction documentation and reported in the EOC review repo11s. 
These reports evaluate the construction of the tank farms and compare them to the construction 
of tank A Y-102. This report outlines the similarities and differences in the construction practices 
of the tank to determine the structural adequacy of the DST System. 

Once the construction was evaluated, the temperature, supemate levels, wall thickness, etc. were 
evaluated to determine if the DSTs are being operated within the established operating 
parameters. 

DST Overview 
The DSTs are comprised of steel primary and secondary tanks with a concrete shell as shown in 
Figure 4-1. 

A view of tank AY-101 is shown in Figure 4-2. See Appendix J for a section of each tank farm 
tank, and Appendix I for additional information on the tanks. 
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Surface Le,·el Probe Solids Level Detector 
(FIC and Manual Tape) 

Camera Obserntion Port~ 
Annulus Pump Pit 

Leak Detection Pit 

Reference: RPP-28 38 Rev 4, Figure 4-l 

Figure 4-1: Double-Shell Tank AY-101 

Meier Project No. 14-7579 

Primary 
.a... ... -Steel Liner 

Secondary 
- - - Steel Liner 

Reinforced 
Concrete Tank 

WRPS Subcontract No. 555 I 0/58207 ...... . . . .. .... . .... ...... ... .... .... . ............. ... .. .. ....... . . . . . . ... . .. .............. .... Page 20 

43 of 607 



RPP-RPT-58441 Rev. 00 

HA UNCH 

1/2" KNUCKLE 

3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

SUR FACE 

OVER BURDEN 

15" 

DOME 

3/8" KNUCKLE 

I 

40'-0" SECONDARY WALL RADIUS~ 

i--___. _ ___ 37'-6" PRJMARY WALL RADIUS 9 
~ ~ 

PRJMARY M 

PLATE I 
18" REINFORCED 

CONCRETE i 

3/4" 
PRIMARY 

PLATE 

7/8" KNUCKLE 

I 

I 
I 

I 
I" I 

PLATE 

--- 3/8" PRJMARY BASEPLATE ----i---...._--1 

44'-3" 

REFERENCE: RPP-RPT-548 17, REV 0, SECTION 3.0 

8" 
GAP 

Figure 4-2: Structural Section of a Typical Double-Shell Tank 
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Table 4-1 identifies each tank, the age, the contractor, and the most recent tank integrity review 
date. This meets the requirement in both the Federal and Washington State documents for 
"Documented age of the tank system, if avai lable" (40 CFR 265 Subpart J, 265 .191(4); 
WAC 173-303-640(2)(c)(iv)). 

Table 4-1: Tank Age and Contractor 

Initial Ori&ioal Desisn Current 
l>fli&n Senk.e 

Tank Intqrlty Number~ 
Lile Per Seismic Contractor 

Operation Sen,ke LU'II! Ase s .. cty 
Rnie1< Tanks 

TankAY-101 1971 40 44 60 2013 
Pittsbburg Des Moines 

1 
Steel Company 

TankAY-102* 1971 40 44 60 
Leaking Pittsbburg Des Moines 

1 
8-1 0-12 Steel Company 

AZ Tank farm 1976 20 39 60 2013 
Pittsbburg Des Moines 

2 
Steel Company 

SY Tank farm 1977 50 38 60 2013 
Chicago Bridge and Iron 

3 
CotJ1>any 

AW Tank farm 1980 50 35 60 2013 
American Bridge 

6 
Co~any 

AN Tank farm 1981 50 34 60 2014 
American Bridge 

7 
Co~any 

, 
American Bridge 

AP Tank farm 1986 50 29 <,() 2014 
Co~any 

8 

Notes: .-Tank is leaking and is not part of this DST assessment 

References: 
A) A Y Tank Fann, RPP-RPT-54817, Rev 0 E) AN Tank Fann, RPP-RPT-55982, Rev 0 
B) AZ Tank Fann, RPP-RPT-5481 8, Rev 0 F) AP Tank Fann, RPP-RPT-55983, Rev 0 
C) SY Tank Fann, RPP-RPT-54819, Rev 0 G) RPP-RPT-28968, Rev I 
D) AW Tank Farm, RPP-RPT-55981, Rev 0 

4.1 2006 DSTAR VOLUME 1 

The 2006 DST AR Volume 1 sets a baseline for the structural adequacy. As part of 2006 DST AR 
Volume 1, several analyses were performed to determine the structural adequacy of the DST 
structures. Included in the report were finite element models used to calculate the bounding 
minimum design wall thicknesses for the primary tank. Failure mechanisms - including seismic 
events, through wall pitting corrosion, general wall thinning, settling of the structure and 
excessive equipment loading to the top of the tank - were considered. These studies were 
projected to represent 60 years of tank age, and were based on structural knowledge and 
technology that was not available when the tanks were originally designed. An analysis of the 
bolts were performed using the cracked concrete properties which verified the structural 
adequacy of the anchorage using current (2006) code methods. The bolts are the anchor bolts 
that attach the steel tank to the concrete dome. Assessments that were included in the 2006 
DST AR are indicated in the Table 4-2. These assessments evaluated the existing DSTs and 
compared them to 2006 seismic data and ACI 349-06, Code Requirements for Nuclear Safety­
Related Concrete Structures and Commentary. 
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Table 4-2: Assessments Included in the 2006 DST AR 

Subject Analysis Document(s) (Section) 2006DSTAR 
Section 

Thcnnal and Operating RPP-RPT-23308, Hanford Double Shell Tank-~rmal and 4.10.2.1 
Loads Operating Loads Analysis 

Minimum Wall RPP-RPT-32238, Hanford Double Shell Tank Thermal and 4.10.2.4 
Thickness Seismic Project - Primary Tank Mission Wall Thickness 

.Analysis 

Refractory Degradation PNNL 14706, DST Primary Tank Settlement Evaluation 3.1, 4.10.2.6 

Ope.rating Level RPP-RPT-32237, Hanford Double-Shell Tank Thermal and 3.2, 4.10.2.7 
Increase Seismic Project - Increased. Liquid uvel Analysis for 241-

.AP Tank Farms 

Ancho.r Bolts RPP-RPT-28968, Hanford Double-Shell Tank Thermal and 4.10.2.3 
Seismic Project- Summary of Combined Thermal and 
Operating Loads with Seismic Analysis (6.6) 

Buckling RPP-RPT-28968 (6.4) 4.10.2.3 

Sloshing RPP-RPT-28968 (6.2.4) 4.10.2.3 

Seismic RPP-RPT-28968 4.10.2.3 

Stress Corrosion RPP-RPT-27574, RPP-RPT-28968 (6.3) 4.10.2.5 
C.raclcline: 
Seconda.ry Line.r RPP-ASMT-27986, Evaluation of Secondary Liner Under 4.10.2.8 

Postulated Waste Leakage Scenario in a Double Shell Tank 
Annulus, and RPP-RPT-28968 (6.5) 

Increased Concentrated RPP-RPT-25608, Hanford Double Shell Tank Thermal and 4.10.2.2 
Load Analysis Seismic Project - Increased. Concentrated. Load Analysis 

(Summary ofStructu.ral Analysis from RPP-28538, Rev 5, Page 4-53, Table 4-25) 

After reviewing the 2006 DST AR and some of the reports referenced in the 2006 DST AR, it is 
concluded as part of this 2016 DSTAR that: 

• Evaluations performed for the 2006 DST AR meet the current design requirement for the 
structural adequacy of the DST System 

• No new structural analyses of the DSTs are required for this 2016 DSTAR. 

The 2006 IQRPE recommended the following: 

• Operating conditions were modified to the following parameters (2006 DST AR 
Volume 1). 

o A Y Tank Farm DSTs may not contain waste of a density greater than 1. 77 g/cm3 

o Maximum dome temperature for re-rated AP Tanks is 135 °F 

o Maximum waste level for re-rated AP Tanks is 460 in. 

o Allowable specific gravity of waste for re-rated AP Tank Farm tanks is 1.83. 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ............................................................................... .-............... Page 23 

46 of 607 



RPP-RPT-58441 Rev. 00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

o Dome temperatures for AY, AZ, SY, AN, and AW Tank Farm tanks must not 
exceed 160 °F for a maximum vacuum level of 6 in. wg 

o Dome temperatures for re-rated AP Tank Farm tanks must not exceed 135 °F for 
a maximum vacuum level of 12 in. wg. 

These revised operating conditions were reviewed during this 2016 IQRPE assessment. For a 
discussion of operating parameters, see Section 4.3 . 

• Inspection of refractory concrete should be considered in all annuli videos. In the event 
of a tank leak, exposure of the refractory concrete to tank waste should be considered a 
serious condition and the time of exposure should be minimized unless laboratory 
analysis can be performed that would determine otherwise (DSTAR 2006 Volume 1). 
See Section 4.2.4 for a discussion of refractory concrete. It is not possible to perform 
these inspections under the tanks. If a method for performing these inspections is 
developed, they are still recommended. 

• Recommend tank dome elevation surveys be repeated every 2 years ±4 months in 
accordance with the operating procedures (OSD-T-151-00007, Operating Specffications 
for the Double-Shell Storage Tanks, Table 1.6.1). No settlement of the DSTs was 
documented when these surveys were repeated. 

• The dome loading monitoring program may be revised because RPP-RPT-25608, 
Hanford Double-Shell Tank Thermal and Seismic Project - Increased Concentrated Load 
Analysis, indicates that the tanks can withstand concentrated loads that may be greater 
than can be practically applied (2006 DSTAR Volume 1). The allowable dome loading 
monitoring program is still maintained. See Section 4.3 .6 for discussion of dome 
loading. 

4.2 CURRENT TANK INTEGRITY 

4.2.1 Construction Extent of Condition Review for Tank Integrity 

After tank AY-102 was found to be leaking in August 2012, all the DST farms were evaluated by 
reviewing original construction documentation and reported in the EOC review reports. Those 
reports are as follows: 

• RPP-RPT-54817, 241-AY-101 Tank Construction Extent of Condition Review for 
Tank Integrity 

• RPP-RPT-54818, 241-AZ Tank Farm Construction Extent of Condition Review for 
Tank Integrity 

• RPP-RPT-54819, 241-SY Tank Farm Construction Extent of Condition Review for 
Tank Integrity 

• RPP-RPT-55981 , 241-AW Tank Farm Construction Extent of Condition Review for 
Tank Integrity 

• RPP-RPT-55982, 241-AN Tank Farm Construction Extent of Condition Review for 
Tank Integrity 
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• RPP-RPT-55983 , 241-AP Tank Farm Construction Extent of Condition Review for 
Tank Integrity. 

The EOC reports evaluate the construction of the tank farms and compare them to the 
construction of tank AY-102 (RPP-ASMT-53793 , Tank 241-AY-102 Leak Assessment Report). 

The tank farms were constructed by three different contractors. Each of the contractors utilized 
different methods for shoring and constructing the DSTs. For the contractors that constructed 
each tank farm, see Table 4-1. 

The tank farms were designed under the codes current for the time the tank was constructed. See 
Table 4-3 for the material requirements used for the construction of each DST farm. See 
Table 4-4 for the design standard used for each DST farm. Table 4-4 fulfills the DST AR 
requirement for both the Federal and Washington State assessment requirements (40 CFR 265 
Subpart J, 265. l 91(b )(1); WAC 173-303-640(2)( c)(i)). 

Table 4-3: DST Material Properties 

Primary And 
Sttondary Tank 

Steel Material 
AY Tank Farm 

ASTM A515-65 
(Ref A) 

AZ Tank Farm ASTMA515-69 
(RefB) Grade 60 

SY Tank Farm ASTM 516-72 Grade 
fRefC) 65 

TankAW-101 ASTM A537-74a, 

(RefD) Grade 65 

TankAW-102 ASTM A537-74a, 

(RefD) Grade 65 

TankAW-103 
ASTM A537-74a, 

tbron1b AW-106 
(RefD) 

Grade 65 

AN Tank Farm ASTM A537-75 , 
(Ref[) Class I 

AP Tank Farm ASTM A537-79, 

(RefF) Class 1 

References: 
A) RPP-RPT-5481 7, Rev 0 
B) RPP-RPf-54818, Rev 0 
C) RPP-RPf-54819, Rev 0 

Meier Project No. 14-7579 

Wall Dome 
Concrete Concrete 

3000 psi 3000 psi 
TypeV Type Ill 

3000 psi 3000 psi 
TypeV Type III 

4500 psi 4500 psi 
Type II Type III 

5000 psi 5000 psi 

Type II Type II 

5000 psi 5000 psi 

Type II Type II 

5000psi 5000 psi 

Type II Type II 

5000 psi 5000 psi 
Type II Type II 

5000 psi 5000 psi 
Type II Type II 

D) RPP-RPf -55981, Rev 0 
E) RPP-RPf -55982, Rev 0 
F) RPP-RPT-55983 , Rev 0 

Foundation Reinfordn1 
Concrete Sted 

3000psi A432 

3000psi 
ASTM615 

uade60 

4500 psi Type lJ ASTM615 

strade60 
ASTM615 

4500 psi Type II grade60 
,.3 ties Gr 40 

ASTM615 
4500 psi Type Il grade60 

#3 ties Gr 40 

ASTM615 
4500 psi Type 11 grade 60 

#3 ties Gr 40 

ASTM615 
4500 psi Type n grade60 

#3 ties Gr 40 
ASTM615 

4500 psi Type II grade60 
#3 ties Gr 40 

Refractory 
Material 

Kaolite 220011 

Kaolite 2000 

Lite Wate50 

Lite \\iate 50 w/ I 
segment enriched 

with Cimcnt Fondu 

Lite Wate50 

enriched with 
Cimcnt Fondu 

Lite Wate 70 

Lite Wate 70 

Litecrete 60M 
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Table 4-4: Design Standards for Construction of DSTs 

TANK HANFORD CO STRUCTION 
DESIGN CODE 

FAR.M SPECIFICATIONS PRELIMINARY SECONDARY SEJSMJC CRITERIA 
LINER LINER 

AY HWS-7789 TO HWS-7791 ASME ASME UBC-TID- 024 

A1. HWS-8981 TO HWS-8982 ASME SECTIO Ill ASMESECTIO 111 TID-7024 

SY B-1 01-Cl , C2 & C3 ASME SECTIO1 IU ASMESECTIO III TID-7024 

AW B-120C3, C4, C5& DI 
ASMESECTIO VI Il ASME SECTIO VIIl 

SOC 4.1 TID-7024 
DEV2 DEV 2 

AN B-130-CJ , C3, C4 & DI 
ASMESECTIO VIIl ASME SECTIO VIIl 

SOC 4.1 TID-7024 
DEV2 DEV2 

AP B-340-C3, C4 & DI 
ASMESECTIO VI Il ASME SECTIO VIII 

SOC 4.1 TID-7024 
DEV2 DE 2 

Reference: RPP-28538, Rev 5, Table 4-1 

4.2.2 Concrete Foundation 

All of the DSTs are supported by concrete foundations designed to distribute the loads unifonnly 
to the soil below. The structural foundations contain slots, drain lines, and leak detection wells. 
Appendix I shows the configurations for the tank foundations . 

The tanks in AY Tank Farm foundations were 88 ft, 6 in. in diameter, constructed of 3000 psi 
concrete (tank AY-101 , RPP-RPT-54817). The diameter changed to 89 ft, 6 in. for the AZ, SY, 
AW, AN, and AP Tank Farms (AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, 
RPP-RPT-54819; AW Tank Farm, RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982; AP Tank 
Farm, RPP-RPT-55983) . As indicated in Table 4-3, the strength of foundation concrete 
increased from 3000 psi for tanks in the AY and AZ Tank Farms to 4500 psi for tanks in the 
remainder of the DST farms. The thicknesses of these foundation pads are diagramed in 
Appendix I. 

4.2.3 Secondary Tank Base 

The secondary (liner) tank base for AY Tank Farm had 1/4 in. thick steel for the entire tank base, 
knuckle, and walls (tank AY-101 , RPP-RPT-54817; tank AY-102, RPP-ASMT-53793). Due to 
many construction issues with the lower knuckle of the A Y Tank Farm tanks, the lower knuckle 
thickness increased to 1/2 in. for the AZ, SY, AW, and AN Tank Farm tanks and 9/16 in. for the 
AP Tank Farm tanks. The thickness of the secondary tank base was 3/8 in. for the AZ, SY, AW, 
AN, and AP Tank Farms (AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, RPP-RPT-54819; 
AW Tank Farm, RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982; AP Tank Farm, 
RPP-RPT-55983), which was a 50% increase in the thickness. 

The secondary tank hases were either (a) constructed on a tank foundation and raised to allow 
welding of the underside or (b) constructed on cribbing. All tank secondary bases were 
inspected on top and bottom prior to setting on their foundations . The non-destructive 
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examinations used during construction are listed in Table 4-5 . All welds were accepted prior to 
pouring refractory concrete. 

Table 4-5: Secondary Tank Inspection 

Secondary Tank Farms 
Tank Inspections AY AZ SY AW A.~ AP 

100% Radiography X X X X X XJ 

l 0O¾Magn~c Plrticle X X X X 
Tank Bottom I00¾ Liquid Pcnetrant X X X X 

100% Visual X X X X X X 

!Vacuum Leak Test X X 

I 00% Radiography X X X X X XJ 

I00¾Magnmc Plrtide X X X X 
Bottom Knuckle !00¾ Liquid Pcnctrant X X X X 

100% Visual X X X X X X 
IVacwm Leak Test X X 

100% Radiography xi X xi X X x• 
Vertical Wall 100% Marm~c Plrtide X X 

IO0¾Visual X X X X X X 

Uppo- Knuckle 
100% isual X X X X X X 

and Tank Dome 
otes 

1Random spot radiograph 
~Radiography up to 324 inches abo e floor plates 
3.i\11 butt welds 
4.i\11 butt " clds induding the "velds of the cylindrical shell upper knuckle 

Bulges in the secondary tank bases were noted for all tank farms except AN and AP Tank Farms. 
Additional calculations were performed to justify the acceptance of these bulges. All these 
secondary tank bases were approved at the time of construction (AY Tank Farm, 
RPP-ASMT-53793 ; AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, RPP-RPT-54819; 
AW Tank Farm, RPP-RPT-55981). 

4.2.4 Refractory 

The refractory is the nominal 8 in. thick insulating layer of concrete between the primary tank 
base and the secondary tank base. The purpose of the refractory is to insulate the concrete 
foundation from the high temperatures required during the heat treatment of the primary tank. 
"The refractory pad also housed ventilation piping, thermocouple conduit, and air distribution 
slots. The air distribution slots allowed airflow to cool the primary tank bottom and to direct 
potential leaks to the tank annulus where leak detection instrumentation is installed" 
(RPP-ASMT-53793). See Table 4-3 for refractory material used in each of the tank farms . 

The stiffener ring for the A Y Tank Farm tanks were a 3/16 in. bent plate 6 1/2 in. tall with a 2 in. 
base (RPP-ASMT-53793). The remaining DST farms used a 7 in. x 3/4 in. steel stiffener ring 
(AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, RPP-RPT-54819; AW Tank Farm, 
RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982; AP Tank Farm, RPP-RPT-55983). 
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The pattern used for air distribution slots varied in the DST farms (RPP-RPT 54818). 

Some of the refractories were deeper than the 8 in. nominal depth to maintain at least 5 in. above 
the bulges in the secondary liner base. The refractory concrete was cured during the stress relief 
of the primary tank by raising the temperature inside the tank and holding it for a time noted in 
Appendix 0. 

Cold weather froze some of the refractory material in tanks AY-101 , AZ-101 , SY-101 , and 
SY-102. A portion of the frozen material was removed and replaced. In addition, some of the 
refractory material got wet. Concern is that "the post stress relief of the tank would leave behind 
voids in the material following evaporation, reducing overall material strength" (tank A Y-101 , 
RPP-RPT-54817). Several DSTs had refractory repairs that were approved at time of 
construction. There has also been concern that if tank waste leaks into a refractory that is not 
totally cured, that the refractory may disintegrate. 

" It is estimated that the primary tank could settle only up to 1 in. even in the hypothetical event 
of total bond loss within the insulating concrete pad due to immersion in tank waste" 
(tank AY-101 , RPP-RPT-54817). If the primary tank were to settle 1 in. , the structural adequacy 
of the tank would not be compromised. 

During the time of DSTs construction, it was determined by tests or by certification by the 
refractory manufacturer that once the refractory was heat cured, there would be no compatibility 
issues with the contents of the waste in the DSTs. All of the refractories were accepted as cured 
at the time of construction. 

4.2.5 Primary Tank Base 

The primary tank base for the A Y Tank Farms DSTs consists of a 1 in. thick by 4 ft. diameter 
center plate with 3/8 in. thick base plate welded to the 7 /8 in. thick bottom knuckle 
(tankAY-101, RPP-RPT-54817) . The AZ, SY, AW, and AN Tank Farms primary tank bases 
consist of a 1 in. thick by 4 ft. diameter center plate with 1/2 in. thick base plate welded to the 
7/8 in. thick bottom knuckle (AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, 
RPP-RPT-54819; AW Tank Farm, RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982). The 
AP Tank Farm primary tank bases consist of a 1 in. thick by 4 ft. diameter center plate with 
l /2 in. thick base plate welded to the 7 /8 in. transition plate that is welded to a 15/16 in. thick 
bottom knuckle (RPP-RPT-55983). The diameters of all the primary tanks are 75 ft. Each of the 
tanks used similar methods for construction of the primary tank base as was used for the 
secondary liner base. 

All of the joints in the tanks are butt welded together (RPP-ASMT-53793). The welds were 
inspected per the inspection requirements shown in Table 4-6. Weld rejection rates for the tanks 
are found in Appendix K and are summarized in Table 4-7. As indicated in Table 4-7, although 
some of the tanks had better total weld rejection rates than A Y-102, some of the tank weld 
rejections rates were comparable to those of tank A Y-102. 

Bulging of the tank bases was noted for tanks SY-101 , SY-103, AN-102 and AP-104: 
"reworking welds created added distortions. It is likely that weld rejection and repair was a 
contributor to tank bottom bulging" (SY Tank Farm, RPP-RPT-54819). All primary tank bases 
were accepted as satisfactory prior to completing the tanks. 
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Table 4-6: Primary Tank Inspections 

Prm1111 Tank Impectims 

100% Radiol!Rt)by 
100% r-.-ta911etic Partido 
100% Liquid Penetrant 

Tank Botlom 100% Visual 

H;orosratic Leak Test 

Varuum Leak Test 

100% Radiolll'.3t)by 
100% MaF1).etic Paitide 
100% Liquid Penetrm 

Bottan Knuckle 100% Visual 

H')orostatic Leak Test 
Varuum Leak Test 

100% Radiography 
100% Ma~etic Particle 

\ ertical Wall 100% Liquid Penetrm 
100% Visual 

H)orostatic Leak Test 

Upper Knuckle 100% Virual 

and Tank Dome Hydmstatic Leak Test 

• OteS 

1See Table 8 for h ·drostatic test heights 

J All rutt welds 
3Radiograph up to 422 inches 
4~ot including tank wall ro upper lmuckle 

Meier Project No. 14-7579 

AY AL 
X X 
X X 

X X 
X X 

X X 

X X 

X X 
' 

X X 
X X 
X X 
X x3 
X X 

X X 
X xi 
X X 
X X 

Ta.nkfarms 
SY A" AN AP 
X X X x2 
X X X X 
X X X X 
X X X X 
X X X xi 

X X X xi 
X X X X 
X X X X 
X X X X 
X X X xi 

x3 X X' X 
X X X X 

X 
X X X X 
X X X xi 
X X X X 
X X xi 
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Table 4-7: Tank Farm Primary Tank Bottom Weld Comparison 

Total W eld 
Tank 

Rejection Rate (% ) 
References 

AY-101 102% RPP-RPT-55982, Rev O 

AY-102 33.8% Table 5-7, pgS-4 

AZ-101 14.5% RPP-RPT-54818, Rev 0 

AZ-102 6.3% Table 5-7,pg 5-2 

SY-10 1 30.1% 

SY-102 22.0"k 
RPP-RPT -54818,Rev 0 

SY-103 25.7% 
Table 5-2,pg 5-2 

AW-101 30.0% RPP-RPT-55981 ,Rev O . 

AW-102 31.0% ~ Table 5-1,1>11; 5-1 

AW-103 27.0% RPP-RPT-55981 ,Rev 0 

AW-104 34.0% Table 5-2,pg 5-2 

AW-105 31.0% RPP-RPT -55981 ~ev 0 

AW-106 24.0% Table 5-3,pg 5-2 

A"'"-101 13.0% 

AN-102 13.0% 

AN-103 9.0% 
RPP-RPT-55982, Rev 0 

AN-104 9 .0"/4 
Table 5-2, pg 5-2 

AN-105 15.0% 

AN-106 10.0% 

AN-107 20.0% 

AP-101 6.0"A. 

AP-102 9.0% 

.AP-103 10.0% , 

AP-104 9.0% RPP-RPT-55983, RevO 

AP-105 120% Table 5-2, pgS-2 

AP-106 6 .0% 

AP-107 7.0% 

AP-108 5.0% 

4.2.6 Secondary Tank Walls 

The secondary tank walls provide secondary DST containment. These tank walls also provide 
the interior form for the concrete shell surrounding the tank. In the completed state, the bottom 
knuckle is the only portion of the secondary tank wall that is not supported by concrete. 
Therefore, the only area that needs to be considered for the structural adequacy of the DSTs after 
the concrete has cured is the bottom knuckle. The load that this knuckle was designed to resist 
was for the primary tank wall to leak and fill the secondary containment tank. For tank A Y-101 , 
the specific gravity of the waste must be kept below 1. 77. The design thickness for tank A Y-101 
is 1/4 in. with 60 mil loss in thickness for a total thickness of 0.19 in. For AP Tank Farm tanks 
with 460 in. of waste, the maximum specific gravity of the waste in the secondary containment 
tank is 1.83 (2006 DSTAR Volume 1). Apparent thinning of the secondary containment floor 
reported in RPP-RPT-58276, Ultrasonic Inspection Results f or Double-Shell Tank 241-AP-102 -
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FY 2015, does not pose a structural adequacy concern because these areas are supported by the 
concrete foundation . 

The nominal thicknesses of the secondary tank walls are shown in Figure 4-3 . As indicated, the 
plate thickness for the secondary liner of the A Y Tank Farm tanks is 1 /4 in. while all other tanks 
utilize 3/8 in. wall thickness. 

omlnal Tank Secondary WaU Thickness 
440 

1/4• Top 
_ 3/8" Top Knuckle Plate 

400 
Knuckle Plate 

(AY) (AZ, SY, AW, A , AP) 

360 
1/4" Plate 3/8" Plate 

320 (AY) ~ (AZ, SY, AW, AN, AP) 

,..., 280 

~ 
,!, 240 

3/8" Plate ii = -"I 

" • I-

200 

160 

120 +----

80 +--......... -

1/4" Plate 
(AY) 

1/4• Plate 
(AY) 

(AZ, SY, AW, 
AN, AP) 

8" ate 

(AZ, SY, AW, 1/2" Bottom 
- 1----+-~-o--+ AN, AP) Knuckle Plate 

40 
' 3/8" Plate (AZ, SY, AW, AN) 

1/4" Botiom / L.,.- (AZ SY, AW, - 9 16" Bottom 
Knuckle Plate f AN, AP) -- Knuckle Plate 

0 +--c-----i('--A Y)-'--,-----"!--~-~----,----r---+-- ,-L---,-~-""'"'"-'----r--+--.....---,c----, 
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

References: Wall Thickness (lo) 

A) AY Tank Fann RPP-RPT-54817, Rev 0, Section 4.4, pg 4-5 D) AW Tank Fann RPP-RPT-42147, Rev 2, Section 1.3.2, pg 1-5 
B) AZ Tank Fann RPP-RPT-54818, Rev 0, Section 4.4, pg 4-6 E) AN Tank Fann RPP-RPT-55982, Rev 0, Section 4.6, pg 4-9 
C) SY Tank Fann RPP-RPT-54819 Rev 0, Section 4.6, pg 4-7 F) AP Tank Fann RPP-RPT-55983, Rev 0, Section 4.6, pg 4-7 

Figure 4-3: DST Secondary Wall Nominal Thickness 

In all of the DSTs, the top knuckle of the secondary tank wall was not installed until tank heat 
treatment and hydrostatic testing was complete. The top of the top knuckle does not attach to the 
primary tank. A gap is maintained to allow movement between the two tanks. Flashing attached 
to the primary tank covers the gap to prevent the concrete dome material from entering the 
annulus (AY Tank Farm, RPP-ASMT-53793; AZ Tank Farm, RPP-RPT-54818; SY Tank Fann, 
RPP-RPT-54819; AW Tank Farm, RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982; AP Tank 
Farm, RPP-RPT-55983). 

An evaluation of the bottom knuckle of the secondary liners was conducted and is summarized in 
RPP-ASMT-27936, Evaluation of the Secondary Liner under Postulated Waste Leakage 
Scenario in a Double-Shell Tank Annulus. That evaluation concludes that "the secondary liners 
of all six sets of DSTs will maintain their structural integrity, accounting for appropriate design 
input loads, in the event of a leakage from primary tank to secondary steel liner shell. As a result 
of this evaluation, there is no change to the design and operating conditions of DSTs, except for 
A Y DSTs where the bulk waste specific gravity has been changed from 2.0 to 1. 77 for operating 
conditions" ( pg. 11 ). 
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4.2.7 Primary Tank Walls 

The thicknesses of the primary tank walls are shown in Figure 4-4. Also in the figure is a line 
representing the minimum primary tank wall thickness for strnctural adequacy. All of the other 
tank farms have thicker primary tank walls than tank A Y-101. The complete set of figures 
showing primary tank wall thickness with current primary tank wall thickness is shown in 
Appendix L. The thickness of the primary tank walls are adequate to resist the design forces 
shown in Table 4-8 (RPP-RPT-28968, Hanford Double-Shell Tank Thermal and Seismic Project 
- Summary of Combined Thermal and Operating Loads with Seismic Analysis). In addition, the 
waste temperature for operation is to be 350 °F for the first 20 years, then 160 °F for the next 
40 years. A 60-year lifespan for the tanks was used in the strnctural analysis (RPP-RPT-28968). 
Note that the 422 in. (35 ft, 2 in.) design supemate height is higher than the actual operating 
supemate levels for most of the tanks. The AP Tank Farm was re-rated for a 460 in. (38 ft, 4 in.) 
supemate height (2006 DSTAR Volume 1). 

Nominal Tank Primary Wall Thickness 

3/S" Top I 1 " Top 
400 +t.-----~ Knuckle Plate ~ ,---+---<,.__ Knuckle.Plate ~---------

(AY, AZ, SY) (AW, AN, AP) 

I ll" Plate 

300 +----+---, ...... -----,-----,---+---+-- (AY, AZ, SY, ---+---+------~ 
AW, AN, AP) 

g 2SO Min Wall 
:.; Thickness 
~ Based on Stress 1/2" Plate 
c= 200 +-----+---+--~'---- (AY, AZ, SY, :==d·---rl=- 9/16" Plate -+---+---f-----+---
1 ~~ ~ 
• 

I-< ISO +----+---+----------,.---+--~---~--+--+----+---+--~---

References: 

3/4" Plate 

100 +------+----,----+----, c----+--- (AY, AZ,SY, 
AW, AN, AP) 

- IS/16" 
Bottom 
Knuckle 

SO +---t--t---,----i---+---i--t-----+--,--+-=- ...:::::---i--.,.--+-~.._-~- Plate (AP) 

i 
O.OS 0.10 0.IS 0.10 O.lS 0.30 O.JS 0.40 0.4S O.SO O.SS 0.60 0.6S 0.70 0.75 0.80 0.8S 0.90 09S 

Wall Thickness (la) 

A) AY Tanlc Farm RPP-RPT-54817, Rev 0, Figure 3-1 D) AW Tanlc Fann RPP-RPT-43609, Re~· 0, Table I G) Min Wall Thick RPP-RPT-32238, Rev 0, Figure 4-1 
B) AZ Tanlc Farm RPP-RPT-43609, Rev 0, Table I E) A..'l Tanlc Fann RPP-RPT-27467, Re,· 0, Figure 10-1 
C) SY Tanlc Farm RPP-RPT-S2S72, Rev 0, Table ES-2 F) AP Tanlc Farm RPP-RPT-SS2S9, Rev 0, Table ES-2 

Figure 4-4: DST Primary Wall Nominal Thickness 
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Table 4-8: Double-Shell Tank Load Conditions for Analysis 

Desl20 Load Value Notes 
Desi20 Life > SO years A 60-year desi~ life in used. 

Atotal corrosion allowance of0.060 inch is 
Maximum Corrosion Rate 1 mil yr 

applied to the specified nominal thicknesses. 

Soll Cover 8.3 ft @, 125 l"tY'ft' relative to dome apex 

Hydrostatic 
422 inches @, 1.77 SpG Tank Fanns: A Y, AZ, SY, AN, AW 
460 inches @ 1.83 SoG Tank Fann: AP 

-6 or -12 in. wg c~ ater gauge) :S 
Pm= :S +60 in . wg Primary tank; -1 2 in w .g. applies to AP only 

Pressure. ·20 in. wg :S P armus :S +60 in . wg Annulus; -20 applies to AP; -6 for all others 

·6 in. wg < P ...;..-v • P uni1us Tank Fanns: AY, AZ, SY, AN, AW 

·1 2 in.~ g < Pm...,,, · Panruus Tank Fann: AP 

Live.Load 40 lb/fl2 Unifonn 

200,000 lb. nominal Concetrated 
3S0°F Maximum bulk temperature of waste first 20 years 

Tbermal 
160"F Maximum bulk temperature of waste after first 20 years 
20°F/dav Waste maximum heatup/cooldown rate 
1/vr Cyclic rate 

Reference: RPP·RPT-28968 , Rev 1, Page 53 

4.2.8 Primary Steel Dome 

The primary plate thickness used was 3/8 in. for the construction of the domes in all the DST 
farms (AY Tank Farm, RPP-RPT-54817; AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, 
RPP-RPT-54819; AW Tank Farm, RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982; AP Tank 
Farm, RPP-RPT-55983). 

All of the tank domes have penetrations for monitoring and equipment. Appendix N shows the 
penetrations in each dome. Some of the penetrations are directly into the primary tank and some 
are through the secondary top knuckle into the annulus. The primary tank penetrations were 
made and welded into place prior to stress relief of the tank except for tank AP-107, which had 
an additional 42 in. riser installed after the completion of the tank (AP Tank Farm, 
RPP-RPT-55983) . 

The primary steel dome provided the interior form for the concrete dome of the DSTs. Anchor 
bolts were used to attach the steel dome to the concrete dome. The primary steel dome is not 
required for the structural adequacy of a DST after the concrete dome is complete. 

4.2.9 Primary Tank Stress Relieving 

All of the primary DSTs were heat treated to provide stress relief for the primary DSTs. Heat 
treatment times and temperatures for each tank are shown in Appendix 0. After the completion 
of the primary DSTs before the installation of the secondary top knuckle, the tanks were 
insulated and heated. The first stage of the heating was performed and held to allow the 
refractory to cure, then the tank was heated and held a prescribed length of time. The purpose of 
this heat treatment was to remove the residual stresses caused by welding the tank (A Y Tank 
Farm, RPP-RPT-54817; AZ Tank Farm, RPP-RPT-54818; SY Tank Farm, RPP-RPT-54819; 
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AW Tank Farm, RPP-RPT-55981 ; AN Tank Farm, RPP-RPT-55982; AP Tank Farm, 
RPP-RPT-55983). 

"After stress relieving, it was noted .. . AW-101 exhibited reverse curvature and flat spots near the 
risers that were used for the stress relief burners" (AW Tank Farm, RPP-RPT-55981). Reverse 
curvature and flat spots were also observed in tanks AW-102, AW-103, and AW-104 although 
they were less than that of tank AW-101 (RPP-RPT-55981). "Four of the seven tanks in the 
AN Tank Farm exhibited areas of flat spots or reverse curvatures" (AN Tank Farm, 
RPP-RPT-55982). Tanks AP-103, AP-104, AP-105, and AP-107 all had domes that dropped 
2 to 5 in. All of these were accepted as is or had additional anchor bolts added for concrete 
dome support (AP Tank Farm, RPP-RPT-55983). · 

All DSTs were accepted as meeting the stress relief of the primary tanks prior to completion. 

4.2.10 Hydrostatic Testing 

All of the tanks in the DST fa1ms were hydrostatically tested prior to completing the concrete 
dome over the tanks. All tanks passed this test (AY Tank Farm, RPP:RPT-54817; AZ Tank 
Farm, RPP-RPT-54818; SY Tank Fann, RPP-RPT-54819; AW Tank Farm, RPP-RPT-55981; 
AN Tank.Farm, RPP-RPT-55982; AP Tank Farm, RPP-RPT-55983). The heights used for the 
hydrostatic water tests are shown in Table 4-9. 

Table 4-9: Hydrostatic Water Test Height 

Depth of 

Tank Farm Hydrostatic Reference 

Test 

AY 39 ft 
RPP-RPT-54817, Rev 0, pg 4-10 

AZ. 39 ft 
RPP-RPT-54818, Rev 0, pg 4-12 

SY 39 ft 
RPP-RPT-54819, Rev 0, pg 4-10 

AW 35 ft 
RPP-RPT-55981, Rev 0, pg 4-12 

AN 35 ft 
RPP-RPT-55982, Rev 0, pg 4-12 

AP 40ft 
RPP-RPT-55983, Rev 0, pg 4-10 

Water was utilized in the AW, AN, and AP Tank Farms tanks as part of the support for the 
domes during the concrete pours (AW Tank Farm, RPP-RPT-55981; AN Tank Farm, 
RPP-RPT-55982; AP Tank Farm, RPP-RPT-55983). See Section 11.2 for corrosion due to water 
in the tanks. 

The DSTs were all accepted as watertight prior to completion. 
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The configuration of the concrete shell for each DST farm is shown in Appendix I. The concrete 
shell consisted of a reinforced nominally 18 in. wide wall section that utilized the secondary liner 
for the interior form and the reinforced concrete dome section that was attached to the primary 
tank dome with anchor bolts. The base of the concrete wall section was supported by a steel 
bearing plate on the concrete foundation (RPP-RPT-54817). The base of the wall had headed 
studs that attached to a steel slide plate that rested on the bearing plate. Sealant was used between 
the slide plate and the secondary liner. The concrete shell was designed to slide on the 
foundation as required by the expansion and contraction of the tank (RPP-RPT-55981). 

The anchor bolts used to attach the concrete dome to the primary tank dome were evaluated as 
part of the 2006 DST AR. These analyses used cracked concrete assumptions and are identical to 
the cunent code required anchor bolt designs. This report finds that the anchorage was 
acceptable by cun-ent design standards (RPP-RPT-28968). 

4.3 CONFORMANCE WITH OPERATION REQUIREMENTS FOR 
DOUBLE-SHELL TANK STRUCTURAL ADEQUACY 

The DST operating parameters are shown in Table 4-10. DST operations have been maintained 
below these limits except as discussed in the following sections. 

Table 4-10: Double-Shell Tank Operating Parameters Showing Supernate Level, 
Temperature, and Specific Gravity. 

Normal Mu: Stnittw"al 
· Opentm& A llllaorized Limil Tass Limit Llmi1 

(illchH) (illd1es) 
(illcllfl} 

RdA Rd .°' 
RefA 

241-A\"-lOl 364 3 0 3 0 
tlma 102 

241-AZ-101 364 3 0 3 0 
tlln 102 

241-SV-101 41 6 422 422 
tlma 102 

141-AW-101, 41 6 422 422 
103 thn 106 

141-."W-102 409 422 422 

AN-101 41 6 422 4.ll 
tlln 107 

241.AP-102, 
416 422 460 104 106 107 

241-AP-101, 454 458 460 
103105 108 

Reftrence . 
. ",) OSD-T-151-0000 , Rev 12, Table 1.1.1, Page l 
B) OSD-T-151-0000 , Re,, 12, Table U .1 , PageS 
C) OSD-T-151-00007, Rev 12, Table l.3.l , Page9 

Meier Project No. 14-7579 

Mu: 
Hydrostatic 

L1tad 
(in·&) 
RefB 

655 

655 

l 

I 

I 

I 

841 

841 

Mu:Bd. 
PrimarJ Tank Va.c• an AlllllllllsV1clllllll 

Sp«ifit 
Mu Mill Mu Mill 

Vac•• Vacaam V1c• 11111 Vac• an Gn..-ity (inc) (ill ,re) (ill ,re) (ill ,re) 
RdB RdC RefC RdD RdD 

I. 
-6 

0 
-20 

0 (-!<>vacuum) (+20 vacuum) 

I. 
-6 

0 
- 6 

0 
{i{) vacuum) <+6 ,-acuum) 

I. -6 0 - 6 0 
Ii{) \<"aCUum) <+6vacuum) 

I. -6 0 
. 20 

0 
/-!<>vacuum) 1<+20vacuum1 

1.7 -6 0 -20 
0 l-+6vacuum) I<+ 20 ,,acuum 1 

I. 
. 6 

0 -6 0 
Ii<> \<-acuum) <+6vacuum) 

1.83 
- 8.7 

0 
. 20 

0 
I <+8. 7 vacuum' 1<+20 v-acuum1 

1.83 
. 8.7 

0 
-20 

0 (+8.7 vacuum) (+ 20 vacuum) 

D) OOO.T-151 .0000 , Rev 12, Table IJ.2, Pate 10 
E) OSD-T-1 51-0000 , Rev 12 , Table 1.4.1, Page 11 

Mu Temp 
for Waste Mu r-p 
ad~td for Coacrete 

en (°F) 
RdE Rd[ 

260 
Dome: 160 
Wall: 350 

260 
~ : 100 
Wall: 350 

250 Dome: 160 
Wall: 250 

350 Dome: 160 
Wall: 236 

350 Dome: 160 
Wall: 236 

350 Dome: 160 
Wall: 236 

210 
Dome: 135 
Wall: 236 

210 
Dome: 135 
\Vall: 236 
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4.3.1 Primary Tank Wall Thickness 

The nominal and actual measured DST wall thicknesses are shown in Appendix L. The required 
wall thickness for structural adequacy is also shown. Minimum wall thicknesses of the primary 
tank due to stress are provided for the 422 in. tank waste height. Detennine the minimum wall 
thicknesses of the primary tank due to stress for the 460 in. tank. waste. This minimum required 
wall thickness will provide guidance for dete1mination of the life span of the DSTs. 

Verification of the structural adequacy of the primary tank walls is made by visual inspection 
and by UT measurement every 8 to 10 years. 

4.3.1.1 Ultrasonic Testing Inspections 

A complete list of tanks inspected using UT is in Table 1 of RPP-RPT-58301 , Double-Shell Tank 
Ultrasonic Testing Summary. That report also contains comprehensive summaries of all UT 
inspections. 

As noted in Table 4-11 , the reporting criteria for UT inspections were set at 50% of the 
Brookhaven National Laboratory (BNL-52527, Guidelines for Development of Structural 
Integrity Programs for DOE High-Level Waste Storage Tanks) criteria: 

• Wall thinning: >10% of nominal wall thickness 
• Pit depth: >25% of nominal wall thickness 
• Linear indication: >6 in. long and 0.1 in. deep. 

Table 4-11: Ultrasonic Testing Evaluation Guidelines and Reportable Values 

Parameter 
BNL-52527 Double-Shell Tank Integrity 

Evaluation Levels Program Reportable Value 

Thinning 20 % plate thickness 10 % plate thickness 

Pitting 50 % plate thickness 25 % plate thickness 

Cracking > 12-inch, 200/o plate thickness All detectable linear indications 
<12-inch, 500/o plate thickness > 6-inches and 10% plate thickness 

Reference: RPP-RPT-39149, Rev. I. 

The following lists the accuracy required in order to be approved as UT operators for this work: 

• Wall thinning: ± 0.020 in. 
• Pits, depth: ± 0.050 in. 
• Linear, depth: ± 0.1 in. 
• Location, reportable indications: ± 1.0 in. 

Nominally, all UT measurements provide results to the nearest 1 mil (0.001 in.). Demonstration 
tests on test plates were able to obtain a repeatability of measurements to ±5 mil (PNNL-19010, 
Evaluation of Ultrasonic Measurement Variation in the Double-Shell Tank Integrity Project) . 
However, in demonstration tests on clean unused steel plate, the reproducibility was about 12 mil 
due to the irreproducibility of location, operator, software, and equipment error 
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(RPP-RPT-57127, Ultrasonic Inspection Results for Double-Shell Tank 241-AP-106-FY 2014) . 
A review of 13 DSTs that were examined twice suggests the error can be reduced to about 6 mil 
for average thicknesses while the minima have an error of 8 mil (RPP-RPT-46309, Riser 
Difference Evaluation f rom Ultrasonic Wall Th ickness Inspection of Thirteen Double-Shell 
Tanks, pg. 18; PNNL-19242, Riser Difference Evaluation from Ultrasonic Wall Thickness 
Inspection of Thirteen Double-Shell Tanks). Nevertheless, a review of a recent UT summary 
document (RPP-RPT-58301) suggests an error of 10 tol5 mil is not unreasonable in part because 
of the use of different risers can lead to an error of 10 tol2 mil (with a compromise/consensus 
value of 10 mil) (PNNL-15182, Riser Difference Uncertainty Methodology Based on Tank A Y-
101 Wall Thickness Measurements with Application to Tank AN-10 7); even so the variability 
between plates outweighs that of the risers (RPP-RPT-46309; PNNL-19242). 

As seen from the various UT reports (RPP-RPT-58301), thicknesses in the 2006-2013 period can 
be significantly different than in the pre-2006 data (RPP-RPT-46309; PNNL-19242). See 
Appendix L for average wall thickness of the tanks. 

Further, tank/couplant temperature difference data are critical; if the couplant is too cool, 
thickness is underestimated (PNNL-19010, pg. iv); if the couplant temperature is less than the 
calibration block (test surface), the wall thickness can be underestimated by as much as 35 mil 
(PNNL-10910). Even if the tank/couplant temperature changes are within the specified 25 °F, 
the under/over estimation of wall thickness can be as great as ±14 mil (PNNL-19010). The 
temperature that was used for the calibration of the UT measurements appears to be the 
temperature of the liquid in the tanks. This is not the temperature of the primary wall steel. It is 
recommended that the temperature of the steel be taken at the same time and location of the UT 
measurements to provide more accurate wall thickness measurements. 

The temperature used for determining the UT wall thicknesses was based on the interior waste 
temperature of the couplant. It is unclear what the temperature is of the couplant at the primary 
wall. The temperature of the steel inside the annulus is unclear. It should be determined if the 
steel temperature varies throughout the height of the tank. As the tanks approach the end of life 
for structural adequacy, the steel wall thickness measured by UT may or may not be affected by 
the variations in temperature. Therefore, temperature readings of the primary wall steel inside 
the annulus should be made in conjunction with the UT measurements to determine if this 
improves the accuracy of the UT measured wall thicknesses. 

Despite being unable to predict the actual thinning of the tank walls at this time, the UT 
measurements provided do show that the double-shell primary wall thickness is satisfactory for 
structural adequacy of the DSTs. 

4.3.2 Liquid Level 

The liquid level of the DST System is maintained below the design tank liquid levels. See 
Appendix M for a historical summary of tank waste levels. The maximum operating waste 
levels for the tanks are included in that appendix. The structural adequacy liquid level used for 
tank analysis is 422 in. (RPP-RPT-28968). The AP Tank Farm was re-rated for a 460 in. liquid 
height (2006 DSTAR Volume 1; OSD-T-151-00007). 
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4.3.3 Temperature 

The operating temperatures for supemate listed in the DST operating specification documents 
(OSD) show the maximum temperatures for waste and steel ranging from 210 °F for the 
AP Tank Farm to 350 °F for the AN and AW Tank Farms (OSD-T-151-00007). See Appendix P 
for a historical summary of tank temperatures. The waste in all DSTs, with exception of the AZ 
Tank Farm tanks, has been kept at or below 130 °F. The waste in tankAZ-101 had a 194.4 °F 
liquid temperature spike in October 2005. Since 2006, the liquid temperature in tanks AZ-101 
and AZ-102 have generally been maintained below 160 °F. Tank AZ-102 waste exceeded 160 
°F one time in late 2007; tank AZ-101 waste has exceeded 160 °F three times since 2006. In all 
cases, the liquid waste has been kept well below the 260 °F design limit (RPP-11801 , Analysis of 
Record Summary for Double-Shell Tanks ; OSD-T-151-00007). The temperature of the DST 
tanks has met the requirements of the operating conditions (OSD-T-151-00007) and has met the 
intention of the The1mal and Seismic Project design parameters (RPP-11801). 

4.3.4 Specific Gravity 

Each DST farm tank is rated for a design specific gravity of the waste based on the ability of the 
lower knuckle to support the waste. Table 4-8 lists the specific gravity design limits for each 
DST farm. Table 4-10 lists the specific gravity operating limits. The tank wastes have been kept 
within these design specifications. The rated specifications of specific gravity and liquid level of 
the waste fall within the allowable stress for the secondary tank lower knuckle for secondary 
containment of the waste (2006 DSTAR Volume l; OSD-T-151-00007). 

Therefore, there is no anticipated stmctural degradation of the tanks due to the specific gravity of 
the material stored within them. See Section 9.3.2 for a discussion on specific gravities of the 
tank waste. 

4.3.5 Waste Compatibility 

The waste is compatible with the materials of constmction as summarized in Section 10.5. 
Section 10. 5 addresses the Federal and Washington State requirements that the assessment must 
determine that the tank system has sufficient compatibility with the waste to be stored 
(40 CFR 265 Subpart J(b); WAC l 73-303-640(2)(c)). 

4.3.6 Dome Loading 

The total concentrated allowable loads have been established and are documented in RPP-11801. 
The dome loading control is currently under the oversight of the Waste Storage Cognizant 
Engineer. Loading calculation requirements have been revised to allow a maximum of 10,000 lb 
of dome load in a 10 ft radius. (TFC-ENG-FACSUP-C-10, Control of Dome Loading and SSC 
Load Control) . Historic dome loading including survey information for the DST farms is up to 
date. The procedures used and documented are adequate for the stmctural adequacy of the tank 
domes. No out of tolerance deflections or overloads were documented (RPP-20260, 241-AY 
Tank Farm Historic Dome Load Record Data; RPP-20261 , 241-AZ Tank Farm Historic Dome 
Load Record Data; RPP-20262, 241-SY Tank Farm Historic Dome Load Record Data; 
RPP-20259, 241-AW Tank Farm Historic Dome Load Record Data; RPP-20257, 241-AN Tank 
Farm Historic Dome Load Record Data; RPP-20258 , 241-AP Tank Farm Historic Dome Load 
Record Data). 
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Reinforced concrete pits were constructed as the top of the tanks were backfilled to provide 
access to some of the risers and equipment. Typical pit construction is shown in Figure 4-5. The 
locations of the pits are shown in Appendix N. The pits are listed in Table 7-1 with their date of 
construction and current age as of September 2015; this meets the requirements of 
WAC 173-303-640(2)(c)(iv) and 40 CFR 265 Subpart J4 to document the age . of the 
DST System. 

Typical Pit 

Top of DST Dome 

Figure 4-5: Typical Pit Cross-Section 
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The materials used in pit construction and design are documented in Appendix Q. The design of 
the tanks meet requirements for structural adequacy of the structures. The structural evaluations 
for pits in the SY and AP Tank Farms were not located (RPP-29539) for the 2006 DSTAR 
Volume 1, and have not been performed since the 2006 DST AR. These pits were constructed 
after the A Y pits. The materials used became stronger as each successive tank system was 
installed. For example, Appendix Q, Table Q-2 shows that the A Y pump pit and AZ pump pit 
were constructed using 40,000 psi reinforcing and 3,000 psi concrete. The AW valve pit was 
constructed after the A Y and AZ pits. It was constructed using 60,000 psi reinforcing and a 
combination of 3,000 psi and 4,000 psi concrete. Therefore, these pits constructed for the SY 
and AP Tank Farms meet or exceed the design for the A Y pits. Therefore, the construction of 
the pits is acceptable for structural adequacy. This, along with the visual inspections of the 
cracks in the pits, meets the requirements of 40 CFR 265 Subpart J(b) and WAC 173-303-
640(2)( c ). 

Per the coating inspection of the pits, the cracks were all nonexistent or structurally insignificant. 
Pit SY -02A was the only pit with a crack that was not repaired approximately 18 in. below the 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ...... ..................... ...................... ... .. . .. ............. ............... ........ .. Page 39 

62 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

lid lip. This crack was determined not to be a concern (RPP-RPT-25980, Project W-314, SY-02A 
Pit Concrete Structure and Coating Indep endent Integrity Assessment Report). No width or 
length was given in the report for this crack. All concrete cracks when under load and hairline 
cracks inside the pits are expected and acceptable. It is recommended that the future pit 
inspections made when the pits are recoated provide a numerical crack width and length in the 
documentation if significant. The crack width may be detennined using a scale or by using a 
feeler ·gauge. Diagonal or horizontal cracks should be evaluated by a structural engineer to 
dete1mine if the structural adequacy of the pit is in question or if the concrete is adequate. 
Diagonal cracks may indicate shear yielding in the pit wall. · Horizontal cracks may indicate 
vertical steel yielding due to horizontal pressure on the exterior of the pit. 

The pits and their coatings are compatible with the waste per Section 7.0 and Section 10.0, as 
required by 40 CFR 265 Subpart J(b) and WAC 173-303-640(2)(c). 

The pits are adequately designed and have sufficient structural strength to ensure that they will 
not collapse, rupture, or fail as required by 40 CFR 265 Subpart J(b) and 
WAC 173-303-640(2)(c). 

4.5 DISCUSSION OF RESOLUTIONS OF THE 2006 DSTAR 
RECOMMENDATIONS 

• 2006 DSTAR Item R5: An effort is currently underway to model DST loading. This 
effort should be catTied through to include dome deflection studies such that a basis can 
be provided for dome deflection survey allowable dome deflections which would then be 
translated into allowable riser deflections. The effort should also be can·ied through to 
detennine failure loads for the DSTs, including both uniform and concentrated. 

o 2016 DSTAR: Load analysis is completed. 

• 2006 DST AR Item R6: Dome Load Calculations clarified which loads are considered 
computations. 

o 2016 DST AR: This has been clarified . 

• 2006 DSTAR Item R7: Dome Load procedures and schedule for assessment. 

o 2016 DSTAR: This has been completed. 

• 2006 DSTAR Item R8: The Tank Farm Contractor should consider centralizing dome 
load and dome deflection responsibility under one engineer. This engineer would track 
and maintain an independent database of dome deflections, correlated with loads, and 
serve as a central point of contact (POC) for operations resolution of DLL and DLRSS 
ISsues. 

o 2016 DST AR: This has been completed. Dome elevation measurements to 
continue per RI 6-7. 

• 2006 DSTAR Item R9: Develop model for maximum waste load height in secondary 
containment. 

o 2016 DSTAR: This has been completed. 
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• 2006 DSTAR Item R13 : Secondary Liner analysis for ability to contain waste. 

o 2016 DSTAR: This has been completed for structural integrity. 

• 2006 DSTAR Item R16: Visual and UT inspections. 

o 2016 DST AR: The initial comparison of visual inspections has been completed, 
but UT and Visual Inspections are on-going and should continue per R16-3 , R16-
5, and Rl 6-8. 

• 2006 DSTAR Item Rl 7: UT inspections of the primary tank walls in conjunction with 
visual inspections. 

o 2016 DSTAR: UT inspections are ongoing and should continue per R16-5 . 

• 2006 DST AR Item Rl 9: Design Life differences between A Y and AZ tank farms. 

o 2016 DSTAR: This has been completed. 

• 2006 DST AR Item R50: Refractory Concrete Analysis. 

o 2016 DSTAR: This has been completed but is actually an ongoing activity. R16-
3 recommends visual inspections of the refractory concrete. 

• 2006 DST AR Item R51 : UT Examination of A Y Tanks. 

o 2016 DSTAR: UT examinations have been done and R16-5 recommends 
frequency for continued UT examinations. 

• 2006 DST AR Item R52 : UT examination of the secondary liner lower wall and lower 
knuckle. 

o 2016 DSTAR: UT examinations have been done and R16-5 recommends 
frequency for continued UT examinations. 

• 2006 DSTAR Item R53 : UT examination of the primary tank plate #1 on SY-101. 

o 2016 DSTAR: UT examinations have been done and R16-5 recommends 
frequency for continued UT examinations. 

• 2006 DSTAR Item R55: Repeat of DST IQRPE integrity assessment. 

o 2016 DSTAR: This 2016 DSTAR is in response to this 2006 recommendation. 
Additionally, Rl 6-1 recommends frequency for next DST AR assessment. 

• 2006 DSTAR Item R56: Allowable wall thinning determination. 

o 2016 DSTAR: This has been completed. Additionally, R16-5 recommends 
frequency for continued UT examinations. 

• 2006 DSTAR Item R57: Evaluation of Plate #1 wall thinning on SY-101. 

o 2016 DSTAR: This has been completed. 

• 2006 DSTAR Item R59: Tank settlement surveys. 

o 2016 DSTAR: This has been completed. R16-7 recommends frequency for 
continued tank dome elevation surveys. 
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• 2006 DST AR Item R60: Visual inspection of primary AZ-101 and AZ-102 tanks. 

o 2016 DSTAR: This has been completed. Visual Inspections to continue per R16-
3, and Rl 6-8. 

• 2006 DST AR Item R60. l: The1mal and operating loads analysis (TOLA) revision. 

o 2016 DSTAR: This has been completed. Additionally, R16-9 recommends using 
actual tank data to determine new expected life for the DST' s. 

• 2006 DST AR Item R63: Structural Evaluations of SY and AP pits. 

o 2016 DSTAR: This has been completed. 

• 2006 DSTAR Item R66: UT inspections of tanks. 

o 2016 DSTAR: This has been completed, but is an ongoing activity. R16-5 
recommends frequency for continued UT examinations. 

• 2006 DST AR R69: Three Dimensional Video inspections. 

o 2016 DSTAR: UT examinations provide much more valuable data, so three 
dimensional video inspections are not needed as long as UT examinations are 
continued. 

• 2006 DSTAR Item R70: Video inspections. 

o 2016 DST AR: This has been completed. 

• 2006 DST AR Item R 71: Video inspections. 

o 2016 DSTAR: This has been completed. 

• 2006 DSTAR Item R72 : Video inspections. 

o 2016 DSTAR: This has been completed. Furthermore, R16-8 recommends the 
frequency of additional Visual Examinations and coordination with UT 
measurements. 

• 2006 DSTAR Item R73: Video inspections by qualified personnel. 

o 2016 DSTAR: This has been completed. 

• 2006 DSTAR Item R74: Video inspections preservations. 

o 2016 DSTAR: This has been completed. 

4.6 IQRPE SUMMARY DISCUSSION OF 2016 DST PIPELINE INTEGRITY 
ASSESSMENT 

4.6.1 Findings 

There are no findings related to the structural adequacy for the DST System. 

4.6.2 Observations 

• Evaluations performed for the 2006 DST AR meet the current design requirement for the 
structural adequacy of the DST System. 
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• To reassess the DST's life expectancy in 2025 , the DST thermal and seismic study (RPP­
RPT-28968, Hanford Double-Shell Tank Thermal and Seismic Project - Summary of 
Combined Thermal and Operating Loads with Seismic Analysis) should be reviewed 
thoroughly. That study assumed corrosion rates and thermal cycles that probably exceed 
actual conditions. Based on the current shell wall thicknesses measured by UT and the 
limited number and extent of temperature variations, it is anticipated that this 
reassessment of life expectancy could be as simple as comparing the input and 
assumptions of that original report to the latest wall thicknesses available in 2025. This 
type of comparison would not necessitate the recalculation of that entire study. Of 
course, if the inputs and assumptions are not within the parameters of that original study, 
a more in depth analysis might be necessary to determine the current life expectancy of 
the DSTs. 

• No new stmctural analyses of the DSTs are required for this 2016 DSTAR. 

• The review of the tank fmms EOC indicates that, in general, the constmction of the 
remaining fit for use DSTs was better than that of tank A Y-102. The weld rejection rates 
on the piimary and secondary tank bases are a concern. These welds were all deemed 
acceptable at the time of construction. 

• The refractories ~ ere deemed compatible with the waste in the DSTs at the time of 
constmction. 

• The secondary lower haunch is the only portion of the secondary tank that needs to be 
considered in tank stmctural adequacy, since the exterior concrete shell is poured. 

• All tanks were accepted as meeting the stress relief of the primary tanks prior to 
completion of the DSTs. 

• The anchorage of the primary dome to the concrete dome meets the current anchorage 
requirements for cracked concrete sections. 

• The primary and secondary tanks are structurally adequate. 

• The pits are structurally adequate. 

• Continue existing Dome Loading Monitoring Program. 

• The procedures for stmctural assessments after a se1srmc event are outlined in 
TF-ERP-008, Emergency Response Procedure 008 Seismic Event Response, and 
TFC-ENG-DESIGN C-30, Post-Natural Phenomenon Hazard Assessment. 

4.6.3 Recommendations 

• Based on current stmctural adequacy and no evidence of significant corrosion, a 10-year 
interval for the next DST AR is appropriate. (Summarized in recommendation Rl 6-1 in 
Section 3.3.3.) 

• Develop means to measure thickness and provide thickness measurements of the primary 
DST bases. (Summarized in recommendation R16-4 in Section 3.3.3.) 

MeierProjectNo. 14-7579 
WRPS Subcontract No. 55510/58207 .... .. ...... ................. .. ........... .. ... .... .... .. ......... .. ........ ..... ........... ... Page 43 

66 of 607 



RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

• UT measurements of the primary DST and the secondary liner lower knuckle should be 
conducted at least every 8 to 10 years. (Summarized in recommendation Rl 6-5 in 
Section 3.3.3 .) 

• As UT measurement processes evolve, both old and new methods should be compared on 
the same systems to assist in interpreting results. (Summarized in recommendation Rl 6-
6 in Section 3.3.3 .) 

• Tank dome elevation surveys should be repeated utilizing the current schedule. 
(Summarized in recommendation Rl 6-7 in Section 3 .3 .3.) 

• Visual inspections of the refractory and primary DST base should be conducted. 
(Summarized in recommendation R16-3 in Section 3.3.3.) 

• Visual inspections of the DST annuluses should be conducted at least every 8 to IO years 
preceding UT and can help direct where UT measurements are taken. (Summarized in 
recommendation R16-8 in Section 3.3.3.) 

• The life expectancy of the DST's should be reassessed by 2025. The life expectancy 
developed in the existing thermal and seismic study (RPP-RPT-28968, Hanford Double­
Shell Tank Thermal and Seismic Project - Summary of Combined Thermal and 
Operating Loads with Seismic Analysis) was 60 years. In 2025, tank AY-101 will be 53 
years old, which is 7 years from its current life expectancy. By completing the 
assessment by · 2025, the information would be available for the 2026 DSTAR. 
(Summarized in recommendation R16-9 in Section 3.3.3.) 

• In conjunction with previous recommendation, additional assessment should be 
performed to determine the minimum wall thicknesses of the AP Tank Farm. This 
analysis should include the effects of the yield strength of the plate material due to heat 
up times and the 460 in. tank waste level. (Summarized in recommendation Rl 6-10 in 
Section 3.3.3.) 

• Determine the steel annulus temperature in conjunction with the time and location of the 
UT measurements. Determine if these temperature measurements provide better 
accuracy for the UT thicknesses determined. (Summarized in recommendation R16-12 in 
Section 3.3.3.) 

• When pit coating inspections are conducted, record the numerical crack width and length. 
In addition, provide photographs with legible scale to show the size of the cracks. 
Significant cracks should be evaluated by a structural engineer to determine the structural 
adequacy of the pit. (Summarized in recommendation R16-18 in Section 3.3.3 .) 

4.6.4 Conclusions 

• In regards to structural adequacy of the DSTs and DST pits, the DST System is fit for use 
as listed in Appendix D. 

• The DSTs and pits are adequately designed and have sufficient structural strength that 
they will not collapse, rupture, or fail. 

• Tank designs provide structural adequacy until 60 year tank life with respect to design 
adequacy and structural strength. 
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• Operating parameter limits are properly maintained. 

• The DST Dome Loading Program is adequate and proper controls are implemented. The 
Dome Loading Program is now under control of one authority. 

• Pits for DST farms meet or exceed the pit design requirements for the A Y Tank Farm. 
Therefore, all pits are structurally adequate because no structurally significant cracks 
were noted during the coating replacements. 
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5.0 DOUBLE-SHELL TANK WASTE TRANSFER SYSTEM INTEGRITY 

Introduction/Purpose 
The transfer lines and encasements for the Hanford Site DSTs and ancillary equipment are 
considered a treatment, storage, and/or disposal unit under regulations stemming from RCRA. 
Both 40 CFR 265 and WAC 173-303-640 regulate the configuration and operation of these 
facilities . The DST System pipelines in these subsystems have been categorized as RCRA­
compliant, non-RCRA-compliant, and other. A general overview of the WTS is shown in 
Figure 5-1. The figure shows both single-shell tank farms, which are not in scope, and double­
shell tank farms. A more detailed layout of interconnecting piping systems can be found in 
Appendix R. General information on the WTS is contained in Appendix S. 
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Figure 5-1: Waste Transfer System Overview 
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The DST WTS is comprised of the pipes and components that interconnect the DSTs for the 
purpose of transferring waste. The DST System is broken down into three subsystems: 

• 200 East Area DST WTS 
• 200 West Area DST WTS 
• Cross-site transfer system between the 200 East and 200 West Area tank farms. 

The purpose of this chapter is to provide a review of the WTS within the DST System. The 
WTS includes piping, jumpers, and ancillary equipment (e.g., valves, pumps) used to transfer 
waste between tanks and eventually transfer waste to the WTP. The DST WTS is used to 
transfer product to and from the tanks and is regulated by state and federal statutes. 
Incorporation of recommendations provided in the 2006 DST AR is also reviewed. 

Scope/Requirements 
40 CFR 265 Subpart J and WAC 173-303-640 require that "the owner or operator must 
determine that the tank system is not leaking or is unfit for use." The DST System pipeline 
integrity assessment is to determine if DST System pipelines are fit for use and will not collapse, 
rupture, or fail under normal operating conditions. Also, the assessment is to determine if the 
system is adequately designed and if adequate leak testing is being performed. Non-RCRA­
compliant lines are outside of the scope of this assessment. 

Method of Assessment 
Assessment of the WTS was completed by reviewing available documentation concerning past 
and current provisions for the fit for use program, failures in the piping system since the 
2006 DST AR, and the leak test program and results. The information gathered was reviewed in 
the context of meeting established criteria for the fit for use designation and to determine if the 
operating strategies support this requirement. The piping system design standards and leak 
testing programs were also reviewed. 

5.1 SUMMARY OF 2006 DST AR PIPELINE INTEGRITY REPORT 

5.1.1 Waste Transfer Line Integrity 

The 2006 DSTAR Volume 2 reviews the design standards, hazardous waste compatibility, 
existing corrosion protection measures, past pipeline integrity assessments, and results of leak 
tests, internal inspections, and examinations necessary to support the integrity assessment. That 
pipeline integrity assessment concludes the following: 

• Appropriate industry standards and codes (at the time of construction) were used for the 
DST System pipeline installation, fabrication, inspection, and testing. 

• Material selections ( e.g., piping, fittings, valves, flanges, gaskets, thread sealant, 
coatings) of the original design were appropriate for their use. · 

• Design standards used for specifying fabrication, installation, examination and testing 
requirements were consistently and appropriately used for the DST System pipelines 
within the scope of the assessment and were adequate for their intended purpose. 

• Existing corrosion protection measures ( e.g. , an active cathodic protection system, 
exterior protective coatings, control of waste chemical composition, waste temperature 
control, waste transfer line flushing requirements) are suitable corrosion protection 
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measures implemented as a result of recommendations from previous co1Tosion studies, 
pipeline failure analyses, and integrity assessments. 

• The buried pipe analysis for the DST System (RPP-18652, Buried Pipe Analysis for DST 
System Integrity Assessment) maintains the conclusions relevant to the structural integrity 
of the DST System pipelines due to soil pressure and surcharge loads on the WTS 
pipelines. 

• Recorded DST System failures are limited to only a few. The failure mechanisms from 
DSTs and SSTs are categorized into four groups: (1) stray currents, (2) poorly designed 
heat trace system, (3) erosion-accelerated corrosion, and ( 4) other. The stray currents 
were addressed with the redesign of a new cathodic protection system in 1980. The 
poorly designed heat trace system was limited to S Tank Farm; SX Tank Farm; portions 
of the U, A, and AX Tank Farms; and all SST systems. The DST farms heat trace system 
designs are either significantly different or non-existent. Erosion accelerated corrosion 
failures may be an issue over the life of the mission. However, erosion-accelerated · 
corrosion failures within the life of the mission are not expected with (a) the frequency 
and duration of future waste transfers estimated to be very low, (b) abrasiveness of the 
tank waste considered to be low, (c) results of inspections revealing very little erosion­
accelerated corrosion to date, and (d) ERUL calculations revealing nearly all pipelines 
analyzed will maintain sufficient wall thickness. 

• There is an identified low spot in transfer line SL-167 at cleanout box AW-COB-6. This 
line has shown signs of corrosion product on the exterior of the 2 in. primary pipe due to 
standing uninhibited water. Although line SL-167 has been declared fit for use 
(7G 110-05-003), there is still a potential for continued corrosion. 

• Results of active waste transfer line inspections and encasement testing revealed little to 
no indication of corrosion and no encasement leaks to date. 

• The oldest pipelines were in service for approximately 38 years at the time of the 2006 
DSTAR. 

• ERUL results indicated that all DST System pipelines will reach the 2028 milestone with 
enough remaining wall thickness to support internal pressure. Exceptions are DR-504, 
SNL-5350, and SNL-5351 , in which ERUL calculations were not performed. 
(Note: DR-504 is not included in the scope of this 2016 DSTAR.) 

• Based on a lack of empirical test data developed to established relevant corrosion/erosion 
allowances or rates for DST System waste transfer lines, or relevant data points 
established from failed/corroded/eroded pipeline analyses, ERUL determination is an 
estimate only, and should not be used to make programmatic decisions for maintenance 
to or replacement of DST System waste transfer lines. 

• HIHTLs are considered fit for use provided their design, testing, and installation is 
overseen by an IQRPE under WAC-173-303-640(3). 

The 2006 DSTAR Volume 2 contains 10 observations and 7 recommendations. No findings are 
reported. 
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5.1.2 Waste Transfer Line Encasement Integrity 

The 2006 DSTAR Volume 5 reviewed the buried DST System waste transfer lines that were 
constructed of ASTM A53 or ASTM A106 carbon steel. Fiberglass reinforced plastic is not 
susceptible to corrosion and was therefore not addressed by the report. Due to the expense of 
pneumatic testing of the encasements, alternative methods of evaluation were researched and 
evaluated. The waste transfer line encasement integrity technology study investigated several 
alternative methods for determining the rate of corrosion in the piping system. These methods 
included external corrosion direct assessment, direct current voltage gradient (DCVG), and 
close-interval potential survey (CIPS) techniques. Due to the configuration and construction of 
the pipeline system in the DST WTS, it was determined that the only technique that would give 
accurate results was the external corrosion direct assessment method. Thus far, seven lines 
(SL-509/510, SN-609/610, PW-4531 , and SN-285/286) have been evaluated with this method. 

Additionally, DST waste transfer line encasements were protected from corrosion via corrosion 
protection measures such as cathodic protection and exterior protective coatings. DST waste 
transfer line encasements also had a very low failure rate and, most importantly, present a low 
risk to workers and the public if failure did occur (buried encasements will leak to the soil) . 
Therefore, an external corrosion direct assessment program for the DST System waste transfer 
line encasements was not warranted. 

Per the IQRPE's recommendation, all encasements within the scope of this document were to be 
pneumatically leak tested. In 2008, leak testing was underway, and was scheduled for 
completion by the end of that year. Leak testing was the only method of verifying encasement 
structural integrity. Furthermore, the recommendation states that, considering the historical 
record of waste transfer line encasement failures, future leak testing may not be necessary if 
proper indirect DCVG and CIPSs reveal an encasement had no coating faults and is being 
effectively protected by the cathodic protection system, and follow-up DCVG and CIPSs are 
performed at scheduled intervals for continued monitoring of the cathodic protection system 
effectiveness and integrity of the exterior protective coatings. 

The 2006 DSTAR Volume 5 contains two observations and eight recommendations. No findings 
are reported. 

5.1.3 Disposition of Recommendations 

All of the recommendations from the DST AR 2006 Volume 2 and Volume 5 were responded to 
and statused as complete in the 2006 DST Integrity Assessment Recommendation Disposition 
(RPP-RPT-50440). . 

5.2 REVIEW OF PIPING, EQUIPMENT, AND TEST ABNORMAL 
CONDITIONS AND ABNORMAL CONDITIONS IDENTIFIED AFTER 
2006DSTAR 

Several equipment and piping abnormal conditions have been discovered since the 2006 
DST AR. The abnormal condition types associated with the integrity of the DST WTS are listed 
in Table 5-1 . 
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Table 5-1: Piping Abnormal Conditions 

Equipment Type Abnormal Conditions 

Jumpers 

Primary Piping 

Encasements 

Leakage from jumper connections (identified duringjumper leak test activities or 
based on evidence of waste residue identified during post transfer pit 
inspections), leakage from valve stem packing during transfer and valve 
alignment activities, leakage from anti-siphon hoses, leakage from jumper/valve 
during transfer. 

Low point identified on transfer line SL-167. Line SL-167 subjected to pressure 
transients during in-service leak test. Piping sections had design pressure below 
the maximum di scharge pressure, transfer line SL-164 integrity determined to 
have failed during pneumatic test performed on encasement pipe. 

Presence of standing liquid, drain valve stuck in position that did not support 
waste transfer operations and could not be repositioned. 

The majority of the abnormal conditions were discovered in leak checks or pre-waste transfer 
activities, indicating the maintenance and operating processes in place are satisfactory. 
Equipment abnormal conditions were corrected by proper evaluation and correction of adverse 
conditions or replacement of failed equipment prior to waste transfer activities. When followed, 
the processes provide for safe operation of the WTS. A discussion of a portion of these 
abnormal conditions is included in the following sections. 

5.2.1 Jumpers 

5.2.1.1 Manometer Effect in Transfer Lines 

During a jumper repair activity, standing water was discovered in the lines at pit AP-08A. Flush 
water was discovered in the AP-08A slurry distributor nozzle and pump discharge nozzle. The 
tank contains high density liquid and is being maintained at a high operational level. When the 
system is flushed with water, a manometer effect is created and the low density flush water is 
unable to drain from the system. This leaves portions of the WTS full of fluid that could freeze 
and cause damage. 

5.2.1.2 Nozzle U12 in AZ-OlA Failed Leak Check 

On March 24, 2014, a leak check was performed on pits AZ-0IA and AZ-02A. During the leak 
check, a leak was identified at nozzle U12 in pit AZ-0IA when a valve was closed to place the 
system under service water pressure. After the 15-rninute hold time was completed for the leak 
check of several nozzles, water was diverted to tank AZ- IO 1 through nozzle A to complete a free 
flow leak check. Raw water continued to flow through nozzle U12 dlµ'ing the free flow leak 
check of nozzle A. During the check of nozzle A, the video camera was redirected to 
nozzle U12 and it was observed the leak had stopped. The remainder of the leak check activities 
were terminated after nozzle A was leak checked. 
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Waste Discovered on Floor of Valve Pit AWOA during Leak Check of 
Jumper Connections 

A leak check of select nozzles in valve pit AW-A was perfo1med on January 23, 2014. At that 
time, residue was discovered on the floor of the pit under nozzle L-2. The last waste transfened 
through the pit was in 2005 and the residue was not present when the jumpers in the pit were 
removed in 2010. Nozzle L-2 was connected to an isolated non-compliant system. An 
investigative survey was performed to determine if the residue was waste, and an additional 
video was taken showing the presence of crystalized waste residue on nozzle L-2 and the back 
side of the isolation blank. Line SN-220 was part of a waste transfer route that contained 
jumpers at the low point of the route that prevented the system from draining (lines SN-264 and 
SN-274 are patt of this route) . The jumper connected to line SN-220 was removed in 2010 to 
isolate the non-compliant system from the active WTS. The jumper and line were allowed to 
drain at that time, prior to placing the isolation blank on nozzle L-2. The residual material in line 
SN-220 is expected to be liquid that did not completely drain when the jumper was removed in 
2010. This issue is documented in problem evaluation request (PER) WRPS-PER-2014-0156. 

5.2.1.4 Leak from Jumper AN06A-WT-J-(2-(4)) 

Video inspection of pump pit AN-06A was performed May 30, 2013 to investigate the cause of 
several leak detector alarms received during retrieval/closure waste transfer operations. During 
the video inspection, jumper AN06A-WT-J-(2-(4)) was identified as an area of concern. The 
pump mechanical adapter plate assembly contained a white powder on the plate near the 1/2 in. 
anti-siphon hose connection. When the pump in pit AN-06A was restarted, a leak was 
immediately identified originating from the 1/2 in. anti-siphon hose. 

5.2.1.5 Improper fit-up on Jumper A W02E-WT-J-(3-D) 

During the review of the installation of jumper AW02-WT-J-(3-D), it was noted the connecting 
jumper AW02E-WT-J-(B-(3)-PUMP) showed signs of improper fit-up . It was detennined that 
nozzle locations did not match the as-built dimensions on the drawings. During the installation, 
the nozzle was contaminated and could not be released for modifications. As a result, the jumper 
was disposed of and spare jumper AW02E-WT-J-(3-D) had to be modified for installation. 

5.2.1.6 Improper Fit-Up on Jumper AWVPB-WT-J-(Rl-R3-C) 

During jumper removal attempts to support the transfer line SL-167 hydrostatic pressure test, it 
was noted that jumper A WVPB-WT-J-(Rl-R3-C) required significant effort to remove. A laser 
scan of the jumper was performed. It was detennined that the nozzle as-built dimensions and the 
cunent dimensions of the jumper did not match and created fit-up issues. The jumper was 
evaluated for potential stresses it would be subjected to while installed and it was detennined 
that the jumper would exceed code allowable stress by a significant margin and therefore 
required replacement. 

5.2.1.7 AP Valve Pit Nozzle M Failed Leak Check 

Three jumpers were removed to install a spacer on nozzle 13. The jumpers were then reinstalled 
with a successful leak test on nozzle 13. Nozzle M did leak, however, requiring investigation 
and another leak check. 
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AN-OlA Nozzle A Failed Leak Check 

On October 31, 2012, a leak check was performed on jumper AN0lA-WT-J-(A-G-4-(12)) in 
pump pit AN-0lA to qualify a new blind flange. A leak was identified on the plutonium­
uranium extraction (PUREX) process connection of the jumper to pit AN-01 A nozzle A. The 
PUREX connector was eventually tightened to 600 ft-lb and the connection passed the leak 
check on November 5, 2012. It was suspected that the leak was a result of the connector not 
seating properly, most likely due to a vertical misalignment between nozzles A and G. This 
could have caused additional stresses to the jumper resulting from deformation of the pipe 
between the joints. Technical evaluation RPP-TE-53995 was issued about this condition. 

5.2.2 Primary Piping 

5.2.2.1 Transfer Line SL-164 Failed Pneumatic Test 

The encasement for transfer line SL-164 failed a pneumatic test. Initially, it was thought the 
failure was caused by the presence of epoxy paint on the sealing surface of the encasement drain 
PUREX nozzle. Attempts to remove the epoxy from the sealing surface were unsuccessful. 
Several attempts were made during May and June of 2014 to fix the suspected leakage; all 
attempts were unsuccessful. On June 30, 2014, during the performance of an additional 
pneumatic test of the encasement pipe for line SL-164, it was detennined that the primary pipe 
integrity was compromised. This was dete1mined by installing a modified isolation blank/vapor 
seal on the nozzle. A bag was installed on a fitting connected to the isolation blank. When air 
pressure was applied to the encasement pipe, the bag inflated showing that the primary pipe was 
compromised. Subsequently, transfer line SL-164 was removed from the active.line list. 

A follow-up construction review (RPP-RPT-58233, Slurry Line SL-164 Construction Review) 
was conducted to investigate construction issues or events that may have contributed to the slurry 
line failure. The report concludes that line SL-164 was constructed and tested in accordance 
with applicable construction specifications and was acceptable upon completion of construction. 
Further investigation was conducted to determine if there was any grading disturbance caused by 
the installation of other lines close to the existing line SL-I 64. The analysis did not support a 
disturbance to line SL-164 grading. TFC-ENG-STD-22, Piping, Jumpers, and Valves requires a · 
minimum slope of 0.25% on new lines from the high point to the low point. RPP-RPT-58233 
indicates that the minimum slope on any segment of the slurry line SL-164 is 0.4%. The 
installed line meets or exceeds the design minimum slope requirements. 

Transfer line SL-164 was designed, constructed, and tested per industry standard codes and 
specification current at the time of construction. All welds on the primary piping underwent both 
visual examination per Section 4.2 of HPS-220-W, Welding Carbon Steels , and radiographic 
examination per the Boiler and Pressure Vessel Code (ASME BPVC [2013]), Section VIII, 
Division 2, Article I-5 . Hydrostatic testing was performed at the time of construction to 
ASME B31.1 , Power Piping, standards and construction specification B-120-C?. Without 
further investigation into the location and mode of the failure in the primary piping, it is 
impossible to determine the cause. 

5.2.2.2 Transfer Lines SN-264 and SN-274 Full of Liquid 

During jumper installation efforts in valve pit A W-B, liquid was discovered in a jumper 
connected to transfer line SN-264. After a review of the system and associated waste transfer 
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history, it was determined the existing system could not be drained based on field configuration. 
Both of these lines were dedicated to supporting waste transfers from the 204-AR Facility. The 
last transfer of waste to the DST System was in 2005. Both lines run from a high point at A W-B 
to pump pit A W-04A (low point of the lines). There is no near term use for these lines. 
However, both lines were defen-ed use components and are not certified to contain liquid. 
Engineering recommended that the flexible metal jumper connected to nozzles A and L in pit 
A W-04A be removed and disposed of so the lines can be adequately drained. 

5.2.3 Encasements 

5.2.3.1 Standing Liquid Transfer Line SL-167 Encasement 

In October/November 2012, dry air was diverted from the 242-A Evaporator compressor through 
the transfer line SL-167 encasement to remove any residual liquid that may be present. 
Humidity reading in the encasement was 100% initially and reduced to 5.4% when the activity 
was completed on November 1, 2012. The initial humidity readings confirmed the presence of 
liquid in the low point of line SL-167. Fitness-for-Service testing and inspections were 
conducted and documented in RPP-RPT-55204, Summary of Fitness-for-Service Testing and 
Inspection of SL-I 67. Multiple tests and visual inspections, including video inspections, were 
performed and confirmed that the water was removed and the environment in the encasement 
had significantly improved. The primary line was hydrostatically tested to 1.5 times the design 
pressure. The encasement was also pneumatically tested. The testing confirmed the integrity of 
line SL-167. Transfer line SL-167 in the AW Tanlc Farm was subsequently replaced on the 
active line list and declared fit for service. 

RPP-RPT-55204, Summary of Fitness-for-Service Testing and Insp ection ofSL-167 noted that no 
significant progression of con-osion inside the encasement or on the outside of the primary line 
had occun-ed in the eight (8) years since the initial inspection. Based on a recommendation in 
the report, the encasement pressure testing interval has been changed from 10 years to 5 years as 
a precaution since the line contains a known low spot capable of holding flush water or A W-102 
head space condensate. With the lack of con-osion progression and the more frequent pressure 
testing of this line, this line is not considered an issue of concern. 

5.3 REVIEW OF TRANSFER PIPING FIT-FOR-SERVICE DESIGN 
PARAMETERS 

40 CFR 265 and WAC 173-303-640 require that the DST WTS be adequately designed and has 
sufficient structural strength and compatibility with the waste that it will not collapse, rupture, or 
fail. The following sections describe the design standards and industry standards used in the 
design and construction of the DST WTS. A listing of modifications to the DST WTS since the 
2006 DST AR is included in Table 3-1 . Modifications to the DST System are required to 
undergo a review by an IQRPE for design, fabrication, and installation. 

5.3.1 Piping, Jumpers, and Valves 

Guidance for the design of piping, jumpers, and valves is provided in engineering standard 
TFC-ENG-STD-22, Piping, Jumpers, and Valves. RPP-RPT-28500, Technical Basis Document 
for TFC-ENG-STD-22, is the technical basis document for the engineering standard. The 
engineering standard implements the requirements of RPP-13033, Tank Farms Documented 
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Safety Analysis (hereafter DSA). Piping systems are designed, fabricated, tested, inspected, and 
installed to meet the requirements of national consensus codes or the strictest applicable state and 
local codes. RPP-8778 indicates that the tank farm WTSs designed prior to 1995 were designed, 
constructed, inspected, and tested to ASME B31 .1. Since 1995, the piping systems are designed, 
fabricated, constructed, and tested to the requirements of ASME B31 .3, Process Piping. 
Appropriate design temperatures and pressures are used in the design process for new piping 
systems in the tank farms . In addition to meeting the design requirements of 10 CFR 851 , 
"Worker Safety and Health Program," WAC 173-303-640 requires the waste storage tank piping 
systems be certified by an IQRPE prior to use. New or modified piping systems in the DST 
WTS are certified by an IQRPE to meet the WAC 173-303-640 requirement. 

Further design requirements and standards are typically stated in the project specifications, 
statements of work, and design requirements documents. Verification of design with respect to 
the design requirements is typically accomplished in system design descriptions, design 
compliance documents, and project calculations. 

5.3.2 Industry Standards 

Fabrication, installation, inspection, and testing requirements for the DST WTS are stated in 
construction specifications or in design drawing notes. Table 5-2, copied from the 
2006 DST AR, provides a listing of the various codes, including the applicable revision uti lized 
in the applic!lble DST System construction specifications. Table 5-2 shows that fabrication, 
installation, inspection, and testing practices for the various DST WTS pipelines have been 
consistent throughout the years with regard to the use of national consensus standards. 

Table 5-2: Construction Specification Code Reference (4 sheets) 

Standard Number Title Specification Reference 

A WW A C203-66 Coal-Tar Protective Coatings for B-109-Cl (AZ-101), B-101-C3 (SY) 
Steel Water Pipe 

AWWA C203-77 Coal-Tar Protective Coatings for B-120-C7 (AW), B-l30-C7 (AN) 
Steel Water Pipe 

ANSI Bl6.3-1971 Malleable-Iron Screwed Fittings, 150 B-109-C I (AZ-101), B-120-C7 (AW), B-130-
and 300 lb. C7 (AN), B-101-C3 (SY) 

ANSI Bl6.3-1977 Malleable-Iron Screwed Fittings, 150 B-340-C7 (AP) 
and 300 lb. 

ANSI Bl6.3-1992 Malleable-Iron Screwed Fittings, 150 W-030-C3 
and 300 lb. 

ANSI B16.5-1973 Steel Pipe Flanges and Flanged B-109-Cl (AZ-101), B-120-C7 (AW), B-130-
Fittings C7 (AN), B-101 -C3 (SY) 

ANSI B16.5- l 981 Steel Pipe Flanges and Flanged B-340-C7 (AP), B-621 -Cl (SN-274) 
Fittings 

ANSI Bl6.5-1988 Steel Pipe Flanges and Flanged W-058-Cl , W-030-C3 
Fittings 
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Table 5-2: Construction Specification Code Reference (4 sheets) 

Standard Number Title Specification Reference 

ANSI Bl6.5 Steel Pipe Flanges and Flanged W-211-TP-Cl , W-21 l-TP-C2, W-211-AZl-
Fittings Cl, W-211 -AZ2-CI , W-21 I-AY2-CI , W-211-

AY2-C2 

ANSI Bl6.9-1971 Factory-Made Wrought Steel Butt- B-109-CI (AZ-101), B-120-C7 (AW), B-130-
welding Fittings C7 (AN), B-101-C3 (SY) 

ANSI Bl6.9-1978, Factory-Made Wrought Steel Butt- B-621-Cl (SN-274) 
Bl6.9a-1981 welding Fittings 

ANSI B 16.9- I 993 Factory-Made Wrought Steel Butt- W-058-Cl , W-030-C3 
welding Fittings 

ANSI B16.9 Factory-Made Wrought Steel Butt- W-211-TP-CI , W-211 -TP-C2, W-211-AZl-
welding Fittings Cl , W-211 -AZ2-Cl , W-211-AY2-CI , W-211-

AY2-C2 

ANSI B16.l 1 Forged Steel Fittings, Socket B- l 20-C7 (AW) 
Welding and Threading 

ANSI B16.l 1-1973 Forged Steel Fittings, Socket B-130-C7 (AN), B-101-C3 (SY) 
Welding and Threading 

ANSI Bl6.l l-1991 Forged Steel Fittings, Socket W-058-Cl , W-030-C3 
Welding and Threading 

ANSI B16.22-1973 Wrought Copper and Bronze Solder- B-109-Cl (AZ-101), B-120-C7 (AW), B-130-
Joint Pressure Fittings C7 (AN) 

ANSI Bl.20.1-1983 Pipe Threads, General Purpose (in.) W-030-C3 
(Rl992) 

ANSI B3 l.1-1973 Power Piping B-109-CI (AZ-101), B-I01-C3 (SY) 
w/Addenda thru Summer 
1974 

ANSI B3 l.1- l 977 Power Piping B-120-C7 (AW), B-130-C7 (AN) 

ANSI B31.1-1980 Power Piping B-340-C7 (AP) 

ANSI B3 l.1- I 995 Power Piping W-058-Cl 

ANSI B3 I .3- I 993 Chemical Plant and Petroleum W-05 8-Cl , W-030-C3 
w/addenda a & b Refinery Piping 

ANSI B31.3 Process Piping W-211-TP-Cl , W-211-TP-C2, W-211-AZl-
Cl , W-211 -AZ2-Cl , W-211-AY2-Cl , W-211-
AY2-C2 

ANSI B31.3 Process Piping Jumpers 

ANSI B70.l-1969 Refrigeration Flare Type Fittings B-109-CI (AZ-101) 

ANSI B70.l-1974 Refrigeration Flare Type Fittings B-120-C7 (AW) 

ASME BPVC-1974 Ed. Section VIII Pressure Vessels Section B-109-Cl (AZ-101 ), B-101-C3 (SY) 
w/1974 Summer Addenda IX Welding and Brazing 

Qualifications 
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Table 5-2: Construction Specification Code Reference (4 sheets) 

Standard Number Title Specification Reference 

ASME BPVC-1974 Ed. Section V Nondestructive B- l 20-C7 (AW) 
w/1976 Winter Addenda Examination 

Section VIII Pressure Vessels 

Section IX Welding and Brazing 
Qualifications 

ASME BPVC-1977 Ed. Section V Nondestructive B-130-C7 (AN) 
w/1977 Winter Addenda Examination 

Section VIII Pressure Vessels 

Section IX Welding and Brazing 
Qualifications 

ASME BPVC-1983 Section V Nondestructive B-340-C7 (AP) 
Examination 

Section IX Welding and Brazing 
Qualifications 

ASME BPVC-1985 Section II Material Specifications B-621-Cl (SN-274) 

Section IX Welding and Brazing 
Qualifications 

ASME BPVC-1992 w/ Section V Nondestructi ve W-058-Cl 
1994 Addenda Examination 

ASMEBPVC Section IX Welding and Brazing W-211 -TP-Cl, W-211-TP-C2, W-211 -AZl-
Qualifications Cl , W-21 l-AZ2-Cl , W-211-A Y2-Cl, W-211 -

AY2-C2 

ASMEBPVC Section IX Welding and Brazing Jumpers 
Qualifications 

AWS Dl.1-85 Structural Welding Code - Steel B-261-Cl (SN-274) 

AWSDl.l Structural Welding Code - Steel Jumpers 

AWS Dl.3-81 Structural Welding Code - Sheet B-621 -CJ (SN-274) 
Steel 

AWS Dl.6 Structural Welding Code - Stainless Jumpers 
Steel 

AWS QCl-85 Standard for Qualification and B-621-Cl (SN-274) 
Certification for Welding Inspectors 

AWS QCl -88 Standard for Qualification and W-058-Cl 
Certification for Welding Inspectors 

AWS QC l Standard for Qualification and W-211 -TP-Cl , W-2 11-TP-C2, W-211-AZl-
Certification for Welding Inspectors Cl, W-211-AZ2-Cl , W-21 l -AY2-Cl , W-211-

A Y2-C2, Jumpers 

ASME NQA-1 (1994) Quality Assurance Program W-211-TP-Cl , W-21 l-TP-C2, W-211 -AZl-
Requirements 'for Nuclear Facilities Cl, W-21 l-AZ2-Cl, W-2 11-A Y2-Cl , W-211-

AY2-C2 
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Table 5-2: Construction Specification Code Reference (4 sheets) 

Standard Number Title Specification Reference 

ASMENQA-1 Quality Assurance Program Jumpers 
Requirements for Nuclear Facilities 

ASNT SNT-TC-lA Personnel Qualifications and B-120-C7 (AW), B-101-C3 (SY), W-030-C3, 
Certification in Non-Destructive W-211-TP-Cl , W-211-TP-C2, W-211-AZl-
Testing Cl , W-211-AZ2-Cl , W-21 l -AY2-Cl, W-211-

AY2-C2 

ASNT SNT-TC-lA (1975 Personnel Qualifications and B-120-C7 (AN) 
Edition) Certification in Non-Destructive 

Testing 

ASNT SNT-TC-lA (1980 Personnel Qualifications and B-130-C7 (AN) 
Edition) Certification in Non-Destructive 

Testing 

ASNT SNT-TC-lA (1984 Personnel Qualifications and B-621 -Cl (SN-274) 
Edition) Certification in Non-Destructive 

Testing 

ASNT SNT-TC-IA Personnel Qualifications and Jumpers 
Certification in Non-Destructive 
Testing 

ES-24 4/1985 Pipe Bending Tolerances-Minimum B-621-Cl (SN-274) 
Bending Radii -Minimum Tangents 

HPS-220-W Welding Carbon Steels B-109-Cl (AZ-10 1) 

HPS-220-W Rev. 2 Welding Carbon Steels B-120-C7 (AW), B-130-C7 (AN) 

HPS-230-W Welding Austenitic Stainless Steels B-109-Cl (AZ-101) 

HPS-230-W Rev. 2 Welding Austenitic Stainless Steels B- l 20-C7 (AW), B-130-C7 (AN) 

HPS-240-W Stud Welding B-120-C7 (AW), B-130-C7 (AN) 

SSPC-SP3-63 Power Tool Cleaning B-130-C7 (AN) 

SSPC-SP3-82 Power Tool Cleaning B-621-Cl (SN-274) 

SSPC-SP6-63 Commercial Blast Cleaning B-130-C7 (AN) 

SSPC-SP6-85 Commercial Blast Cleaning B-621 -Cl (SN-274) 

ANSI/FCI 70-2 Control Valve Seat Leakage Jumpers 

Reference: RPP-27591 , Volume 2, Rev. I 

5.3.3 Purchased Items 

Although this is an existing piping system, new items and components are being purchased, 
fabricated, and installed into the system. These components may be replacement of parts, or the 
addition of new jumpers or other components to support the waste transfer efforts. To ensure 
quality and maintain the pressure boundary, the purchased and fabricated items need to meet 
appropriate standards. There are processes in place to ensure that all purchased items are 
specified and reviewed to meet the project requirements. Engineering and construction 
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specifications are produced and provided to vendors. Submittal reviews are conducted to ensure 
the products meet the requirements of the project. Quality oversight is provided to ensure the 
process meets the requirements of the project. 

For example, the process for transfer pumps is governed by TFC-ENG-STD-25 . This 
engineering standard defines the standards, design and construction, and vender information 
evaluation requirements for the purchase of new pumps. Additional technical engineering 
standards are referenced in this document to provide further guidance and standards for pump 
construction and installation. Proper industrial standards are listed and referenced in relation to 
the transfer pumps. The processes in place should ensure that properly designed equipment is 
installed in the DST WTS. 

5.4 REVIEW OF TRANSFER PIPING FIT-FOR-SERVICE OPERATING 
PARAMETERS 

5.4.1 Operating Specifications 

Operating specifications cover WTS integ1ity testing and ve1ification requirements including 
pressure testing of transfer lines, automated leak detection, and life cycle management controls 
for HIHTLs. OSD-T-151-00010, Operation Specifications for Pressure Testing and Leak 
Detection for Tank Farm Systems &for Control and Use of Temporary Transfer Lines, requires 
transfer lines be pressure tested to 150% of maximum operating pressure for 1 hour. The lines 
must show less than a 5% pressure drop during the test to meet the acceptance criteria. 
Construction specifications for RCRA-compliant lines require pressure testing in accordance 
with ANSI/ ASME B31 series piping codes following installation and prior to service. Periodic 
testing of these lines may be performed based on engineering judgment of factors such as date of 
the last transfer and age of the line, but additional pressure testing requirements are not specified 
by OSD-T-151-00010. 

5.4.2 Activation of a Deferred Use Line 

Although deferred use lines are not part of the scope of this report, this section is included to 
demonstrate that a process is in place to activate a deferred use line if the need arises. Once the 
deferred use line is activated, it would be added to drawing H-14-107346, Waste Transfer Piping 
Diagram (sheets 1 to 8), which is often referred to as the 'fit for use line list/ interface diagram' 
or 'routing board '. 

Deferred use lines are RCRA-compliant lines that have not been pressure-tested after 
construction was completed. These lines have not been certified by an IQRPE and do not have a 
fit for use designation. In order for these lines to be placed into service, the following process is 
used: 

• A pneumatic pressure test is performed and witnessed by an IQRPE or Qualified 
Inspectors. 

• An IQRPE report for the testing is produced and, if the line passes the pressure test, an 
integrity assessment is completed and a fit for use letter is produced by the IQRPE. 

• • The routing board (H-14-107346) is updated to include the line 'Fit for Use.' 
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The design and construction for the existing DST System lines was certified by the 
2006 DSTAR. The encasement design pressure is typically 60 psi (some lines have a higher 
encasement design pressure). The primary line design pressures are either 275 psi or 400 psi . 
Typical operating pressures for the primary lines are 100 to 150 psi. Prior to using an activated 
deferred use line, the design, fabrication, and installation documentation is reviewed to ensure 
that proper testing and approvals have been performed. 

5.4.3 Deactivation of a Fit for Use Component 

All safety equipment and components are tracked in a Safety Equipment Compliance Database. 
When a failed or leaking component is found, the component is listed as ' not active' in the 
Safety Equipment Compliance Database if it is an operational concern. The failure is also noted 
on configuration control drawings/routing board H-14-107346 by Quality Assurance and 
Engineering. The change control process is then used to follow up on the notation on the routing 
board. Prior to any waste transfer, the Safety Equipment Compliance Database is used to 
determine if all of the lines and components being used in the transfer am listed as active. If a 
component is not listed as active, the waste transfer plan is revised to use alternate components. 

Repairs are then made to the system or components that have failed . If internal components of 
valves or other devices have failed, the entire jumper is replaced. Repairs are made to the 
components if a gasket or external part that is easily fixed has failed. The decision is made based 
on ALARA principles and worker safety concerns. 

If a transfer line fails , the line is physically disconnected from the WTS by means of an 
equipment air gap (removal of a section of piping) or by an administrative lock. The 
administrative lock typically consists of a valve lock out to prevent actuation of the valve. 
Double valve isolation is typically required for administrative controls. 

5.4.4 Reporting Process 

A PER is the first reporting mechanism for WTS failures. Failures are also reported in the 
System Health Report for Waste Transfer Containment (RPP-RPT-25749; RPP-RPT-53179). 
The system health reports are quarterly reports containing information on system availability, 
reliability, and component failures. Changes to interface diagram H-14-107346 are controlled by 
change control processes, including incorporation of Engineering Change Notices into the 
drawing sheets. 

5.5 REVIEW OF TRANSFER PIPING PRESSURE TESTING 

The OSDs listed in Section 5.4.1 outline the pressure testing requirements for the WTS pipelines. 
RPP-RPT-52206 provides additional pressure testing recommendations as outlined in this 
section. 

HIHTLs are considered part of the SST WTS and are not considered in this report. 
' 

Table 5-3 shows the historical information, test pressures, operating pressures, and maximum 
operating temperatures for the transfer lines in the DST System. 
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Table 5-3: Transfer Line Historical Information and Specifications (4 sheets) 

Maximum Maximum 
Test Operating Operation 

Line Pressure Material Pressure Temperature Reference 

AN Tank Farm - 600 psig 2 in . and 3 in . - 400 psig 340° F Pipe Code M-25 I ANSI 
Slurry Schedu le 40 Carbon B31 .1 

Steel, ASTM A53, Type B-130-C7, Construction 
S, Gr. B, or ASTM Specification for 241 -AN 
Al 06, Gr. B Tank Farm Completion 

Project B-101 , Rev 1, June 
27, 1978 

AN Tank Farm - 450 psig 2 in. and 3 in . - 230 psig 340° F Pipe Code M-25 I ANSI 
Supemate Schedule 40 Carbon B31.l 

Steel , ASTM A53, Type B-130-C7, Construction 
S, Gr. B, or ASTM Specification for 241-AN 
Al 06, Gr. B Tank Farm Completion 

Project B-101 , Rev. 1, June 
27, 1978 

AN Tank Farm - 175 psig 2 in . and 3 in . - 115 psig 340° F Pipe Code M-25 I ANSI 
Process Waste Schedule 40 Carbon B31 .l 

Steel, ASTM A53, Type B-130-C7, Construction 
S, Gr. B, or ASTM Specification for 241-AN 
Al 06, Gr. B Tank Farm Completion 

Project B-101 , Rev. 1, June 
27, 1978 

AP Tank Farm - 415 psig 2 in . and 3 in. - 275 psig 200° F Pipe Code M-25 / ANSI 
SN-621 Schedule 40 Carbon B31.l 

Steel, ASTM A53, Type B- l 30-C7, Construction 
S, Gr. B, or ASTM Specification for 
Al 06, Gr. B Completion of241 -AP Tank 

Farm Project B-340, Rev. 1, 
Amendment 1, Dec. 4, 1986. 

AP Tank Farm - 600 psig 2 in. and 3 in . - 400 psig 340° F Pipe Code M-25 / ANSI 
Slurry Schedule 40 Carbon B3 1.l 

Steel, ASTM A53 , Type B-l 30-C7, Construction 
S, Gr. B, or ASTM Specification for 
Al 06, Gr. B Completion of241 -AP Tank 

Farm Project B-340, Rev. 1, 
Amendment 1, Dec. 4, 1986. 

AP Tank Farm - 600 psig 2 in. and 3 in ." - 400 psig 340° F Pipe Code M-25 I ANSI 
Supemate Schedule 40 Carbon B31 .l 

Steel , ASTM A53, Type B- 130-C7, Construction 
S, Gr. B, or ASTM Specification for 
Al 06, Gr. B Completion of241-AP Tank 

Farm Project B-340, Rev. 1, 
Amendment 1, Dec. 4, 1986. 
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Table 5-3: Transfer Line Historical Information and Specifications (4 sheets) 

Maximum Maximum 
Test Operating Operation 

Line Pressure Material Pressure Temperature Reference 

AP Tank Fann - 600 psig 2 in. and 3 in . - 400 psig 340° F Pipe Code M-25 / ANSI 
Process Waste Schedule 40 Carbon B31 .1 

Steel, ASTM A53 , Type B-130-C7, Construction 
S, Gr. B, or ASTM Specification for 
A106, Gr. B Completion of 241-AP Tank 

Farm Project B-340, Rev. 1, 
Amendment I , Dec. 4, 1986. 

AP Tank Farm - Not 2 in . and 3 in . - 400 psig 340° F Pipe Code M-25 I ANSI 
Permanent Va lve Listed in Schedule 40 Carbon B31 .1 
Pit Piping spec. Steel, ASTM A53, Type B-130-C7, Construction 

S, Gr. B, or ASTM Specification for 
A106, Gr. B Completion of241-AP Tank 

Fann Project B-340, Rev. 1, 
Amendment I , Dec. 4, 1986. 

Tank AZ-102 - 400 psig 1/2 in . to 1 1/2 in . 275 psig 220° F Pipe Code M-5 / ANSI 
Process Waste (Schedule 40) B lack B3 l. l.0 

Steel (ASTM A 53, HWS-08867, Specification 
Type E or S, Gr. A or B; for Completion of tank I 02 
or ASTM A 106, Gr. A Project HAP-647, Tank 
or B) 2" and larger Farm Expansion, 241 -AZ 
(Schedu le 40) Tank Farm, Rev. 0, Sept 30, 
Black Steel (ASTM 1972 
A53, Type S, Gr. A or B 
or ASTM A106, Gr. A 
or B) 

Tank AZ-102 - 400 psig 1/2 in . or smaller 275 psig 220° F Pipe Code M-9 / ANSI 
Process Waste (Schedule 40S) B3 l. l.0 

Stainless Steel (per HWS-08867, Specification 
ASTM A312, Grade TP for Completion of tank 102 
304L, seamless or Project HAP-647, Tank 
welded. 3/4 in . thru 12 Farm Expansion, 241-AZ 
in . (Schedule l0S) 14 Tank Fann, Rev. 0, Sept 30, 
in . or larger (Schedule 1972 
l0S) Stainless Steel (per 
ASTM A240, fabricated 
per ASTM A358, 
Class 2) 

AW Tank Fann - 600 psig 2 in . and 3 in . - 400 psig 340° F Pipe Code M-25 / ANSI 
Slurry Schedule 40 Carbon B31 .1 

Steel, ASTM A53, Type B-130-C7, Construction 
S, Gr. B, or ASTM Specification for 241 -AN 
A106, Gr. B Tank Fann Completion 

Project B-101 , Rev. I, June 
27, 1978 
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Table 5-3: Tr~nsfer Line Historical Information and Specifications (4 sheets) 

Maximum Maximum 
Test Operating Operation 

Line Pressure Material Pressure Temperature Reference 

AW Tank Fann - 450 psig 2 in. and 3 in . - 275 psig 340° F Pipe Code M-25 / ANSI 
Supemate Schedule 40 Carbon B31 .l 

Steel, ASTM A53, Type B- l 30-C7, Construction 
S, Gr. B, or ASTM Specification for 241-AN 
Al06, Gr. B Tank Farm Completion 

Project B-101 , Rev. 1, June 
27, 1978 

AW Tank Farm - 175 p ig 2 in. and 3 in. - 115 psig 250° F Pipe Code M-25 / ANSI 
Process Waste Schedu le 40 Carbon B31.I 

Steel, ASTM A53, Type B- l 30-C7, Construction 
S, Gr. B, or ASTM Specification for 241-AN 
Al 06, Gr. B Tank Fann Completion 

Project B-101 , Rev. I , June 
27, 1978 

Tank AZ-101 - 415 psig 1/2 in. to I 1/2 in . 275 psig 250° F Pipe Code M-5 / ANSI 
Process Waste (Schedule 40), 2 in. and B3 1.l 

larger (Schedule 40) B-109-Cl , Construction 
Black Steel (ASTM Specification for 241-AZ-
A53, Type S, Gr. A and 10 I tank Additions, Project 
B or ASTM AI06, Gr. B-109, Rev. 0, Feb 26, 1975 
A orB) 

Tank AZ-101 - 415 psig 1/2 in. or smaller 275 psig Pipe Code M-9 
Process Waste (Schedule 40S) B-109-Cl , Construction 

Stainless Steel (per Specification for 241-AZ-
ASTM A3 12, Grade TP 101 Tank Additions, Project 
304L, seamless or B-109, Rev. 0, Feb 26, 1975. 
welded. 3/4 in . thru 12 
in. (Schedule 1 OS) 14 
in. or larger(Schedule 
1 OS) Stainless Steel (per 
ASTM A240, fabricated 
per ASTM A358, Class 
2) 

SY Tank Farm - 550 psig 1 in. through 6 in. - 375 psig 330° F Pipe Code M-25 / ANSI 
Slurry Schedule 40, 8 in. B31 .1 

through 12 in. - B-1 01-C3, Construction 
Schedule 20 (0.250 in. Specification fpr 
wall) Carbon Steel Completion of 241-SY Tank 
(C.S .; ASTM A53, Type Farm Project B-101 , Rev. 1, 
S, Gr. B or ASTM Nov 8, 1974 
A106, Gr. A orB) 
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Table 5-3: Transfer Line Historical Information and Specifications (4 sheets) 

Maximum Maximum 
Test Operating Operation 

Line Pressure Material Pressure Temperature Reference 

SY Tank Fann - 350 psig 1 in . through 6 in . - 230 psig 330° F Pipe Code M-25 / ANSI 
Supernate Schedule 40, 8 in . B31.1 

through 12 in . - B-101-C3, Construction 
Schedule 20 (0.250 in . Specification for 
wall) Carbon Steel Completion of 241-SY Tank 
(C.S.; ASTM A53, Type Fann Project B-101 , Rev. 1, 
S, Gr. B or ASTM Nov 8, 1974 
Al06, Gr. A orB) 

Reference: OSD-T-151-00010, Rev. I, Appendix A. 

RPP-RPT-52206 recommends that pneumatic tests be performed on the encasement of all 
transfer lines in the Fitness-for-Service scope (excluding HIHTLs). Further, the document 
recommends the encasements be re-tested on a 10-year schedule or prior to next use, whichever 
is greater. The pneumatic test of the encasement complies with the test requirements specified 
by the IQRPE in RPP-17266. The test is typically performed at 66 psi and held for a minimum 
of 30 minutes. No more than a 5% drop in pressure is allowed. Additional pressure testing of 
the WTS encasements has been conducted. Results of the encasement pressure testing are 
included in Table 5-4. 

As indicated in Table 5-4, only one failure was noted in the pressure testing reviewed. This was 
for line SL-164. It was later discovered that the failure was not in the secondary enclosure but 
was actually a fai lure of the prirnaiy pipe. Subsequently, line SL-164 was removed from service. 
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LINE WORK ORDER 
DATE 

NUMBER NUMBER START 
TIME 

START 

SL-509 TFC-WO-10-3862 12/15/2010 0 65.96 
SN-609 TFC-WO-10-3862 12/15/2010 0 65.99 
SN-610 TFC-WO-10-3862 12/15/2010 0 65.95 
SL-510 TFC-WO-10-3862 12/16/2010 0 67.75 
SN-63 1 TFC-WO-10-4846 6/6/2011 204 65.0 
SN-632 TFC-WO-1 0-4848 6/7/2011 951 64.6 
SN-622 TFC-WO-10-4848 9/7/20 11 1759 65.0 
SN-633 TFC-WO-10-4850 1/3/2012 1035 65.4 
SN-634 TFC-W0- 10-4850 1/3/2012 710 65.2 
SL-166 NIA 3/7/2012 1335 79.9 
SN-1 66 TFC-WO-11-5951 3/7/2012 66.2 
SN-266 TFC-WO-11-5951 3/7/2012 1030 79.9 
SN-635 TFC-WO-1 2-4191 9/19/2012 71 8 66.8 
SN-269 TFC-WO-11 -4827 3/18/2013 111 0 65.8 
SN-270 TFC-WO-11 -4827 3/18/2013 1414 65.8 
SL-1 69 TFC-W0-13-1 362 4/1 /2013 1332 65.7 
SN-271 TFC-WO-13-1 362 4/1/2013 1003 66.5 
SL-1 67 TFC-WO-1 2-4109 5/6/2013 11 34 66.3 
SN-272 TFC-WO-11-4827 5/22/20 13 1342 66.6 
SN-630 TFC-WO-13-3209 7/30/2013 1028 67.0 
SN-630 TFC-WO-1 3-3209 7/30/2013 1028 67.0 
SN-265 TFC-WO-12-5408 10/29/2013 1059 65.96 
SL-511 TFC-WO-13-6009 2/25/2014 1528 67.0 
SN-611 TFC-WO-13-6009 2/25/2014 1353 65.0 
SL-513 TFC-WO-13-6010 3/3/2014 1037 66.7 
SN-613 TFC-WO-1 3-6010 3/3/2014 1423 66.4 
SL-514 TFC-WO-13-601 1 3/24/2014 1336 65.3 
SN-614 TFC-WO-13-60 11 3/24/2014 1040 65.6 
SN-264 TFC-WO-14-1905 5/28/2014 1038 65.3 
SN-274 TFC-WO-14-1905 5/29/2014 1003 68.1 
SL-164 TFC-WO-14-1905 
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Table 5-4: Pressure Test Results 

TEST DAT A TIME AND PRESSURE DATA 
TEST DAT A TIME AND 

PASS/ TEMPERATURE READINGS 
END FAIL START END 

+5MJN +I0MJN +I5MJN +20 MIN +25 MIN +30 MlN 
TIME TIME 

START END 
TIME 

65.96 65.95 65.95 65.95 65.94 65.93 10 PASS NIA NIA NIA NIA 
65.98 65.98 65.98 65.97 65.96 65.95 30 PASS NIA NIA NIA NIA 
65.94 65.94 65.93 65.92 65.92 65.9 30 PASS NIA NIA NIA NIA 
67.74 67.73 67.71 67.71 67.7 67.68 30 PASS NIA NIA NIA NIA 
65.0 65.0 65.0 65.0 65.0 65.0 234 PASS NIA NIA NIA NIA 
64.6 64.6 64.6 64.6 64.6 64.6 1021 PASS NIA NIA NIA NIA 
64.5 64.4 64.3 64.4 64.5 64.4 1829 PASS 1746 %.0 94.5 1758 
65.4 65.4 65.4 65.4 65.4 65.3 11 05 PASS 937 36.7 41.5 1038 
65.2 65.2 65.1 65.1 65.1 65.1 740 PASS 1319 46.9 38. 7 1402 
79.9 80.0 79.9 79.9· 79.9 79.9 1405 PASS NIA NIA NIA NIA 

66.2 NIA NIA NIA NIA 
79.9 80.0 79.9 79.9 80.0 80.0 11 00 PASS 1002 66.1 75 11 00 
66.8 66.8 66.8 66.8 66.8 66.8 748 PASS 648 83.3 78.7 71 8 
65.7 65.5 65.4 65.5 65.5 65.5 11 40 PASS 11 10 55.3 56.7 1140 
65.8 65.9 66.0 66.1 66.1 66.2 1440 PASS 1414 61.9 62.4 14.44 
65.7 65.7 65.7 65.7 65.7 65.7 1402 PASS 1302 86.8 86.8 1332 
66.3 66.2 66.3 66.5 66.7 66.8 1033 PASS 930 65.5 65.7 1000 
66.3 66.2 66.2 66.2 66.2 66.1 1204 PASS 11 03 91.6 86.9 11 33 
66.2 65.8 65.4 65.0 65.6 64.2 1412 PASS 1312 58.9 51. 0 1346 
67.0 67.0 67.0 67.0 67.1 67.1 1058 PASS 0941 82.8 . 96.4 1027 
67.0 67.0 67.0 67.0 67.1 67.1 1058 PASS 941 82.8 96.4 1027 
65.96 65.95 65.95 65.95 65.94 65.94 1129 PASS 1014 53. 7 52.4 1044 
67.0 67.0 67.0 67.0 67.0 67.0 1558 PASS 1307 56.9 55.2 1353 
65.0 65.0 65.0 65.0 65.0 65.0 1423 PASS 1458 60.0 55.2 1528 
66.7 66.7 66.7 66.7 66.7 66.7 1107 PASS 1004 63.6 615 1034 
66.4 66.4 66.4 66.4 66.4 66.4 1453 PASS 1352 74.2 73.0 1422 
65.3 65.3 65.3 65.2 65.2 65.2 1406 PASS 1306 89.2 89.7 13.36 
65.6 65.6 65.6 65.6 65.6 65.6 1110 PASS 1010 25.7 75.8 1040 
65.5 65.4 65.4 65.8 63. 7 65.2 11 08 PASS 1003 76.9 74.0 1038 
67.4 66.7 66.6 66.5 66.9 66.6 1033 PASS 0927 79.6 75.5 1002 

FAIL NIA NIA NIA NIA 

WRPS Subcontract No. 55510/58207 .. ...... .. .............. ......... ... ......... .... ........ .... .................... .. ...... ........ ............ .... ...... ... ..... .. .... .... . ... .. ......... .. . Page 64 

87 of 607 



RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

5.6 DISCUSSION OF RESOLUTIONS OF THE 2006 DST AR 
RECOMMENDATIONS 

Discussion associated with each of the DST WTS-related recommendations is presented in this 
section. Full wording of each of the recommendations along with dispositions is outlined in 
RPP-RPT-50440. 

• 2006 DST AR Item Rl: Basis for recommendations was concern over shallowness of 
some pipe burials. It is recommended that the potentially shallow burial depths of some 
transfer lines mentioned in this document (RPP-18652, Rev. 1) be reviewed and 
inspected to ensure compliance with applicable safety requirements, but it is not within 
the scope of this analysis to determine the adequacy of the present soil cover to comply 
with current shielding requirements. PER-2004-1039 has been written to address the 
above recommendation. 

o 2016 DSTAR Assessment: RPP-21726, Rev. 0, Vehicle and Equipment Access 
over buried Utilities in and Around Tank Farms, concluded that a bury depth of 
as little as 19 inches is sufficient for vehicle and equipment loads for on buried 
utility lines including transfer lines. RPP-18652, Rev 1, Buried Pipe Analysis for 
DST System Integrity Assessment, indicates that the transfer lines have a minimum 
of 24 inches of cover. These depths should be ·sufficient to protect the transfer 
lines from damage due to vehicle and equipment crossings. Shielding 
requirements are not a part of this integrity assessment. This disposition satisfies 
the recommendation outlined in Item RI . 

• 2006 DST AR Item R2 : In addition, due to the shallowness of some of the transfer lines 
mentioned in this document (RPP- !'8652~ Rev. 1 ), it is recommended that an analysis or 
evaluation of frost heave and its effects is in order to determine the corrective action 
needed. Inspections and/or testing of identified pipes might also be in order, if it is 
determined that frost heave is a concern and that its damaging effects could have 
occurred in the past. 

o 2016 DSTAR Assessment: RPP-RPT-39400, Rev 0, Evaluation of Frost Heave 
on Waste Transf er Lines with Shallow Depths in DST Farms, was issued in May 
of 2009 and concludes that waste transfer lines with as little as 12 inches of cover 
are not expected to undergo frost heave damage due to the well compacted sandy 
material around the transfer lines. Also, there has been no report of frost heave 
damage to waste transfer lines since 1972 when the Occurrence Reporting system 
at Hanford was implemented. This dispo,sition satisfies the recommendation 
outlined in Item R2. 

• 2006 DSTAR Item R3 : PER No. 2004-5678, which was written against this document 
(RPP-18652, Rev. 1 ), indicated that the soil cover for SN-631 of Tank Farm AZ should 
be much greater as indicated by drawing H-14-102671 Sht. 1. The increase in soil cover 
was credited to a berm. Upon further investigation, the height of the berm was still not 
conclusive. Berms on other transfer lines, in other tank farms, called out on numerous 
related drawings are simply stated as "as required ." This is not definite enough to be 
included in this evaluation. Thus, as previously recommended, inspections on suspected 
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shallow transfer lines are in order. This should provide a more accurate assessment of the 
soil cover above the suspect transfer line. 

o 2016 DSTAR Assessment: Drawing H-14-102671 , sheets 1 and 4, provide 
traceable documentation that there is a berm over SN-631 ; however, there is no 
elevation information for the berm. Drawing H-14-102671 , sheet 1, indicates that 
the berm does not extend to the area of deepest burial location (the face of Pump 
Pit 241-AZ-0lA) and that the maximum depth already calculated is greater than 
the minimum specified on sheet 4. Review of the issue indicated that no changes 
to the document in question were required . This disposition satisfies the 
recommendation outlined in Item R3. 

• 2006 DSTAR Item R40: Consider for adoption: Performance of a detailed laboratory 
examination of any DST System waste transfer line encasements that are removed 
permanently from service for coating defects, and internal and external conosion. 

o 2016 DST AR Assessment: Samples of piping have been analyzed on several 
occasions with no significant areas of corrosion damage being found. 
Opportunistic sampling and erosion monitoring is incorporated into RPP-7574. 
This disposition satisfies the recommendation outlined in Item R40. Rl 6-20 
provides for a recommendation of continued opportunistic sampling. 

• 2006 DSTAR Item R42: Flush all DST. System waste transfer lines following waste 
transfer with hot inhibited water (see TFC-ENG-STD-26 for inhibited flush water 
composition and temperature). Any non-process transfers should also be perfonned 
using inhibited water. 

o 2016 DST AR Assessment: This recommendation was the result of a 
misinterpretation of a recommendation in SD-RE-TI-044, Analysis of Pipeline 
Failures, SL-176. The failure of line SL-176 was the result of the pipe being 
under significant stress, not corrosion. TFC-ENG-STD-26, Waste Transfer, 
Dilution, and Flushing Requirements, indicates that flushing with raw water is 
sufficient as long as compliant waste is being transferred. The transfer of non­
compliant waste is to be evaluated to determine if a chemical flush is needed. No 
action was taken on this recommendation. This disposition satisfies the 
recommendations outlined in Item R42. 

• 2006 DST AR Item R43: This document in conjunction . .. finds that the following 
actions are necessary to reduce the possibility of continued corrosion in AW tank farm 
slurry line SL-167: 

1. Evaluate the use of a biocide to the exposed portions of the line encasement and 
exterior surface of the 2 in. primary pipe and 1 in. pipes at cleanout box A W-COB-6 
as soon as possible. 

2. Evaluate the performance of an inhibited water flush of the line to fill the low spot 
with inhibited water. An inhibited water flush should also follow any transfers in this 
line as recommended in paragraph 5.4.3(3) above. Evaluate the using inhibited water 
flush of the line for all verification activities that introduce water into the line or its 
encasement. 
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o 2016 DSTAR Assessment: This recommendation was evaluated in Duncan 2007, 
Letter Report for Microbially Influenced Corrosion, SL-167. The report evaluates 
the material on the pipes inside cleanout box A W-COB-6 and concludes that it is 
rnicrobially influenced corrosion. Subsequently, the cleanout box was removed 
from line SL-167. The response to this recommendation indicates there is no 
simple way of introducing inhibited water to the system. At the completion of 
each campaign, the 242-A Evaporator vessel is deep flushed to remove residual 
supemate. A p01tion of the deep flush is drained through line SL-167. Fmther, if 
raw water is used in the line instead of residual supemate, the line must be used 
for a waste transfer or flushed with inhibited water or a portion of the deep flush 
from the 242-A Evaporator within 12 months after the line' s last usage as 
described in TFC-ENG-STD-26. This disposition satisfies the recommendations 
outlined in Item R43 . 

• 2006 DSTAR Item R45: A fo1mal integrity assessment should be performed on all DST 
System waste transfer, drain, and process waste lines eight years after the issuance of this 
integrity assessment. 

o 2016 DSTAR Assessment: This recommendation is inconsistent with other 
portions of the DSTAR. Pneumatic pressure testing of the 75 active transfer 
pipeline encasement has been implemented on a 10-year interval. This 
disposition satisfies the recommendations outlined in Item R45. 

• 2006 DST AR Item R46: There is no indication, via either the documented video 
inspections, pneumatic encasement leak test results, observed material loss and resulting 
corrosion rate for line SL-167 or ERUL calculation results that provides evidence that the 
encasements are susceptible to failure due to a common failure mechanism. Thus, these 
systems do not warrant periodic encasement leak testing, other than testing as required in 
the future DST System pipeline integrity assessment recommended above, or as required 
for .deferred use, emergency use only, or approved variance pipelines within one year or 
prior to use. 

o 2016 DSTAR Assessment: The recommendation to discontinue periodic 
encasement testing is inconsistent with other IQRPE recommendations. 
Pneumatic pressure testing of pipeline encasements on an 8- to 10-year interval 
has evolved to be the chosen indirect inspection technique to evaluate active 
transfer pipeline encasement integrity. No action was taken on this 
recommendation. The 2016 IQRPE concurs that pneumatic pressure testing of the 
encasements is acceptable in evaluating the encasement integrity. This 
disposition satisfies the recommendations outlined in Item R46. 

• 2006 DSTAR Item R47 : A formal ERUL calculation should be performed to assess the 
structural impact of corrosion/erosion on the DST System pipelines. 

o 2016 DSTAR Assessment: In order to develop an ERUL, the both total flow 
through the primary pipe and the flow composition are required. Transfer records 
are discontinuous, the composition of the waste was a calculated composition, and 
solids content was rarely determined. A workaround was suggested to monitor 
pipeline jumpers for evidence of erosion/corrosion. It is unclear if monitoring of 
the jumpers has begun or what the results have been. The 2016 IQRPE agrees 
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that ERUL analysis on the primary waste piping would be difficult and inaccmate 
without accurate records of flow volume and waste/solids composition. However, 
monitoring of accessible piping jumpers for corrosion/erosion would provide 
infonnation on the state of the rest of the system. 

• 2006 DSTAR Item R48: An ECN (Engineering Change Notice) should be written to 
update the hose information table on H-14-103596 (via ECN-720301-R0) to reflect the 
June 1, 2006 HOSE-SY I 01-PPP/SY A expiration date. 

o 2016 DSTAR Assessment: The HIHTL HOSE-SY101-PPP/SYA was replaced in 
January 2007. ECN-720301-R2 reflects the installation and new service date. 

Drawing H-14-106249 was created to describe and monitor all in-service HIHTLs 
and to ensure the lines are not used after they have reached the end of their service 
life. The drawing documents the in-service date, service life expiration date, 
mission description, mission completion date, required removal date, and the 
actual removal date, among other pertinent inf01mation. This disposition satisfies 
the recommendations outlined in Item R48 . 

• 2006 DSTAR Item R49: 

a.) Any statistically representative samples of DST pipelines removed from service (via 
failure, end of life, or other cause for removal from service) should be unearthed and 
examined in a laboratory for corrosion/erosion, and failure mode as necessary. 

b.) Please provide copies of the associated reports, if available, that describe the actions 
that have been taken, or are currently planned to address the IQRPE 
recommendations, cited above, for the primary piping system 

c.) Has a program plan to address the IQRPE recommendations for the primary piping 
system been developed similar the plan developed for the cathodic protection system 
(RPP-PLAN-45268)? 

o 2016 DSTAR Assessment: Several lines have been exhumed and inspected. 
None of the tested lines showed significant areas of corrosion damage at the 
inspection site. RPP-7574 incorporates activities from the recommendations. 
RPP-RPT-52206 includes recommendations and requirements for the primary 
piping. This disposition satisfies the recommendations outlined in Item R49. 
RI 6-20 provides for a recommendation of continued opportunistic sampling. 

• 2006 DSTAR Item R77 (Item 2): Section 5.4.3, "Existing Corrosion Protection 
Measures," in RPP-27591 , Rev. 1, recommends flushing all DST system waste transfer 
lines following waste transfer with hot inhibited water (see TFC-ENG-STD-26 for 
inhibited flush water composition and temperature). 

o 2016 DST AR Assessment: This recommendation was the result of a 
misinterpretation of a recommendation in SD-RE-TI-044, Analysis of Pipeline 
Failures, SL-176. The failure of line SL-176 was the result of the pipe being 
under significant stress, not corrosion. TFC-ENG-STD-26, Waste Transfer, 
Dilution, and Flushing Requirements, indicates that flushing with raw water is 
sufficient as long as compliant waste is being transferred. The transfer of non­
compliant waste is to be evaluated to detennine if a chemical flush is needed. No 
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action was taken on this recommendation. This disposition satisfies the 
recommendations outlined in Item R77. 

5.7 IQRPE SUMMARY DISCUSSION OF 2016 DST PIPELINE INTEGRITY 
ASSESSMENT 

5.7.1 Findings 

There are no findings in this report with respect to the DST WTS. 

5.7.2 Observations 

• Operation of the DST WTS limits the pressure and velocity in the piping system to well 
within the limits of the piping materials. None of the piping examined to date has shown 
corrosion or erosion that is above expected values. 

• Although there have been abno1mal conditions in the DST WTS, the conditions were 
found during testing processes prior to the transfer of waste and replaced or repaired. 
The system and process in place are ensuring the safe operation of the WTS. It is 
understood that a study is cmTently in progress to determine if the minimum required 
slope stated in TFC-ENG-STD-22 is adequate to protect the piping. If the results of this 
study indicate a minimum slope of greater than 0.25% is needed, this should be 
incorporated into the design standard. 

• Several instances of duplicate pipe numbers exist within the DST WTS. As an example, 
there is a line numbered SL-167 in the AN Tank Farm and another line numbered SL-167 
in the AW Tank Farm. These are completely separate lines and are in no way related to 
each other. The line in the AN Tank Farm is listed as not approved for use while the AW 
Tank Farm line is fit for service. The line numbers are unique if the entire line number is 
used. However, it is the practice to use shortened line numbers. To avoid confusion 
when using shortened line numbers, a reference to the tank farm where the line is located 
should be used along with the line number. 

5. 7 .3 Recommendations 

• The next integrity assessment for the DST WTS should be conducted in 10 years. 
(Summarized in recommendation Rl6-l in Section 3.3.3.) 

• Pressure testing of the encasements of the DST WTS piping should continue on a IO-year 
schedule, except pipeline SL-167 should be on a 5 year schedule. (Summarized in 
recommendation Rl6-19 in Section 3.3.3.) 

• The 2016 IQRPE agrees that ERUL analyses on the primary waste piping would be 
difficult and inaccurate without accurate records of flow volume and waste/solids 
composition. However, monitoring of accessible piping jumpers for corrosion/erosion 
would provide information on the state of the rest of the system. Recommend continuing 
the use of the "Fit-for-Use" program for opportunistic forensic analysis to monitor the 
piping for signs of corrosion and erosion. (Summarized in recommendation Rl6-20 in 
Section 3.3.3.) 
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• Several instances of improper fit-ups of jumpers have been recorded. Whenever pits are 
opened and it is possible to verify as-built dimensions of nozzle locations prior to the 
design, fabrication, and installation of new jumpers, measurements should be taken and 
documented to ensure proper fit-ups of new components. (Summarized in 
recommendation Rl6-23 in Section 3.3.3.) 

5.7.4 Conclusions 

In regards to DST WTS, the DST System is fit for use as listed in Appendix D. 
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6.0 CATHODIC PROTECTION FOR DOUBLE-SHELL TANK TRANSFER LINES 

Introduction/Purpose 
The purpose of this section is to provide a review of the external conosion control systems of the 
buried metallic piping associated with the DST System. The conveyance method for product 
transfened to/from the tanks is regulated by state and federal statutes and, as such, is required to 
include provisions for external conosion control. Recommendations provided in the 
2006 DST AR were also reviewed for their inclusion in the operation of the cathodic protection 
systems. 

Scope/Requirements 
Hazardous materials transported by metallic materials in contact with conosive media are 
required to have provisions for external conosion control. To meet this requirement, the use of 
impressed current cathodic protection to supply protective cmTent to exposed p011ions of the 
steel piping material is used in conjunction with protective coatings. Criteria for conosion 
control are outlined in multiple documents, including the following: 

• 40 CFR 265 Subpart J, "Tank Systems" 

• 49 CFR 195, "Transportation of Hazardous Liquids by Pipeline" 

• NACE SP0169, Control of External Corrosion on Underground or Submerged Metallic 
Piping Systems 

• NACE SP0285, External Corrosion Control of Underground Storage Tank Systems by 
Cathodic Protection. 

Method of Assessment 
Assessment of the conosion control methodology was completed by reviewing available 
documentation concerning past and cunent provisions for cathodic protection, as well as the 
types of protective coatings applied to the buried piping. Included with the document review 
were several years of field data collection and previous assessment reports submitted by 
independent parties. A substantial amount of useful information was presented during an 
informal meeting with Hanford Site personnel responsible for operation of the cathodic 
protection equipment. 

The information gathered was reviewed in the context of meeting established criteria for 
effective conosion control, and to detelTDine if cUITent and future operating strategies are in 
support of this requirement. 

6.1 CATHODIC PROTECTION SYSTEM DESCRIPTION 

6.1.1 System Design Basis 

WAC 173-303-640(2) states that tank systems be certified as fit for use by an IQRPE. At a 
minimum, the assessment must consider "Existing corrosion protection measures" (Item iii). 
From a corrosion engineering standpoint, the most common examples of protective measures 
include (1) material selection; (2) design considerations (i.e., corrosion allowance); (3) protective 
coatings, (4) control of environmental conditions, (5) use of conosion inhibitors, and 
(6) cathodic protection. From a practical standpoint, the combination of protective coatings and 
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cathodic protection yields the greatest measure of corrosion control, both from a monitoring 
standpoint and from a typical life cycle cost analysis. . 

Components of the DST System transfer piping include supemate transfer lines, slurry transfer 
lines, drain lines, process waste lines, process wash lines, raw water lines, flush lines, and 
process condensate lines. 

As described in 2006 DST AR Volume 4, in the period between 1944 and 194 7 severe coJTosion 
in the form of pitting was noted on the direct-buried stainless steel waste transfer piping. These 
failures led to the introduction of cathodic protection for the piping materials. The original 
cathodic protection systems were operated from 1947 to 1980. These systems utilized a 
multitude of different anode materials including railroad rails, scrap iron, and high silicon cast 
iron anodes. A large inspection/repair effort of the cathodic protection equipment associated 
with the 200 East and West Areas was completed in 1970 to 1971. Recommendations for a 
complete rehabilitation of the cathodic protection equipment were submitted by Harco 
Corporation in 1977. Battelle Columbus Laboratories conducted an inspection of the cathodic 
protection systems in 1980 and recommended that the corrosion control equipment be turned off 
in an effort to better understand the complex corrosion conditions associated with the 200 Areas. 

In 1982, Ebasco Services Inc. designed a retro-fit cathodic protection system for the majority of 
the present-day cathodically protected piping. Installation of the retro-fit designs were 
completed between 1986 and 1995. 

6.1.2 Cathodic Protection Equipment 

The cathodic protection equipment includes 14 oil-cooled rectifiers and 179 test stations. 

The impressed current anodes are surrounded by cokebreeze in a prepackaged canister. The 
majority of anodes (90%) are 8 in. diameter with the remaining 10% consisting of 4 in. diameter 
materials. 

The anodes are evenly spaced along the piping to be protected and are located throughout the 
tank farms . This close-coupled array of materials provides for very good protective current 
distribution so long as shielding of the piping does not occur. Away from the tanks, the anodes 
are installed vertically while above the tanks the anodes are installed horizontally. 

The anodes are powered via header cables or are branched from distribution boxes. The anode 
header cables are installed in a looped fashion with both ends of the positive header cable being 
powered. This ensures that a broken header cable will not result in anodes downstream of the 
electrical break being ineffective. Looped conductors can also serve to assist in system 
troubleshooting as well as system balancing (increasing or decreasing circuit resistance). The 
anode distribution boxes offer the advantage of being able to quantify individual anode current 
outputs as well as the ability to disconnect individual anodes should the need arise. 

6.1.3 Equipment to be Protected 

There are a total of 246 post-2005 pipelines evaluated, as defined by the 2006 DST AR Volume 2 
and Attachment 3 ofRPP-20960. 
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6.1.4 Monitoring Protocol 

In accordance with provisions outlined in WAC 173-303-640 (6)(c): 

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

ii) All sources of in1pressed current must be inspected and/or tested, as appropriate, at least 
bi-monthly (i .e., every other month). 

These requirements are consistent with current industry standards including: 

• Code of Federal Regulations: 

o 40 CFR 265 Subpart J, "Tank Systems" 
o 49 CFR 195, "Transportation of Hazardous Liquids by Pipeline" 

• NACE: 

o NACE SP0I 69, Control of External Corrosion on Underground or Submerged 
Metallic Piping Systems 

o NACE SP0285, Corrosion Control of Underground Storage Tank Systems by 
Cathodic Protection. 

As stated within 2006 DSTAR Volume 4, each rectifier is to be inspected bi-monthly and all test 
stations are to be inspected annually unless directed by the Tank Farm Contractor environmental 
organization. 

6.2 REVIEW OF SYSTEM MODIFICATIONS SINCE 2006 DSTAR 

A review of the major improvements since the 2006 DST AR, along with pe11inent discussion, is 
provided in this section. 

• Replacement of pulse generators and wave form analyzers with synchronizable 
interrupters (McMiller JR-1 ): 

o Daisy-chain type interrupters such as the JR-1 are an upgrade from the previously 
employed pulse generator methodology. However, it is important to verify at the 
beginning and end of each day that the daisy-chain interrupters are in 
synchronization. Industry is transitioning away from this type of interrupter and 
moving toward GPS synchronizable interrupters. GPS units have the advantage 
of using satellite clocks for determining on- and off-cycling. These units also 
update their internal clock several times per second to ensure accurate tinung. In 
addition, handheld cathodic protection collection devices ( e.g., American 
Innovations Allegro MX Field Data PC™) also use GPS timing to detennine 
when to collect on and instant off readings in a synchronized fashion with the 
GPS interrupters. 

• Development of a database for collected data Computerized History and Maintenance 
Planning Software (CHAMPS): 

o Data collection and storage is of utmost importance. Databases provide the 
ability to review data trends of the system as a whole or at specific locations. 
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Multiple database programs are commercially available that are specific to the 
cathodic protection industry or customized databases can be developed. 

• Incorporation of coupons and ER probes: 

o At locations where pipe-to-soil potential measurements are not practical, the use 
of coupons to simulate a coating holiday are becoming much more common in the 
industry. Coupons have the advantage of being able to be disconnected from the 
cathodic protection system to measure error-free readings, as well as able to 
provide current density information (an important aspect of corrosion control that 
is often overlooked). ER probes provide very good information concerning 
corrosion rates so long as the equipment is installed and monitored cmTectly. 
Errors can be made in data interpretation, and the manufacturer should be 
consulted to assist in deterrnining actual corrosion rates of the test specimen. 
These two important tools used in cmrnsion control monitoring may require 
additional training for the cathodic protection data collection personnel. 

• Removal of the requirement to measure resistances with the positive conductors: 

o This previous testing requirement provided negligible value and has been 
correctly removed as part of the testing methodology. 

• Collection of system-wide depolarization data: 

o This important step was vital to establish potentials used for verification of the 
100-m V criteria. Recommendations from other corrosion consultants suggest that 
system-wide depolarized potentials should be collected every 5 years. Changes in 
depolarized values result from a drastic change in environmental (soil) conditions 
or if additional metallic stmctures are electrically bonded into the piping network. 

• NACE Training for individuals performing testing: 

o Having properly trained and competent testing personnel will provide a 
consistency throughout the data collection process. It was noted in the 2014 
cathodic protection status report (RPP-RPT-47435, Rev. 4) that all cathodic 
protection individuals have been certified as NACE CP-2 Cathodic Protection 
Technicians. This is an important step in maintaining the integrity of the cathodic 
protection program. Along these same lines, it would be beneficial for the head of 
the corrosion department (or their designee) to have NACE CP-3 Cathodic 
Protection Technologist certification. A Cathodic Protection Technologist will be 
able to conduct advanced rectifier troubleshooting, perform non-routine 
interference testing, analyze data for anomalies, conduct current flow 
measurements on sections of piping, and perform in-depth bell-hole evaluations 
when the pipeline is exposed. 

6.3 ANNUAL SYSTEM TEST RESULTS REVIEW 

6.3.1 Testing Methodology· 

Cathodic protection testing requirements are described in 3-CATH-690, Cathodic Protection 
System Testing . The steps include: lockout/tag out of electrical equipment when installing 
cmTent interrupting devices, worker safety regarding radiation and contamination control, testing 
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tools and documents, testing procedures, and datasheets for locating equipment and recording 
data. A review of 3-CATH-690 shows that measuring of the pipe-to-soil potentials, along with 
rectifier input/output data, is being completed in accordance with industry standards. In addition, 
reference is made to NACE TM0497, Measurement Techniques Related to Criteria for Cathodic 
Protection on Underground or Submerged Metallic Piping. NACE TM0497 is extensively used 
as a guide for field data collection associated with buried piping. 

6.3.2 Field Equipment Used During Survey Work 

Equipment used for performing the bi-monthly rectifier readings and annual test station survey 
include the following: 

• Calibrated digital multimeter 
• Calibrated clamp on ammeter 
• Current interrupter (McMiller synchronizable) 
• Calibrated portable copper-copper sulfate reference electrodes 
• Test leads with alligator clips 
• Personal protective equipment. 

The items described within the testing document are standard for performing test station surveys 
for buried piping. It is important to note that all meters and reference electrodes are properly 
calibrated for accurate results. There are no discrepancies noted while reviewing the testing 
equipment list. 

6.4 REVIEW RECENT SYSTEM-WIDE ASSESSMENT RES UL TS 

Cathodic protection system testing is conducted on an annual basis (test station surveys) as 
outlined in Annual Select Line CP Status Report RPP-RPT-47435 based on 'current year' annual 
survey data reports. Table 6-1 summarizes results of the test station surveys completed from 
2008 to 2013. 

Table 6-1: Historical Cathodic Protection System Performance 

2008/2009 2010 Survey 2011 Survey 2012 Survey 2013 Survey 2014 Survey 
Criteria Survey Data Data Data Data Data Data 

Effective 82% 71 % 77% 71 % 83% 83% 

Overprotected 11 % 10% 10% 10% 10% 1% 

U nderprotected 6% 15% 3% 5% 4% 13% 

No Data 1% 4% 10% 14% 4% 3% 

Data reproduced from Table 5-1 RPP-RPT-47435 , Rev. 5 

Results of the survey show that a majority of the readings meet corrosion control criteria. The 
10% of piping described as ' overprotected ' are areas that exhibited instant off (error free) 
readings more negative than -1200 m V DC. In certain situations, instant off potentials of carbon 
steel more negative then approximately -1200 m V can lead to atomic hydrogen migration into 
the grain boundaries of the steel resulting in hydrogen embrittlement. In order to reduce this · 
possibility, the site has determined that instant off potentials more negative than -1200 m V are 
considered overprotected and an attempt is made to reduce these voltages. Information 
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pertaining to the manner in which the data are collected, particularly through the use of pulse 
generator, has resulted in a reevaluation of these measurements. Additional testing with updated 
equipment (i.e., synchronizable interrupters) will alleviate what is likely an error in these 
readings. 

The most significant concern centers around the 3 to 6% of readings that did not meet corrosion 
control criteria (with a 15% outlier in 2010). A majority of these test sites are associated with 
the SL lines and exhibited instant off potentials that were significantly more positive than the 
other test stations. In response to this condition, the site has installed several ER probes in these 
areas to monitor actual corrosion rates of buried specimens. Data collected from these probes 
will help quantify any corrosion that exposed steel would be subjected to in these areas. 

Due to modifications being made to the cathodic protection system, the annual 2014 pipe-to-soil 
potential survey was not completed in a manner similar to previous years. Bi-monthly rectifier 
inspections were performed in accordance with 5-CATH-221 and 2S22036, fulfilling the 
regulatory requirements for verification of equipment operation. Pipe-to-soil potential data was 
collected in the fall of 2014 and in January 2015 upon completion of system modifications and 
was reported in RPP-RPT-47435, Rev. 5 ''Annual Protected Pipeline CP Status Report Based on 
2014 Annual Survey Data", April 2015. 

The incorporation of synchronizable interrupters is now being employed as opposed to the use of 
pulse generators and wave form analyzers. The use of this equipment will provide much more 
accurate polarized potential (error free) readings. Bi-monthly rectifier readings continue to be 
collected. 

When using the McMiller JRl current interrupters, it is important to verify that the on and off 
cycles of each unit ( one per rectifier) remain constant throughout the testing period. Verification 
can be made throughout the day, or at a minimum, and the end of each day, by selecting one of 
the interrupters and testing it to each of the others. This can be completed by measuring the 
direct current millivolts or resistance (ohms) between the output terminals of the interrupters to 
determine if they are cycling in unison. 

6.5 DISCUSSION OF BELOWGROUND PIPING CORROSION 
PROTECTION CRITERIA 

Corrosion protection criteria are determined using industry guidelines described in 
NACE SP0285. Specifically, the criteria listed in the annual cathodic protection survey reports 
include the following: 

• A negative (cathodic) potential of at least 850 mV with the cathodic protection current 
applied. This potential is measured with respect to a copper sulfate electrode contacting 
the electrolyte. Voltage drops other than those across the structure/electrolyte boundary 
must be considered for valid interpretation of this potential measurement. 

• A negative polarized potential of at least 850 m V relative to a copper sulfate electrode. 

• A minimum of 100 m V of cathodic polarization. The formation or decay of polarization 
may be used to satisfy this criterion. 

As allowed by standard practice, the use of any one of these criteria can be used to establish 
effective corrosion control. For example, the use of a negative voltage shift of at least -850 mV 
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can be used at one testing location while the fonnation of 100 m V of polarization can be used at 
an adjacent test location. The testing methodology ·used at the Hanford Site correctly allows for 
the inte1mixing of these criteria to detennine if corrosion control criteria are being met. 

Of note are two special considerations applicable to the tank fa1m piping as described in 
NACE SP0285 : 

• Section 5.4.2, Abnormal conditions in which protection is ineffective or only partially 
effective sometimes exists. Such conditions may include elevated temperature, disbanded 
coatings, shielding, bacterial attack, and unusual contaminants in the electrolyte. 

• Section 5.4.3, When structures that have dissimilar metals are protected, a negative 
structure-to-soil potential equal to that for protection of the most anodic metal should be 
maintained. 

These two considerations are applicable to the DST System piping. Portions of the coating 
system consist of multi-layer non-bonded coatings covering a casing pipe that houses the carrier 
pipeline. The nature of disbanded coatings are such that moisture could migrate through a 
coating breach, travel some distance down the exterior casing and come into contact with 
exposed metal at a holiday on the dielectrically coated surface. This scenario results in a high 
resistance path that would discourage protective current flow to the holiday. Given this 
particular type of installation, other fonns of corrosion control verification are needed to 
complement the use of pipe-to-soil potential measurements. These other techniques are 
discussed in the criteria documents and are expanded on below. 

Galvanic corrosion occurs when two dissimilar metals are in electrical contact with each other in 
the presence of an electrolyte. Two common examples include carbon steel in contact with 
copper, and carbon steel in contact with steel embedded in concrete. In these instances, criteria 
for corrosion control state that protection for the most anodic material must be used. Following 
this caveat, the use of the 100 m V polarization criterion would not be applicable. The reasoning 
for this statement in the crite1ia is that exterior surface of the steel could be polarized by 100 mV; 
however, current flow could still exist between the carbon steel and the copper resulting in 
degradation of the carbon steel. A deficiency in the criteria is that they do not address surface 
area ratios between the carbon steel and copper nor the proximity between the two metals. In the 
strictest sense, if these dissimilar metal construction methods are used, the -850 m V polarized 
potential criteria would be most applicable. 

The annual reports also note that field data collection is completed in accordance with 
NACE TM0497. 

In most instances, the criteria outlined above and in the annual reporting documents are effective 
for establishing that corrosion control criteria are being met. However, there are instances where 
additional evaluation techniques can be used to detennine the effectiveness of the corrosion 
control system including the following: 

• NACE SP0285, Section 5.1.4(d), detem1ining whether or not there is physical evidence 
of corrosion. 

• NACE SP0285, Section 5.2.2, interruptible cathodic protection coupons may be installed 
for the purpose of determining the true level of cathodic polarization. 

MeierProjectNo. 14-7579 
WRPS Subcontract No. 55510/58207 .. .. ... . .... ..... ...... ................. .. .... .. ....... ...... . .... .. .... ....... .... ....... ... .. Page 77 

100 of 607 



RPP-RPT-58441 Rev.GO 3/2/2016 -1 2:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

The use of coupons has gained popularity within the industry as a means to help establish that 
the methods of corrosion control being employed are effective. Coupons are small representative 
samples of the same type of material as the piping. The coupons are installed within the same 
soil environment as the buried piping and are connected to the cathodic protection system. At 
established tin1e intervals, the coupons are removed and inspected for signs of deterioration. If 
no losses are noted, it is reasonable to expect that any exposed steel of the pipeline ( casing) in 
the same soil environment would react in a similar manner. The Hanford Site has started 
employing the use of coupons as an additional inspection tool and their continued use 1s 
encouraged. 

Similar to coupons are instruments know as linear polarization probes or ER probes. These 
small metal samples with a known cross-sectional area are installed in the soil adjacent to the 
piping. Measuring the ER of these probes over time will give an indication of corrosion rates. 
As the cross-sectional area is decreased (c01rndes), the ER across the element increases. This 
increase in resistance is directly prop01tional to corrosion rates. These probes are cw-rently being 
used at the WTP for monitoring of the below ground piping. Installation of ER probes has been 
completed at multiple locations including lines SL-509, SL-510, SN-609, and SN-610 within 
AP Tank Fann; lines SN-285 and SN-286 within SY Tank Farm; and line PW-4531 within 
A Y Tank Farm. 

Continued use of coupon and ER probe technology will help validate the effectiveness of the 
corrosion control equipment. 

An additional method of assessing the operational effectiveness of the cathodic protection 
systems would be to institute a program of routine pipeline exposw-e and subsequent visual 
examination. The number and frequency of these bell-hole examinations would be based upon 
several factors including age of piping; sites that may be subject to electrical shielding from the 
cathodic protection systems; locations adjacent to dissimilar metals ( e.g., copper grounding 
systems); or locations where pipe-to-soil potentials have failed to meet corrosion protection 
criteria. Given the construction method of the double-walled piping system, the inspection may 
simply be a matter of determining by visual means if cracks, gouges, or other damaged or 
deterioration is observed. Proper documentation and repair procedures would need to be 
developed for this type of examination. 

The use of long-range UT was introduced as a potential inspection technique for the piping. A 
cost analysis was completed that described that multimillion-dollar expenditures would be 
required to perform this type of inspection. Long-range UT is more commonly known in the 
pipeline industry as guided wave. A large number of oil and gas companies that utilize 
transmission pipelines incorporate the use of guided wave technology to assess the condition of 
carrier pipelines within cased crossings. Piping within casings cannot be tested using traditional 
aboveground electrical testing methodology. To properly assess this piping, a transducer array is 
connected to the piping under investigation and torsional waves are directed down the wall of the 
piping. Defects, metal loss, welds, and etc. cause reverberation of the wave back to the 
transducer; software then provides feedback as to the extent of the anomaly. 

With the extensive array of piping in a DST farm, it would not be practical to establish a system 
of conducting guided wave testing on all concerned lines. However, a few select lines that 
would readily accommodate guided wave field tests should be considered for this technology. 
Condition and type of the pipeline coating, number of bends, and wall thickness all contribute to 
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the length of piping that can be tested. However, testing up to 400 ft on each side of the 
temporarily installed transducer is a reasonable figure . Based upon the results, expansion of the 
testing could be completed. Given the configuration of the ACT- I 00 piping, the use of guided 
wave technology would provide the most accurate depiction of the actual condition of the casing 
and/or carrier pipe. 

6.6 VERIFICATION THAT TESTING IS BEING COMPLETED TO 
INDUSTRY STANDARDS 

A review of the testing procedures shows that the field data collection is being completed in 
accordance with industry standards, specifically NACE TM0497 and NACE SP0285. During a 
meeting with managers of the c01Tosion department, it was relayed that the Hanford Site uses a 
dedicated cathodic protection crew to take readings (ensures consistency), that the crews hold 
monthly meetings to discuss testing issues, and that the testers have gone through NACE CPI 
and CP2 training. All of these items are important to maintain the integrity of the testing 
program. 

6.7 DISCUSSION OF RESOLUTIONS OF THE 2006 DSTAR 
RECOMMENDATIONS 

Discussion associated with each of the 2006 DST AR cathodic protection related 
recommendations is presented in this section. Full wording of each of the recommendations 
along with dispositions is outlined in RPP-RPT-50440. 

• 2006 DST AR Item R20: Inspect excavated pipelines and specified abandoned pipelines. 

ARES Corporation, acting as the Architect/Engineer, was tasked with developing a 
listing of pipelines with differing coating/installation configurations as well as differing 
levels of cathodic protection for excavat~on and examination. 

Results of the multiple inspections did not reveal any instances of significant corrosion­
related degradation. It was also noted that installation of stationary reference electrodes 
and ER probes were added at select lines where traditional methods of indirect 
examination (pipe-to-soil potentials) will not typically yield accurate results. 
Specifically, this condition exists with the application of the sprayed-in-place foam 
insulation on the exterior of the casing pipe. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R20. 

• 2006 DST AR Item R2 l : Obtain native potentials at test stations. 

Depolarized potential surveys are conducted every 5 years or after major construction 
work. The last depolarized potential survey was completed in 2013 . It is agreed that the 
use of native potentials as described in the recommendation is inaccurate. As noted 
within the disposition, the correct term is depolarized potential. Depolarized potentials 
were collected in accordance with industry standards and documented procedures utilized 
by the site. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in R21. 
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• 2006 DST AR Item R22: Troubleshoot abeITant readings of last survey. 

All items listed in this recommendation appear to have been properly addressed. A 5-
year depolarized potential survey (unless significant earthwork has occurred) is listed as a 
recommendation to verify pipe-to-soil potentials without the application of protective 
cuITent in order to satisfy NACE criteria. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R22 with the inclusion that should additional electrically 
continuous piping be introduced into the network adjacent to the location of 
depolarization testing, a new depolarized value at that location will need to be 
established. 

• 2006 DST AR Item R23: Document, trend and analyze data from bi-monthly rectifier 
inspection and annual polarization surveys. 

Bi-monthly rectifier readings and annual test station survey data collection is being 
completed as required by WAC 173-303-640. Recommendations for collection of data 
associated with stationary reference electrodes are not being performed, as the stationary 
reference electrodes are no longer being monitored. The use of stationary reference 
electrodes can be problematic, as they can drift and deviate from the 10 m V requirement 
when tested against a calibrated portable reference electrode. Removing these stationary 
reference electrodes from the monitoring protocol is acceptable so long as the testing 
requirements outlined in 3-CATH-690 continue to be adhered. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R23 . 

• 2006 DSTAR Item R24: Clarify need for resistance testing in annual test procedure. 

The requirement for resistance testing has been removed. Continuity of leads within 
individual test stations ( within ± 1 m V) of each other is used to verify test lead continuity 
(it is coITectly noted that these readings must be taken without moving the reference 
electrode). Industry practice typically allows for a ±2 mV difference between test leads 
to confirm continuity. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R24. 

• 2006 DSTAR Item R25 : Analyze "waterproof' assumptions and methods of jacketed 
pipelines. 

Multiple sources are referenced regarding the use of the jacketed pipeline and the 
requirement for additional methods of coITosion control. However, the IQRPE 
specifically recommends "obtaining physical evidence at selected test sites confirming 
the efficacy of the waterproof jacketing." 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R25. 

• 2006 DST AR Item R26.1: Establish the 0.03 amp/anode output limi~ near the tanks as a 
temporary measure. 
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The use of the 0.03 amp/anode was intended as a guide as opposed to an operational 
limit. The concern appears to reside with applying a greater than 1. 7 V potential to the . 
tank rebar. It was not detailed if this measurement was taken with the current on or an 
instant off (error free reading). Regardless of the intent, the 0.03 amp/anode is not a 
guideline adopted by industry and has been correctly removed as part of this disposition. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R26. 

• 2006 DST AR Item R27: Incorporate design, testing, and operating parameters. 

The recommendations described in Item R27 are valid from a cathodic protection design 
standpoint and are not related to routine monitoring and inspection. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in R27. 

• 2006 DSTAR Item R28 : Measure and document anode current outputs. 

The IQRPE recommends recording anode current output using shunts installed within "an 
anode current measuring box." The disposition to this recommendation is that individual 
anode current outputs, anode feeder cables, and loop cables are being measured using a 
calibrated clamp-on ammeter. This is an industry accepted method of collecting current 
data. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R28. 

• 2006 DST AR Item R30: Analyze pipelines of figures 1 through 11 for the applicability 
for receiving new or additional cathodic protection features . 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R30. 

• 2006 DST AR Item R31: Improve document accessibility. 

Based on the information reviewed as part of this assessment, it appears that an updated 
database with the ability to search records, drawings, as-builts (where available) has been 
implemented. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R31. 

• 2006 DSTAR Item R32: Determine whether inaccessible test stations are post-2005 test 
stations. 

There was one missing test station noted in the report. As a response to this missing test 
station, multiple other adjacent test stations are available and indicate that corrosion 
protection criteria are being met. RPP-RPT-41570, Locating Missing Test Stations on 
Select List Lines, notes that T(77-3) did not need to be replaced given the protected nature 
of the surrounding piping. 

o 2016 DSTAR Assessment: This disposition satisfies the recommendation 
outlined in Item R32. 
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• 2006 DSTAR Items R33 and R33.1: Detennine whether inaccessible test stations are 
post-2005 test stations. 

Item 1 (R33) concerning the frequency of testing has been properly addressed with this 
disposition. 

Item 2 (R33 .1) suggests paring down the number of test stations, on non-regulated piping, 
that receive annual polarization testing. The recommendation is also made to determine 
if it is economically justifiable to remove the anodes from the cathodic protection circuit 
that provide protective current to these non-Post-2005 and Post-2005 non Select List 
lines. To date, this task has not been completed. The operation of these anodes does not 
pose a threat to the integrity of the piping system, and indeed provides for protective 
current to these non-regulated lines. Leaving the anodes operational while awaiting an 
economic analysis is prudent asset management. 

o Procedures for removal of non-essential test stations (not associated with the 128 
Select List lines) have been implemented. Allowing the continued operation of 
the anodes associated with these test stations while evaluating the need for an 
economic analysis is a satisfactory disposition. 2016 DSTAR Assessment: This 
disposition satisfies the recommendation outlined in Items R33 and R33. l. 

• 2006 DST AR Item R34: Perform a cost benefit analysis for perfonning a close interval 
potential survey. 

This recommendation was completed and resulted in dismissal of the CIPS as it was 
deemed ineffective (RPP-RPT-47180, "Waterproof" Pipeline Assessment Report). 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R34. 

• 2006 DST AR Item R3 5: Perform a cost benefit analysis for perfonning a direct current 
voltage gradient test. 

This recommendation was completed and resulted in dismissal of the DCVG as is was 
deemed ineffective (RPP-RPT-47180). 

o 2016 DSTAR Assessment: This disposition satisfies the recommendation 
outlined in Item R35. 

• 2006 DSTAR Item R36: Perform a cost benefit analysis for using direct inspection 
technologies. 

The disposition notes that a cost analysis was conducted for using long-range ultrasonics 
and electro-magnetic wave technologies for detennining pipeline integrity. Costs ranged 
from $31M to $117M. Conclusions ofRPP-47175 (2010) note that no viable alternatives 
for pressure testing were available. This disposition satisfies the response to Item R36. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R36. However, additional information provided in the 2016 
DST AR expands upon the use of guided wave technology for evaluating pipeline 
integrity and proposes conducting this type of inspection on selected lines to 
determine its applicability to the tank farm piping. 
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• 2006 DSTAR Item R37: Investigate the feasibility of replacing the annual test station 
survey with an annual CIPS. 

This recommendation has been addressed in Item R34, and by extension Item R35, and is 
shown to not be technically correct. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R3 7. 

• 2006 DSTAR Item R38: Develop a waste transfer line future integrity assessment. 

o 2016 DSTAR Assessment: Referencing the inadequacy of a CIPS or DCVG, the 
disposition of the cathodic protection portion of this recommendation has been 
adequately addressed. This disposition satisfies the recommendation outlined in 
Item R38. 

• 2006 DSTAR Item R39: Continue to investigate and assess advancements in long-range 
UT, specifically EMW (electro-magnetic wave) technologies. 

The Hanford Site continues to investigate this form of advancing technology and would 
benefit from its use. Even if the locations where this current technology can be used are 
limited, the results would be beneficial in validating the effectiveness of the cathodic 
prote~tion systems. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R39. 

• 2006 DST AR Item R4 l : Consideration for supplementing or replacing annual survey 
with CIPS. 

o 2016 DSTAR Assessment: Disposition of this item is adequately addressed by 
referencing R34 and R37. 

• 2006 DSTAR Item R44: Recommendation for direct inspection of piping. 

o 2016 DSTAR Assessment: The disposition notes several instances of pipe 
exposure and evaluation and satisfies the recommendation outlined in Item R44. 

• 2006 DSTAR Item R77 (Item 1): Document RPP-27591 provides further 
recommendations regarding corrosion monitoring and control on buried waste transfer 
lines. These are summarized in the tables of Appendix G (in RPP-28538, Rev. 4). 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R 77. 

6.8 IQRPE SUMMARY DISCUSSION OF 2016 DST CATHODIC 
PROTECTION ASSESSMENT 

6.8.1 Findings 

There are no findings related to cathodic protection for DST System transfer lines. 
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• Cathodic protection system testing 1s m accordance with regulatory and industry 
standards. 

• The addition of coupons and ER probes will provide additional important corrosion 
related information for the DST farms piping. 

• Certifying individuals to NACE CP-1 and NACE CP-2 will provide for a more 
knowledgeable team that will be able to more readily recognize and respond to noted 
areas of concern. 

• The cathodic protection equipment installed to protect the regulated piping meets 
industry standards for fit for use requirements. It is understood that not all locations met 
criteria for corrosion control; however, system adjustments are made after testing is 
completed to address these locations. 

• Monitoring protocol and system operations are performed in accordance with industry 
standards and comply with NACE requirements. 

• Discussions with Hanford Site personnel indicate that evaluation of long-range guided 
wave inspection methodology continues to be evaluated as a means to determine 
locations of defects on the pipe and/or casing walls. It is understood that at this time pipe 
diameters, elbows, and the number of required access points do not allow for a reasonable 
use of this inspection tool. However, the rate at which this inspection methodology is 
advancing suggests that it will become a viable manner to evaluate the existing condition 
of the pipe/casing. 

6.8.3 Recommendations 

• For existing cathodic protection systems, the next overall DSTAR integrity assessment 
should follow the current 10-year schedule. (Summarized in recommendation Rl 6-1 tn 
Section 3.3.3.) 

• The use of synchronizable interrupters (JR-1) are an improvement over the pulse 
generator and wave form analyzer technology. However, a majority of cathodic 
protection system operators and testers are using GPS-based interrupters and data 
collection equipment. Incorporating this type of equipment will make downloading data 
to a database quicker and reduce errors. Additionally, test station data can be preloaded 
into the data logger along with records of previous potential measurements. Having this 
information will make locating test stations easier and allow the determination of a 
testing anomaly immediately. (Summarized in recommendation R16-21 m 
Section 3.3.3.) 

• Continue to use monitor coupons and ER probes. Based upon the information collected, 
consideration should be given to expanding their use. Installation of these supplemental 
system evaluation tools should also be considered at locations of shielding and at areas 
where the piping is in close proximity to bonded copper grounding systems (bi-metallic 
couples). Because .use of the 100-mV polarization criterion is not allowed (per 
NACE SP0169) where bi-metallic couples exist, these instruments would be beneficial in 
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providing polarization and protective current density information. (Summarized in 
recommendation R16-22 in Section 3.3.3.) 

6.8.4 Conclusions 

In regards to DST cathodic protection, the DST System is fit for use as listed in Appendix D. 
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7.0 PIT SECONDARY LINERS/COATINGS FOR DOUBLE-SHELL TANK SYSTEM 

Introduction/Purpose . 
Protective coatings are used as a means to prevent damage to the concrete pit structures should a 
leak event occur. Waste materials have the potential to degrade the concrete matrix. Sound 
engineering and the CFR and WAC requirements for double encasements of hazardous waste 
dictates that a barrier be used to prevent damage. 

This investigation focused on reviewing past pit coating inspection reports, the manner in which 
the coatings are applied, and the frequency of inspections. Information regarding these topics 
along with recommendations based upon past experience with these and similar structures are 
provided. 

Scope/Requirements 
Previous DST AR reporting provided a recommended inspection cycle for each of the pits. Data 
was presented relative to the last inspection (including documentation reports) and outlined when 
the next review of the coating is to be completed. In conjunction with this, a review of the 
coating inspection procedures is being provided for additional consideration. 

Method of Assessment 
The assessment includes a review of past pit coating inspection reports and a review of the 
2006 DST AR. The manner in which the pit coatings are inspected, methodology used to 
determine if repairs are required, and the subsequent repair inspections are also assessed. Lastly, 
the pit coating inspection cycle is analyzed to determine if inspection intervals were reasonable 
based upon the coating material used and if the inspection cycles were consistent with stated 
requirements. 

7.1 REVIEW OF OPERATING PROCEDURES 

7.1.1 Inspection and Repair of Coatings 

Inspection intervals for the pit liners and coatings are established based upon the type of coating 
materials used: 

• Polyurea coatings every 15 to 18 years 

• Pits with epoxy paint coatings every 10 to 12 years or after every 2 jumper installations 
or disconnect activities, whichever is shorter 

• Vaults with epoxy paint coatings every 12 to 14 years 

• Pits/vaults with stainless steel liners every 15 to 20 years. 

Procedures describing the inspection and repair of pit coatings are outlined in TO-040-050, 
Performan ce Inspections of Pit Coatings. By reference, inspection tasks included in this report 
refer to W AC-173-303-640. Additional inspection documentation is described in Hanford Site 
forms Pit Protective Coating Inspection (A-6006-537) and Pit Protective Coating Engineering 
Review (A-6006-538). 

All pit surfaces are required to be cleaned such that an appropriate visual inspection can be 
conducted. Given the radiological hazards associated with these areas, inspection is normally 
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completed by reviewing photographs provided by individuals specifically trained to be in the pit 
vicinity. Once cleaning is completed to the satisfaction of the NACE Level 2 Coating Inspector, 
the exposed surfaces are reviewed for punctures, scrapes, cracks, c01Tosion, and blistering. 

All noted anomalies are repaired using an appropriate and compatible coating material ( currently 
Amerlock® 400). The surrounding sound surfaces are scarified to provide a surface with an 
appropriate anchor profile, the coating is properly mixed and applied to the defect area(s). 
Proper cure is allowed, and additional coats are applied as required. Documentation of 
environmental conditions, coating batch numbers, and final dry film thickness are to be 
measured and recorded. Photographs of each step are to be taken. 

Standardized visual inspection forms are used whenever coating repairs are completed. These 
forms have check box areas for verifying that defects are no longer present. · 

Additional visual inspection requires noting any holes or cracks in the concrete or coating, any 
exposed concrete or exposed reinforcing metal within the concrete, excessive water puddles, or 
general signs of degradation. 

Coating inspection forms should note the following items: 

• Environmental Conditions - Surface temperature, wet and dry bulb temperatures, dew 
point, and relative humidity. The environmental conditions must be measured within the 
immediate area of coating application every 4 hours and whenever there is a change in 
weather conditions (i.e. , changing from sunny to cloudy conditions) . A variety of 
portable instrwnents are available to measure and log these environmental conditions. 

• Protective Coating - Batch numbers, shelf life, mixing time, induction (sweat-in) time, 
and pot life. 

• Coating Thickness - When ALARA conditions allow access into the pits, wet film 
thickness during application, dry film thickness between coats, and final dry film 
thickness should be recorded. If measuring dry film thickness between coats is not 
practical, a total dry film thickness would suffice. In instances of ALARA concerns, a 
review of photographs depicting conditions after completion of coating application in lieu 
of coating thickness measurements would be acceptable. 

7.2 COATING COMPATIBILITY FOR VARIOUS COATING OPTIONS 

Amerlock 400 is currently the accepted epoxy repair material. Assumptions concerning 
constituent compatibility include water and sodium hydroxide (2006 DST AR Volume 1, 
Section 6.9). This coating material has been reviewed by multiple IQRPEs as part of pit coating 
inspection reviews and found to be acceptable for this service environment. Instances where 
polyurea was used as the repair coating material were not found. Typically, this fast cure coating 
material requires extensive expertise and equipment capable of accurately monitoring fluid 
temperatures and pressures and would not normally be used for spot repairs. Additional 
information regarding coating compatibility can be found in Section 10.2.2.4. 
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7.3 REVIEW OF INSPECTION AND REP AIR REPORTS 

7.3.1 Certification oflnspection Personnel 

Individuals conducting inspection of the pit surfaces are to be NACE Level 2 Coating Inspectors. 
Due to radiological concerns, coating inspectors often complete their assessments by viewing 
photographs of the surfaces and any noted damage along with subsequent repair work. This 
often requires several iterations, but does result in an inspection that is as thorough as reasonably 
possible. Along with a review of the surfaces and repairs, the inspection should also include 
verifying the coating materials, environmental conditions, application procedures (wet and dry 
film thicknesses) and any subsequent repair work that may be necessary. Once completed, the 
inspection materials are forwarded to an IQRPE for review. The IQRPE has the authority to 
accept or reject the inspection results. 

7.3.2 Certification of Individuals Performing Upgrades/Repair 

A record of requirements for qualifications of individuals performing coating repairs has not 
been located. Because the work is overseen by a NACE Level 2 Coating Inspector and given the 
constraints of working in close proximity to the pits, it is reasonable that craftsmen following 
direction from a certified coating applicator would be able to properly perform small isolated 
repairs. The most important aspects of the repair work include proper surface preparation, 
mixing of coating materials in accordance with manufacturer ' s recommendations, and applying 
the material to the appropriate thickness. · · 

7.3.3 Inspection and Repair Reports 

The reviewed pit coating inspection reports show that the inspections and subsequent repairs (as 
required) were completed to the satisfaction of the onsite coating inspector and IQRPE. 
Overview photographs of the inspected pits, with before and after repair views, are typically 
included with the IQRPE reports. This type of documentation will prove valuable the next time 
the pits are opened and their protective coatings are inspected. 

7.4 MATRIX OF PIT COATING INSPECTION HISTORY AND PLANNED 
INSPECTIONS 

A pit coating schedule was provided with the review documents. The schedule outlines pertinent 
information regarding inspection dates (past and upcoming), documentation numbers relative to 
the previous inspections, and comments describing the type of coating material utilized within 
the pit structure. Table 7-1 details information excerpted from the provided matrix, updated to 
include recent inspections completed since the matrix was published. 

Table 7-1 is organized to list the planned sequence of future pit inspections as described by 
criteria outlined in the 2006 DST AR (10 to 12 years for epoxy coated pits, 15 to 18 years for 
polyurea coated pits, and 15 to 20 years for steel liners). In addition, Table 7-1 includes known 
inspections completed since the 2006 DST AR. Interpretations of pit coating inspection results, 
materials used for repairs, and inspection cycles are included in the respective Section 7.0 
subsections. 
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Table 7-1: Pit Coating Matrix (3 sheets) 

Approx. Year of 
Construction Date of Last Pit Coating Next NACE 

Pit (Current Age) Inspection (Report Number) Inspection Due Comments 

2/15/2005 (RPP-RPT-25162) 

AW-02D 1980 (35) 5/19/2003 (photos) 10/2025 to I 0/2027 Pit Coating: Epoxy 

10/13/20 I 5 (WO-I 65830) 

AW-0lA I 980 (35) 4/19/2005 (RPP-RPT-25855) 9/2013 to 9/2015 Pit Coating: Epoxy 

AW-06A 1980 (35) 5/5/2005 (RPP-RPT-25979) 12/2013 to 12/2015 Pit Coating: Epoxy 

AW-04A 1980 (35) 4/26/2005 (RPP-RPT-25854) 8/2013 to 8/2015 Pit Coating: Epoxy 

AW-03A 1980 (35) 8/13/2003 (RPP-19430) 5/2013 to 5/2015 Pit Coating: Epoxy 

AN-05A 1981 (34) 9/20/2002 (RPP-12552) 8/2013 to 8/2015 Pit Coating: Epoxy 

AN-02A 1981 (34) 10/13/2003 (RPP-18678) 8/2013 to 8/2015 Pit Coating: Epoxy 

AN-03A 1981 (34) 10/13/2003 (RPP-18679) 8/2013 to 8/2015 Pit Coating: Epoxy 

AN-07A 1981 (34) 10/13/2003 (RPP-18680) 8/2013 .to 8/2015 Pit Coating: Epoxy 

AP-04A 1986 (29) 
5/ l 7 /2005 (RPP-RPT-26811) 

3/2024 to 3/2026 Pit Coating: Epoxy 
3/27/2014 (TFC-WO-13-6005) 

AP-03A 1986 (29) 
5/1 7/2005 (RPP-RPT-26810) 

3/2024 to 3/2026 Pit Coating: Epoxy 
3/13/2014 (TFC-WO-13-6004) 

5/17/2005 (RPP-RPT-26809) 

AP-0lA 1986 (29) 9/5/2003 (photos) 3/2024 to 3/2026 Pit Coating: Epoxy 

3/12/2014 (TFC-WO-13-6003) 

SY-A 
1977 (38) 2/2/2005 (RPP-25163) 2/2015 to 2/2017 Pit Coating: Epoxy 

Valve Pit 

SY-03A 1977 (38) 4/26/2005 (RPP-RPT-25853) 4/2015 to 4/2017 Pit Coating: Epoxy 

SY-02D 1977 (38) 5/5/2005 (RPP-RPT-25978) 5/2015 to 5/2017 Pit Coating: Epoxy 

AP-07A 1986 (29) 6/22/2005 (RPP-RPT-26807) 2/2015 to 2/2017 Pit Coating; Epoxy 

AP-05A 1986 (29) 
RPP-27145 dated 7/26/2005 

10/2025 to 10/2027 Pit Coating: Epoxy 
WO-1 65826 (10/29/2015) 

AP-08A 1986 (29) 
7/26/2005 (RPP-RPT-27146) 

9/2024 to 9/2026 Pit Coating: Epoxy 
9/30/2014 (TFC-WO-14-28 16) 

AP-03D 1986 (29) 7/25/2005 (RPP-RPT-26866) 7/2015 to 7/2017 --

SY-02A 1977 (38) 8/15/2005 (RPP-RPT-25980) 8/2015 to 8/2017 Pit Coating: Epoxy 

AP-06A 1986 (29) 4/20/2006 (RPP-RPT-29426) 4/2016 to 4/2018 Pit Coating: Epoxy 

SY-B 
1977 (38) 6/8/2006 (RPP-RPT-29962) 6/2016 to 6/2018 Pit Coating: Epoxy Valve Pit 
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Table 7-1: Pit Coating Matrix (3 sheets) 

Approx. Year of 
Construction Date of Last Pit Coating Next NACE 

Pit (Current Age) Inspection (Report Number) Inspection Due Comments 

AZ Valve 
1976 (39) 

5/11/2003 (RPP-16278) 
1/2027 to 1/2032 Steel Liner 

Pit 1/4/2012 (TFC-WO-10-4850) 

2/17/2005 (RPP-RPT-25161) 

Re-inspected 05/21 /2007 

AW-02A 1980 (35) 
(RPP-RPT-33906) 

9/2018 to 9/2020 Pit Coating: Epoxy 
Re-inspected 9/23/2008 (RPP-RPT-
40011 & TFC-WO-08-1012 per 
work package work record) 

5/19/2002 (RPP-11217) 

AY-0lA 1971 (44) 9/17/2009 (RPP-RPT-42472) 8/2025 to 8/2027 Pit Coating: Epoxy 

8/25/2015 (WO-174813) 

AP-02A 1986 (29) 
6/22/2005 (RPP-RPT-26808) 

3/2020 to 3/2022 Pit Coating: Epoxy 
3/29/10 {TFC-WO-09-2387) 

9/1 /2005 (RPP-RPT-27147) 
AW-02E 1980 (35) 4/21 /2010 (TFC-WO-10-0760) 8/2023 to 8/2025 Pit Coating: Epoxy 

8/9/2013 {TFC-WO-11-5518) 

3/14/2006 (RPP-29199) 

AP-02D 1986 (29) 3/7/2006 (photos) 6/2020 to 6/2022 Pit Coating: Epoxy 

6/22/10 (WFO-WO-06-000440) 

4/11/2003 (RPP-15831) 

Re-inspected 9/18/2008 
AN-0lA 1981 (34) (RPP-39121) 10/2022 to 10/2024 Pit Coating: Epoxy 

7/2/2010 (TFC-WO-10-1825) 
10/2012 (TFC-WO-1050) 

AP-Valve 
1986 (29) 

3/7/2006 (RPP-RPT-29052) 
1/2021 to 1 /2023 Pit Coating: Epoxy 

Pit 1/31 /2011 {TFC-WO-10-2775) 

AN-B 
7/28/1999 (RPP-16375) 

Valve Pit 
1981 (34) Re-inspected 8/8/2007 (RPP-16375) 4/2021 to 4/2023 Pit Coating: Epoxy 

4/22/11 (TFC-WO-10-4563) 

7/28/1999 {RPT-16375) 

AN-A 
1981 (34) 

Re-inspected 8/8/2007 
6/2021 to 6/2023 Pit Coating: Epoxy 

Valve Pit (RPP-RPT-34475) 

6/12/2011 {TFC-WO-10-4562) 

AN-06A 1981 (34) 
9/20/2002 (RPP-12551) 

6/2021 to 9/2023 Pit Coating: Epoxy 
6/8/2011 {TFC-WO-11-1252) 

4/11 /2003 (RPP-15831) 
AN-04A 1981 (34) Re-inspected 9/19/2012 9/2022 to 9/2024 Pit Coating: Epoxy 

. (TFC-WO-11-4676) 

AW-05A I 980 (35) 
8/18/2003 (RPP-19431) 

11 /2023 to I 1/2025 Pit Coating: Epoxy 
11/4/2013 {TFC-WO-12-5408) 
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Table 7-1: Pit Coating Matrix (3 sheets) 

Approx. Year of 
Construction Date of Last Pit Coating Next NACE 
(Current Age) Inspection (Report Number) Inspection Due Comments 

3/25/2002 (RPP-11060) 
Valve Pit 

1980 (35) 
8/2009 (WFO-WO-07-2333) 

8/2024 to 8/2027 Pit Coating: Polyurea 

AW-A 11 /14/2002 (RPP-13624) 
Valve Pit 

1980 (35) 
9/2010 {TFC-WO-09-2386) 

9/2025 to 9/2028 Pit Coating: Polyurea 

AZ-02A 1976 (39) 
5/19/2002 (RPP-11 218) 

4/2026 to 4/2029 Pit Coating: Polyurea 
4/30/2011 {TFC-WO-10-4297) 

5/19/2002 (RPP-11218) 

AZ-0lA 1976 (39) 6/2011 (WFO-WO-07-1730) 3/2030 to 3/2033 Pit Coating: Polyurea 

3/17/2015 {TFC-WO-14-3937) 

Reference: Engeman, Jason, "Re: Pit Coating Inspection Schedule". Message to Jeremy Hailey, 20 15, email. 

7.5 DISCUSSION OF RESOLUTIONS OF THE 2006 DST AR 
RECOMMENDATIONS 

Discussion associated with each of the pit and vault coatings related recommendations is 
presented in this section. Full wording of each of the recommendations along with dispositions 
is outlined in RPP-RPT-50440. 

• 2006 DST AR Item R6 l: Pit cleaning and coating inspection cycles and qualifications of 
coating inspector. 

There is a contradiction between the inspection cycles described in RPP-RPT-50440 and 
the inspection cycles outlined in 2006 DSTAR Volume 1. It appears that the pit coating 
matrix table (Table 7-1) was developed with the inspection dates described in the 2006 
DSTAR. 

Whereas the recommendations described a NACE Coating Inspector, the Hanford Site 
has determined that the NACE Coating Inspector must hold a minimum Level 2 Coating 
Inspection Certification. All inspection work is to be completed in accordance with 
TO-040-050. 

o 2016 DST AR Assessment: This disposition satisfies the recommendation 
outlined in Item R61. 

• 2006 DSTAR Item R62: Pits with epoxy coatings should not be allowed to have old 
jumpers stored on the floor. 

The disposition states that there are no longer any abandoned jumpers residing on epoxy 
coated pit floors. The disposition also notes that a jumper is resting on the floor of the 
stainless steel lined AZ valve pit. 

o 2016 DST AR Assessment: The jumper on the floor of the AZ valve pit will not 
detrimentally affect the integrity of the stainless steel liner. Photographs also 
show that a braided jumper may be in contact with the floor in pit A W-04A. 
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Although the jumper has been removed, verification of this condition should be 
noted during the next inspection cycle of this pit and photographs of the floor at 
the possible contact point should be made to determine if any coating damage has 
occurred. This disposition satisfies the recommendation outlined in Item R62. 

7.6 IQRPE SUMMARY DISCUSSION OF THE 2016 DST PIT SECONDARY 
LINERS/COATINGS ASSESSMENT 

7.6.1 Findings 

There are no findings related to the pit secondary liners/coatings for the DST System. 

7.6.2 Observations 

• Pit coating inspection intervals based upon the type of secondary containment protection 
(epoxy, polyurea, and stainless steel) are reasonable and prudent. 

• Conducting a visual inspection using photographs is reasonable considering the 
potentially hazardous conditions. However, the inspector must continue to be given the 
authority to require additional photographs of suspect areas as required. 

• The protective coatings and liners were determined to be compatible with the waste being 
transferred and will provide protection to the concrete in the event of a leak or spill. 

• Table 7-1 lists multiple pits that have not had their coatings inspected within their 
recommended cycle. So long as these pits continue to not be used, inspection of the pit 
coatings is not warranted. However, prior to their use, the pits must have their coatings 
evaluated as outlined in the inspection documents. 

7 .6.3 Recommendations 

• For the pit secondary liners/coating, the next overall DST AR integrity assessment should 
follow the current 10-year schedule. (Summarized in recommendation RI 6-1 in 
Section 3.3.3.) 

• Inspection cycles of the pit coatings and lining materials should be completed every 10 to 
12 years for epoxy coated pits, 15 to 18 years for polyurea coated pits, and 15 to 20 years 
for steel liners and as outlined in Table 7-1. (Summarized in recommendation R16-15 in 
Section 3.3.3.) 

• At time of coating, pit coating inspection reports should include the following: 

o Environmental conditions within the coating area (surface temperature, wet and 
dry bulb temperatures, dew point, and relative humidity). Environmental 
conditions should be recorded every 4 hours or when changes in weather occur, 
such as going from sunny to cloudy sky conditions. 

o Coating material data. 

o Data regarding coating application. 

o (Summarized in recommendation R16-16 in Section 3.3.3.) 
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• In instances where the recommended inspection cycles have not been met for pits that are 
not being used, the pit coatings should be inspected prior to use. (Summarized in 
recommendation R16-17 in Section 3.3.3 .) 

• If holes or cracks in the concrete are noted, information regarding the defect (diameter, 
width, length, orientation) should be provided along with photographs and a legible scale. 
(Summarized in recommendation R16-18 in Section 3.3.3.) 

7.6.4 Conclusions 

In regards to DST pit liners and coatings, the DST System is fit for use as listed in Appendix D. 
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8.0 LEAK DETECTION SYSTEMS 

Introduction/Purpose 
The purpose of this assessment is to determine that DSTs are not leaking and are fit for use. 
Additionally, this assessment is to determine that the leak detection system is in place, 
maintained, and operated adequately to ensure the ability to detect a leak. The leak detection 
systems are used to determine if the primary shell is leaking or if the tank liquid level changes 
rapidly. This section addresses the primary tank liquid level and the tank annulus between the 
primary and secondary shells for leak detection. This section is to evaluate the tank leak 
detection systems fit for purpose, inspections, maintenance and compliance wi.th regulations. 

Scope/Requirements 
The applicable regulation is WAC l 73-303-640(2)(a). This section addresses the primary tank 
liquid level and any liquid level detected in the tank annulus between the primary shell and the 
secondary shell. An adequate leak detection system must exist, operate, be maintained, and 
monitored. An adequate leak detection system is further defined in the HFF ACO and clarified in 
PCHB 98-249 and PCHB 98-250. 

PCHB 98-249 and PCHB 98-250 require three leak detector probes in the annulus of each DST 
and at least one surface level monitor installed in the primary tank of each DST. Also, "all DSTs 
equipped with operating annulus CAMs will be monitored daily for airborne releases into the 
annulus that could give an indication of a leak from the primary tank structure into the annulus." 
The annulus leak detection continuous air monitor (CAM) is located in the annulus ventilation 
system prior to the high-efficiency particulate air filters. 

Method of Assessment 
The information gathered was primarily from Hanford Site released documents, drawings, 
interviews, and supplied information. The primary documents used were the following: 

• RPP-15131 , System Design Description for A W Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based) 

• RPP-15132, System Design Description for AN Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based) 

• RPP-15133 , System Design Description for AP Tank Farm Double-Shell Tank Waste 
Storage System 

• RPP-15134, System Design Description for SY Tank Farm Double-Shell Tank Waste 
Storage System 

• RPP-15135 , System Design Description for AY/AZ Tank Farm Double-Shell Tank Waste 
Storage System (Documented Safety Analysis [DSAJ Based) . . 

8.1 SUMMARY OF 2006 DSTAR LEAK DETECTION SYSTEM 

The 2006 DST AR did not assess nor address leak detection. 
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8.2 DISCUSSION OF LEAK DETECTION SYSTEMS 

8.2.1 Tank Leak Detection 

All of the DSTs have three annulus leak detectors and at least one level detector that report to the 
Tank Monitoring and Control System (TMACS). There is also a manual level detector on each 
DST. These are the Enraf automatic servo level gauges. The DST level detectors are Honeywell 
Enraf Model 854 A TG. The annulus leak detectors are also Honeywell Enraf Model 854 ATG. 
Very simply, the Enraf style uses a calibrated float on a cable connected to a drum on the top of 
the DST that has a calibrated spring. The float and spring are a "pair" and must be installed 
together for accurate results. The Enraf leak detectors are able to detect 0.25 in. or less of liquid 
from the bottom of the tank and are read to the nearest 0.01 in. All of the DST leak detectors and 
level detectors are checked by Operations during both ' daily rounds ' and ' nightly rounds.' The 
local reading is recorded and compared to upper and lower limits. If the reading is outside those 
limits, further action is taken by Operations. These leak detectors also transmit alarms to the 
TMACS, including an instrument ' trouble ' alarm. This Enraf instrument was introduced by 
Honeywell in the 1950s. It has been and continues to be a very reliable device. 

The annulus Enrafs are initially lowered until they are in contact with the bottom of the annulus, 
then assigned a reference level of 0.15 in. This is done so that any liquid level beneath the Enraf 
displacer will register as an increase in level. The Enrafs have a backup power system. 
If backup power is required, a portable generator is connected to a receptacle and the manual 
transfer switch is positioned so that the Enrafs are powered from the generator. The Enrafs, as 
well as the signal transmitters, are able to be powered from the generator. The signals are 
transmitted to the TMACS. The Enrafs have a fail-safe circuit so that if an individual instrument 
fails, there is an alarm in TMACS. 

The Enrafs in each of the DSTs and all of the Enrafs in the tank annuli are monitored and data 
recorded on both daily and nightly rounds. If there is an abnormality such as a reading out of 
limits, that is reported in the logs. 

8.2.1.1 AY Tank Farm Leak Detection 

The AY Tank Farm contains two DSTs. Tank AY-102 is not evaluated in this report. 
Tank AY-101 has a level detector and three annulus leak detectors. All of these are Enrafs. 

The annulus CAM system that monitors the individual annulus exhaust ventilation ducts for 
radiation is in service and alarms to the monitor control system in control room AZ-271. 

The A Y Tank Farm level and leak detection instruments are numbered as shown in Table 8-1 . 
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Table 8-1: AY Tank Farm Level and Leak Detection Instruments 

Instrument Number Location Drawing 

AY AYl0l -WST-LIT-101 A Yl0l DST Riser 39 H-14-010506 Sh. 1 Rev. 18 

AY AYl0l-WSTA-LDT-151 A Yl 01 DST Riser 88 H-14-010506 Sh. I Rev. 18 

AY AYI0I-WSTA-LDT-152 A YI 01 DST Riser 90 H-14-010506 Sh . I Rev. 18 

AY AYI0I-WSTA-LDT-153 AYI0I DST Ri ser 91 H-14-010506 Sh. I Rev. 18 

AY AYlOl-WSTA-CAM-101 A YI 0 I Annulus Exhaust H-14-020506 Sh. 3 Rev. 6 

Note: Complete drawing reference information is provided in Section 12.0, References. 

8.2.1.2 AZ Tank Farm Leak Detection 

The AZ Tank Farm contains two DSTs. The two DSTs each have a level detector and three 
annulus leak detectors. All of these are Enrafs. 

The annulus CAM system that monitors the individual annulus exhaust ventilation ducts for 
radiation is in service and alarms to the monitor control system in control room AZ-271 . 

The AZ Tank Farm Level and Leak Detection instruments are numbered shown in Table 8-2. 

Table 8-2: AZ Tank Farm Level and Leak Detection Instruments 

Instrument Number Location Drawing 

AZ AZI0I-WST-LIT-135 AZl0l DST Riser 68 H-14-010507 Sh. I Rev. 15 

AZ AZI0I-WSTA-LDT-151 AZI0I DSTRiser90 H-14-010507 Sh. 1 Rev. 15 

AZ AZI0l-WSTA-LDT-152 AZI0I DSTRiser91 H-14-010507 Sh. I Rev 15 

AZ AZl0l-WSTA-LDT-153 AZ101 DST Riser 92 H-14-010507 Sh. 1 Rev. 15 

AZ AZI0I-WSTA-CAM-101 AZl0l Annulus Exhaust H-14-020507 Sh. 3 Rev. 6 

AZ AZ102-WST-LIT-I0I AZI02 DST Riser 72 H-14-010507 Sh. 2 Rev. 12 

AZ AZ102-WSTA-LDT-151 AZI02 DST Riser 89 H-14-010507 Sh. 2 Rev. 12 

AZ AZ102-WSTA-LDT-152 AZ! 02 DST Riser 91 H-14-010507 Sh. 2 Rev. 12 

AZ AZ102-WSTA-LDT-153 AZ102 DST Ri ser 92 H-14-010507 Sh. 2 Rev. 12 

AZ AZI02-WSTA-CAM-102 AZ102 Annulus Exhaust H-14-020507 Sh. 3 Rev. 6 

Note: Complete drawing reference information is provided in Section 12.0, References. 
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8.2.1.3 SY Tank Farm Leak Detection 

The SY Tank Farm contains three DSTs. The three DSTs each have a level detector and three 
annulus leak detectors. All of these are Enrafs. 

The annulus CAM system that monitors the individual annulus exhaust ventilation ducts for 
radiation is currently out of service and the CAMs have been removed. 

The SY Tank Farm level and leak detection instruments are numbered as shown in Table 8-3. 

Table 8-3: SY Tank Farm Level and Leak Detection Instruments 

Instrument Number Location Drawing 

SY SY-101-WST-LIT-101 SYl0l DST Riser 01 H-14-010531 Sh . I Rev. 13 

SY SY-I0i-WST-LIT-102 SYI0I DST Riser 02 H-14-010531 Sh. I Rev. 13 

SY SY-101-WSTA-LDT-151 SYl0I DST Riser 33 H-14-010531 Sh. I Rev. 13 

SY SY-101-WSTA-LDT-152 SYl0I DST Riser 34 H-14-010531 Sh. I Rev. 13 

SY SY-101-WSTA-LDT-153 SY101 DST Riser 39 H-14-010531 Sh. I Rev. 13 

SY SY-102-WST-LIT-101 SY102 DST Riser 04 H-14-010531 Sh . 2Rev. 17 

SY SY-102-WSTA-LDT-151 SY102 DST Riser 32 H-14-010531 Sh. 2 Rev. 17 
I 

SY SY-102-WSTA-LDT-152 SY102 DST Riser 33 H-14-010531 Sh. 2 Rev. 17 

SY SY-102-WSTA-LDT-153 SY102 DST Riser 38 H-14-010531 Sh . 2Rev. 17 

SY SY-103-WST-LIT-101 SY103 DST Riser 04 H-14-010531 Sh. 3 Rev. 8 

SY SY-103-WSTA-LDT-151 SY103 DST Riser 32 H-14-010531 Sh. 3 Rev. 8 

SY SY-103-WSTA-LDT-152 SYJ 03 DST Riser 33 H-14-010531 Sh. 3 Rev. 8 

SY SY-103-WSTA-LDT-153 SYl 03 DST Riser 38 H-14-010531 Sh. 3 Rev. 8 

Note: Complete drawing reference information is provided in Section 12.0, References. 

8.2.1.4 AW Tank Farm Leak Detection 

The AW Tank Fam1 contains six DSTs. The six DSTs each have a level detector and three 
annulus leak detectors. All of these are Enrafs. 

The annulus CAM system at the AW Tank Farm has been retired. The annulus CAMs that 
monitored the individual annulus exhaust ventilation ducts for radiation have all been removed. 

The AW Tank Farm level and leak detection instruments are numbered as shown in Table 8-4. 

MeierProjectNo.14-7579 
WRPS Subcontract No. 55510/58207 .... .............. ................ ....... ... .... .. ... .. ..... ..... .. ............. . ..... .. . .... .. Page 97 

120 of 607 



RPP-RPT-58441 Rev.OD 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table 8-4: AW Tank Farm Level and Leak Detection Instruments 

Instrument Number Location Drawing 

AW AWlOl-WST-LIT-106 A Wl 01 DST Riser 04 H-14-010502 Sh. 1 Rev. 9 

AW AWl0l-WSTA-LDT-151 AWl0l DST Riser 62 H-14-010502 Sh. l Rev. 9 

AW AWl0l-WSTA-LDT-152 AWl0l DST Riser 63 H-14-010502 Sh. 1 Rev. 9 

AW AWl0l-WSTA-LDT-153 AWl0l DST Ri ser 64 H-14-010502 Sh. l Rev. 9 

AW AW102-WST-LIT-106 AW102 DST Riser 04 H-14-010502 Sh. 2 Rev. 8 

AW AW102-WSTA-LDT-151 AW l 02 DST Riser 62 H-14-010502 Sh. 2 Rev. 8 

AW AW102-WSTA-LDT-152 A Wl 02 DST Riser _63 H-14-010502 Sh. 2 Rev. 8 

AW AW102-WSTA-LDT-153 AW102 DST Riser 64 H-14-010502 Sh. 2 Rev. 8 

AW AW103-WST-LIT-106 A Wl 03 DST Riser 04 H-14-010502 Sh. 3 Rev. 7 

AW AW103-WSTA-LDT-151 A Wl 03 DST Riser 62 H-14-010502 Sh. 3 Rev. 7 

AW AW103-WSTA-LDT-152 A Wl 03 DST Riser 63 H-14-010502 Sh . 3 Rev. 7 

AW AW103-WSTA-LDT-153 A Wl 03 DST Riser 64 H-14-010502 Sh. 3 Rev. 7 

AW AW104-WST-LIT-106 AW104 DST Riser 04 H-14-010502 Sh. 4 Rev. 10 

AW AW104-WSTA-LDT-151 A WI 04 DST Riser 62 H-14-010502 Sh. 4 Rev. 10 

AW AW104-WSTA-LDT-152 A Wl 04 DST Riser 63 H-14-010502 Sh. 4 Rev. 10 

AW AW104-WSTA-LDT-153 A Wl 04 DST Riser 64 H-14-010502 Sh. 4 Rev. 10 

AW AW105-WST-LIT-106 A Wl 05 DST Riser 04 H-14-010502 Sh. 5 Rev. 8 

AW AW105-WSTA-LDT-151 A Wl 05 DST Riser 62 H-14-010502 Sh. 5 Rev. 8 

AW AW105-WSTA-LDT-152 AW105 DST Riser 63 H-14-010502 Sh. 5 Rev. 8 

AW AW105-WSTA-LDT-153 AW105 DST Riser 64 H-14-010502 Sh. 5 Rev. 8 

AW AW106-WST-LIT-106 AW106 DST Riser 04 H-14-010502 Sh. 6 Rev. 8 

AW AW106-WSTA-LDT-151 A Wl06 DST Riser 62 H-14-010502 Sh. 6 Rev. 8 

AW AW106-WSTA-LDT-152 A WI 06 DST Riser 63 H-14-010502 Sh. 6 Rev. 8 

AW AW106-WSTA-LDT-153 AW l 06 DST Riser 64 H-14-010502 Sh. 6 Rev. 8 

Note: Complete drawing reference info rmation is provided in Section 12.0, References. 

8.2.1.5 AN Tank Farm Leak Detection 

The AN Tank Farm contains seven DSTs. The seven DSTs each have a level detector and three 
annulus leak detectors. All of these are Enrafs. The annulus CAM system at the AN Tank Farm 
has been removed. Following that, the CAMs that monitored the individual annulus exhaust 
ventilation ducts for radiation were also removed. 
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The AN Tank Farm level and leak detection instruments are numbered as shown in Table 8-5. 

Table 8-5: AN Tank Farm Level and Leak Detection Instruments 

Instrument Number Location Drawing 

AN ANl0l-WST-LIT-104 ANl0l DST Riser 04 H-14-010501 Sh. 1 Rev. 22 

AN ANl0l-WSTA-LDT-151 ANl0l DST Riser 59 H-14-010501 Sh. 1 Rev. 22 

AN ANl0l-WSTA-LDT-152 ANl0l DST Riser 60 H-14-010501 Sh. 1 Rev. 22 

AN ANlOl-WSTA-LDT-153 ANl0l DST Riser 61 H-14-010501 Sh. 1 Rev. 22 

AN AN102-WST-LIT-104 AN102 DST Riser 04 H-14-010501 Sh. 2 Rev. 14 

AN AN102-WSTA-LDT-151 AN102 DST Riser 59 H-14-010501 Sh. 2 Rev. 14 

AN AN102-WSTA-LDT-152 ANl 02 DST Riser 60 H-14-010501 Sh. 2 Rev. 14 

AN AN102-WSTA-LDT-153 AN102 DST Riser 61 H-14-010501 Sh. 2 Rev. 14 

AN AN103-WST-LIT-104 AN103 DST Riser 04 H-14-010501 Sh. 3 Rev. 11 

AN AN103-WSTA-LDT-151 AN103 DST Riser 59 H-14-010501 Sh. 3 Rev. 11 

AN AN103-WSTA-LDT-152 AN103 DST Riser 60 H-14-010501 Sh. 3 R~v. 11 

AN AN103-WSTA-LDT-153 AN103 DST Riser 61 H-14-010501 Sh. 3 Rev. 11 

AN AN104-WST-LIT-104 ANl 04 DST Riser 04 H-14-010501 Sh. 4 Rev. 12 

AN AN104-WSTA-LDT-151 AN104 DST Riser 59 H-14-010501 Sh. 4 Rev. 12 

AN AN104-WSTA-LDT-152 AN104 DST Riser 60 H-14-010501 Sh. 4 Rev. 12 

AN AN104-WSTA-LDT-153 AN104 DST Riser 61 H-14-010501 Sh. 4 Rev. 12 

AN AN105-WST-LIT-104 AN105 DST Riser 04 H-14-010501 Sh. 5 Rev. 10 

AN AN105-WSTA-LDT-151 AN105 DST Riser 59 H-14-010501 Sh. 5 Rev. 10 

AN AN105-WSTA-LDT-152 ANl 05 DST Riser 60 H-14-010501 Sh. 5 Rev. 10 

AN AN105-WSTA-LDT-153 AN105 DST Riser 61 H-14-010501 Sh. 5 Rev. 10 

AN AN106-WST-LIT-104 AN106 DST Riser 04 H-14-010501 Sh. 6 Rev. 15 

AN AN106-WSTA-LDT-151 AN106 DST Riser 59 H-14-010501 Sh. 6 Rev. 15 

AN AN106-WSTA-LDT-152 AN106 DST Riser 60 H-14-010501 Sh. 6 Rev. 15 

AN AN106-WSTA-LDT-153 AN106 DST Riser 61 H-14-010501 Sh. 6 Rev. 15 

AN AN107-WST-LIT-104 AN107 DST Riser 04 H-14-010501 Sh. 7 Rev. 16 

AN AN107-WSTA-LDT-151 AN107 DST Riser 59 H-14-010501 Sh. 7 Rev 16 

AN ANI07-WSTA-LDT-152 ANl 07 DST Riser 60 H-14-010501 Sh. 7 Rev. 16 

AN AN107-WSTA-LDT-153 AN107 DST Riser 61 H-14-010501 Sh. 7 Rev. 16 

Note: Complete drawing reference information is provided in Section 12.0, References. 
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8.2.1.6 AP Tank Farm Leak Detection 

The AP Tank Farm contains eight DSTs. The eight DSTs each have a level detector and three 
annulus leak detectors. All of these are Enrafs. 

The CAMs that monitor the individual annulus exhaust ventilation ducts for radiation n01mally 
are not in operation. They can be made temporarily operational for special activities such as 
when a tank is qualified at a higher level than the previous maximum capacity. 

The AP Tank Farm level and leak detection instruments are numbered as shown in Table 8-6. 

Table 8-6: AP Tank Farm Level and Leak Detection Instruments (2 sheets) 

Instrument Number Location Drawing 

AP AP101-WST-LIT AP101 DST Riser 04 H-14-101503 Sh. 1 Rev. 10 

AP AP101-WSTA-LDT-151 APl0l DST Riser 69 H-14-101503 Sh. 1 Rev. 10 

AP API01-WSTA-LDT-152 AP 101 DST Riser 70 H-14-101503 Sh. 1 Rev. 10 

AP APIOI-WSTA-LDT-153 AP101 DST Riser 71 H-14-101503 Sh. 1 Rev. 10 

AP AP102-WST-LIT AP102 DST Riser 04 H-14-101503 Sh. 2 Rev. 9 

AP AP102-WSTA-LDT-151 API 02 DST Riser 69 H-14-101503 Sh . 2 Rev. 9 

AP AP102-WSTA-LDT-152 AP102 DST Riser 70 H-14-101503 Sh. 2 Rev. 9 

AP AP102-WSTA-LDT-153 API02 DST Riser 71 H-14-101503 Sh. 2 Rev. 9 

AP AP103-WST-LIT AP103 DST Riser 04 H-14-101503 Sh. 3 Rev. 10 

AP AP103-WSTA-LDT-151 AP 103 DST Riser 69 H-14-101503 Sh. 3 Rev. 10 

AP API03-WSTA-LDT-152 AP103 DST Riser 70 H-14-101503 Sh. 3 Rev. 10 

AP AP103-WSTA-LDT-153 AP103 DST Riser 71 H-14-101503 Sh. 3 Rev. 10 

AP AP104-WST-LIT AP104 DST Riser 04 H-14-101503 Sh. 4 Rev. 10 

AP AP104-WSTA-LDT-151 AP104 DST Riser 69 H-14-101503 Sh. 4 Rev. 10 

AP AP104-WSTA-LDT-152 AP104 DST Riser 70 H-14-101503 Sh. 4 Rev. 10 

AP AP104-WSTA-LDT-153 AP 104 DST Riser 71 H-14-101503 Sh. 4 Rev. 10 

AP AP105-WST-LIT AP 105 DST Riser 04 H-14-101503 Sh. 5 Rev. 9 

AP AP105-WSTA-LDT-151 AP105 DST Riser 69 H-14-101503 Sh. 5 Rev. 9 

AP AP105-WSTA-LDT-152 AP 105 DST Riser 70 H-14-101503 Sh. 5 Rev. 9 

AP AP105-WSTA-LDT-153 APl 05 DST Riser 71 H-14-101503 Sh. 5 Rev. 9 

AP AP106-WST-LIT AP 106 DST Riser 04 H-14-101503 Sh. 6 Rev. 10 

AP AP106-WSTA-LDT-151 AP 106 DST Riser 69 H-14-101503 Sh. 6 Rev. 10 

AP AP106-WSTA-LDT-152 AP106 DST Riser 70 H-14-101503 Sh. 6 Rev. 10 
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Table 8-6: AP Tank Farm Level and Leak Detection Instruments (2 sheets) 

Instrument Number Location Drawing 

AP AP106-WSTA-LDT-153 AP106 DST Riser 70 H-14-101503 Sh. 6 Rev. 10 

AP AP107-WST-LIT AP107 DST Riser 04 H-14-101503 Sh. 7 Rev. 11 

AP AP107-WSTA-LDT-151 AP 107 DST Riser 69 H-14-101503 Sh. 7 Rev. 11 

AP AP107-WSTA-LDT-152 APl 07 DST Riser 70 H-14-101503 Sh. 7 Rev. 11 

AP APJ07-WSTA-LDT-153 APl 07 DST Riser 71 H-14-101503 Sh. 7 Rev. 11 

AP AP108-WST-LIT AP 108 DST Riser 04 H-14-101503 Sh. 8 Rev. 10 

AP AP108-WSTA-LDT-151 API 08 DST Riser 69 H-14-101503 Sh. 8 Rev. 10 

AP API08-WSTA-LDT-152 AP108 DST Riser 70 H-14-101503 Sh. 8 Rev. 10 

AP AP108-WSTA-LDT-153 AP108 DST Riser 71 H-14-101503 Sh. 8 Rev. 10 

Note: Complete drawing reference info rmation is provided in Section 12.0, References. 

8.3 SYSTEM DESIGN REVIEW 

8.3.1 Tank Leak Detection 

Each DST has a level detector and three annulus leak detectors meeting the requirements of 
WAC 173-303-640(2)(a) . These instruments are checked on each operating shift. The 
measurements are compared with a high and low limit and logged. If there is an issue, it is noted 
and procedures are in place to address the issue. This is evidenced by the shift log noting the 
issue for several entries, followed by correct readings. 

When the DST annuli are inspected with a camera, the results are compared with the previous 
images. The camera inspection is not primarily for leak detection, but differences on the outer 
side of the primary tank wall, differences on the inner secondary tank wall, and differences on 
the floor of the annulus are noted and analyzed. With the exception of tank A Y-102, no 
evidence of a primary tank leak has been observed. While the camera system provides 
information, it is not a tool that will meet the requirements of a leak detection system, since it is 
not timely enough. 

8.4 TESTING AND CALIBRATION OPERA TING PROCEDURES 

8.4.1 Tank Leak Detection 

The Enrafs used for DST level detection and leak detection are noted each operating shift. The 
level is compared to upper and lower limits. If the observed level is outside these limits, it is 
noted and investigated. The Enrafs also alarm in the TMACS, and they will also alarm on 
instrument failure. An alarm is investigated. The instruments are tested and calibrated at least 
annually, adjusted as required, and any issues found between testing are addressed. There is a 
formal procedure for testing and calibration, 5-LCD-300, ENRAF Series 854 Displacer Weight 
Check and Obtain Sediment Levels. 
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8.5 DISCUSSION OF RESOLUTIONS OF THE 2006 DST AR 
RECOMMENDATIONS 

The 2006 DST AR did not assess nor address leak detection. 

8.6 IQRPE SUMMARY DISCUSSION OF 2016 DST LEAK DETECTION 
SYSTEMS ASSESSMENT 

8.6.1 Findings 

There no findings pertaining to DST leak detection systems. 

8.6.2 Observations 

Each DST has a level detector and three annulus leak detectors meeting the requirements of 
WAC-I73-303-6I0(2)(a). The logs show any issue with a level/leak detector and any out-of­
limit reading, as well as an instrument malfunction. The repair history of any individual 
instrument is maintained in the CHAMPS and Enterp1ise Asset Manager (EAM) database. 
Performance issues of the leak detection system are addressed in the Corrective Action database, 
and compliance with regulatory requirements are identified in the Environmental Notification 
database. · 

8.6.3 Recommendations 

• For the leak detection, the next overall DSTAR integrity assessment should follow the 
current IO-year schedule. (Summarized in recommendation RI6-I in Section 3.3.3.) 

• A common leak detection instrument database or a program that extracts data from the 
multiple databases should be developed to identify issues relating to a particular 
instrument or location that has repeating issues. It is difficult to manually go through the 
multiple databases and collate data that can identify an issue. (Summarized in 
recommendation RI 6-24 in Section 3.3.3.) 

8.6.4 Conclusions 

In regards to DST leak detection, the DST System is fit for use as listed in Appendix D. 
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9.0 WASTE CHARACTERIZATION FOR DOUBLE-SHELL TANK SYSTEM 

Introduction/Purpose 
The purpose of tank assessments is "to 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" (WAC 173-303-640(2)( e ). This assessment 
addresses waste compatibility. Assessments are completed· on the compatibility between the 
waste (1) received in the past; (2) cuJTently being stored; or (3) projected to be received in the 
future including combinations of all three wastes and tanks, piping, and other ancillary 
equipment. 

Waste compatibility with tank system components is addressed in Section 10.0. This section 
focuses on the review of the characteristics of the tank waste so that the physical, chemical, or 
radiological properties do not compromise the integrity of the tank system. 

Scope/Reg uiremen ts 
40 CFR 265 Subpart J(b)(2), as well as WAC 173-303-640(2)(c)(ii), require the "review of 
hazardous characteristics of the waste(s) that have been or will be handled" in assessing the 
integrity of tank systems. The following activities were conducted to support this requirement: 

• Review the estimated concentrations for all chemicals of concern as a baseline for future 
assessments. This may include toxic and organic constituents and those that contribute to 
coJTosion mechanisms. 

• Review the Transfer Compatibility Program to determine how chemical inventories are 
being managed in order to avoid combinations that create concerns. 

Method of Assessment 
The following major documents were utilized in the assessment of waste properties: 

• 2006 DST AR Volume 3 
• RPP-RPT-50440 
• Best-Basis Inventory (BBI) summary tables 
• Waste compatibility assessment (WCA) reports (see list in Appendix U). 

9.1 SUMMARY OF THE 2006 DST AR WASTE COMPATIBILITY REPORT 

In addition to meeting the same relevant portions of 40 CFR 265.191 and WAC 173-303-640 
applicable to tank systems, the 2006 DSTAR was driven by HFFACO Milestone M-48-14, 
which requires determination of the following: 

• Ability of DSTs to adequately fulfill their role to receive and transfer high-level waste 
(HL W) during ongoing Hanford Site cleanup and vitrification activities. 

• Confidence in the continued operation of the DST farms to support the mission duration. 

• Final RCRA permitting for waste feed operation to the WTP. 

Therefore, the 2006 DSTAR Development Plan (RPP-17266) expanded the scope of the previous 
assessment past what is necessary to detelTnine compliance with 40 CFR 265.191 and 
WAC 173-303-640, the governing regulations for this 2016 DST AR. For topics covered in the 
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2006 DSTAR that are outside of the scope of this 2016 assessment, conclusions will be briefly 
summarized and no further review will be performed. 

Chemical composition of the tank waste was defined by HFFACO Milestone M-48-14 to include 
the following: 

• Corrosivity 
• Temperature 
• Homogeneity 
• Organic content 
• Specific gravity 
• Gas generation, retention, and release 
• Flammability. 

Parameters of interest to tank longevity that were reviewed included the following: 

• Times at elevated temperature 

• Excessive fluid levels 

• Number of empty/fill cycles 

• Episodes of low/high pH 

• Fire/explosion events 

• Gas generation, retention, and release events including: 

o Buoyant displacement gas release events (BDGRE) 
o Steady state gas releases. 

The general chemical composition of waste that has been stored within the DSTs and parameters 
that could have an effect on corrosion rates and tank structural integrity were investigated, 
documented, and determined to have been mostly within acceptable limits. No concerns were 
noted. 

9.2 WASTE TRANSFERS AND ADDITIONS 

Waste transfers into and out of the DSTs as well as chemical/water additions were investigated 
from the Tank Waste Information Network System (TWINS) database, and Table T-1 of 
Appendix T provides a comprehensive list of all transfers and additions since March 31 , 2006. 
Waste is received from the DSTs from the SST System and from laboratory operations for 
storage until it can be sent to the WTP for final remediation. The DST Corrosion Protection 
Program is no longer a Technical Safety Requirement (TSR) Administrative Control 
(WRPS-0900715; 09-NSD-024). Chemical adjustments are also made to the DSTs for corrosion 
protection measures as required by the Tank Farm Contractor in OSD-T-151-00007. Such 
chemical adjustments are achieved either by waste blending operations or by chemical ( caustic 
and/or nitrite) additions. Waste in the DSTs is transferred between tanks to maximize the 
utilization of the limited volume. 

Table T-2 of Appendix T provides a matrix of the number of transfers and additions into and out 
of all of the DSTs since the 2006 DST AR. There were 516 waste transfers and chemical 
additions through July 31, 2015. Of those, 76 transfers were between DSTs. 
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Although not tabulated in this report, the TWINS data show 1,693 adjustments to the volume 
with.In tanks as a result of: sampling, recalibrated liquid level devices, bringing the TWINS data 
into agreement with quarterly BBi data, and gas expansion/compression. 

Table T-3 of Appendix T provides a matrix of the volume of transfers and additions into and out 
of the DSTs since the 2006 DSTAR. The following summarizes the Table T-3 data: 

• 22 Mgal of waste was transferred between DSTs 

• 20 kgal of waste from 222-S Laboratory was received into tank SY 101 

• Transfers between the DSTs and C Tank Farm 

o 2.5 Mgal of waste received into the DSTs from C Tank Farm: 

• 1.1 Mgal to tank AN- IO 1 
• 1.4 Mgal to tank AN-106 

o 249 kgal of waste sent from the DSTs to the C Tank Fann: 

• 114 kgal from tank AN-101 
• 135 kgal from tank AN-106 

• Transfers between DSTs and the 242-A Evaporator: 

o 9.4 Mgal of waste was sent from the DSTs to the 242-A Evaporator; most waste 
was from tank AW-102 with 133 kgal from tank AP-107 

o 4.6 Mgal of waste was received by the DSTs from the 242-A Evaporator; 
AP Tank Fann received 3.5 Mgal and AW Tank Farm received 1.1 Mgal 

• 1.5 Mgal of waste was received by tank SY-102 from S Tank Farm 

• 660 kgal of evaporator water was received into the DSTs; AW Tank Farm received most, 
except for I kgal that was received into tank AP-I 07 

• 77 kgal of flush water was sent to the DSTs 

• 200 kgal of caustic additions, with concentrations ranging from IM to 19.4M depending 
on the individual transfer, were received by the DSTs: 

o Tank AN-101: 19 kgal 
o Tank AN-102: 36 kgal 
o Tank AN-106: 46 kgal 
o Tank AY-101: 51 kgal 
o Tank SY-102: 48 kgal 

• 431 kgal of raw water was sent to the DSTs. 

The Tank Farm Waste Transfer Compatibility Program (HNF-SD-WM-OCD-015) requires the 
evaluation of proposed waste transfers and chemical additions into the DST System. Such 
evaluations are documented. as WCAs. Assessments include a summary table of the compliance 
status of the proposed transfer against decision rules based on resulting tank chemistry, physical 
properties, and nuclear criticality safety. In addition, a completed, current Waste Stream Profile 
Sheet (WSPS) is required for each waste stream entering the DST System. Appendix U lists the 
WCAs that were evaluated as part of this 2016 DSTAR. See Section 10.3.3.1 for further 
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discussion on documentation requirements prior to waste transfers. Appendix F shows overall 
DST contents. 

9.3 COMPREHENSIVE REVIEW OF TANK WASTE CHEMISTRY 

A waste tank summary report (HNF-EP-0182) is updated with new revisions monthly. That 
report is the official inventory for radioactive waste stored in underground tanks at the Hanford 
Site. Data that depict the status of stored radioactive waste and tank vessel integrity are 
contained within the report. The report provides data on each of the existing 177 large 
underground waste storage tanks and smaller miscellaneous underground storage tanks and 
special surveillance facilities, as well as supplemental information regarding tank surveillance 
anomalies and ongoing investigations. 

9.3.1 Current Status 

The DST chemical and radiological inventories have been developed using a combination of 
recent data from tank sampling and analyses, historical tank data, waste transfer records, and 
process knowledge. There are extensive databases that contain this information. The most 
relevant databases for waste compatibility purposes are the TWINS and the BBi. The BBI is 
based off the best available information, which includes analyses of waste samples, process 
knowledge calculations, and waste type templates based on samples or model estimates. 

Tank waste samples can only be taken where an available riser is located and require elaborate, 
expensive, remote sampling equipment and techniques. The two primary types of samples 
include grab samples and core samples. Grab samples are used for supernate only, as the 
collection method consists of opening and then resealing sample collection bottles in the waste. 
Grab samples are typically performed simultaneously at three depths, starting just below the 
waste surface. Core samples are drawn utilizing a drill-type setup to force a sample collection 
tube into the waste where it occurs as condensed solids/sludge to obtain one or more waste cores 
approximately 20 in. long. Appendix V provides a tank-by-tank tabulation of the samples taken. 

The link between waste constituent/concentration and general corrosive effect on the materials of 
construction of the container has long been known. The original acidic waste from reactor fuel 
reprocessing was routinely converted into a high pH liquid (typically pH 12 or higher) before 
transfer to any of the tank farms waste tanks. This acidic to basic conversion was made because 
the carbon steel material of the tanks would rapidly corrode in an acid solution, but is generally 
suitable with caustic solutions at moderate temperatures. Additional experimental and literature 
knowledge about the roles of chemical species important to corrosion behavior (rates and 
mechanisms) contained within the Hanford Site HL W has led to the formalized waste acceptance 
criteria specified in Table 10-4 and Table 10-5. 

The primary constituents that affect corrosion are hydroxide, nitrate, and nitrite. The 
concentrations of these components are strictly controlled as part of the Corrosion Control 
Program (see Section 10.3.1), and the acceptable ranges of each are dependent upon the 
temperature ~nd nitrate concentration (see Table 10-4). Appendix E lists the current estimated 
status of the free hydroxide, nitrite, and nitrate concentrations for each DST from BBi data for 
the supernatant portions of the waste as well as the interstitial liquid portions of the waste, when 
present. Table 9-1 summarizes the in-specification status of each tank and tabulates the 
nitrite/nitrate ratios as well as the last time each tank was sampled. All tanks are within the 
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chemistry control specifications, and there have been no pitting or wall-thinning concerns 
identified to date (see Section 11 .0). 

Table 9-1: Summary of Tank Conditions Important to Corrosion 

Saltcake Sludge 
Interstitial Interstitial 

Average Supernate Liquids Liquids Last 
-Temp. Corrosion Nitrite/ Nitrate Nitrite/Nitrate Nitrite/Nitrate Sampling 

Tank (OF) Chemistry* Ratio Ratio Ratio Date 

AN-101 115 In spec 0.80 0.84 0.90 9/17/2014 

AN-1 02 85 In spec 0.61 -- -- 7/15/2013 

AN-103 100 In spec 1.32 -- -- 2/15/2000 

AN-104 95 In spec 0.82 -- - - 8/7/2000 

AN-105 95 In spec 0.99 -- -- 12/20/2001 

AN-106 75 In spec 0.82 -- -- 4/8/2014 

AN-107 90 In spec 0.39 -- -- 6/1 7/2010 

AP-101 75 In spec 0.44 -- -- 5/13/2015 

AP-1 02 70 In spec 0.72 -- -- 3/14/2007 

AP-103 70 In spec 0.61 -- -- 6/25/20 15 

AP-104 70 In spec 0.52 -- -- 3/26/2003 

AP- 105 75 In spec 0.65 -- -- 5/5/2011 

AP-106 75 In spec 0.79 -- -- 6/27/2014 

AP-107 75 In spec 0.45 -- -- 5/7/2010 

AP-1 08 75 In spec 0.58 -- -- 3/1 7/2008 

AW-10 1 95 In spec 0.80 -- -- 1/28/2003 

AW- 102 70 In spec 0.60 -- -- 1/19/2015 

AW-103 100 In spec 0.45 0.49 -- 11/2/2005 

AW-104 80 In spec 0.86 0.91 0.81 1/29/2003 

AW-105 65 In spec 0.15 -- -- 12/13/2007 

AW-106 90 In spec 0.37 -- -- 12/20/2013 

AY-101 112 In spec 0.35 -- 13 .63 6/1 1/2015 

AY-102 130 In spec 0.48 -- 24.43 8/1 6/2005 

AZ-101 155 In spec 1.81 -- -- 3/23/2010 

AZ-102 140 In Spec 0.62 -- -- 9/5/2014 

SY-101 70 In spec 0.21 -- -- 6/19/2007 

SY-1 02 70 In spec 0.22 -- 0.58 2/19/2015 

SY-103 90 In spec 1.18 -- -- 5/10/2007 

* See Appendix E fo r additional info rmation. 

The minimum nitrite-to-nitrate ratio identified in Table 9-1 is 0.15 in the supemate of 
tank AW-105. Although not a specification within the Corrosion Control Program, it is known 
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that nitrite-to-nitrate ratios of at least 0.15 inhibit pitting in the vapor phase 
(SRNL-STI-2013-00743, Liquid-Air Inte,face Corrosion Testing Simulating the Environment of 
Hanford Double-Shell Tanks) . See Section 11.3.3 for further discussion on dome and vapor 
phase considerations. 

9.3.2 Tank History 

Because the DSTs and ancillary equipment have been in existence and service for several 
decades, the effects of past, ctment, and projected waste must be carefully considered. Records 
of normal, off-n01mal, and excessive fluid levels, or unique situations that occurred one or more 
times during DST lifetimes were reviewed and documented as part of the 2006 DST AR. In 
determining whether past wastes were within the DST waste acceptance criteria ( e.g., chemical, 
thermal, specific gravity), it was stated that corrosion control limits for estimates for the tanks 
may be conservative because tank AN-107 was out of spec for 18 years and is acceptable. Other 
unknowns that were also identified were (1) the exact operational history including fill/drain 
cycles, (2) time duration at elevated temperatures, and (3) the number or frequency of waste 
discharges that did not meet waste acceptance criteria. 

Operating conditions experienced by the DSTs have the potential to interact with corrosion 
mechanisms. In general, high temperatures and stresses (e.g., high heat generation, high specific 
gravity, overfilling) will accelerate corrosion or at times initiate new corrosion. For example, 
higher temperatures typically accelerate general corrosion, and a threshold stress level is required 
before stress c01rnsion cracking (SCC) can occur. Higher temperatures also increase the 
propensity for SCC. The design temperature limits for the DSTs are from 210 to 350 °F. Only 
the AY and AZ Tank Farms, which were designed to receive self-boiling HLW, have seen 
maximum operating temperatures from 24 7 to 263 °F, well within design specifications. All the 
other tanks have had maximum temperatures from 118 to 155 °F, again within design 
specifications. 

Similarly, the nominal tank waste specific gravity has been well below the maximum specific 
gravity. The tanks are rarely filled to maximum level because of operational considerations of 
contingency volume for pipe flushes and chemical additions, and to avoid violating the 
documented safety analysis waste height limits. Fill height of waste in the tank and the waste 
density create the mechanical stress on the tanks. 

9.3.3 Future Tank Waste Additions 

The majority of future waste additions would come from SST waste retrieval operations. 
Decontamination and decommissioning activities at inactive facilities on the Hanford Site may 
also contribute some wastes, which would be classified as dilute, non-complexed wastes that are 
low-level liquid w·aste and would be sent to the DSTs because of their large volume. Some 
future tank waste additions may be HL W or mixed waste that would come from cleanout of 
existing site facilities. These future waste additions would be typical of the types of waste 
currently stored in the tanks. This includes the vast majority of waste to be received, which is 
retrieved waste from the SSTs. It is forecasted that the SST waste will be retrieved by sluicing 
(i.e., converting the SST waste into a slurry followed by pumped transport to a DST). 

Any required chemical addition(s) to bring the slurry to the DST waste acceptance criteria 
(OSD-T-151-00007) will be completed in the DSTs. 
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The toxic chemical species and concentrations for DST waste solids and liquids were 
summarized in Tables 3-2 and 3-3 ofRPP-25153, respectively. The toxicological effects of the 
waste constituents are outside of the scope of this 2016 DST AR. Dangerous waste compounds 
are identified in the DST Dangerous Waste Permit Application, Section XIV, dated 
January 14, 2009. 

9.3.5 Organics 

Organic constituents in the waste were extensively reported on in the 2006 DST AR. Of the 8 I 
different organic chemicals that had been found during analyses of DST waste samples, only a 
few were used in large quantities during fuel reprocessing or used at various Hanford Site 
facilities to become part of a waste stream eventually discharged to the tank farms. The 81 
identified organics in liquid and solid samples from the tank farms originated from chemical or 
radiolytic reactions. Chemical reactions include degradation ( e.g., hydrolysis or oxidation); 
condensation (e.g., polymerization); conversion (e.g. , formation of esters); combinations of the 
preceding reactions; or others. Ionizing radiation can induce the creation of many chemical 
species from ' ordinary' compounds. 

Table 3-4 in 2006 DSTAR Volume 3 lists the organic compounds found to date and includes 
normal and chlorinated hydrocarbons; alcohols; ketones; aldehydes; esters; amines; complexants 
that retain metal ions in solution; and hydrocarbons with combinations of functional groups 
attached. The functional groups classify the types of reactions of which they are capable. 
There is a very high probability that other organic compounds exist within the tanks in the few 
parts per million and less range. However, neither concentrated nor very dilute solutions of 
organics found in the tanks have been identified to have an effect on corrosion, especially at the 
hi.gh pH of the tank waste. 

Trace quantities have been detected because extensive analyses were performed for organics. 
Most are present in pa1ts per million or less. A few of the organics are present in SST wastes in 
concentrations of 1 to 10 g/L. Even then, the bulk solution properties of high pH, nitrite, and 
nitrate dominate the corrosion mechanisms. New chemical species are routinely either found or 
rediscovered that were used long ago. None of the identified organics have been identified as 
corrosive. No reactions involving the organics have been postulated that would lead to 
unexpected corrosion of the tanks, and they are not present in sufficient quantity to produce a 
deflagration hazard. Organic constituents in the tank waste will therefore not be further analyzed 
as part of this 2016 scope, but it should be noted that they are identified in the DST Dangerous 
Waste Permit Application. 

9.4 REACTION MECHANISMS OF CONCERN AND POTENTIAL 
CONCERN 

The waste in the DST System falls into two reactivity groups per the U.S. Environmental 
Protection Agency (USEPA 1994): (1) Group 10 caustics and (2) Group 106 waters and 
mixtures containing water. Wastes entering the DST System must be categorized according to 
the reactivity groups specified in USEPA (1994). If a potential hazard is identified for mixing of 
wastes by reactivity groups with the receiver tank waste, then a technical justification explaining 
how the waste may be safely transferred and stored in light of the potential hazard is required . 
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The main concerns of waste reactions are the physical implications that result. The following 
sections examine the reaction mechanisms that can affect the integrity of the DST System. 

9.4.1 Corrosion 

The DST waste chemistry limits listed in Table 10-4 and Table 10-5 are in place to mitigate 
corrosion of tank materials. The receipt or transfer of waste that is outside of specification limits 
is permitted if the receiving DST will remain within specification after the transfer. To ensure 
protection of piping, each transfer of non-compliant waste is evaluated for the need of a post­
transfer chemical flush. For carbon steel piping, inhibited water with at least 0.01M hydroxide 
and 0.011 M nitrite is specified. For stainless steel, flushes are specified to consist of raw water 
(uninhibited service water) or an ionic solution (0.lM) that promotes the formation of an oxide 
layer. With few exceptions, post-transfer water flushes are made with uninhibited service water 
since few transfers are non-compliant. Pipes are sloped for drainage of flush water, and it is 
important that any futme repairs and additions be appropriately sloped to avoid microbe-induced 
corrosion and pitting corrosion. 

Section 10.2 provides a comprehensive analysis of corrosion mechanisms. 
HNF-SD-WM-OCD-015 provides the h·ansfer compatibility program, which ensures that waste 
within the DST System stays within specification to limit corrosion. 

9.4.2 Gas Generation 

Waste generates hydrogen through the radiolysis of water and organic compounds, 
radiothermolytic decomposition of organic compounds, and corrosion of the tanks' carbon steel 
walls. Hydrogen is the flammable gas of most concern, with a lower flammability limit (LFL) of 
4%. For salt slurries, gas is generated mostly through thermolysis of organics (complexants and 
degradation products). For sludges, gas is generated mostly through radiolysis. Nonflammable 
gases, such as nitrous oxide and nitrogen, are also produced. Additional flammable gases 
(e.g., methane LFL = 5%; ammonia LFL = 15%) are generated by chemical reactions between 
various degradation products of organic chemicals present in the tanks. 

If a transfer from a Waste Group B DST could uncover solids in the tank, the h·ansfer must be 
evaluated using the methodology in PNNL-13 781 to detennine if an induced gas release due to 
uncovering solids is sufficient to achieve a flammable gas concentration of 100% of the LFL in 
the sending DST headspace assuming zero ventilation (HNF-SD-WM-OCD-015). 

9.4.3 Flammability 

Hazards associated with flammable gas accumulation and ignition are described in 
Section 3.3.2.4.1, "Flammable Gas Accidents," of the DSA. A number of flammable gas 
accident scenarios are described and the resulting consequences are estimated. 

The control strategy for these accidents is largely focused on preventing flammable gas accidents 
by establishing ventilation, process, flammable gas monitoring, and ignition controls. The 
emergency preparedness program addresses flammable gas hazards caused by natmal 
phenomena ( e.g. , damage to DST primary ventilation systems from seismic or high wind events, 
seismically induced flammable gas deflagrations) and by a waste leak into a waste transfer­
associated structme, such as the DST annulus. 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ... ... .. .... .... ..... ...... ...... ............... .... ...... ...... ....... ....... .. ... .... ... ... Page 110 

133 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

There are three safety functions identified for this control in HNF-SD-WM-TSR-006, Tank 
Farms Technical Safety Requirements. The first safety function is to verify that DST primary 
ventilation systems can perform their safety function following significant, relevant natural 
events (e.g., seismic events, high winds), thus decreasing the frequency of a flammable gas 
accident. The second safety function is to decrease the consequences of a seismically-induced 
gas release event (GRE) flammable gas accident. The third safety function is to take action for 
waste leaks into waste transfer-associated structures, double-contained receiver tanks, active 
catch tanks, or DST annuli to maintain the flammable gas concentration in the structures, double­
contained receiver tanks, active catch tanks, or DST annuli below the LFL or to reduce the 
frequency of ignition sources, thus decreasing the frequency of a flammable gas accident. 
Furthermore, equipment installed in the DSTs and external to the tanks must meet the 
requirements of TSR Administrative Control Key Element 5.9.2, Ignition Controls, to ensure that 
a spark is not present in the flammable gas environment. 

The DSA considers two mechanisms by which waste-generated flammable gases can reach high 
concentrations in tank farm facilities . Nearly continuously generated and released gas from 
sludge can be managed effectively by headspace ventilation. However, it is much more difficult 
to manage flammability when a large amount of the gas retained within waste is released rapidly 
in a BDGRE. These releases can potentially create flammable gas concentrations in the tank 
headspace exceeding the LFL for short durations. 

9.4.4 Buoyant Displacement Gas Release Events 

As noted, gas generation in DST wastes results in the production of primarily hydrogen, nitrous 
oxides, nitrogen, as well as small amounts of ammonia, methane, and other hydrocarbons. Some 
Hanford Site radioactive waste storage tanks with deep layers of sediment and supernatant liquid 
are subject to a gas release phenomenon that has been called BDGRE. The t~eory of buoyant 
displacement describes the behavior of a sediment permeated with discrete gas bubbles that 
displace the surrounding solid particles. In a buoyant displacement, bubbles form and grow, 
imparting their buoyant force to the surrounding sediment. When a portion of the sediment 
becomes sufficiently buoyant to overcome its weight and the strength of the surrounding material 
restraining it, this portion breaks away and rises through the liquid layer above it. The trapped 
gas bubbles expand as the buoyant sediment rises, failing the surrounding material and allowing 
the gas to escape. The mechanisms for spontaneous gas releases from waste without supemate 
are less understood but probably are the result of 'percolation ' of individual bubble systems. The 
potential volume of this kind of release is orders of magnitude smaller than that of a BDGRE. 

If a BDGRE is possible, the event must have enough mechanical energy to yield the solids and 
release the gas (i.e., exceed the energy ratio). The amount of energy available depends on the 
driving force and distance the buoyant solids rise which depends on the supernatant liquid depth 
and the retained gas volume fraction at buoyancy. The amount of energy required is proportional 
to the solids shear strength. Unless the ratio of energy available to energy required is sufficiently 
high, a large gas release cannot occur even if the settled solids become buoyant. 

Waste Group A tanks - SY-103, AW-101 , AN-103, AN-104, AN-105, and SY-101 - have 
exhibited periodic BDGREs that released trapped hydrogen and other gases. Large spontaneous 
GREs have resulted in flammable concentrations only three times, which occurred in 
tank SY-101 prior to its remediation. No rises in temperatures or fires were ever observed 
during the short periods of time that the hydrogen LFL was exceeded, and there are no 
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opportunities for a deflagration since ignition controls have been implemented. Controls were 
put into place to manage the waste chemistry of streams sent to the DSTs so as not to create the 
convective layering conditions within tanks that are required for such episodic GREs 
(RPP-10006, Methodology and Calculations for the Assignment of Waste Groups for the Large 
Underground Waste Storage Tanks at the Hanford Site; PNNL-13337, Preventing Buoyant 
Displacement Gas Release Events in Hanford Double-Shell Waste Tanks). Only tank SY-101 
has been remediated, and the other Waste Group A tanks are still subject to BDGREs. 

Prior to waste transfers into DSTs, the endstate of the receiving tank is evaluated to verify that at 
least one of the following criteria are met (HNF-SD-WM-OCD-015): 

1. Total tank heat load is <58,000 Btu/hr. 

2. Non-convective layer thickness is < 12 in. 

3. Supemate depth is < 39 in. 

4. The non-condensable gas generation rate at saturation temperature in the nonconvective 
layer is sufficiently low, such that the ratio of vertical void fraction profile to the neutral 
buoyant void fraction (buoyancy ratio) is < 1.0 (RPP-6213, Addendum 1, Table 4-2). 

5 .. For tank AN-106 only, the supemate temperature is < 177 °F. 

The first three criteria are evaluated automatically as part of the required WCAs. If those criteria 
are not met, then further evaluation of the buoyancy ratio is necessary. These criteria used to 
prevent making new waste configurations that could exhibit BDGREs (RPP-10006, 
PNNL-13337) are based on the behavior observed in low shear strength (average about 
150 pascal) waste in the six DSTs that historically had BDGREs. BDGRE behavior is evaluated 
using two criteria: the buoyancy ratio and the energy ratio. Both criteria must be met for a tank 
to exhibit BDGREs. That is, the waste must retain sufficient gas to be buoyant, and the stored 
gas must have sufficient potential energy such that the rising buoyant waste breaks apart 
releasing a significant fraction of the retained gas. Work was performed that shows tank waste 
height (a) does not lead to gas accumulation to higher void fractions, (b) will not affect gas 
retention behavior, and ( c) does not predict the conditions that would lead to an unstable 
configuration within the sludge layer where a lower region could be buoyant compared to an 
upper region (RPP-RPT-26836, Gas Retention and Release from Hanford Sludge Waste). 

9.5 RESOLUTION OF 2006 DST AR WASTE COMPATIBILITY REPORT 
FINDINGS, OBSERVATIONS, AND RECOMMENDATIONS 

Concerns were raised over the accuracy of TWINS data due to the limited number of samples, 
limited sample access points, and stratification within the waste especially when coupled with 
failures during sampling to obtain an entire core sample. However, a statistically-designed 
sampling program would not eliminate the possibility that a unique pocket of solids had been 
missed and would adversely impact schedule for the final remediation, treatment, and disposal of 
the tank waste. The existing tank characterization data were determined to be sufficient for 
making determinations ( e.g., waste compatibility) based on the large number of samples, process 
knowledge, chemical behavior, and the known tank corrosion status. Corrosion of the tanks over 
many years correlates well with bulk waste properties. 

RPP-13639 also reports on the chemistry of the settled solids interstitial liquids and indicates 
four DSTs have non-compliant solids regions. It was concluded that the non-compliant 

MeierProjectNo. 14-7579 
WRPS Subcontract No. 55510/58207 ..... ... .... .................... .. ... ..... .. ...... ..... ....... ............. : ... ... ...... ... .. Page 112 

135of 607 



RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

interstitial liquid region would have to extend to the tank wall or base to be a corrosion concern. 
Review of past DST records shows that several of the DSTs were previously out of compliance 
with the waste acceptance criteria for varying lengths of time, in one case 18 years (from 1984 to 
2002). UT and similar examinations of other out-of-specification DSTs did not find any unusual 
corrosion at this out-of-compliance tank compared to other DSTs. 

9.6 IQRPE SUMMARY DISCUSSION OF 2016 DST WASTE 
CHARACTERIZATION ASSESSMENT 

No concerns were found while going through the WCAs to suggest that operations are not 
adhering to the requirements of the Tank Farm Waste Transfer Compatibility Program or that 
any waste transfers have resulted in incompatible waste conditions within any of the DSTs. For 
some waste transfers, the status of certain decision rnles resulted in non-compliance. When this 
occurred, further engineering analyses were performed to determine the significance of the non­
compliance and whether or not the proposed waste transfer posed a realistic 1isk to any 
controlled prope1ties. One example, reported in RPP-RPT-29865, was a WCA for the transfer of 
222-S Laboratory waste into tank SY-101. Based on waste samples, the source waste did not 
meet the chemistry control requirements as dictated by the Waste Compatibility Compliance 
Table. Although the source waste was a~justed to meet the limits, bounding upper and lower 
confidence values were used in the WCA. Because the source was not a DST and the receiver 
DST would remain within required waste chemistry limits after the transfer, the disposition was 
that the transfer met the requirements of the Tank Farms Waste Transfer Compatibility Program. 

The waste chemistry requirements, which were previously part of the tank farms authorization 
basis (Administrative Control 5.16 in HNF-SD-WM-TSR-006), are now included in 
OSD-T-151-00007. As of the 2006 DST AR, all DST wastes have been within specification or 
have had a DOE-approved recovery plan. 

Because the waste's specific gravity has been well below the maximum values, overfilling would 
not generate stress levels above design values. 

Nothing in this 2016 DSTAR raises any new concerns for waste compatibility issues, so no 
findings are presented. Observations and recommendations are presented in the following 
sections. 

9.6.1 Findings 

This report contains no findings. 

9.6.2 Observations 

The general observations from the assessment of tank waste chemistry are as follows: 

• The Tank Farm Waste Transfer Compatibility Program (HNF-SD-WM-OCD-015) 1s 
comprehensive and being properly implemented. 

• WCAs prior to transfers and chemical additions are being properly completed. Future 
waste additions will likely be of similar properties and present no concerns assuming 
continued management per HNF-SD-WM-OCD-015. 

• Physical and chemical properties have been kept almost entirely within specification. 
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• The knowledge of waste constituents is sufficient for compatibility purposes. Additions 
to and transfers between DSTs, adjustments to volume due to sampling, and chemical 
additions have been documented in the TWINS. 

• Tanks that have been known to or that have the waste chemistry and rheological 
properties that make BDGREs possible are continuously monitored to ensure flammable 
gas concentrations remain below 25% of the LFL. 

9.6.3 Recommendations 

• For waste characterization, the next overall DSTAR integrity assessment should follow 
the current IO-year schedule. (Summarized in recommendation R16-1 in Section 3.3 .3.) 

• Tank waste should continue to be managed in accordance with the Waste Compatibility 
Program (HNF-SD-WM-OCD-015), including the practice of performing WCAs prior to 
transfers or additions. (Summarized in recommendation R16-2 in Section 3.3.3 .) 

9.6.4 Conclusions 

In regards to DST waste characterization, the DST System is fit for use as listed in Appendix D. 
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10.0 WASTE COMPATIBILITY WITH DOUBLE-SHELL TANK SYSTEM 
MATERIALS OF CONSTRUCTION 

Introduction/Purpose 
The purpose of tank assessments is to determine that the tank system is adequately designed and 
has sufficient strnctural strength and compatibility with the waste(s) to be stored or treated to 
ensure that it will not collapse, rupture, or fail. This assessment addresses waste compatibility. 
Assessments are completed on the compatibility between the wastes (1) received in the past; 
(2) cmTently being stored; or (3) projected to be received in the future including combinations of 
all three wastes and tanks, piping, and other ancillary equipment. 

Any part of the DST and ancillary equipment that comes into direct contact with the waste 
during transport, storage, or treatment (e.g., tank shell, process piping, and fittings) must be 
confirmed to be sufficiently compatible with the waste. It must also be confirmed that parts of 
the DST and ancillary equipment designed for secondary contact with the waste ( e.g. , secondary 
containment tanks, drain lines, pit liners) will not deteriorate during routine operation or upon 
exposure to tank waste. 

Scope/Requirements 
40 CFR 265 Subpart J(b) and WAC 173-303-640(2)( c) require the determination that the tank 
system be adequately designed and have sufficient structural strength and compatibility with the 
waste(s) to be stored or treated to ensure that it will not collapse, rnpture, or fail. At a minimmn, 
this assessment is required to consider design standard(s), if available, according to which the 
tank system was constructed in assessing the integrity of tank systems. The following activities 
were conducted to support this requirement: 

• Review prior corrosion assessments 
• Review new corrosion reports after 2006. 

Furthe1more, based on the results of past integrity assessments, the age of the tank system, 
materials of construction, characteristics of the waste, and any other relevant factors , 
WAC 173-303-640(2)(e) requires the development of 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. This section recommends an assessment schedule based upon 
cuITent tank system materials and associated chemistries, proposed future tank chemistries, and 
proposed operations. 

Method of Assessment 
The following major documents were utilized in the assessment of waste properties: 

• 2006 DST AR Volume 3 
• RPP-RPT-50440 
• IQRPE reports 
• OSD-T-151-00007. 
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10.1 SUMMARY OF 2006 DSTAR WASTE COMPATIBILITY REPORT 

The 2006 DSTAR contains the following six general conclusions related to waste compatibility 
with DST materials of construction. The 2016 DST AR dispositions follow: 

• 2006 DSTAR: Waste and the acceptance criteria for additional waste in the DSTs and 
the ancillary equipment are compatible with the materials of construction of the DSTs 
and ancillary equipment. 

o 2016 DSTAR Assessment: It is agreed that the statement in its entirety is coITect. 

• 2006 DST AR: Stress relief of the primary tank has helped to guard against localized 
coITosion mechanisms. 

o 2016 DSTAR Assessment: Stress relief of the primary tank as well as the 
chemistry control program have helped to guard against SCC, and pitting (i .e., 
localized coITosion mechanisms). 

• 2006 DST AR: Operation of the DSTs and their ancillary equipment has generally been 
within their design limits. Enhanced coITosion has not been observed for the few cases 
where waste outside the approved criteria was stored or handled. 

o 2016 DST AR Assessment: It is agreed that the statement in its entirety is coITect. 

• 2006 DST AR: Material selection, coITosion, and imposed stress allowances of the 
original design were appropriate. 

o 2016 DSTAR Assessment: It is agreed that the statement in its entirety is coITect. 

• 2006 DST AR: Nothing was identified during the preparation of the 2006 DST AR 
indicating that the DST design lifetimes should not be attained, and with continuation of 
then-cUITent practices even be exceeded. 

o 2016 DSTAR Assessment: It is agreed that the statement in its entirety is coITect. 

• 2006 DST AR: There was no logical reason for the discrepancy between the design lives 
prescribed to the AY and AZ Tank Frum tanks. The AZ Tank Farm tanks were to reach 
their upper design lifetime of 30 years in calendar year 2006. Both AZ Tank Farm tanks 
were constructed out of the same carbon steel (A515 Grade 60) as the A Y Tank Farm 
tanks, yet the A Y Tank Farm tanks were given a 30- to 40-year design lifetime. 

o 2016 DST AR Assessment: It is agreed that the statement in its entirety is coITect. 

It was further pointed out that no DSTs had leaked or were leaking at the time of the report 
writing, and detected coITosion rates were low. The conclusion was that past DST farm practices 
that were outside of the CoITosion Control Program limits were not detectably hrumful to the 
DSTs. 

10.2 TYPICAL CORROSION MECHANISMS 

The possible coITosion mechanisms for Hanford Site waste tank components were well-studied 
and documented in 2006 DSTAR Volume 3, Sections 4.1 and 4.5, and are summarized in 
Table 10-1. Other mechanisms listed in PNNL-13571 , Expert Panel Recommendations for 
Hanford Double-Shell Tank Life Extension, were considered but dismissed. 
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Table 10-1: Types of Possible Corrosion for Double-Shell Tanks 

Corrosion Mechanism, 
Material Surface Trigger(s) Inhibitor(s) 

Carbon steel General corrosion ; bu!~ or pH < 9, pH >14 pH between 11 & 14 
uniform, I & E 

Pitting/crevice corrosion, I Electrochemical cell formation, Nitrites, high pH (> I 0) 
Cl, NO3 , SO4, sediment 

Stress-corrosion cracking, I Sustained tensile stress, high Stress relief, nitrite for 
temperature, nitrate & caustic nitrate solutions, pH & 
cone. OH/NO3 ratio 

Waterline, J Intrinsic evaporation & Level changes, diffusion 
condensation to pH < 9 .5 and convection 

Stainless steel General corrosion; bulk or Extreme temperatures and/or Normal Hanford tank 
uniform, l & E concentrations conditions 

Pitting/Crevice corrosion, I Chlorides/halogens, low pH Nitrates 
(<5) 

Stress-corrosion cracking, I Sustained tensile stress, high Stress relief, nitrite for 
temperature (>90 °C or so), nitrate solutions 
halogens, oxygen 

Waterline, I Intrinsic Material is generally 
evaporation/condensation resistant 

Concrete Elevated temperature Threshold temperature reported Waste blending between 
weakening, I & E around 95 °C tanks 

Aggressive chemical Strong acids, sulfates, chlorides DST waste acceptance 
attack, I criteria 

Re-enforcing steel corrosion pH at steel < 11.5, chlorides Quality of concrete, depth 
of coverage 

Source: Table 4-1 from DST AR 2006 Volume 3. 
I= internal. E = external. 

10.2.1 Relevant Degradation Mechanisms 

The three mechanisms relevant to the DST System are (Anantatmula 2004, DST Corrosion 
Mechanisms and Experience): 

• Uniform corrosion 
• Pitting/crevice corrosion 
• sec. 

The requisite conditions for each mechanism to occur are discussed in the following sections. 
Section 11 .0 concludes that even though the theoretical risk exists for these corrosion 
mechanisms in the DST System, measured thinning is still less than measurement detection 
thresholds, and pitting cannot be confirmed to be any worse than what was observed after ·the 
initial hydrostatic testing of the tanks. 
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Uniform corrosion, also known as general attack corrosion, is a chemical or electrochemical 
reaction that proceeds relatively uniformly over the entire surface. For the DSTs, uniform 
corrosion is expected to involve the oxidation/dissolution of iron and reduction of nitrates to 
nitrites. Although other oxidation reactions are possible and have been hypothesized, nitrate is 
known to be a corrosive medium to carbon steel, and mitigation of its effect through the 
corrosion control program (Section I 0.3) has proved effective. It is therefore reasonable to 
assume that the reduction of nitrate is the predominate reaction coupled with iron oxidation in 
the DSTs. 

Internal carbon steel surface areas of the Hanford Site DSTs and their ancillary equipment are 
viewed to be the most susceptible to corrosion due to contact with tank waste, rinse water, or 
high humidity. All DST surfaces that come in contact with HL W are subject to general 
corrosion. In alkaline wastes, with a pH in the range of 11 to 14, carbon steel forms a protective 
oxide at the surface that slows the rate of corrosion. Any mechanical activity, therefore, that 
disrupts the oxide film could increase the corrosion rate due to general attack. See 
Section I 0.2.3. I for a further discussion of erosion corrosion. 

Oxygen generation, depletion, and mixing analyses were performed for two representative DSTs 
to determine if wall and floor general corrosion rates may be oxygen limited (i.e. , oxygen poor 
environment near the tank wall). The model was based on experimental data and flammable gas 
studies (RPP-RPT-22126, Expert Panel Workshop on Tank Chemistry Optimization, Status of 
Oxygen Generation and Depletion Modeling) . 

It was found that, in general, the oxygen depletion rates exceeded the generation rates. The wall 
corrosion model assumed 3 M of 0 2 consumed for 4. M iron. Although the dynamic mixing 
model was not sufficient for oxygen diffusion near the tank wall, conservative hand calculations, 
which assumed 25% 0 2, showed that diffusion rates near the tank A Y-102 wall limited the wall 
corrosion rate to 0.4 mil/yr. The oxygen concentration near the tank wall for tank A Y-102 was 
expected to be limited by oxygen diffusion (maximum corrosion rate of 0.1 mil/yr) . 

The waste composition varies widely from tank to tank, between regimes in the same tank, and 
even, to a degree, within tank regimes due to the non-uniformity within waste layers. The 
potential for uniform corrosion therefore varies greatly; however, it is not believed to be a failure 
concern as long as the waste is maintained within the appropriate pH range. Many studies in a 
wide variety of environments indicate that uniform corrosion rates are much less than I mil/yr, 
and although it is an actively-occurring degradation mechanism, uniform corrosion is considered 
an improbable failure mechanism. 

10.2.1.2 Pitting/Crevice Corrosion 

Pitting/crevice corrosion is a localized attack dependent on the concentration of aggressive 
anions ( e.g., chlorides, fluorides) that results in holes or cavities by oxidation of iron and 
reduction of nitrates to nitrites. Pitting corrosion can also occur on a surface when some 
microstructural component within the metal (usually a manganese sulfide inclusion) forms an 
electrochemical cell where the corroding area acts as the anode and the uncorroded surrounding 
surface acts as a cathode. Pitting is characterized by a localized corrosive loss of material, 
leading to holes in the metal, which are surrounded by large regions that are unattacked. 
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Pitting/crevice con-osion may occur in the vapor space, vapor/liquid interface, or liquid space if 
the in-contact waste is not within specifications. 

Hanford Site experience has indicated that the highest pitting rates are in the vapor region, just 
above the 'waterline,' rather than in the liquid-wetted region, possibly due to hydroxide 
neutralization by carbon dioxide. Droplets of liquid waste created by escaping gas bubbles may 
splash onto the tank interior surfaces near the waste level. Water vapor condensation on the 
walls will tend to dilute the waste and wash the dissolved solids back into the liquid. The 
resulting liquid wetting the exposed surfaces will be equilibrated with air and subject to the pH­
controlling effects of carbon dioxide. The dilute (low dissolved solids) solution will have a pH 
controlled by the carbonate/bicarbonate buffer, resulting in a pH below 10. Con-osion literature 
amply indicates that carbon steels are vulnerable to pitting attack under these conditions. Vapor 
space con-osion studies have shown that ammonia is a very effective inhibitor for pitting 
(Anantatmula 2004). Work at Savannah River National Laboratory (SRNL-STI-2013-00739) 
has shown that if the waste contains 550 ppm ammonia, there will be a sufficient amount in the 
vapor to inhibit vapor phase cmrnsion. 

Pitting kinetics experiments (Anantatmula 2004) indicate that steel in contact with low hydroxide 
solution near the waterline is protected when coupled with steel in contact with high hydroxide 
solution below the waterline. Pitting attack was observed during tests using low hydroxide 
solutions with no nitrite. Vapor phase pitting penetration rates were found to be higher than 
uniform con-osion rates, but both rates were found to decrease \\;ith time. Vapor phase pitting 
rates have been shown to rapidly decrease with time, so short-term pitting data from studies 
result in a gross overestimation of the con-osion rates for wall penetration. 

Experiments at the Savannah River Site (Zapp 2004, General Pitting Corrosion Experiments at 
the Savannah River Site) found that nitrite inhibits pitting corrosion on partially immersed steel 
coupons in a nitrate solution. The minimum effective concentration is a function of temperature 
with a ratio of nitrate to nitrite of 4: 1 at 23 °C and 1 :7 at 60 °C. 

Pitting and crevice corrosion rates for carbon steel surfaces in contact with liquid waste are 
dependent on waste composition. The presence of chloride and other halogen ions can cause 
localized breakdown on the surface, and the presence of nitrates and sulfates can also encourage 
pitting. Test data indicate that the pH must be < 10 for pitting to occur. Testing performed in 
2011 (RPP-47895, FY2011 DNV DST Corrosion and Stress Corrosion Cracking Testing Report) 
further supports the claim that relatively low pitting risk exists if the pH is maintained above 
11.5 to 12. 

Concentration cell con-osion processes are variations of crevice/pitting corrosion. Oxygen or 
aggressive anion concentration cells may develop at stagnant vapor/liquid interfaces. The 
concentration gradient anodically polarizes the area of the tank wall slightly below the surface, 
resulting in preferential dissolution of tank wall material at this area. Corrosion products, formed 
from the reaction of dissolved metal with hydroxide, precipitate just below the waterline and 
accelerate the dissolution of the tank metal. In tanks with constant waste levels, concentration 
cell corrosion could be a severe source of degradation. 

Pitting of carbon steel in contact with liquid wastes containing nitrates can be prevented by 
adding nitrite and hydroxide, which act as inhibitors. Pitting is not generally expected in 
solutions containing hydroxide at pH > 10. In solutions of pH <10, the addition of nitrite in 
sufficient quantity has been found to be effective at preventing chloride- and sulfate-induced 
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pitting. However, after pitting corrosion has started, the addition of nitrite does not arrest further 
corrosion, thus reinforcing the importance of the tank waste acceptance criteria . 

Concentration gradients within the waste solids in contact with the wall could lead to local 
oxygen concentration cells. Chelating or complexing species could also affect the anodic 
reaction. It is virtually impossible to assess the extent of the potential of this type of corrosion 
occurring in any of the DSTs because it would require precise knowledge of the local structure of 
the waste and exhaustively detailed tank history. It is more reasonable to consider it as simply 
pa1t of the corrosion caused by pitting and crevice corrosion because the steps to Initigate or 
correct it are essentially the same (PNNL-13571 , Section 1.3.4). 

A vulnerability to pitting corrosion also exists in the annulus region if liquid comes in contact 
with the tank walls due to entry of groundwater or reflux condensation of moisture from the 
annulus air. UT couplant, which is left to evaporate, can also contribute to pitting corrosion. 

Determining overall rates of corrosion for this mechanism is very difficult because the length of 
the initiation period is difficult to characterize. Pitting con-osion generally causes leaks rather 
than mechanical failure of a material but can also compromise structural integrity if the pitting 
leads to SCC. 

10.2.1.3 Stress Corrosion Cracking 

SCC is caused by the simultaneous presence of tensile stress and specific c01rnsive media, 
resulting in the localized oxidation of iron and reduction of nitrate to nitrite. Nitrate is a 
corrosive medium for carbon steel. 

The highest tensile stresses in the DSTs are expected to be near the lower knuckle because of the 
combination of hydrostatic load, bending moment, and residual welding stresses. SCC could 
occur only when in-contact waste is not within specifications and a local flaw exists that exceeds 
the threshold level stress intensity factor. The vapor/liquid interface, liquid space, and bottom 
knuckle of the tanks are the potential sites for SCC. Even though the tank vapor chemistry and 
vapor/liquid interface composition may drift into a pH and concentration regime where SCC 
becomes possible, neither dead weight nor residual stresses are high in those areas of the primary 
shell. 

The 2006 DST AR provides account of a significant number of tanks that show leaking from 
SCC (Wiersma 2004, "Stress Corrosion Cracking Experience and Effect on Design"). 
Somewhat elevated temperatures above 50 °C have been shown to enhance SCC at the Savannah 
River Site. This experience only emphasizes the importance of stress relief and waste 
acceptance criteria. The A285 carbon steel used for constructing the Type I and II tanks have 
proven to be susceptible to SCC. The A537 steel of the newer Type III tanks was selected for 
resistance to SCC. All of the Hanford Site DSTs were stress-relieved after construction and, the 
waste chemistry has been monitored and adjusted as required for the majority of the DSTs. 
Section 4.2.9 discusses stress relief of the DSTs during construction. 

Testing was overseen in 2009 by the Expert Panel Oversight Cominittee on DST Corrosion 
Monitoring and Testing to optimize cheinistry control for corrosion liinits in DSTs 
(RPP-RPT-43115, Summary and Recommendations of the Expert Panel Oversight Committee 
Meeting on Double-Shell Tank Corrosion Monitoring and Testing Held June 1-3). Testing was 
performed over a broad temperature span with simulants having a wide range of compositions. 
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Test results indicate that the risks of SCC are minimized under the fo llowing chemistry control 
conditions: 

• Temperature < 122 °F 
• Hydroxide ion concentration with > 11 pH but < 6 M 
• Nitrate ion concentration < 5.75 M 
• Nitrite ion/nitrate ion ratio > 0.12. 

Waste in all tanks meet the above-recommended specifications with the exception of the 
AZ Tank Farm tanks, whose temperatures exceed 122 °F because they were designed to contain 
self-boiling waste. 

10.2.2 Component Degradation 

Carbon steels, austenitic stainless steels, and concrete are the principal materials used in the 
constmction of the DST System. It is impo1tant to note that although all plausible degradation 
mechanisms are discussed, the relative consequences of a component failure - that is a minor 
leak or a gross rupture - are equally impo1tant considerations. 

The DST outer shell is made of reinforced concrete designed to sustain soil loadings, dead loads, 
live loads and temperature gradients generated by the radioactive waste contained within the 
prima1y tank. The reinforced concrete tank is lined with a carbon steel liner refened to as the 
secondary steel tank. The inner, freestanding, completely enclosed carbon steel tank is refened 
to as the primary tank. It sits on top of an 8 in. thick slab of insulating concrete fonned from 
aluminate cement and slate aggregate, and an annular space separates the steel tanks. DST 
component materials and functions are summarized in Table 10-2. 

Table 10-2: DST Components 

Hanford Waste 
Facility Component Function 

Double-shell tanks Primary tank (carbon steel) Structural stability and primary 
containment 

Secondary liner (carbon steel) Secondary containment 

Concrete vault (cylindrical walls, dome, and Structural stabi lity 
basemat) 

Transfer lines: Primary pipe (carbon steel or stainless steel) Structural stability and primary 
Pipe-in-pipe containment 

Secondary pipe (carbon steel) Structural stability and secondary 
containment 

10.2.2.1 DST Primary Liner 

Pitting and crevice conosion can occur in the primary tank at any of the waste regions; however, 
the vapor space and the vapor-liquid interfaces are especially susceptible. The chemical 
composition of the condensed vapor phase on tank walls and equipment in the vapor space is 
representative of a dilute waste composition. The resulting wetted surfaces, equilibrated by the 
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pH-controlling effects of carbon dioxide in the air, will result in dilute waste chemistry with 
pH :SJ 0, controlled by the carbonate/bicarbonate buffer. 

Caustic solution pH has been shown to drop naturally to approximately 10 over a period of a few 
months at the vapor-liquid interface due to reaction of the hydroxide with atmospheric carbon 
dioxide. If there is little or no sediment, the temperature of the liquid waste is essentially 
uniform due to the continuous mixing by convection (PNNL-13571 , Section 1.1.3). 

Chemical compositions for wastes in a tank are typically assumed to contain a uniform 
distribution of constituents. Tank waste is typically in a saltcake, sludge, or liquid form, and 
there is a vapor phase above the liquid. Furthermore, within each region waste chemistry can 
vary from point to point, resulting in localized regions that are out of specification. Pitting 
corrosion in the liquid phase has already been detected at the Hanford Site and has the potential 
to be an important failure mechanism. The metal/salt interface in the saltcake region is also a 
prime crevice corrosion environment, although no pitting corrosion has been identified in this 
region. 

Although SCC remains a theoretical corrosion mechanism, it is believed that the DSTs have been 
constructed and operated in such a way as to mitigate such a failure type. All butt-welded joints 
in the tank were full penetration, the primary tanks were subjected to a post-weld stress relieve 
heat treatment following constmction, and the bulk waste chemistries have been adjusted to 
comply with DST waste specifications. See Section 10.3.1 for a detailed discussion on waste 
acceptance criteria. 

10.2.2.2 DST Annular Space 

All DSTs have active systems in place for ventilation of the annular space, but these have not 
always been maintained in continuous operations (PNNL-13571, Section 1.1.3). Operational 
availability of the annulus ventilation systems has usually been much lower than that of the 
primary tank ventilation systems because requirements for system operation do not demand 
continuous active ventilation of the annulus and, as a result, extended operation with only 
passive ventilation of the annulus has not been unusual in many of the DSTs. 

A vulnerability to pitting corrosion exists in the annulus region if liquid comes in contact with 
the tank walls due to reflux condensation of moisture from the annulus air. Pitting corrosion 
could be further encouraged by contaminants, particularly chloride, in the water that are 
absorbed after mnning over metal surfaces. 

The propensity for corrosion due to leaked waste was evaluated in RPP-RPT-57774, Evaluation 
of Tank 241-AY-102 Secondary Containment System, to determine if it is corrosive and must be 
promptly removed or if it is benign and may remain in the annulus. The inside surface of the 
secondary containment, which would contact HL W only if a leak were to occur, is carbon steel 
for all the DSTs. Carbon steel is suitable for containment of HL W, as has been proven by its 
successful use for prima1y containment. However, the secondary liners of the tanks are not 
stress relieved, so it will depend on waste chemistry as to whether SCC and pitting are possible 
effects after long-term exposure if waste is in contact with the liner. Testing performed on 
tank A Y-102 leaked waste for non-stress-relieved samples and welded samples showed no major 
difference in testing perfonnance. 

Testing with liquid waste simulants expected to be on the waste floor did not show a propensity 
for corrosion. The short timeline for tank retrieval after a leak would be detected provides 
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further confidence of secondary liner integrity until waste can be safely removed. See 
Section 11.4 for further discussion on SCC and Section 8.0 for the leak detection system 
integrity assessment. 

The outside surface of the secondary containment is in contact with the concrete encasement. 
The alkaline environment of concrete (pH of 12 to 13) provides steel with corrosion protection 
through the formation of a thin oxide layer on the steel that prevents metal atoms from 
dissolving. 

10.2.2.3 Pipelines 

The transfer line system, which is used for transporting waste product to and from waste 
processing facilities and for transporting waste between tanks, is pipe-in-pipe construction. Both 
plain carbon and austenitic stainless steels are used as the primary pipe materials, and the 
secondary boundary is provided on most lines by carbon steel. The inside and outside surfaces 
of waste transfer lines are subject to the effects of corrosion. 

Stainless steel and carbon steel, which are the primary containment metals of construction, are 
resistant to corrosion by a high pH, saturated or unsaturated high hydroxide/nitrite/nitrate salt 
solution. According to published texts ( Corrosion Resistant Materials Handbook 
[De Renzo 1976]; Perry 's Chemical Engineering Handbook [Perry 1963]; vendor specification 
sheets) and Hanford expe1ience, general corrosion rates are expected to be less than 0.002 in ./yr. 
UT of removed pipe section from the SY Tank Farm did not show any thinned locations outside 
the expected range (LAB-RPT-12-00007, Final Report for the Erosion and Corrosion Analysis 
of Waste Transf er Primary Pipeline Sections from 2 41-SY), further supporting this assertion. 

Although waste slun-ies flow through transfer lines, the flow velocity is insufficient to cause 
erosion or erosion c01rnsion. The low temperatures, high pH, and low oxygen content of the 
waste solutions are also beneficial factors in minimizing the risk of degeneration by 
erosion/corrosion processes (see Section 10.2.3.1 for further discussion of erosion corrosion). 

With properly sloped, self-draining transfer lines, there should be little concern over corrosion 
due to their brief exposure to tank wastes if the required flow velocity range during transfer 
prevents the deposition of solids in the lines, which is the intent. Under such conditions, the 
formation of corrosion cells, an insulated cathodic area under deposits and an anodic area at the 
edge of the deposits, would be prevented. 

Any environment that creates a locally anodic and locally cathodic area on the pipe, such _ as 
when dissimilar materials are coupled, will lead to corrosion. Factors that create changes in the 
surface conditions along a pipe made of a single material include changes in soil, changes in soil 
oxygen content, changes in pipeline finish (mill scaled areas adjacent to clean metal surfaces) 
changes in the pipe surface due to repair (e.g., a new pipe section welded to old pipe), and many 
others. 

The outer surface of the DST piping is also protected by the cathodic protection system, which is 
regularly maintained and tested. The protective coatings and cathodic protection provide 
complementary defense. See Section 6.0 for a detailed assessment of the cathodic protection 
system. 
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Bronze, as trim in the valves, is indicated in documentation to be nearly as corrosion resistant to 
the same solutions as steel, although it is susceptible to cracking in nitrate/ammonia solutions. 
Exact valve materials of constrnction have been difficult to determine given the number of 
acceptable valve suppliers in the construction specifications, change in valve numbering, and 
lack of detailed information on ±30 year old valves. A similar conclusion can be reached about 
the materials of construction used for the secondary containment (e.g., epoxy or polyurea 
coatings, stainless steel or epoxy pipe). 

All of the identified elastomers, Garlock® 900 and Teflon® tape/paste/sheet, are rated excellent 
for chemical resistance to DST type wastes according to published texts (De Renzo 1976; 
Perry 1963). Common valve packing material, such as nitrile butadiene rnbber (NBR), which is 
generic, or Hypalon®, also have excellent chemical resistance. Table 5-1 of 2006 DSTAR 
Volume 3 summarizes this information and is reproduced here as Table 10-3. 

Table 10-3: Materials Compatibility to Service 

Present in / Recommended Radiation Limit 
Material Specifics NaOH/N0 3'N0 2 (rad) Comments 

Carbon steel A537 Primary tank of Yes l.0E+ l l Vapor space 
class I, A515Gr60, DSTs / all DSTs corrosion expected 
A516Gr65 

Carbon steel; A53, Piping, fittings, Yes l.0E+ l 1 Vapor space 
A 106, A31 2, D2996 valves / many corrosion expected 

304L or other AZ, AN, AW, AP Yes l.0E+ll --
stainless steel ; piping / 219S Mod., 
ASTM 106 W-211 

Bronze Trim in valves Yes l.0E+ l l Susceptible to SCC 
in NO3- / NH3 
solutions 

Compressed Gaskets of piping / Yes l.0E+l0 --
asbestos with SBR, many 
graphite 

Teflon® Thread sealant, Yes l .0E+4 Radiation limit 
valve seals / many probably exceeded 

Kynar® Valve seals / AN Yes l .0E+8 --
fann valve pit 

PEEK Valve seals / Yes l.0E+9 --
SLL 3160 pipelines 
of SY fann 

Reproduced from 2006 DSTAR Volume 3, Table 5-1. 

Although the cumulative radiation exposure may marginally exceed the rated limits of valves or 
threaded fittings where Teflon seals or sealant are used, it has been repeatedly demonstrated that 
Teflon, in confined configurations such as connector head gaskets, performs successfully at 
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radiation doses greater than the published I 04 rad limit. The outer edge of the seals would be 
subjected to the highest radiation exposure because they are unshielded except for the bulk 
shielding from the fluid itself. Radiolysis of Teflon produces corrosive fluorine compounds 
( e.g., hydrofluoric acid) that would generally be neutralized/diluted and swept away by the HL W 
flow. However, after some of the sealing material has degraded and been lost, a crevice type 
feature could be formed where corrosive compounds are only slowly removed by diffusion 
through the liquid. 

10.2.2.5 Pump and Valve Pits 

The secondary containment within pump and valve pits is concrete lined with stainless steel 
(AZ valve pit) or concrete lined with some type of polymer film. The identified polymer films 
are Amercoat®, Amerlock 400FD epoxy, or polyurea. Reviews of the vendor literature for these 
coatings was performed as part of the 2006 DST AR and found to be suitable for service. Both 
carbon and stainless steel are suitable for containment of HL W as has been proven by their 
successful use for primary containment. See Section 7.0 for a comprehensive discussion of pit 
coatings including generic pit coating materials. 

10.2.3 Non-Significant Corrosion Mechanisms 

The 2006 DST AR addresses a variety of corrosion mechanisms deemed to be non-significant to 
the DST System for steel and concrete. There have been no indications in any research or failure 
reports since to suggest otherwise from that conclusion. The following subsections are presented 
as abridged excerpts from 2006 DSTAR Volume 3, Section 4.5 (originally appearing in 
BNL-52527). 

10.2.3.1 Non-Significant Corrosion/Failure Mechanisms for Carbon and Stainless 
Steels 

The postulated condition(s) leading to corrosion mechanisms for carbon and stainless steels are 
explained in the following paragraphs, along with the reasons they are believed to be either 
theoretical in nature only or entirely impractical for the DST System. It is worth noting that only 
corrosion and waste compatibility related mechanisms are addressed. Compatibility includes the 
physical properties of the waste and their potential effects on the DSTs and ancillary equipment, 
including temperature, solids content, and weight. Fatigue caused by pump vibration, or other 
mechanisms that have nothing to do with the waste ' s properties, are not within the scope of this 
chapter. · 

Microbiologically-Induced Corrosion 
It is speculated that microorganism growth rates are inhibited within the DSTs, and only minor 
evidence exists to suggest that microorganisms may be present within the annulus of transfer 
piping (LAB-RPT-11-00006, Final Report for the Corrosion Analysis of SN-285 and SN-286 
Pipeline for SY Tank Farm) , and even so, no corrosion attributable to the microorganisms could 
be substantiated. It is reasonable to assume, therefore, that rnicrobially induced corrosion 
remains·purely theoretical that it plays a minor role, if any, in waste tank system degradation. 

Thermal Embrittlement 
The combination of conditions (low temperatures and stress) for the greatest embrittlement has 
not occurred. Stainless steel does not have a ductile to brittle transition temperature around tank 
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operating temperatures. Even non-stress relieved weld areas would not have stress levels 
required for severe effects. If a DST or associated ancillary equipment were to become 
embrittled at low temperatures, the material of construction would not fail. The reduced ductility 
of the steel alone is not considered to be a concern and some substantial mechanical force 
sufficient to strongly bend or otherwise deform the component is required. 

Neutron Embrittlement 
The maximum fast neutron flux estimated for the waste tanks is many, many orders of magnitude 
too low to even reach the lowest threshold effect. Criticalities could be another source of 
neutron flux; however, no criticalities have ever occuned in the tank farms, much less repeatedly 
occurred, as would be required to achieve any significant neutron flux. The calculated high 
energy gamma flux for ' fresh canyon waste ' for 50 years, a worst case type scenario, is more 
than 20-fold lower than the most conservative threshold value for embrittlement. Similar to 
thennal embrittlement, even if a DST or associated ancillary equipment were to become 
embrittled by neutron flux, the material of construction would not fail without substantial 
mechanical force applied. 

Creep and Stress Relaxation 
Creep is the time-dependent inelastic deformation of a metal subjected to a stress that is typically 
below the elastic limit. The DSTs have experienced temperatures above 800 °F only once, and 
this was during heat treatment to relieve weld stresses. Such tank temperatures have not 
occwTed since. Stainless steel is equally resistant to creep and stress relaxation. 

Fatigue 
Fatigue caused by cyclic physical stress or the1mal cycling normally becomes apparent after 
around 1 million cycles. The number and intensity of alternating stress from loading/unloading 
of wastes is insignificantly small so that fatigue is not expected. Thermal and seismic study 
addresses this, see RPP-RPT-28968. 

Erosion-Corrosion 
Erosion conosion occurs when flowing waste slWTies impinge on the carbon steel surface and 
mechanically erode away the protective oxide film leaving a bare metal surface open to rapid re­
oxidization. An endless cycle of renewed film removal continues to occur. Fluid velocities have 
to be substantial for erosion to occur. In-tank mixers do not create velocities typically required 
for erosion-conosion in the 50 ft/sec range. Even the waste transfer piping operates far below 
this threshold velocity with the requirement to maintain a slurry velocity of 3 to 10 ft/sec over 
the slurry pump range of 32 to 100 gal/min to keep slurry solids from settling in the pipe. 
Because the slwry piping is all 2 in. Schedule 40 piping, these flow rates produce velocities of 
3.1 to 9.6 ft/sec (RPP-15138, System Design Description for the 200 West Area Waste Transf er 
System (DSA Based)). Low temperatures, high pH, and low oxygen content of the waste 
solutions further minimize the potential for erosion-corrosion. This mechanism would be most 
pronounced in the carbon steel piping, especially at elbows or other flow direction change points, 
however evidence of erosion-corrosion has not been found to date during inspections of the 
piping systems. Stainless steel has an inherent resistance to erosion-conosion. Further 
discussion on the transfer system is provided in Section 5.0. 
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Mechanical rubbing of one material against another because of physical (loading/unloading) or 
thennal (hot waste addition, cold water addition) stresses from expansion/contraction could 
cause thinning of the material. The number of cycles and relative motion stroke for either 
physical or thermal stress in the DSTs are small, and there are a very limited number of locations 
on a DST or associated ancillary equipment where wear could even occur. Wear has not been 
shown to be a significant mechanism for deterioration of metals within the DSTs and ancillary 
equipment. 

Hydrogen Embrittlement 
The required conditions for hydrogen attack of high-strength carbon steel are (1) temperatures in 
excess of 500 °F combined with partial pressures of hydrogen of several hundred pounds per 
square inch or (2) hydrogen generation intimately with the carbon steel surface at temperatures 
below 200 °F. The first conditions have never been and could never be physically achieved 
within the DSTs or their ancillary equipment. For the second set of conditions, hydrogen 
generation by co1Tosion of the steel is greatest for a new metal surface and thermally hot HL W, 
however at temperatures above 200 °F, hydrogen is not held within the steel but diffuses out. 
Nitrite tends to react with nascent hydrogen further reducing the chance for hydrogen buildup. 

Similar to thermal and neutron embrittlement, even if a DST or associated ancillary equipment 
were to become embrittled by hydrogen, the material of construction would not fail without 
substantial mechanical force applied. 

10.2.3.2 Non-Significant Corrosion/Failure Mechanisms for Concrete 

The postulated condition(s) leading to corrosion mechanisms for concrete are explained in the 
following subsections, along with the reasons they are believed to be either theoretical in nature 
only or entirely impractical for the DST System. 

Irradiation 
Neutrons usually cause aggregate growth, water decomposition, and heating of the concrete. 
Gamma radiation produces heating and water migration. The energy flux from the tank waste is 
many orders of magnitude too low to reach the threshold for radiation damage. 

Creep 
Increased inelastic strain occurs within the concrete as a result of sustained stress from dead load, 
live loads, and effects of elevated temperature. Creep can induce small cracks that do not result 
in concrete deterioration. So creep may or may not have happened, but without an observable 
effect. 

Others 
There are other deterioration mechanisms that apply to concrete, including the following: 

• Freeze/thaw - Depends on weather and saturation, not waste 

• Leaching of calcium - Requires continuous or near-continuous water flowing over the 
concrete, which does not occur at the Hanford Site 

• Reaction of aggregates with alkalis - Requires the combination of saturated conditions 
and susceptible aggregate, neither of which exist at the Hanford Site 
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• Shrinkage - Depends on concrete design and installation, not the waste properties. 

Evidence from the concrete dome plug cut from tank C-107 (poured in 1944) and the vertical 
sidewall core from tank A-106 (poured in 1955) show that carbonation of concrete has not 
occun-ed further than a few millimeters beyond the surface (RPP-RPT-50934, Inspection and 
Test Report for the Removed 241-C-107 Dome Concrete). Furthermore, these mechanisms are 
independent of the waste chemistry, temperature, and density and therefore are not considered 
further in this section. 

10.3 CORROSION CONTROL PROGRAM 

The purpose of the corrosion mitigation program is to minimize corrosion of the inner wall of the 
primary tanks that are in contact with the waste by requiring that the waste chemistry be 
maintained within limits, and to minimize corrosion of the outer walls by requiring operation of 
the annulus ventilation system to remove moisture and minimize the potential for condensation 
to form on the tanks. By reducing the potential for corrosion on both the inner and outer walls, 
the program helps to protect the potential for loss of integrity of the DST primary tank. 
Operation of the annulus ventilation system also reduces the potential for corrosion of the 
secondary steel tank liner. 

Corrosion protection measures are very important to the mission of the Tank Farms due to the 
limited amount of available storage space, and failure of a primary tank would further reduce that 
capacity while also requiring immediate transfer of the stored waste (WAC l 73-303-640(7)(b)). 

DST corrosion protection measures are required by the Tank Farm Contractor in 
OSD-T-151-00007, Section 1.5, "Corrosion Mitigation". The following are the key program 
elements. 

Tank Chemistry Detection and Control 

1. Conduct periodic sampling of the waste in DSTs to determine the nitrite, nitrate, and 
hydroxide concentrations and to verify that measured concentrations are within the limits 
established in Tables 1.5.1-1 and 1.5.1-2 of OSD-T-151-00007 (provided in this report as 
Table 10-4 and Table 10-5). The technical basis for establishing sampling frequencies is 
provided in RPP-7795, Technical Basis for Chemistry Control Program. 

2. Establish and maintain a database to track the nitrite, nitrate, and hydroxide 
concentrations in each DST. This database is used to monitor compliance with the waste 
chemistry limits and to identify patterns of caustic consumption that are important in 
determining tank sampling frequencies. The database also is used for trending to help 
predict when chemical adjustments are required to ensure DST waste chemistry is within 
the established limits. The database is published annually as part of RPP-13639. 

3. Prior to waste transfers, the final states of the sending and receiving DSTs shall be 
evaluated for compliance with the waste chemistry limits. Compliance may be 
demonstrated by sample analysis or calculations of final waste chemistry conditions. The 
evaluation of compliance with the waste chemistry limits will be documented in a WCA 
perfo1med in accordance with HNF-SD-WM-OCD-015 . 

4. Waste samples are analyzed per the requirements of a tank sampling and analysis plan 
and when results are not in compliance with the plan, the 222-S Laboratory and Tank 
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Fann Inventory personnel invoke TFC-ENG-CHEM-P-18, Response to Anomalous 
Sample Results. When a DST is identified to be outside the established limits for the 
nitrite, nitrate, or hydroxide concentrations: 

a. Notify the Shift Manager. Shift Manager shall treat OSD non-compliance as a 
significant operational issue and make appropriate notifications per 
TFC-OPS-OPER-C-57, Event Notification 

b. Evaluate for reportability in accordance with TFC-OPS-OPER-C-24, 
Occurrence Reporting and Processing of Operations Information 

c. Ensure a PER has been submitted 

d. Restore the nitrite, nitrate, or hydroxide concentrations within the established 
limits within 30 days and verify by sample analysis that the waste chemistry is 
within the established limits within 90 days 
-OR-
Process Engineering shall complete an OSD Recovery Action Plan Fonn 
(A-6005-240), submit the Recovery Action Plan to the WRPS Chief Engineer 
(with notification to the ORP Assistant Manager Tank Fanns when it is 
approved) within 30 days, and restore the nitrite, nitrate, or hydroxide 
concentrations within the established limits in accordance with the approved 
Recovery Action Plan. 

Annulus Tank Ventilation System Controls and Inspection 

1. Annulus tank ventilation systems shall be operating except for outages not to exceed 
30 days. Annulus ventilation system operation is verified as follows : 

a. Verify that at least one fan is operating 

b. Verify that inlet annulus ventilation dampers/valves are not closed ( except 
SY Tank Farm emergency pump out isolation station valves SYl0l-VTA-V-
202, SY102-VTAV- 212, and SY103-VTA-V-222) by either (1) visual 
inspection or (2) indication of differential pressure across the annulus inlet high­
efficiency particulate air filter. 

2. If the annulus tank ventilation system is out of service for longer than 30 days: 

a. Notify the Shift Manager. Shift Manager shall treat OSD non-compliance as a 
significant operational issue and make appropriate notifications per 
TFC-OPS-OPER-C-57 

b. Evaluate for reportability in accordance with TFC-OPS-OPER-C-24 

c. System Engineering shall complete an OSD Recovery Action Plan Form 
(A-6005-240) in accordance with TFC-CHEM-P-14, Operating Specification 
Documents, submit the Recovery Action Plan to the WRPS Chief Engineer 
(with notification to the ORP Assistant Manager Tank Farms when it is 
approved) and restore the annulus ventilation to operation in accordance with 
the approved Recove1y Action Plan. 
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3. Each DST annulus shall be video inspected on a 5-year frequency not to exceed 7 years 
( calendar years). 

4. At least one DST in each of the six DST farms shall be video inspected on an 18 month 
frequency not to exceed 2 years (calendar years). 

5. Annulus video inspections shall be conducted in one riser in each of the four quadrants, 
wherever possible (beginning December 21 , 2007), to maximize the surface area and 
locations that will be inspected. The expectation is that there should be an available 1iser 
in each quadrant that allows access to the annulus, but it is possible that there may be 
equipment obstructions which preclude camera access. In situations where there is a 
physical access constraint, only three quadrants may be inspected. 

If video inspection indicates ingress of water into the annulus: 

a. Notify the Shift Manager. Shift Manager shall treat OSD non-compliance as a 
significant operational issue and make appropriate notifications per 
TFC-OPS-OPER- 57 

b. Evaluate for reportability in accordance with TFC-OPS-OPER-C-24 

c. Ensure a PER has been submitted 

d. Stop the mgress of water into the annulus within 30 days 
-OR-
Process Engineering shall complete an OSD Recovery Action Plan Form 
(A-6005-240), submit the Recovery Action Plan to the WRPS Chief Engineer 
(with notification to the ORP Assistant Manager Tank Farms when it is 
approved) within 30 days, and stop the ingress of water into the annulus in 
accordance with the approved Recovery Action Plan. 

6. Annual video inspections (i.e., not to exceed 365 days since completion of the last 
inspection) shall be performed in specific DSTs where new patches of heavy corrosion 
and/or efflorescence stains/streaks have appeared since the last inspection. The annual 
inspections shall continue until the condition is stabilized/mitigated. 

7. The results of the video inspections shall be documented in an engineering document. 
Annulus video inspection schedules are tracked as Preventative Maintenance (PM) using 
CHAMPS. 

The following Sections 10.3.1 through 10.3.4 ~valuate implementation of the key elements. 

10.3.1 Tank Chemistry 

DST corrosion protection measures are required by the Tank Farm Contractor in 
OSD-T-151-00007, Section 1. 5. Periodic sampling to verify the corrosion inhibitor chemicals, 
hydroxide, and nitrite anions must verify that tank wastes are remaining within the chemistry 
specifications specified in Table 10-4 and Table 10-5. 
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Table 10-4: Waste Chemistry Limits for All DST Waste Except the Interstitial Liquid 
in Tanks AN-102, AN-106, AN-107, AY-101, and AY-102 

For [NO3-) 
For Waste Temperature (T) Range 

Range Variable T < 167 °F 167 °F < T < 212 °F T > 212 °F 

[Olr] O.OIOM < [Olr] < 8.0M 0.010M < [Olr] < 5.0M 
0.01 OM < [Olr] < 
4.0M 

[N03-) < I.OM [N02-] 0.01 IM < [N02l < 5.5M 0.01 IM < [N02-] < 5.5M 
0.01 IM < [N02-] < 
5.5M 

[N03-) / 
< 2.5 < 2.5 < 2.5 

([Olr) + [N02l) 

I .OM < [N03-) < [Olr] 
0.1 ([N03-]) < [Oir] < 0.1 ([N03l) < [Oir] < 0.1 ([N03-]) < 
!OM IOM [Olr] < 4.0M 

3.0M 
> 0.4 ([N03-]) > 0.4 ([N03l) > 0.4 ([N03l) [Olr] + [N02-] 

[Olr] 0.3M < [Olr] < 1 OM 0.3M < [Olr] < I OM 
0.3M < [Olr) < 
4.0M 

[N03-) > 3.0M 
[Olr] + [N02-] > 1.2M > 1.2M > 1.2M 

[N03-) < 5.5M < 5.5M < 5.5M 

Reference: From Table 1.5.1- 1 ofOSD-T-151-00007 

Table 10-5: Waste Chemistry Limits for the Interstitial Liquid 
of Tanks AN-102, AN-106, AN-107, AY-101, and AY-102 

Temperature Variable 

~ ]22 Of [N02-]/[N03-) 

pH 

> 122 Of Limits in Table 10-4 appl / 2l 

Notes: 
(I) The [NO2-)/[N03-) limit ~ 0.32 does not apply to tank AY-102 

(2) Tank A Y-102 chemistry limits apply for temperatures not in excess of I 70°F 

Reference: From Table 1.5. 1-2 ofOSD-T-151-00007 

Limit 

~ 0.3i1
) 

~ 10 

Past studies have shown that the corrosion of low carbon steels (ASTM AS 16 and ASTM A53 7) 
used in the DSTs is dependent on nitrite, nitrate, and hydroxide concentrations and that low 
concentrations of minor constituents such as carbonate, phosphate, sulfate, silicate, fluoride, and 
chloride were found to have little effect on corrosion potential at temperatures up to 212 °F 
(Miller 2000). 

The concentration limits for nitrite, nitrate, and hydroxide concentrations are based on past 
corrosion studies and are intended to limit the rate of uniform corrosion to less than or equal to 
the design basis of the tanks of 1 mil/yr and to minimize the potential for SCC 
(OSD-T-151-00007, pg. A-11). These limits were established to minimize corrosion by ensuring 
pH, hydroxide/nitrite/nitrate ratios were correct for oxide film formation and maintenance on the 
carbon steel of the primary DST. This pH and chemical species ratio is also protective to other 
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carbon steel components within the ancillary equipment, and does not have any corrosive effect 
on stainless steel material of construction. 

If a DST waste chemistry is identified to be outside the waste chemistry limits, waste chemistry 
can either be adjusted or a recovery plan developed. If the waste chemistry is to be adjusted, the 
administrative controls incorporated into OSD-T-151-00007 require waste chemistry adjustment 
to restore the inhibitor levels to within limits and completed within 30 days of identification. 
These chemical adjustments are achieved by either waste blending operations or chemical 
(caustic and/or nitrite) additions. Appendix T details transfers that have occurred since the 2006 
DST AR including chemical additions. 

If a DST is outside the established limits with respect to waste chemistry and a recovery plan is 
developed, then the recovery plan must be submitted to the Chief Engineer within 30 days of 
identification. The recovery plan identifies corrective measures that will typically involve waste 
transfers and caustic additions. Implementation schedules, which are expected to result in the 
corrective actions being completed as soon as practical, are also identified in the recovery plan. 

10.3.2 Sampling 

Periodic sampling is required by OSD-T-151-00007 to ensure that the waste chemistry is 
monitored. Based on observed and predicted rates of caustic consumption, sampling frequencies 
are established for each DST to determine nitrite, nitrate, and hydroxide concentrations and to 
verify that the measured concentrations are within the established limits. The technical basis for 
establishing sampling frequencies is provided in RPP-7795. 

RPP-7795 establishes chemistry control sampling and analysis requirements for DST waste in 
accordance with OSD-T-151-00007, Section 1.5. Specific requirements for analysis of waste 
samples are established in RPP-8532, Double-Shell Tanks Chemistry Control Data Quality 
Objectives, and incorporated in specific tank sampling and analysis plans. 

The sampling and analysis requirements are based on the evaluation of waste chemical 
compositions, mechanisms for chemistry change, hydroxide ion depletion modeling, and waste 
tank operations. The document provides sample schedule requirement input to RPP-26781, Tank 
Operations Contractor Process Sampling Requirements for FY2015 through FY2019. DST 
sampling is conducted in accordance with the Tank Farms Contractor chemistry control program. 
This program requires the Contractor to take a supernate sample just below the supernate 
surface. It is taken at this level because operating experience shows this area as most susceptible 
to hydroxide depletion due to carbon dioxide absorption from the ventilation air, resulting in 
potential vapor/liquid interface corrosion at this point. 

The DST waste composition data for nitrite, nitrate and hydroxide ions, pH and recent sample 
results used by the evaluation in RPP-7795 were extracted from RPP-13639. Maintaining 
minimum specified free hydroxide ion and nitrite ion concentrations within the DST waste is 
central to the corrosion mitigation chemistry control program. Hydroxide ion concentrations 
were estimated by either applying the hydroxide depletion calculations described in RPP-8974, 
Chemistry Control Program Calculation Methodology for Prediction of Hydroxide Depletion in 
Double-Shell Tanks, or one of two mechanistic hydroxide depletion and mixing models: 
(1) supernatant chemistry evaluation model or (2) dynamic mixing model. 

Analysis was performed in a supporting spreadsheet, RPP-13639_RJ0_Revl .xlsx, as verified in 
SVF-2900. The results of the evaluation showed five tanks that were of potential concern at the 
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time or within the next 5 years, not including tank A Y-102. The following summarizes the 
analysis findings: 

• Both tanks AN-101 and AN-106 had supemate predicted by one of the· empirical 
depletion equations (the Hobbs equation) to go out of specification before fiscal year 
(FY) 2018. These tanks each received a caustic addition in FY 2014 which brought them 
into specification for continued C Tank Farm waste retrieval. 

• Tank AN-107 supemate is predicted to go out of specification in late FY 2018. A grab 
sample is recommended in FY 2017 to better assess the condition of the waste. 

• Tank A Y-101 supemate is predicted by one of the empirical depletion equations (the 
Hobbs equation) to go out of specification in FY 2018. The tank was recirculated in 
June 2013 and was an active receiver of condensate from AZ301-COND-TK-001 
(AZ-301) condenser until January 2014. Tank AZ-301 receives process condensate from 
the 702-AZ primary tank ventilation system serving the AY and AZ Tank Farm tanks. 
Prior to January 24, 2014, when tank AZ~301 filled, it was pumped to either tank AY-101 
or tank AZ-102. Quarterly mixing of the supemate had been recommended to prevent 
formation of dilute surface layers, but equipment changes now allow for condensate to be 
removed from the system by tanker trucks for transfer to the Effluent Treatment Facility 
or the Liquid Effluent Retention Facility, thus eliminating the need for quaiterly 
recirculation. Planned waste transfers, as well as SST waste retrievals, are expected to 
significantly alter the supemate chemistry before FY 2018. If these scheduled events do 
not take place, a grab sample will need to be corppleted in FY 2017, 1 year before the out 
of specification date to ensure chemistry limits are not exceeded. 

• Tank AZ-102 received periodic condensate additions from the tank AZ-301 condenser 
prior to January 2014. The condensate additions can cause a dilute surface layer to fonn 
in the supemate. The surface layer of tank AZ-102 is currently estimated to be out of 
specification based on mechanistic modeling and has been since April 2013 . 
WRPS-PER-2013-1219 was generated to document the out-of-specification layer and 
recirculation of the tank supemate was recommended. Since 2014, tank AZ-301 contents 
have been transferred by an over-the-road tanker to the Effluent Treatment Facility for 
treatment and disposal. This tank is currently scheduled for grab sampling prior to the 
future 242-A Evaporator campaign. 

Corrosion mitigation sampling requirements are incorporated into the Hanford Site Integrated 
Mission Execution Schedule, and actions are coordinated with the Base Operations sampling 
organization. A database has been established and maintained to track the nitrite, nitrate, and 
hydroxide concentrations in each of the DSTs. This database is used to monitor compliance with 
the concentration limits established by OSD-T-151-00007, Section 1.5, and to identify patterns 
of caustic consumption that are important in detennining tank sampling frequencies. The 
database also is used for trending to help predict when chemical adjustments are required to 
ensure DST waste chemistry is within the established limits. 

10.3.3 Waste Transfers 

Section 1. 5 of OSD-T-151 -00007 requires that the effect of waste transfers on nitrite, nitrate, and 
hydroxide concentrations in the sending and receiving tanks be evaluated to ensure that the 
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established concentration limits are maintained. An option to verify compliance with the 
concentration limits through sample analysis or calculations allows operational flexibility. 

HNF-SD-WM-OCD-015 provides a formal process for evaluating waste transfers and chemical 
additions through the preparation of documented WCAs. That document implements the 
requirements established in HNF-SD-WM-DQO-001 , Data Quality Objectives for Tank Farms 
Waste Compatibility Program, and RPP-29002, Double-Shell Tank Waste Analysis Plan . The 
tank farms waste transfer compatibility program helps ensure continued safe and prudent storage 
and handling of the wastes within the tank farms by providing a formal process for evaluating 
waste transfers and chemical additions through the preparation of documented WCAs. 

The decision rules in the document relate to waste transfers within the DST System, to waste and 
chemical additions to the DST System and to waste transfers to and from the DST System 
resulting from 242-A Evaporator operations. Decision rules encompass the following: 

• Administrative Controls: 

o AC 5.9.1 , DST and SST Time to Lower Flammability Limit 
o AC 5.9.4, Waste Characte1istics Controls 

• Regulatory Controls: 

o RPP-29002 

• Operational Controls: 

o HNF-SD-WM-OCD-015 
o TFC-ENG-STD-26. 

Waste tanks are evaluated using methodologies in RPP-10006 to determine the waste group and 
consider interim waste levels as well as expected final state of the DST. The basis for the WSPS 
and chemical compatibility is documented in RPP-29002. 

The decision rules of HNF-SD-WM-OCD-015 apply to all liquid and solid phase waste transfers, 
including the following : 

• Combining wastes within the DST System (includes catch tanks) 

• Transferring waste between the DSTs and interfacing tank farm facilities 
(e.g., 242-A Evaporator and 222-S Laboratory) 

• Transferring waste between SSTs and the DST System 

• Adding bulk chemicals to the DST System or to 100-series SSTs 

• Adding waste or making large water additions to DSTs or SSTs. 

Certain additions to tanks are unlikely to cause any waste compatibility problems and are exempt 
from the WCA requirement, which must include a summary against each compliance rule in a 
compliance table (TFC-ENG-CHEM-P-13 , Tank Waste Compatibility Assessments) . The 
following types of additions may occur on a regular basis, and conducting WCAs each time is 
neither feasible nor technically justified. Therefore, the following types of additions to DSTs are 
exempt from WCAs when originating within the TFC facilities or the 242-A Evaporator: 

• Up to 10,000 gal/yr of small water accumulations or potentially contaminated water with 
no chemicals added except for those used for tank corrosion control (i .e. , sodium 
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hydroxide and sodium nitrite) . Examples include process condensate from tanks on 
active ventilation, cooling water, rainwater, snowmelt, pipeline flush water, line drain 
backs, pipeline pressure test water, de-entrainer flush water, airlift circulator flush water, 
242-A Evaporator process condensate, and water/flush water in the evaporator vessel. 

• Small volumes (<5 gal) of non-waste liquids with pH >7 added for a useful purpose such 
as cleaners, lubricants, and decontaminants . 

• The potential introduction of small volumes of chemical products that have been 
evaluated in RPP-11192, Tank Farms Chemical Compatibility Evaluation. 

• Up to I 00 gal of saltwater used for conductivity testing. 

It should be noted that special attention must be paid to ensure that salt water does not come into 
direct contact with austenitic stainless steel, particularly those with less than 6% molybdenum. 

The final state of source and receiver DSTs must be evaluated for compliance with tank 
chemistry controls (see Section 10.3. 1). The evaluation includes an assumed water addition of 
10,000 gal. If a DST is identified to be outside of tank chemistry control limits, recovery action 
must be followed as specified in OSD-T-151-00007. 

The receipt or transfer of waste that is outside of the specification limits is permitted if the 
receiving DST will remain within specification after the transfer. To ensure protection of piping, 
each transfer of non-compliant waste is evaluated for the need of a post-transfer chemical flush. 
Pipes are sloped for drainage of flush water, and it is impo1tant that any future repairs and 
additions be appropriately sloped to avoid microbe-induced and pitting corrosion. No waste 
transfer shall make an in-specification DST out-of-specification unless the transfer is approved 
by the Plant Review Committee. 

10.3.3.1 Documentation Requirements 

Prior to acceptance of a planned waste transfer or chemical addition, the proposed transfer or 
addition must be evaluated to ensure that the transfer will comply with the decision rules as 
specified in HNF-SD-WM-OCD-015. The evaluation is documented in a WCA prepared and 
fonnatted in accordance with TFC-ENG-CHEM-P-13 . A summary of the compliance status of 
the proposed transfer against each decision rule is provided in a compliance table included in the 
assessment. Appendix U lists the WCAs that were evaluated as part of this 2016 DSTAR. 

The data and analytes required to evaluate waste compatibility are discussed in 
HNF-SD-WM-DQO-001. Data may be taken from a variety of sources including the BBi, 
laboratory testing, sample analyses not yet included in the BBi, or other WCAs. Where 
sufficient data are not available to provide an adequate representation of the waste, sampling and 
analysis in accordance with HNF-SD-WM-DQO-001 are requested prior to transfer. 

A completed, cunent WSPS is required for each waste stream entering the DSTSystem, even if 
there will be only a single transfer of the waste. A WSPS is not required for transfers within the 
DST System or for transfers to and from the 242-A Evaporator when DST waste is the only 
waste stream being processed. The WSPS form is found in RPP-29002 . The WSPS is updated, 
resubmitted, and approved each year for ongoing transfers. For each batch transfer into the DST 
System, the DST customer must provide written certification that the waste confo1ms to the 
approved information in the WSPS . 
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Periodic management assessments, as well as specialty assessments, of the Tank Faims Waste 
Transfer Compatibility Program are conducted to assess the overall health of the program in 
accordance with TFC-PLN-10, Assessment Program Plan. Assessments are conducted and 
documented in accordance with TFC-ESHQ-AP-C-01 , Management Assessment. 

The Tank Farms Waste Transfer Compatibility Program contains appropriate checks and 
balances to ensure that waste transfers do not create hazardous conditions or lead to corrosive 
conditions within tanks. Management assessments adequately ensure that the program 
requirements are being followed . 

10.3.4 Annulus Protection 

Section 10.2.2.2 overviews the corrosion protection measures as they relate to the annulus 
between the primary tank and secondary liner. The purpose is to minimize corrosion of the outer 
walls by requiring operation of the annulus ventilation system to remove moisture and minimize 
the potential for condensation to fonn on the tanks. By reducing the potential for corrosion on 
both the inner and outer walls of the primary tank, the program helps to protect the potential for 
loss of integrity of the primary tank. 

10.3.5 Investigation of Removed Pipe 

The 2006 DST AR details the protection that has been applied to the outer surfaces of the 
secondary containment piping, typically the following: 

• A factory applied, coal tar enamel 

• An epoxy coating with or without felt overwrap 

• Kraft paper overwrap 

• Fusion-bonded epoxy 

• Bondstrand® 400 fiberglass 

• Field-applied wraps designed to be equivalent and compatible with the adjacent factory 
protective coating: 

o Tapecoat® 20 
o Tapecoat CT 
o ScotchrapT'"' 50. 

The majority of the piping was covered by a foamed-in-place polyurethane foam, further 
isolating the pipeline from the environment, but at the saine time preventing cathodic protection 
from being effective. Based on the published data for Ameron Bondstrand, Shell Company 
amine resin coatings, A.O. Smith red/green/poly thread piping, R.P. Morrison Company 
isophthalic and vinyl ester resins and Celanex® resins, all of these materials should have and will 
provide adequate protection for the outer surface of the pipe to corrosion from the slightly 
alkaline water that infiltrates the soil occasionally (De Renzo 1976). Hanford Site soils are not 
aggressive for pipeline corrosion because they are typically well-drained, dry, low temperature, 
and alkaline, 

LAB-RPT-11 -00006 documents the evaluation of two sainple sections from the SY Tank Farm 
pipe-in-pipe transfer line to detennine the level of corrosion and which fonns of degradation had 
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occmTed with pm1icular attention paid to the outside surface of the secondary, 6 in.-diameter 
pipe. The inner surface of one sample contained a few small sand particles covered in an iron 
oxide/hydroxide layer whose structures could have been bacterial in origin. The thin iron oxide 
layer on the outside of the sand particles contained features such as small chains of round 
particles, suggesting evidence that a bacterium may have played a role in its development. 

Sections from the SY Tank Farm pipe-in-pipe transfer line that were analyzed to determine the 
level of con-osion on the exterior of the secondary containment supports the protective nature of 
the pipe coatings for a limited time. A glossy, brownish organic layer existed in spots on the 
outside surface of the secondary pipe, which is believed to have originally been a lacquer or 
epoxy. Areas around the organic layer appeared less con-oded suggesting that the protective 
layer did reduce co1rnsion of the pipe before falling off the surface. 

LAB-RPT-12-00007 summarizes the results of the examination of three sections of primary, 
carbon steel, transfer pipelines (3 in. diameter, Schedule 40) located at SY Tank Fann. The 
analysis was directed at the inner surface of the inside waste transfer pipe to docmnent erosion 
and corrosion caused by the in-field use of these primary pipes in the transfer of tank waste. 

All three pipe sections had a layer of material composed largely of insoluble tank waste coating 
the inside of the pipe. The layers were different in each section; however, report 
7S 11 0-GAC-05-035 finds the coatings consisted largely of gibbsite and an aluminum and 
chromium-rich amorphous phase. Underneath the waste residue were continuous layers of 
con-osion up to 100 µm and scattered pitting up to 50 µm. Such pit depths may have been a 
result of the presence of nodules of an amorphous phase containing a large variety of elements 
within aluminum oxide patches. In a different smnple, coITosion was most noticeable at grain 
boundaries. Grains of the metal appeared as rounded nodules, and there were two morphologies 
in the con-osion phase-granular and acicular--on top of the exposed grains of the metal. This 
c01rnsion appeared to progress by attacking metallic grain boundaries. In yet another sample, 
small ( <l 0 µm) particles of silver were detected throughout the surface. Table 10-6 provides a 
summary of findings. Further discussion of pipeline con-osion examinations and tests are 
contained in Section 11. 5. 
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Table 10-6: Summary of Corrosion Findings on SY Tank Farm 
Transfer Line Section 

Sample ID SN-285 SN-286 SN-278 

Tank Amorphous phase ~20 Two di stinct phases: Two separate layers of tank waste 
Waste µm rich in chromium, 1. Amorphous phases rich in iron, that easily scraped off: 
Residue magnesium, (and to a aluminum, calcium, sodium, Underlying layer ~350 µm 

lesser degree aluminum, chromium, and phosphorus composed of a cementation of small 
ch lorine, calcium, and (p lus lower-level e lements: aluminum oxide (possibly gibbsite) 
phosphorous) manganese, silver, bi smuth, particles and ca lcium. 

and chlorine. Thinner overlaying layer rich in 
2. Phase containing sodium carbon, chlorine and phosphate. 

aluminate. 

Uniform Continuous layers of Continuous iron oxide/hydroxide A thick layer (~350 µm) of 
Corrosion corrosion ~ I 00 µm thick corrosion with pockets of aluminum oxide (possibly gibbsite) 

aluminum oxide (pos ibly was present on both sides of the 
gibbsite). The corrosion layer was corrosion . 
~50 µm thick . 

Pitting Small pits throughout Non-continuous pits < 50 µm Scattered pitting as deep as 200 µm . 
the inside pipe surface deep. 
with depths up to ~50 
µm 

Additional Small (< 10 µm) Corrosion with small amounts of Corrosion was most noticeable at 
Noteworthy particles of si lver were tank waste were detected . grain boundaries. Grains of the 
Findings detected throughout the Small particles of aluminum oxide metal appeared as rounded nodules. 

surface were also detected under the There were two morphologies in the 

corrosion layer. Aluminum oxide corro ion phase-granular and 

was also the tank waste phase on acicular--on top of the exposed 

top of the corro ion . In some parts grains of the metal. This corrosion 

of the aluminum oxide patches, appeared to progress by attacking 

nodules of an amorphous phase metallic grain boundaries. 

containing a large variety of 
elements were detected . 

Reference: LAB-RPT-1 2-00007, Final Report for the Erosion and Corrosion of Waste Transfer Pipeline Sections from SY Tank 
Farm. 

10.4 DISCUSSION OF RESOLUTIONS OF THE 2006 DST AR 
RECOMMENDATIONS 

The waste compatibility related recommendations from the 2006 DST AR are presented in this 
section. Some are best discussed in other sections of this report because they deal only 
tangentially with waste compatibility issues discussed in this section. Full dispositions are 
outlined in RPP-RPT-50440. 

• 2006 DST AR Item Rl 1: Emergency pumping procedures currently estimate that the 
pumping of a secondary tank will begin on the tenth day from discovery of the leak. 
According to stated functional requirements for the secondary tanks, pumping needs to be 
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completed on the seventh day. It was fmiher recommended that the Tank Fann 
Contractor perform one of three actions. 

o 2016 DST AR Assessment: As detailed in Section 10.2.2.2, the secondary liner 
can contain the waste for a reasonable period of time, well in excess of that 
necessary to empty the annulus in the event of an emergency. 

• 2006 DSTAR Item R14: Waste streams sent to the DSTs should continue to be managed 
using the methodology of RPP-10006 to not create convective and non-convective layers 
that are required for episodic gas release events as given in PNNL-13337 . 

o 2016 DSTAR Assessment: HNF-SD-WM-OCD-015 , Tank Farms Waste 
Transfer Compatibility Program, Section 3.1.l.l , " Waste Group Prohibitions," 
prohibits waste transfers into tanks with a potential flammable GREs or waste 
transfers that could create flammable GREs without prior written approval from 
the ORP Manager. 

• 2006 DSTAR Item R58 : AP Tanks certified to operate at a maximum of 460 in. of tank 
waste should not be pennitted to receive evaporator discharges. 

o 2016 DSTAR Assessment: The decision rnles of HNF-SD-WM-OCD-015 apply 
to all liquid and solid phase waste transfers, including those between the DSTs 
and the 242-A Evaporator. Decision rnles take into consideration both waste 
compatibility and specific gravity. The management of tank waste in accordance 
with the Waste Compatibility Program (HNF-SD-WM-OCD-015) and 
specification OSD T 151 00007, Rev. 14, including the practice of performing 
WCAs prior to transfers or additions, provides sufficient protection. See Section 
4.3.4 for further discussion of specific gravity limits on tank waste. 

10.5 IQRPE SUMMARY DISCUSSION OF 2016 DST WASTE 
COMPATIBILITY ASSESSMENT 

The engineers and designers of the DSTs and ancillary equipment had intimate knowledge of the 
HL W to be handled or contained, as well as access to the Hanford Site experience of leaking 
SSTs. Leaks from the Hanford Site SSTs have been attributed to poor welding, lack of heat 
treatment, thinner and poor quality metal, and operation outside of their normal range. DST 
materials of construction and their installation were found to have been appropriate for their 
service environment. 

Tank chemistry has also been tracked and reviewed for the known relationships between the 
chemical species that have been established as important to the corrosion mechanisms found 
from commercial and DOE actual experience, laboratory testing, literatme information, and 
various types of modeling. This information was the basis for post-constrnction heat stress relief 
and development of the waste acceptance criteria for the DSTs. 

The thermodynamic modeling of the tank waste (RPP-6965) indicates that the prevalent solid 
compounds are sodium diuranate, sodium fluoride, and zirconium dioxide. The prevalent liquid 
chemicals for the DSTs are sodium nitrite, sodium hydroxide, and sodimn nitrate. Solid 
compounds do not normally participate in c01Tosion reactions and, in this case, sequestering the 
fluoride into the solid phase helps to remove a typically aggressive ion from corrosion scenaiios. 
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The three dissolved compounds are the same three around which the waste acceptance criteria 
are based. Maintenance of a high pH and presence of a significant concentration of nitrite both 
inhibit corrosion of carbon steel. 

Nothing in this 2016 DSTAR raises any new concerns for corrosion or material compatibility, so 
this report contains no findings . Observations and recommendations are presented in the 
following sections. 

10.5.1 Findings 

This report contains no findings. 

10.5.2 Observations 

The general observations from the assessment of the compatibility of the DST System with tank 
waste are the following: 

• The conclusions of the 2006 DST AR regarding adequate design, material selection, and 
operation of the DST System are still valid. Operation of the DSTs has continued to be 
within their design limits; therefore, the corrosion allowances and imposed stresses are 
within the design values and the DST design lifetimes should be attained or even 
exceeded. 

• No new corrosion mechanisms have been identified since the 2006 DST AR, and no 
previously-identified mechanisms present any additional concerns than at that time. 

• The waste contents are not believed. to have had any contributory effect on the leak in 
tank AY-102. 

10.5.3 Recommendations 

• For waste compatibility, the next overall DSTAR integrity assessment should follow the 
current IO-year schedule. (Summarized in recommendation Rl6-l in Section 3.3.3.) 

• Tank waste should continue to be managed in accordance with specification 
OSD-T-151-00007. When management of the tank operations changes or falls outside of 
the scope of investigated reports ( e.g. , prior to waste delivery to the WTP), then a 
reevaluation of operating specifications should be required. (Summarized in 
recommendation R16-2 in Section 3.3.3.) 

10.5.4 Conclusions 

In regards to DST waste compatibility, the DST System is fit for use as listed in Appendix D. 
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11.0 CORROSION ASSESSMENT AND ST ATOS 

Introduction/Purpose 
Regulatory requirements mandate corrosion protection and/or assurance that vessels containing 
hazardous waste will not fail by corrosion. Specifically, the DST Inspection Program must be 
seen to meet the requirements of BNL-52527 and WAC 173-303-640 as noted elsewhere in this 
report. The DST Integrity Program Plan (RPP-7574) provides the overview of the process. The 
plan includes c01Tosion 1rutigation as reviewed in this section as well as topics covered in the 
remainder of the document. 

Scope/Requirements 
Based on the 2006 DST AR, if the design and constrnction of the tanks are consistent with good 
practice, then most likely the most critical failure mode is due to conosion. Thus, conosion 
became a primary concern for any future assessment. At present, though the design of the tanks 
is not in question, the recent leakage and evaluation of tank A Y-102 suggests in some cases the 
constrnction was not wholly consistent with good practice and therefore may be a greater 
concern than corrosion, as long as the tank chemistry meets stated requirements . The corrosion 
assessment can only provide assurance that if the tanks meet design requirements, then corrosion 
is not a concern for wastes within operating limits. 

Method of Assessment 
The 2006 DST AR reports that only pitting, particularly at the LAI, and concentration cell 
conosion, such as under deposits, were likely to be of concern. Uniform conosion and SCC are 
not deemed as significant. This is based on a review by an independent expert panel 
(PNNL-1 3 5 71). 

A review of earlier conosion work (PNL-5488) provides concunence, in general, with Edgemon 
and Anantatmula. Because waste that meets the DST System standards (OSD-T-151-00007) 
results in uniform conosion at or below the design limit of 1 mil/yr and will not affect SCC of 
either stressed or unstressed steel or pitting, none · of these conosion mechanisms are of concern. 
Only if the waste composition departs from the stated limits is there a potential problem. 

Even if the primary tank chemistry is out of specification, the tank is expected to be immune 
from SCC because of its heat treatment after constrnction. The out-of-specification 
compositions are likely to occur at the LAI or at occluded sites. The LAI affects are likely due to 
hydroxide neutralization by carbon dioxide and possibly due to dilution by condensate from 
above or by introduction of inappropriate solutions. Occluded sites result from the bulk 
solutions being shielded from the metal by deposits ( e.g., from the waste, from blow-sand during 
construction) or by other materials ( e.g. , mill scale flakes). 

A review of the cunent status of UT measurements is available in comprehensive report 
RPP-RPT-58301. An excellent compendium of the methodology and analysis of the erosion and 
conosion in the tank fa1m WTS is also available (RPP-RPT-52791, Tank Farm Waste Transfer 
System Fitness-for-Service Erosion and Corrosion Basis). 

11.1 SUMMARY OF 2006 DST AR COMMENTS WITH 2016 COMMENTS 

• The following summarizes general conclusions drawn in the 2006 DST AR Volume 3 
corrosion report along with 2016 comments: 
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• 2006 DSTAR: Waste and the acceptance criteria for adding waste in the DSTs and the 
ancillary equipment are compatible with the materials of construction of the DSTs and 
ancillary equipment. 

o 2016 DSTAR Assessment: This conclusion remains correct. 

• 2006 DST AR: Stress relief of the primary tank has helped to guard against localized 
corrosion mechanisms. 

o 2016 DST AR Assessment: This remains true for SCC. Stress relief does not 
affect other localized corrosion mechanisms. 

• 2006 DSTAR: Operation of the DSTs and their ancillary equipment has generally been 
within their design limits. Enhanced corrosion has not been observed for the few cases 
where waste outside the approved criteria was stored or handled. 

o 2016 DSTAR Assessment: Bulk solutions are acceptable. For example, even 
tankAN-107 that was out of specification for years (2006 DSTAR Volume 7) 
shows little corrosion. The LAI has the greatest potential for high corrosion 
tendencies but, in fact, has seen little effect based on UT evaluations. 

• 2006 DST AR: Material selection, corrosion, and imposed stress allowances of the 
original design were appropriate. 

o 2016 DST AR Assessment: A c01Tect statement. 

• 2006 DST AR: Nothing was identified during the preparation of this repoti indicating 
that the DST design lifetimes should not be attained, and with continuation of current 
practices, even be exceeded. 

o 2016 DST AR Assessment: The ' failure ' of tank A Y -102 notwithstanding. The 
conclusion is reasonably correct, with the caveat that unknown construction 
defects can still be a concern. 

11.2 REVIEW OF THE EXTENT OF CONDITION 

After the appearance of leakage and designation of tank A Y -102 as not fit for use, a review of 
the construction data for the remaining tanks was performed with the data consolidated into EOC 
reports for each tank farm. This review is discussed in the following sections in the order of 
construction of the six tank farms: AY, AZ, SY, AW, AN, and AP. Mention is made of the heat 
treatment time and temperature, exposure time and conditions of the hydrotest, the examination 
of the tank for leaks, as well as some comments on the degree of weld failure repair. None of 
these points appear to be of significant concern to corrosion inasmuch as reviews at the time of 
construction accepted all the tanks as fit for use. The EOC reports also note primary tank 
bulging but as the bulging occurred pre-stress relief, it does not impact the corrosion aspects of 
the tanks. 

AY Tank Farm: RPP-RPT-54817 
"In tank A Y-102, over two days of heating were required to remove the water from the 
refractory and increase the tank bottom to a temperature over 210 °F, with escaping steam 
evidenced for an extended pe1iod. An additional two days of heating in tank A Y-102 was 
required to approach temperatures required for stress relieving. Excessive rainwater in the 
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refractory was attributed to long delay in the stress-relieving process and the resulting badly 
damaged refractory seen in both AY tanks" (RPP-RPT-54819). Further, during the process it 
was held at 600 °F for 2 hours to ' cure ' the refractory before moving up to 1000 °P. The 
AY Tank Farm was stress relieved for 3 hours (tank AY-102) or 4 hours (tank AY-101) at 
1000 °P, not the originally specified 1100 °F ±50° for 1 hour. ASME BPVC (2013) says 
1000 °P is acceptable for preventing SCC. Based on industrial experience, that conclusion was 
probably made on the basis of caustic SCC with no consideration of the behavior of nitrate 
affected SCC. However, because the post-weld heat treatment is designed to be a stress relief 
process, any time/temperature process that does this is acceptable. Because of the extended 
heating pe1iod and the large amounts of water in the refractory, an unknown amount of corrosion 
may have occurred on the exterior of the bottom of the primary tank. 

It was also noted (RPP-RPT-54817, pg. 5-9) that chlorofluorocarbons might have been present in 
the styrene foam used to preserve voids observed after the heat treatment process. Thus, 
co1rnsion due to decomposition products, produced at the tank operating temperatures and 
radiation levels, may have occurred. Estimating the extent of corrosion is not feasible because 
the presence of the alkaline refractory that may have affected the behavior of the halides. 

Tank A Y-101 had about a 10% weld rejection rate compared to nearly 34% for tank A Y-102. It 
was noted specifically that the weld quality was superior in tank A Y-101 . 

In the construction of the tank A Y -101 secondary tank bottom, warpage up to 3 in. was 
observed. An engineering evaluation stated that the reduction of the refractory thickness from 
the expected 8 in. to 5 in. in the warped area was acceptable. After completion of the refractory 
installation, it was observed the minimum measured thickness was 7 in. and the average was 
9 in. and was acceptable. 

The difficulties observed in tank A Y -102 construction potentially left its bottom in a 
mechanically weakened condition. The improved welding observed in tank A Y-101 is expected 
to have left the bottom in better condition. Nevertheless, because the tanks are stated to have 
been properly stress relieved, no effect on corrosion behavior is anticipated as long as the waste 
meets approved limits. 

AZ Tank Farm: RPP-RPT-54818 
According to the report, fewer weld problems occurred than in AY Tank Farm. 

Laminations of less than 1/16 in. were found in the bottom prior to heat treatment and were 
removed by surface grinding. Laminations were also found in the primary wall but the affected 
plates were replaced prior to heat treatment. 

During the hydrotest, leaks occurred above normal waste level. They were repaired without 
further heat treatment. 

The EOC repo11 suggests tanks AZ-101 and AZ-102 should remain on an enhanced visual 
inspection schedule because of laminations in tank AZ-102, a square groove in the knuckle of 
tank AZ-101 , and fires in the AZ-102 primary tank and annulus. OSD-T-151-00007, Rev. 14, 
Table 1.5.2 has been revised to include a larger area of visual inspections on all tanks in response 
to this recommendation in RPP-RPT-54818. 

Tank AZ-101 held hydrotest water for about 5 weeks (see Table 11-1). No comment is made 
about tank AZ-102. 
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Table 11-1: Pitting Characteristics of the Double-Shell Tanks 

Hydrotest Extent of Estimated 
water Condition Hydrotest 

exposure Report pit depth Source 
DST {months) RPP-RPT- (mil)• RPP-RPT-

AY-101 0.3 Note c 
AY-102 0.3 54817 
AZ-101 1.2 54818 C 10 54818 
AZ-102 0.3 Note c 
SY-101 0.7 Note c 
SY-102 0.3 Notec 

SY-103 1.5 Note c 

AW-101 9 55981 
AW- 102 8 55981 
AW-103 7 55981 
AW-104 8 55981 60 55981 
AW-105 6 55981 
AW-106 7 55981 
AN-101 8 55982 
AN-102 7 55982 
AN-1 03 7 55982 
AN-104 JO 55982 
AN-105 6 55982 
AN-106 5 55982 
AN-107 5 55982 30 55982 

AP-101 2d 55983 

AP- 102 2d 55983 

AP-103 2d 55983 
AP-104 2d 55983 
AP-105 2 d 55983 
AP-106 2d 55983 
AP-107 2d 55983 
AP-108 2 d 55983 
Legend: 
• Average pitting rate for the three tanks is about 7 mil/month. 
b Ignoring possible inhibitors, based on the average of? mil/month. 
c Based on data email JR Gunter to JR Divine 1/26/20 15. 

Potential 
Estimated 
Hydrotest 
oit deoth b 

2 
2 
9 
2 
5 
2 

10 

63 
56 
49 
56 
42 
49 
56 
49 
49 
70 
42 
35 
35 

14 

14 

14 
14 
14 
14 
14 
14 

ct Report states "several months" but may be similar to AW and AN Tank Farms. 

UT pit 
depth 
lmin Source 

70 RPP-RPT-58301, Table 4-3 
59 RPP-RPT-58301 , Table 4-3 

no pitting, RPP-RPT-58301 
98 RPP-RPT-58301, Table 4-3 
45 RPP-RPT-58301 , Table 4-3 
41 RPP-RPT-58301 , Table 4-3 

52 
reported as thinning, RPP-
RPT-53884 
no pitting, RPP-RPT-58301 
no pitting, RPP-115 81 
no pitting, RPP-RPT-5830 1 
no pitting, RPP-11582 
no pitting, RPP-RPT-40887 
no Pitting, RPP-RPT-41840 
no oitting, RPP-RPT-58301 
no oitting, RPP-RPT-58301 
no oitting_ RPP-RPT-5 830 1 
no oitting, RPP-RPT-58301 

100 RPP-RPT-58301 , Table 4-3 
no oitting, RPP-RPT-58301 
no pitting, RPP-RPT-58301 

56 
non-reportable, RPP-RPT-
5830 1 

84 
non-reportable, RPP-RPT-
58301 
no pitting, RPP-RPT-58301 

84 RPP-RPT-58301 , Table 4-3 
no pitting, RPP-RPT-58301 
no pitting, RPP-RPT-58301 
no oitting, RPP-RPT-58301 
no oitting, RPP-RPT-58301 

Pits, generally of 7 to 8 mil depth (deepest 10 mil), were found in tank AZ-101 (pg. 5-8). Moore, 
Atlantic Richfield Hanford Company (pg. C-13), says they were not a concern but to add sodium 
hydroxide as an inhibitor when leaving long-term water in tank AZ-102. No mention is made as 
to whether the addition was made. 

No particular concerns are noted for the AZ Tank Farm. As noted later, enhanced inspection 
does not appear to be a necessary requirement. 
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No unusual data are noted in tms rep01t, though steam was observed coming from the refractory 
during heat up. (h is likely steam was generated during the heat treatments of all farms even 
when not observed or reported because the process of curing the refractory consisted of 
dehydration and the water had to exit the edges.) The bottom was held at 600 °F for 2 hours to 
' cure ' the refractory. The actual heat treatment for tank SY-101 was 3 hours at 1000 °F; for tank 
SY -102 was 1 hour at 1100 °F; and for tank SY-103 was 1 hour at 1100 °F. 

The weld rejection rates for the farm were similar to those of tank A Y-102. Weld repair tends to 
cause bulges in the plates. For tanks SY-101 and SY-102, the disto1tions were witmn the 
acceptable tolerances. 

For tank SY-103, the bulges were sufficiently large that strain gauge measurement had to be 
made. The results showed the resulting strains were acceptable. Additionally, the initial 
evaluation of strain gauge data, installed on the primary tank, suggested a bulge in the tank 
bottom was strained beyond yield du1ing the hydrotest. Later analysis showed the original 
analysis had failed to consider temperature, lead length, and capacitance effects and no such 
strain had occurred. 

According to the EOC rep01t, the SY Tank Farm tanks appear to be in significantly better 
condition than tank A Y-102, despite the welds because of m~ch less water being present and 
shorter heating times. Stress analyses showed the bulges were not a threat and all tanks were 
accepted. 

AW Tank Farm: RPP-RPT-55981 
According to the report, the typical weld rejection rate was 20 to 34% and required three to five 
attempts to properly weld the seams (pg. 5-1 ). These rejection rates were similar to those in 
tank AY-102; nevertheless, the overall condition of the AW Tank Farm was considered better 
than tank A Y-102. 

There is no reported hold at 600 °F to cure the refractory though mention is made of a 600 °F 
transition. Steam was observed coming from tanks A W-105 and A W-106 during heat treatment 
(probably occurred on the remaining four tanks even if not observed/reported for the same reason 
as given with SY Tank Farm). Though thermocouples failed, the primary bottoms of 
tanks A W-102 to A W-106 were accepted as to having been properly heat treated (pg. 5-1 5); 
tank A W-101 was held at 1100 °F for 1 hour, while the remaining tanks were held at 1000 °F for 
3 hours. 

Hydrotest water remained in the tanks for 6 to 9 months depending on the tank (see Table 11-1), 
possibly without c,;mosion inhibitors. Residual water in tank AW-104 did show a pH of 9.3 and 
a nitrite content of 1400 ppm so inadequate inhibition may have been present (RPP-RPT-55981). 
In any case, tank AW-104, after about 8 months with about 10% of the tank surface inspected, 
reportedly had a total of 73 pits found, the deepest about 50 mil and rest about 7 to 34 mil; the 
average was about 23 mil - the tank was considered sound. The inspector was 99% certain that 
pits greater than 1/16 in. are f ewer than 0.53 per 50/l This suggests there might be roughly 
130 pits in the tank that deep or deeper. A letter from the tank farm operator (pg. 235-236) 
recommends keeping the tanks dry or, if filled with water, to use ' inhibited water' that had a pH 
of 12 and at least 500 ppm nitrite. There is no indication of what was done post hydrotest. 
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Except for an increased probability of pits produced prior to the addition of waste, the condition 
of the tanks is expected to be similar to the earlier tanks. 

AN Tank Farm: RPP-RPT-55982 
Table 4-4 of the report gives data used to list hydrotest water retention times for the tank farm, 
which are also repeated in Table 11-1 of this report. 

Construction specification B- l 30-C4 allows gouges or deep scratches up to 31 mil deep on the 
inner surface. PNL-5488 suggests sharp edges/scratches are not expected to be a concern with 
the mandated chemistry even without stress relief. 

In tank AN-107, pitting after hydrotesting was 20 to 30 mil deep with ::::1/4 in. diameter (depth 
may have included thickness of mill scale (pg. 5-12). Part of the pitting was due to the 
corrosiveness of the water but it was probably enhanced by the presence of mill scale. After 
inspecting the interior of the tank, Divine, Battelle-N011hwest, recommended removing the mill 
scale but Moore says it was not cost effective but suggested doing so for future tanks (see letter 
pg. C-40 through C-43 of the EOC report) .' 

The condition of the AN Tank Farm is expected to be similar to that of AW Tank Farm. 

AP Tank Farm: RPP-RPT-55983 
Tanks AP-101 to AP-107 were stress-relieved at 1000 °F for 3 hours. However, tank AP-108 
was heat-treated at 950 °F for 5 hours. In addition, tank AP-102 had many failed thermocouples; 
based on the technical evaluation of adjacent temperature readings, the tank was accepted as 
ha".ing been properly stress relieved. According to construction specification B-340-C4, the 
tanks also were to be held at 220 °F for 6 hours. The 600 °F refractory hold used in earlier farms 
is not noted in the Construction Event Table in the EOC report. Construction specification 
B-340-C4 does note a requirement that above 800 °F, temperatures are to be uniform within 
200 °F and that the time to reach 1100 °F not exceed 12 hours. 

Table 6-1 (pg. 6-3) of the EOC report summarizes stress relief of the tanks. Scratches and 
gouges less than 1/32 in. were ground out prior to heat treatment. Deeper ones were filled with 
weld metal. Any existing pits were accepted. 

Because of corrosion in prior tank farms due to hydrotesting, construction specification 
B-340-C4 states all hydrotest water should contain 0.01 M hydroxide and 0.011 M nitrite 
(inhibited water). It is unknown whether this requirement was fulfilled, especially because it 
calls out that tank AP-102 contained 350 ppm sodium carbonate as a corrosion inhibitor. 
Cathodic protection was also an option. The photographs in Figure 11-1 illustrate the use of 
cathodic protection in AP Tank Farm. 

As noted, all of the AP Tank Farm tanks are accepted as being properly heat treated. There is a 
possibility of hydrotest water induced minor pitting because the water may not have been 
inhibited though cathodic protection is expected to minimize pitting. No conditions are 
identified that would exacerbate corrosion during operation. 

1 RPP-RPT-38738, Double-Shell Tank Integrity Inspection Report f or 241-AP Tank Farm, states the mill scale was 
removed during AP Tank Fann construction. It is assumed that the debris was removed from the floor but that is unknown. 
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Figure 11-1: AP Farm Internal Cathodic Protection with Hydrotest Water 

11.3 DOUBLE-SHELL TANK PRIMARY CONTAINMENT 

While periodic visual inspections of the annular regions are still conducted, visual inspections of 
the interiors of the primary tanks were terminated in 2014 based on a technical evaluation 
(WRPS-1302595, Recommended Double-Shell Tank Visual Inspection Changes Resulting from 
Tank 241-AY-l 02 Primary Tank Leak Extent of Condition Evaluation) . Thus, a strong emphasis 
on UT methods has been promoted. There are still uncertainties in the use of UT to measure 
corrosion in part because of changes in methodology and in part due to the process that results in 
significant error, estimated at 15 to 20 mil, that makes detection of corrosion difficult at this 
time. With this magnitude of error, the only rationale for the UT exams more frequent than 
every 15 to 20 years is to determine if an improper, corrosive, chemistry has been present. (By 
design, the tanks can withstand at least 20 mil of corrosion in a 20-year period, which is at the 
limit of detection.) 

11.3.1 Visual Inspections 

Beginning in 2014, in-tank (inside the primary tank) visual inspections were determined to no 
longer be required (RPP-RPT-31599, Double-Shell Tank Integrity Inspection Report for 241-AN 
Tank Fann, Rev. 6). 
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'Nom1al ' visual inspections that examine about 50% of the annulus area on a 5- to 7-year 
interval have been replaced by ' enhanced' inspections that cover over 95% of the annulus area at 
a 3-year interval. 

AYTankFarm 
Tank AY-101 waste was out of specification from 1999 to 2001 when it was corrected 
(RPP-RPT-34311, Rev. 0). In 2005, tankAY-101 was designated a condensate receiver. 
Initially, the condensate had the incorrect pH but this was corrected in 2007. 

In 2014, tank A Y-101 showed no signs of cracking, leaking, or significant pitting in the annular 
area (RPP-RPT-34311, Rev. 2). Stains that had been observed in-tank were confirmed to be not 
due to through wall leaks by tracer gas tests (PNNL-14176). 

Visually, tank A Y-101 has been confirmed as operable. 

Tank A Y-102 was a condensate receiver until 2005 and the waste was out-of-specification from 
1999 until 2001 when it was corrected. The tank was reported to be leaking in 2012 and was 
confirmed to still have indications of a leak in 2014 (RPP-RPT-34311 , Rev. 2). 

AZ Tank Farm 
AZ Tank Farm apparently had, initially, a humid atmosphere. In 2001 tank AZ-101 was reported 
to be foggy inside and no inspection occtmed. In 2007 during a normal inspection, the annulus 
was found to have a rounded pit that was of concern (RPP-RPT-34310, Rev. 0) but it is too 
regular to be a pit and looks more like a spot-weld or other fabrication ai1ifact (see Figure 11-2). 
In the 2013 inspection the spot was noted to 
be unchanged (RPP-RPT-34310, Rev.I) . 

Though some rusting is present, the interiors 
and annuli of tanks AZ-101 and AZ-102 
appear to be in satisfactory condition. 

Enhanced inspections of tanks AZ- IO I and 
AZ-102 annuli were performed in 20 14 
(RPP-RPT-34310, Rev. 1). There was no 
evidence of active water intrusion in primary 
tanks noted. It was noted, on pg. 33 of 
RPP-RPT-34310, Rev. 1, that the visual 
inspections in 2012 of the interior showed the 
tanks in good condition. 

Based on visual observations, the AZ Tank Figure 11-2: Rounded Pit in Tank AZ-101. 
Farm tanks are acceptable though rust is 
present. 

SY Tank Farm 
In the 1992 visual inspection of the annulus (RPP-RPT-3.9149, Double-Shell Tank Integrity 
Inspection Report for 241-SY Tank Farm), there were no apparent changes from the time of 
construction. The interior of the primary tank was not inspected. 
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During the second inspection of the annulus in 2003 there were no significant changes, though in 
tank SY-103 some slight conosion was noted; that was not observed to have changed in 2009. 
The 2003 inspection of the interiors showed nothing adverse, though tank SY-103 did show 
evidence of some slight pitting at the LAI; that too showed no change in 2009. 

Interestingly, on pg. A20 of RPP-RPT-39149, tank SY-101 is reported to have a pit in the 
annulus area with no other obvious conosion nearby suggesting that some pits originated before 
or during construction, Figure 11-3. 

Overall, nothing of significance appears to have occurred by 2009. 

SY-101-013 
4/29/2003 

Exlmo, of primary tank, Bottom Knuckle. along Riser 43. 

DVDIDII 1011 7 
kfcrmce lDII SY-101-031 for the 2008 ~lion. 
lndic.ations of potential light pining located on the primo,y bottom knuckle. 
This region should be mooito,ed to lnlCk the appunnce of additiooal 
coaosioo. 

Figure 11-3: Pits in Tank SY-103 

AW Tank Farm 
Through 2009, nothing of significance was noted in either the annuli or in-tank of any of the six 
tanks (RPP-RPT-42147, Rev. 0). Generally, only light rusting was noted. In 2001/2002 'deep' 
pits were noted in tank AW- 103 that were later determined to be artifacts of the lighting. 

Only an enhanced inspection of tank AW-105 annulus was made in 2013/2014 
(RPP-RPT-42147, Rev. 2). No other tanks were inspected. Nothing of significance was noted. 
There was no evidence of active water intrusion or primary tank leakage. Findings were similar 
in late 2014 and early 2015 for tanks AW-101 , AW-102, and AW-104 (RPP-RPT-42147, 
Rev. 3). 

AN Tank Farm 
By 2009, there was nothing significant noted in the annulus (RPP-RPT-31599, Rev. 3). 

In 2014 RPP-RPT-39149 enhanced inspections of only tanks AN-102 and AN-107 annuli were 
performed (RPP-RPT-31599, Rev. 6) . In these inspections no evidence of active water intrusion 
or primary tank leaks were noted. It was noted that couplant water from the UT inspections 
leaves watermarks. 

AP Tank Farm 
In 2012, there were no noted changes in the primary tank or the secondary liner regions for the 
eight tanks (RPP-RPT-38738). There were no significant changes since construction and the 
conclusion drawn was that there were no significant anomalies that affect operation. The report 
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provides a summary of the interior inspection of the eight tanks performed in 2002 but overall, 
the only thing noted was light corrosion and light pitting of portions of the domes with the most 
obvious corrosion along the weld seams either of the dome plates or the dome/knuckle weld. 

11.3.2 Ultrasonic Testing Inspections 

A complete list of tanks inspected using UT is in Table 1 of RPP-RPT-58301. The report also 
contains comprehensive summaries of all UT inspections. 

As noted in Table 11 -2, the reporting criteria for UT inspections were set at 50% of the 
Brookhaven National Laboratory ci"iteria: 

• Wall thinning > 10% of nominal wall thickness 
• Pit depth > 25% of nominal wall thickness 
• Linear indication > 6 in. long and 0.1 in. deep. 

Table 11-2: Ultrasonic Testing Evaluation Guidelines and 
Reportable Values 

Parameter 
BNL-52527 Double-Shell Tank Integrity 

Evaluation Levels Program Reportable Value 

Thinning 20 % plate thickness 10 % plate thickness 

Pitting 50 % plate thickness 25 % plate thickness 

Cracking > 12-inch, 20% plate thickness All detectable linear indications 
<12-inch, 50% plate thickness > 6-inches and I 0% plate thickness 

Reference: RPP-RPT-39 149. 

In order to be approved as UT operators for this work, the following accuracy is required by 
operators: 

• Wall thinning: ±0.020 in. 
• Pits, depth: ±0.050 in. 
• Linear, depth: ±0.1 in. 
• Location, reportable indications: ±1.0 in. 

Nominally, all UT measurements provide results to the nearest 1 mil (0.001 in.). Demonstration 
tests on test plates were able to obtain a repeatability of measurements to ±5 mil (PNNL-19010). 
However, in demonstration tests on clean unused steel plate, the reproducibility was about 12 mil 
due to the irreproducibility of location, operator, software, and equipment error 
(RPP-RPT-57127). A review of 13 DSTs that were examined twice suggests the error can be 
reduced to about 6 mil for average thicknesses while the minima have an error of 8 mil 
(RPP-RPT-46309; PNNL-19242). Nevertheless a review of a recent UT summary document 
(RPP-RPT-58301) suggests an error of 10 to 15 mil is not unreasonable in part because of the 
use of different risers can lead to an error of 10 to 12 mil (with a compromise/consensus value of 
10 mil) (PNNL-15182; even so the variability between plates outweighs that of the risers 
[RPP-RPT-46309; PNNL-19242]). 
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As seen from the various UT reports (RPP-RPT-58301), thicknesses in the 2006 to 2013 period 
can be significantly different than in the pre-2006 data . . 
Interpreting the data in PNNL-15415 suggests that lacking original thicknesses it cannot (yet) be 
detennined whether the ' losses' are due to corrosion or to the lack of baseline conditions. 
Estimates of the maximum loss for the whole tank, based on Weibull Extreme Value theory have 
to be discounted at this time because of the need for more and better data and the lack of baseline 
data. 

Further, tank/couplant temperature difference data are critical; if the couplant is too cool, 
thickness is underestimated (PNNL-19010, pg. iv); if the couplant temperature is less than the 
calibration block (test surface), the wall thickness can be underestimated by as much as 35 mil 
(PNNL-10910). Even if the tank/couplant temperature changes are within the specified 25 °F, 
the under/over estimation of wall thickness can be as great as ±14 mil (PNNL-19010). 

Conclusions on corrosion rate are risky due to current methods of analysis - new methods under 
study may eliminate enors (PNNL-19010, pg. iii) . Indeed, without baseline data, that is data on 
the thicknesses at the time of installation, a single thickness measurement, UT or otherwise, 
cannot define a c01rnsion rate. In theory, if the plates or pipes were originally of uniform 
thickness a maximum thickness could be estimated statistically. This not being the case, no 
reliable conosion rate can be developed from a single set of data. Using statistically repeatable 
measurements, a minimum of two cycles of testing should be satisfactory. Hence, at this time, 
estimating corrosion rates from the paucity of consistent measurable UT data is not practicable 
despite the fact that in 2005 corrosion was "the actua l feature of interest" (PNNL-15415, pg. iii). 
The change in emphasis is implied in the DST UT Summary (RPP-RPT-58301) which notes that 
UT is for the volumetric inspection of the tank wall though thinning, pitting, and cracking are 
still listed as to be monitored which implies corrosion remains of interest. It is expected that the 
third cycle of UT measurements will provide sufficient data that the lack of a baseline becomes 
moot. 

Specific results for various tanks and tank farms are provided in the following paragraphs. 

AY Tank Farm 
Data for tank AY-101 (RPP-RPT-47563, Ultrasonic Inspection Results for Double-Shell Tank 
241-AY-J0J - FY 2010) note that there were 14 areas of reportable thinning all less than 1 in2 

and no reportable pits. The interpretation by the 2016 DST AR IQRPE is that there was minimal 
thinning with most of the ' thin ' spots appearing to be non-reportable pitting because of the small 
sizes of the thin spots. 

AZ Tank Farm 

Tank AZ-101 had about 4 in2 of thinning reported in 2001 but it was attributed to a construction 
defect (RPP-RPT-34310, Rev. 0). 

PNNL-15415 provides the 2005 wall thickness loss for tank AZ-102. According to the report, 
tank AZ-102 had a loss (maximum) of 12 mil. Most of the loss was in plate 1 and may have 
been due to thin plate. In 2011, three small areas of thinning were reported with areas of 1.8 in2 

to 5.1 in2 and depths of 73 to 86 mil; there was no reportable pitting or cracks. On the other 
hand, this ' thinning' having occurred in such small areas is more likely to be non-reportable 
pitting. 
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Despite the EOC report recommendation for enhanced inspection for the tank fa1m, no reason for 
such action is apparent. 

SY Tank Farm 
PNNL-15415 provides the 2005 wall thickness loss for tank SY -101. According to the report, 
tank SY-101 had a loss (maximum) of 15 mil. Most of the loss was in plate I and may have 
been due to thin plate. Thinning of 40 to 68 mil (11 to 18% of nominal) was observed in plate 1 
at the LAI (the LAI was about constant for 1981-1996) (RPP- I 8444, Ultrasonic Inspection 
Results for Double-Shell Tank 241-SY-101, FY 2004 and FY 2006). In addition, there were 
24.8 in2 that were 39 to 69 mil less than nominal. The greatest average minimum was, again, in 
plate I and was 56 mil; a total of 6.85 in2 thinned to 53 to 65 mil; this is probably non-reportable 
pitting. 

Plate 2 near the weld had a few spots of reportable thinning, :S0.053 in2 
( or ~0.25 in. diameter) 

with a depth of ::::50 to 60 mil, which is clearly non-reportable pitting. There was no reportable 
thinning in other plates or in lower knuckle and no pitting/cracking in any plate. 

In the 2012 evaluation for tank SY-101 (RPP-RPT-52572, Ultrasonic Inspection Results for 
Double-Shell Tank 241-SY-101 - FY 2012), the ve11ical scan had no reportable thinning, two 
non-reportable pits, and no linear indications. The lower knuckle had no reportable sightings, as 
was the case in the HAZ. The LAI had 12 areas of reportable thinning, four non-reportable pits, 
and no linear indications. Based on the areas of the thin spots, the thinning, again, likely to be 
non-reportable pitting in carbon steel. 

In tank SY-102, six small areas of repo11able thinning, no reportable pitting, and no linear 
indications were noted. The 2013 rep011 yielded no reportable thinning, pitting, or linear 
indications (RPP-RPT-54594, Ultrasonic Inspection Results for Double-Shell Tank 241-SY-102 -
FY 2013). 

The initial examination of tank SY -103 in FY 2004 reported six areas of reportable thinning, no 
reportable pitting, or linear indications. The vertical examination in 2013 (RPP-RPT-53884, 
Ultrasonic Inspection Results for Double-Shell Tank 241-SY-103 - FY 2013) showed one area of 
thinning, no pitting, and no linear indications. Because the thinning was about 0.25 in. x 0.30 in. 
x 52 mil, it is more properly described as non-reportable pitting. The HAZ had no reportable 
conditions. 

The tanks remain in acceptable condition. 

AW Tank Farm 
PNNL-15415, Estimation of Maximum Wall Thickness Loss of Five DSTs (AN-107, AP-102, AW-
101, AZ-102, and SY-101), provides the 2005 wall thickness loss for tank AW-101. According 
to the report, tank A W-101 had a loss (maximum) of 10 mil. Most of the loss was in plate 1 and 
is thought to have been due to a thin plate. 

RPP-RPT-11581 , Ultrasonic Inspection Results for Double-Shell Tank 241-AW-102, notes that 
for tank A W-102 in FY 2002 there was no reportable thinning, pitting, or crack-like indications. 
Similarly, in 2010 there were no reportable results for the primary wall, the HAZ, or the bottom 
knuckle (RPP-RPT-43609, Ultrasonic Inspection Results for Double-Shell Tank 241-AW-102 -
FY 2010). 

In 2006, tank A W-103 had no reportable thinning, pitting, or crack indications (PNNL-19242). 
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The inspection of tank A W-104 (RPP-11582, Ultrasonic Inspection Results for Double-Shell 
Tank 2 41-A W-104) noted that in both 2002 and 2010 there was no reportable thinning, pits, or 
cracks; there was no indication of an LAI effect. The minimum measured thicknesses of the 
plates were thicker than nominal though the 2010 results were thinner than those of 2002 
(RPP-RPT-45110, Ultrasonic Insp ection Results for Double-Shell Tank 241-AW-104 - FY 2010). 

Based on the initial examination (2001) of tank AW-105, it showed no reportable thinning, 
pitting, or crack-like indications (RPP-RPT-40887, Ultrasonic Inspection Results for Double­
Shell Tank 241-A W-105 - FY 2009). Similarly, in 2009 there was no reportable thinning, no 
non-reportable pitting indications and, no crack-like indications. The greatest, non-reportable 
thinning was in plate 3 and only amounted to 9.2%. 

In tank AW-106, RPP-RPT-41840, Ultrasonic Insp ection Results for Double-Shell Tank 241-
AW-106 - FY 2009, notes no reportable results. Indeed the measured wall thicknesses were 
greater in 2009 than in 2002. 

Overall the tank farm is in acceptable condition. 

AN Tank Farm 
The data taken in 2002 show three small areas of thinning, no pitting or crack indications. 
Additional work in 2006 showed no thinning or pitting. The examination of 2011 reported one 
area, less than about 2 in. x 2 in. x 63 mil, of rep011ed thinning with no pitting or crack 
indications. It is likely the reported thinning was actually non-reportable pitting 
(RPP-RPT-49494, Ultrasonic Inspection Results for Double-Shell Tank 241-AN-101 - FY 2011). 

Tank AN-105 data taken in FY 1999 and re-evaluated in FY 2002 were found to be in error 
(RPP-RPT-27467, Supplemental Ultrasonic Inspection Results for Double-Shell Tank 241 -AN-
105 - FY 2005). Data taken in FY 2005 showed no reportable thinning, pitting, or crack-like 
indications. 

PNNL-15415 provides the 2005 wall thickness loss for tank AN-107. According to the report, 
no metal loss occurred. 

AP Tank Farm 
The examination of tank AP-101 reported no thinning, pitting, or linear indications in 2003. 
Further, in 2013 there was no thinning observed, plate 1 had one non-reportable pit, and no linear 
indications. There were no reportable data in the HAZ or the knuckle (RPP-RPT-55259, 
Ultrasonic Insp ection Results for Double-Shell Tank 241-AP-101 -FY 2013). 

Based on the 2003 report (RPP-RPT-11581), tank AP-102 had a loss (maximum) of 40 mil. 
Most of the loss was in plate 1 and may have been due to thin plate. The 2015 inspection 
revealed no areas of reportable wall thinning, 11 non-reportable pits, no reportable indications of 
pitting, and no reportable linear indications (RPP-RPT-58301). 

Tank AP-103 (RPP-13802, Ultrasonic Inspection Results for Double-Shell Tank 241-AP-103 -
FY 2003) had no reportable indications. There was one small gouge (1.42 in. long in plate 4 near 
plate 5) that was deemed of no concern. 

During the 2004 and 2005 inspections of tank AP-104, nothing reportable was noted on the walls 
or upper and lower knuckles. The 2014 examination (RPP-RPT-56230, Ultrasonic Inspection 
Results for Double-Shell Tank 241-AP-104 - FY 2014) revealed no thinning or linear indications 
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but two non-reportable pits. Nothing reportable was noted in the HAZ (including vertical welds 
and the knuckle weld). 

Tank AP-105 had no rep011able thinning, pitting, or linear indications in 2003. In the 2012 
examination (RPP-RPT-51735, Ultrasonic Insp ection Results for Double-Shell Tank 241-AP-105 
- FY 2012), no thinning or linear indications were noted in the vertical scan. One non-reportable 
pit indication was seen. Nothing reportable was observed in along the HAZ and the LAI showed 
nothing reportable. 

Tank AP-106 was first examined in 2005 . This documents the second inspection 
(RPP-RPT-57127). No reportable wall thinning, no reportable pitting, and no reportable linear 
indications are present. No other defects or anomalies were found that indicated additional areas 
of concern for the integrity of the tank. 

The summary of the enor of the results showed the following: 

• Wall thinning: 0.012 in. rms 
• Pit: 0.014 in. rms 
• Crack depth, primary wall: 0.058 in. rms 
• Crack depth, HAZ: 0.051 in. rms. 

In the 2014 inspection of tank AP-106, there was nothing reportable on the primary wall, the 
HAZ (including the vertical weld and horizontal knuckle/plate 5 weld). No thinning, pitting, or 
linear indications were noted for the secondary floor (RPP-RPT-57127). On pg. 8-5 it is stated 
that he respective wall thicknesses for plate 1, as measured in 2005 and 2014, are 104.6 and 
105.0% of nominal. Quote from pg. 64: "The greatest estimated Weibul extreme value, non-pit, 
metal loss for the entire tank was 0.070" based on the estimated nominal thickness (based on UT 
measurements), not the nominal wall thickness ." As noted earlier, Weibul estimates are not 
reliable at this time because of the lack of a baseline and/or reliable comparisons of data between 
UT cycles. 

Tank AP-107 inspections revealed no reportable conditions (RPP-RPT-35741 , Ultrasonic 
Inspection Results for Double-Shell Tank 241-AP-l 07 - FY 2008). 

The report of FY 2008 (RPP-RPT-36722, Ultrasonic Insp ection Results for Double-Shell Tank 
241-AP-108 - FY 2008) for tank AP-108 notes that a linear indication (crack-like indication) had 
not grown in the FY 2008 inspection and is therefore not likely a crack. No conosion or pitting 
was noted in 2008 that requires new operational limits. 

As with other tank fanns, no significant concerns are present in AP Tank Fann relating to the 
primary tank. Extrapolating and analysis of data remains difficult due to the lack of baseline 
information and measurement enor. 

11.3.3 Dome and Vapor Phase Considerations 

There are three components to the examination of corrosion of the dome interiors: visual 
inspections, corrosion probes located in the vapor phase, and laboratory tests. No work has been 
done nor needs to be considered for the exterior surface overlain by concrete. Corrosion 
examinations of the exterior dome surface in the annular space have been limited to visual 
examinations. 
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Work at Savannah River National Laboratory (SRNL-STI-2013-00739) has shown that if the 
waste contains 550 ppm ammonia there will be a sufficient amount in the vapor to inhibit vapor 
phase corrosion. Pitting will be inhibited if the molar nitrite to nitrate ratio (R) is >0.15 while an 
R-value of 0.6 to 0.8 will significantly reduce the degree of pitting (SRNL-STI-2013-00743). At 
least in the laboratory, pitting did not progress past about 4 months. Table 9-1 shows the 
nitrite/nitrate ratios for the various tanks, and no ratio is <0.15. 

11.3.4 Results of Corrosion Testing Program 

As noted in the 2006 DST AR, a major test program was performed by Battelle in 1980-1984 to 
examine corrosion of ASTM A516 and A537 carbon steels in a wide range of simulated waste 
compositions (PNL-5488) at temperatures ranging from ambient, about 25 °C to the DST design 
temperature of 180 °C. Over 3,000 pre-oxidized weight loss coupons and more than 1,000 
U-bend specimens in 154 different simulant compositions were used. Uniform corrosion rates 
were less than 1.0 mil/yr and frequently much less. Cracking only occurred on the stressed 
coupons at high temperature and hydroxide concentration or at conditions more dilute than the 
lower limit specified by (OSD-T-151-00007) which is based on those tests as well as numerous 
results from Savannah River National Laboratory. 

Typical procedures for laboratory testing using DST waste samples are desc1ibed in 
RPP-PLAN-36109; this plan is specific for tanks AW-103 and AW-105 but is valid in general. 

The following sections summarize laboratory and probe data. Both the laboratory tests and the 
probes dealt with actual tank waste. More critical is the observation that the laboratory data and 
the in-tank probes show corrosion rates are much less than 1 mil/yr, frequently near O mil/yr. 

11.3.4.1 Electrochemical Laboratory Tests of DST Waste 

Laboratory tests on supemate from tanks AN-102, AP-107, and AP-108 yielded corrosion rates 
of <0.09 mil/yr (RPP-RPT-39224). Additional testing in the supemate of tanks AW-103 , 
AZ-102, AN-106, AN-107, AY-101 , and AY-102 all measured <0.14 mil/yr. In the settled 
solids of tanks AW-103, AZ-102, AN-107, AY-101, and AY-102, the corrosion rates were all 
<0.09 mil/yr. In other tests on tank AP-108 core samples (RPP-RPT-39396), corrosion rates of 
less than about 0.09 mil/yr were observed. It was noted the tank had averaged about 24 °Cover a 
4-year period. In this test, no tendency towards pitting was noted. 

Additional tests (RPP-RPT-41335) on core samples from tanks AW-103 and AW-105 that 
contained high fluoride (up to 0.18 M) and chloride (up to 0.13 M) contents were conducted at 
about 27 °C; the tanks operated at 16 to 18 °C. The maximum corrosion rates were 0.03 mil/yr. 
Based on the potentials, no pitting is expected; the fluoride does not contribute to pitting. 

Core samples from tank AN-107 were examined (RPP-RPT-30824, Electrochemical Corrosion 
Studies for Tank 241-AN-107, Core 309 Segments 21Rl, 21R2). Maximum corrosion rates of 
0.004 mil/yr were reported in the interstitial fluid; there was no indication of a tendency to pit. 

An evaluation of core samples from tank AY-101 (RPP-RPT-35554) showed no propensity for 
pitting. A maximum corrosion rate of 0.03 mil/yr was measured. 

In summary, all laboratory tests with waste samples have resulted in corrosion rates <0.15 mil/yr 
and generally much less than 0.1 mil/yr. These observations suggest that corrosion is not a 
concern with proper operation. 
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11.3.4.2 In-Tank Corrosion Probes and Coupons 

Based on recommendations of the Expe11 Panel Oversight Committee (Terry 2006, "Expert 
Panel Oversight Committee Assessment of the 241-AN- l 07 and 241-AN- l 02 Waste Chemistry 
Co1rnsion Testing for Double-Shell Tank Waste Chemistry Optimization"), electrochemical 
noise probes were phased out in 2007; too little information that was of use was obtained. 
Probes containing ER sensors plus racks of coupons were installed in six tanks beginning in 
2008 (RPP-RPT-51766, Rev. 9): 

• AN-102 05/01/2008 
• A Y-102 03/26/2009 
• AY-101 04/30/2009 
• AN-107 06/18/2010 
• AW-104 07/21 /2010 
• AW-105 
• SY-101 

08/28/2013 
05/1 5/2014 

ER sensors, coupons, and reference electrodes 
ER sensors, coupons, and reference electrodes 
ER sensors, coupons, and reference electrodes 
ER sensors, coupons, and reference electrodes 
ER sensors, coupons, and reference electrodes 
Reference electrodes only, no sensors 
Reference electrodes only, no sensors. 

Factors to keep in mind about c01rnsion rates: 

• The values are averages over the exposure time period for coupons and, to a lesser extent, 
ER probes 

• The 1 mil/yr design value is only for uniform corrosion because it affects structural 
integrity 

• Though pits may affect containment, they do not significantly affect the structural 
strength 

• Pitting generally slows with time 

• An average pitting rate of 5 mil/yr would take 100 years to penetrate a 0.500 in. thick 
plate. 

AYTankFarm 
A coupon assembly in tank A Y-101 was removed in 2012 after about 3 .1 years 
(RPP-RPT-53488) . Vapor phase corrosion rates were less than about 0.2 mil/yr with pits up to 
roughly 8 mil (=:::2.5 mil/yr) , suggesting a humid environment. The uniform rate in the waste was 
~o.004 mil/yr with pits 5 to 7 mil deep (~ l.6-2.3 mil/yr) . There was no obvious LAI effect 
though approximately 8 mil pits were present in that region. There was no suggestion of SCC. 

In the 2014 review of the tank AY-101 probes (RPP-RPT-53427), it was noted that the 
electrochemical potentials were closer to -100 mV (saturated calomel electrode [SCE]), more 
positive than noted elsewhere. Further, it was stated that SCC was unlikely at potentials more 
negative than O m V (SCE) which is slightly more positive than the usually reported -100 m V. 
The vapor phase uniform corrosion rate was given as 0.3 mil/yr, slightly higher than the 2012 
value of 0.2 mil/yr. In the supernate it was measured at ~o mil/yr while the sludge value was 
0.01 mil/yr- nominally higher than in 2012 but all within the normal measurement error. 

The first quarterly report of 2014 (RPP-RPT-51766, Rev. 8) notes the potentials in tank AY-101 
waste were all satisfactorily negative and the corrosion rate was much less than 1 mil/yr. The 
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second quarterly report of 2014 (RPP-RPT-51766, Rev. 9), notes the potential it). the sludge is 
now in the region of possible SCC though the stress relieved metal should be immune. 

Corrosion probes note no SCC in tanks A Y-101 or in A Y-102 in the third quarterly report of 
2013 (RPP-RPT-51766, Rev. 6). Corrosion rates were much less than 1 mil/yr. 

The first of the tank AY-102 coupon racks removed in 2013 showed no indication of SCC, only 
minor pitting, and no LAI effect (RPP-RPT-56410). After an exposure time of about 4.5 years, 
the maximum corrosion rate in the vapor space was 0.2 mil/yr with pitting of about 2.8 mil 
(:::;0 .6 mil/yr). In the supemate/sludge region, the average corrosion rate was about 0.01 mil/yr 
and the typical pit was about 0.6 mil (:::;0.1 mil/yr) with the deepest about 2 mil (:::;0.5 mil/yr). 
An interesting fact was the presence of silver deposits (similarly found on pipe), blamed on 
deposition at local anodes (which is novel electrochemistry because silver usually deposits at the 
cathode). 

The first quarterly report of 2014 (RPP-RPT-51766, Rev. 8) notes the potentials in tank AY-102 
were all satisfactorily negative and the corrosion rate was much less than I mil/yr. 

AZ Tank Farm 
There are no probes and no coupons. 

SY Tank Farm 
The probe installation planned for 2011 (RPP-7574) for tank SY-102 does not appear to have 
occurred to this time; however, a retractable probe with reference electrodes was installed in tank 
SY-101. 

AW Tank Farm 
Corrosion probes suffered no SCC in tank A W-104 or in tank A W-105 in the third quarter report 
of 2013 (RPP-RPT-51766, Rev. 6). Corrosion rates were much less than 1 mil/yr. 

The first quarterly report of 2014 (RPP-RPT-51766, Rev. 8) notes the potentials in 
tanks A W-104 and A W-105 were all satisfactorily negative. The corrosion rate of tank A W-104 
was much less than 1 mil/yr; the tank A W-105 probe was too new and corrosion rates were not 
available. 

AN Tank Farm 
A 2008 report (RPP-RPT-36722) noted that coupons in tank AN-107 showed corrosion rates less 
than 0.01 mil/yr over an 8-year period. 

In the second quarterly report of 2011 (RPP-RPT-46806, Rev. 16), ER probes in tank AN-107 
noted the following corrosion rates: 

• Vapor space: -0.002 mil/yr 
• Supemate: -0.002 mil/yr 
• Solids/saltcake: +0.000 mil/yr. 

The negative rates are considered a fluctuation around 0.000. 

The immersed probes all had potentials more negative than -296 m V · (SCE); laboratory work 
(RPP-RPT-31680, Hanford Tanks 241-AN-107 and 241-AN-102: Effect of Chemistry and Other 
Variables on Corrosion and Stress Corrosion Cracking) suggests SCC is unlikely at potentials 
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more negative than -100 m V (SCE). At potentials more positive than -100 m V, SCC was 
induced and accelerated. 

In 2012, after about 4.2 years, one of the coupon assemblies associated with the corrosion probe 
was removed (RPP-RPT-54241). All coupons were in excellent condition, still polished even in 
the vapor phase. There was no suggestion of SCC and the uniform corrosion rate was estimated 
at less than 0.003 mil/yr. 

The 2014 probe data (RPP-RPT-53428) reported a measured corrosion rate of 0.000 mil/yr. The 
first quarterly report of 2014 (RPP-RPT-51766, Rev. 8) noted the potentials in tank AN-107 
were all satisfactorily negative and the corrosion rate was much less than 1 mil/yr. 

AP Tank Farm 
There are no probes and no coupons. 

For the tanks with coupons and probes, all results, vapor and waste, indicated uniform corrosion 
rates much less than 1 mil/yr; one coupon in the tank A Y-101 vapor space that had a 2- to 
3-mil/yr pitting rate. Hence, the conclusion, based on the various in-tank probes/coupons is that 
corrosion is not a concern in the present environment. 

11.4 TANKS SECONDARY CONTAINMENT 

Very little information was found about tanks secondary contaimnent, but the bottom (in the 
annulus) of tank A Y -102 does show some thinning. As with the primary tank, it is currently not 
known how much thinning actually exists. 

Estimates based on the review of waste chemistry, specifically of tank A Y -102, show that the 
secondary tank is not expected to be affected by the waste. This is true for all tanks in which the 
waste meets specification in OSD-T-151-00007. 

Two areas of thinning were noted in tank AN-103 (RPP-RPT-58776). 

The tank AN-105 inspection showed no reportable thinning or pitting; the equipment was not 
able to look for cracking (RPP-RPT-27467) though none is anticipated. 

The tank AN-107 secondary tank showed no reportable thinning or pitting; the equipment was 
unable to look for cracks. 

In 2015 the tank AP-102 floor was inspected and several areas of thinning were noted, the most 
serious being measured as 0.156 in. or about a 70% loss from the nominal 0.500 in. thickness. 
No areas of reportable thinning were discovered above the thinned floor regions on the 
secondary liner sidewall. No through-wall penetration of the secondary liner was discovered. 
Based on a review of construction drawings, these areas of thinning are noted to be located 
approximately above the concrete foundation drain slot locations. Continued visual examination 
is planned with a UT rescan in 5 years. 

Little corrosion of the secondary shell is expected but as noted for tank AP-102, special 
circumstances can arise. Evaluation of the secondary bottom is clearly one situation where UT 
can be valuable. 

The 2014 examination of tank AP-104 (RPP-RPT-56230) indicated no reportable data for the 
secondary knuckle. 
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Though some thinning was noted in the secondary shell of tank AN-103 , the most significant 
annulus side con-osion, to the extent examined was observed in tank AP-102. 

11.5 RESULTS OF PIPELINE CORROSION EXAMINATIONS AND TESTS 

The development of a con-osion/erosion analysis methodology led to four principles. In 
summary, these utilize UT methods and, potentially, forensic analyses in the laboratory. 
Essentially, if UT said there was wear and the laboratory agreed, a con-osion rate was calculated. 
If the laboratory found no evidence of wear, the conclusion was that no wear occmTed. On the 
other hand, if UT detected wear and no laboratory analysis was done, the default position was 
that wear occtmed and a rate was calculated based on UT alone. 

Co1rnsion evaluations of the interior of the primary pipe (in contact with waste) and the annular 
space between the exterior of the primary pipe and the interior of the encasement pipe are 
discussed in the following sections. Discussions of the exterior of the primary pipe, in the 
absence of and encasement or the exterior of the encasement pipe are discussed in Section 6.5 on 
cathodic protection. 

11.5.1 Transfer Line, Primary Pipe Interior 

Lines SN-285, SN-286, and SN-278 
These lines are located in the SY Tank Farm. Lines SN-285 and SN-286 were estimated to have 
transferred 15.5 and 28 Mgal respectively. Though no specific records were found, line SN-278 
was estimated to have transfened 0.2 Mgal (RPP-RPT-50397) based on tank SY-101 fill records. 

Inspection of carbon steel piping is probably indicative of waste effects and suggests very low 
corrosion rates. For example, specific examinations performed in the laboratory include sections 
of the 3 in. carbon steel from lines SN-285, SN-286, and SN-278 that were removed and 
examined in the laboratory (LAB-RPT-12-00007). UT observed no noticeable thinning on any 
of the pipes. Small, 2 mil deep, pits were noted in lines SN-285 and SN-286 while SN-278 had 
an 8 mil deep pit - if the lines were in use for about 35 years, the pit depths are insignificant. An 
indication of the uncertainty involved is that UT measured the wall thickness of the line SN-285 
coupon at about 213 to 232 mil while the nominal was 216 mil. As noted in one of the jumpers 
from AW Tank Farm discussed below, a silver deposit was noted on the interior surface of one 
of the lines and was attributed to the cathodic protection on the exterior of the encasement line 
which is clearly not a practicable electrochemical process; the metals were probably deposited on 
a cleaned patch of steel by an exchange reaction. Interestingly, one patch of oxide was observed 
on the line SN-285 coupon that was about 88.6 µm thick. This is equivalent to about 58 µm 
(~2 mil) of iron. If the line was in use for about 35 years, this yields a corrosion rate ofless than 
or about 0.07 mil/yr, consistent with laboratory tests. 

242-A Jumpers 
The 242-A Evaporator feeds several tank farms. RPP-PLAN-55015, 242-A Evaporator Jumper 
Ultrasonic Test Plan , was prepared to evaluate corrosion/erosion in five jumpers using UT 
methods. In one jumper, jumper 18-4, a 2 in. stainless steel line had not been used and was 
defined as a baseline. Another 2 in. stainless steel jumper, jumper 19-5, the oldest jumper in 
service and destined for reuse, had processed 42 Mgal of slurry. In addition to the two jumpers 
listed, the other stainless steel jumpers C-4&5 (2 in.) (11 Mgal slurry), 13-K (3 in.) (86 Mgal 
supemate), and J-13A (3 in.) (29 Mgal supemate) were examined. In no case was there a 
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suggestion of significant erosion or conosion (RPP-RPT-55941 , 242-A Evaporator Jumper 
Ultrasonic Test Report). 

Jumper B-2 is from the AW-02E feed pump pit (LAB-RPT-14-00005, Final Report for the 
Erosion-Corrosion Analysis of Tank 241-A W-02E Feed Pump Pit Jumpers B-2 and 1-4 Removed 
from Service in 2013): This carbon steel jumper was in operation for over 30 years and had 
approximately 161 Mgal of waste passed through it. UT measurements yielded results of 0.211 
to 0.286 in. (the nominal wall thickness is 0.216 in.). 

Microscopic examination of the interior surface showed no sign of erosion, and the degree of 
conosion was minor. Some pitting was observed with an average pitting rate of 0. I to 
0.2 mil/yr; however, without baseline data it is impossible to determine whether the pits were 
present in the new pipe. 

The stainless steel connector showed no sign of erosion or conosion. 

Jumper 1-4 from the same pit similarly showed little conosion and no indication of erosion. 

After cleaning, deposits of silver, bismuth, and lead were observed. It is unknown whether they 
were present prior to cleaning or deposited on the clean metal surface during the cleaning 
process; the latter is physically more likely. 

Valve Box POR104 
A limited amount of work has been done with the installation of UT sensors on piping in valve 
box PORl 04. The UT sensors were mounted in silicone rubber and clamped to the 2 in. 
Schedule 40 stainless steel pipe in the extrados ( outside of the bend) and at 90° abeam 
(RPP-RPT-49197, Determination of Erosion/Corrosion Sensor Placement Locations for Valve 
Box POR104). The sections were removed from service in 2011 and examined in the laboratory 
in 2014 (RPP-RPT-52791). Baseline data for the pipe (the report says the nominal thickness was 
0.156 in. though ASTM standards list it as 0.154 in.) ranged from 0.126 to 0.234 in. though the 
latter value is suspect (RPP-RPT-51005, Ultrasonic Thickness Testing of PORJ04 Valve Pit 
Piping in C-Farm) . Similar data were obtained for a repeat measurement. After using the valve 
box, little effect of erosion was noted. The estimated metal loss per 1 Mgal of waste 
was -0.53 mil for the slurry and +0.46 mil for the supemate. The worst case estimate was 3 mil , 
but since the standard deviation of the wall thickness measurements was 111.41 mil 
distinguishing 3 mil is difficult. 

The overall conclusion was there was no statistical significant evidence of erosion per 1 Mgal of 
waste; though the results only pertain to C Tank Farm (which contained garnet abrasive) after 
processing 2 Mgal of waste (RPP-RPT-56223, Valve Box PORJ04 Mounted Dry · Array 
Ultrasonic Test Report), the results seem conservative. 

Line SL-164 
Testing of this line in 2014 failed (TFC-WO-14-1905). Subsequent tests showed the primary 
line had failed. No conosion data are available. 
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11.5.2 Annular Region of the Primary/Encasement Pipes 

Line SL-167 
This primary line is 2 in. Schedule 40 carbon steel encased in a 4 in. Schedule 40 carbon steel 
line. Residual water was found in the annulus in 2005 after tests performed earlier in 2005 . In 
2012 the annulus was dried, examined visually and with UT, and tested for Fitness-for-Service 
(RPP-RPT-55204). 

Corrosion was determined to be minimal and the line fit for use. The line has been moved to a 
5-year test schedule rather than the standard 10-year pe1iod. 

11.6 DISCUSSION OF RESOLUTIONS OF THE 2006 DSTAR 
RECOMMENDATIONS 

The following list the 2006 DST AR observations and recommendations with cun-ent 2016 
comments: 

• 2006 DST AR Item RI 0: TSAFT or equivalent examinations should be made on the 
secondary liner lower knuckle to provide gross indication of cracking. 

o 2016 DSTAR Assessment: As noted in the 2006 DSTAR, examination of the 
secondary liner lower knuckle has been completed, but notes this is actually an 
on-going process per R16-8 . 

• 2006 DSTAR Item R13: Secondary Liner analysis for ability to contain waste. 

o 2016 DST AR: As noted in the 2006 DST AR, examination of the secondary liner 
lower knuckle has been completed. 

• 2006 DST AR Item Rl 5: Any DST piping ( especially carbon steel primary piping) and 
other ancillary equipment that is removed from service for the next several years should 
be examined for erosion and/or con-osion. The history of the transfers through that 
piping should be reviewed so that an actual, average con-osion/erosion rate for Hanford 
Site DST piping can be determined. 

o 2016 DST AR Assessment: Results to date suggest that from the waste side of the 
pipe, there is no problem; failures have occun-ed on the external/encasement pipe, 
which are not discussed in this section because they are not waste caused. 

• 2006 DST AR Item Rl 6: Comparison of historical to current DST visual inspections 
should be performed, looking for growth and changes to the con-osion patches and 
discoloration. Similarly, coordination between the visual and ultrasonic examinations 
should occur to provide quantification for better understanding. The periodic ultrasonic 
examinations of the DSTs are to be performed in the same location to deten-nine how fast 
the tank wall is corroding. 

o 2016 DST AR Assessment: Comparisons based on visual inspection can provide 
suggestions on where to inspect and affect interpretations of other measurements 
but do not provide quantitative data. Based on the results of the first two UT 
inspections, it appears that at the minimum one more round of inspection and, 
probably, several more will be required to defme a definitive corrosion rate 
assuming the same or compatible technology is used. 
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• 2006 DST AR Item Rl 8: Some sizeable fraction of the threaded fittings of the ancillary 
equipment should be inspected for leakage, if possible. Any removed ancillary 
equipment with a threaded fitting should be disassembled for evidence of increased 
corrosion from radiolysis of the thread sealant. 

o 2016 DSTAR Assessment: To date, no evidence has been presented that this is a 
worthwhile procedure. 

• 2006 DSTAR Item R54: A workshop of experts should be held to dete1mine a path-
forward on vapor space corrosion for the Hanford DSTs. The workshop should: 

Explore the need to quantify corrosion in the vapor space ( e.g., detennine the 
need to obtain UT measurements of the dome wall thickness) and the technology 
needed to obtain the measurements. 

Review the consequences of through-wall pitting in the tank dome. 

Propose techniques for mitigation of vapor space corrosion and recommend 
methods for implementation and use, if required. 

Evaluate and explore techniques for accelerated laboratory corrosion testing of 
vapor space conditions. 

o 2016 DSTAR Assessment: This recommendation has been completed. Paragraph 
11 .3.3 of RPP-RPT-31129, Rev. 0, Expert Panel Workshop of Double-Shell Tank 
Vapor Space Corrosion Testing notes the vapor phase of the DSTs meet the 
criteria noted by SRNL. Paragraph 11.3.4.2 notes only minor pitting has been 
observed in the vapor phase and has no failure significance. 

• 2006 DSTAR Item R67: Due to the crackmeasurement limitations of the TSAFf data, it is 
recommended that the TFC develop a response plan, approved by the facility owner (U.S. 
Department of Energy, Office of River Protection) and the acting IQRPE that describes a 
credible response to the possibility of a TSAFf crack indication in the area of maximum stress 
in the knuckle (e.g., increased UT surveillance). 

o 2016 DSTAR Assessment: A review of the examination methodology has been 
completed and increased visual surveillance is in progress, per Rl 6-8. 

• 2006 DSTAR Item R68 : In light of the findings in RPP-RPT-28968, further evaluation 
should be performed to determine the need for further TSAFT examinations. The evaluation 
should include consideration and benefits of all data that can be obtained from the TSAFf 
device other than crack detection and sizing. 

o 2016 DSTAR Assessment: This recommendation has been completed. 

• 2006 DSTAR Item R76: Current plans to build and install the fifth generation probes are 
one of the keys to rounding out the DST corrosion-monitoring program. These probes 
need to be designed, installed, and tested as soon as possible. 

o 2016 DSTAR Assessment: This recommendation is effectively complete. In 
actuality, it is an on-going process. 
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• 2006 DSTAR Item R78: The recommendations from the expert panel rep011 on RPP­
RPT-22126 recommendation III results should be revised to require: 

1. Specific frequencies for forensic examination of the passive probes at once 
per year. 

2. Installation and use of a multi-probe in AN-102 in addition to the passive 
probe. 

It must also be pointed out that, while the testing focused on SCC and pitting corrosion, these 
are localized phenomena. 
UT at Hanford is primarily - and coJTectly - tasked to monitor the effects of general 
coITosion with only a small possibility of picking up problematic pitting or SCC since the 
exams do not cover 100% of the tank surface area. 

3. Unless the endpoint chemical composition is expected to exacerbate general 
coITosion, the UT examinations should remain at the current 10 year 
frequency . 

4. Alternately, the UT examinations could be increased to include significantly 
more surface area at 5 to 7 year intervals, such that the possibility of detecting 
problematic SCC and pitting is increased. 

o 2016 DSTAR Assessment: This recommendation is effectively complete. It 
should be noted that item 3 in R78 is correct in a general sense only. UT data at 
this time can only provide crnde approximations of corrosion; the current usage of 
probes, electrochemical testings, and visual examinations is more indicative of the 
extent and rate of corrosion. 

11.7 IQRPE SUMMARY DISCUSSION OF 2016 DST CORROSION 
INSPECTION AND EXISTING CORROSION ASSESSMENT 

In this 2016 DST AR corrosion repo11, despite the recent failure of tank A Y -102, nothing has 
been found to contradict the above points. In addition to the above, several observations have 
been made: 

• Pits were found in the three inspected DSTs after completion of hydrotesting. The pits 
were typically much less than 50 mil deep but some were in the 50 to 60 mil range. 
Estimates made at the time suggested a limited number of pits > 1/ l 6 in. (:::::63 mil) could 
be present in tank A W-104. 

• None of the pits reported by UT measurement significantly exceed the post hydrotest 
range, that is, within about a factor of 2 which is reasonable for corrosion. 

• Much of the ' small ' spot thinning reported is probably pitting (pits in carbon steel tend to 
be large diameter) . 

• It seems reasonable to assume much of the ' pitting' occurred during the (up to) 10-month 
hold up of hydrotest water or even prior to construction. 

• Nominally all UT measurements provide results to the nearest 1 mil (0.001 in.). 
However, in demonstration tests on clean unused steel plate the reproducibility was about 
12 mil due to location, operator, software, and equipment errors (RPP-RPT-57127). 
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A review of 13 DSTs that were examined twice suggests the error can be reduced to 
about 5 mil for average thicknesses while the minima have an error of 8 mil 
(RPP-RPT-46309; PNNL-19242). A review of recent UT summary document 
RPP-RPT-58301 suggests an error of 10 to 15 mil is not unreasonable. 

• For various reasons, including interpretive procedures, the measured wall thicknesses in 
the 2006 to 2013 period are frequently greater than in the pre-2006 data. Hence, 
interpretation of UT data for determining corrosion rates is still in the future . 

• Based on recommendations of the Expert Panel Oversight Committee (Terry 2006), 
electrochemical noise probes were phased out in 2007; too little info1mation that was of 
use was obtained. However, the ER probes are proving to be useful sources of data. 

• Interpreting the PNNL-15415 data suggests that, lacking original thicknesses, we cannot 
(yet) determine whether the ' losses ' are due to corrosion or to ignorance about the 
baseline conditions. The lack of a baseline will become less important with the 
availability of further UT data. 

• Tank/couplant temperature change data are critical; if the couplant is too cool, thickness 
is underestimated (PNNL-15415, pg. iv). 

• Conclusions on corrosion rate are risky due to current methods of analysis - new methods 
under study may eliminate errors (PNNL-15415, pg. iii). 

The UT data for the primru·y tank walls through 2014 show the tanks are in good condition 
(RPP-RPT-58301). There is no consistent trend in the primary tank wall data and nothing to 
suggest the remaining useful life of the tanks is compromised. Average values that are lower 
over the 8- to 10-year period between measurements are typically 10 to 20 mil lower but usually 
still above nominal plate thickness values. 

Expected corrosion rates for carbon steel in contact with the waste are about 0.1 mil/yr based 
on coupon data. The accuracy of current UT scans under ideal conditions is ±6 mil/yr. The 
results in the field are closer to ± 10 to 15 mil with environmental factors and differences in 
taking and translating the data between certified UT technicians. Seven of the tanks actually 
show increases in thickness from the first scan to the second, indicating variabi lity in the 
scanning conditions. 

Primary tank walls (RPP-RPT-58301): Of the 27 tanks, 17 tanks show no areas of wall 
thinning > I 0%. As shown in Table 4-2, IO tanks show reportable areas of thinning > 10% but 
less than 20%. Four tanks have pit-like findings that are below the reportable level. Two 
tanks were found to have linear indications. " 

Selected weld seams are scanned in the vicinity of the riser chosen for each tank. These data 
show the welds are in good condition. 

Nothing in any of the documentation defines what is thinning or what is pitting. Pitting is 
usually defined as localized corrosion confined to a point or to a ' small ' area. In stainless steel , 
the area is usually quite small, on the order of a few tenths of a square inch or less, but in carbon 
steel the ' small ' area can easily be on the order of square inches. A critical difference between 
pitting and thinning, however, is that pitting is of no real consequence strncturally. While a pit 
may effect a leak, it is not likely to cause a tank to fail catastrophically. Thinning, on the other 
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hand, if wide spread can weaken the structure. It is proposed that any thinning of less than 1 or 
2 in.2 be considered pitting. The definition of thinning is a structural concern. 

Specifics include the following: 

• In as much as the reported pitting has tended to be of a similar depth as that after 
hydrotest, there does not appear to be any proof, at this time, that new pitting is occUITing 
below the LAI. At or above the LAI . there is a potential for out-of-specification 
conditions and therefore a potential for pitting though no significant concern exists at this 
time. To date, ER probes in the vapor phase suggest pitting is not a concern. 

• None of the tank farms have significant concerns: 

o Despite the EOC report recommendation for enhanced inspection of AZ Tank 
Farm, no reason for such action is apparent. 

o The DSTs were all acceptably heat treated. Therefore, even if the tank chemistiy 
should ever be out of specification, nitrate induced SCC is not expected. 

o According to the EOC repo1t, AP Tank Fann inhibited water was to be used for 
hydrotests but this may not have occurred; therefore, there is a possibility of 
hydrotest water induced pitting. Pitting, as noted in the text, has been observed 
after hydrotesting in the tanks that were inspected and probably occUITed to some 
degree in all tanks. 

o Tank AP-102 may have external corrosion on the secondaiy tank. At this time 
there is no significant concern and could be patched if it does. 

• Extrapolating and analysis of data remains difficult due to the lack of baseline 
information, measurement error, and sufficient data. 

• In summary, all laboratory tests with waste samples have resulted in corrosion rates 
<0.14 mil/yr and generally much less than 0.1 mil/yr. 

• UT methods on piping also are open to question. UT data appear to give a ± 10 to 15 mil 
error while laboratory inspections suggest little corrosion or erosion over 20+ year 
periods. 

The discovery of 70% through-floor corrosion in the tank AP-102 secondaiy has many aspects. 
Inasmuch as the drain pits have not been reported as being flooded , it is difficult to determine the 
source of water to effect corrosion. Hanford is an arid site with a water table roughly 200 ft 
below ground level or about 150 ft below the bottom of the tank. Carbon steel could corrode to 
the extent noted in 28 years in Hanford Site soil; unfortunately, the steel was not in contact with 
soil so the mechanism is uncertain. It is possible, though not likely, for conditions present during 
construction to have affected the corrosion during and shortly after construction. The best 
approach is to check this site again in 5 to 10 years and see if the corrosion is continuing; 
alternatively, a core sample could be taken to see if corrosion has actually occurred. 

11.7.1 Findings 

There are no findings. 
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• An obvious question is: what was the extent of con-osion on the primary bottom base due 
to water/steam from the ' refractory ' during heat up? High temperature alkaline so lutions 
can be very con-osive toward carbon steel. Whether the time involved would allow for 
serious attack is unknown as is the cmrnsion rate under those conditions. 

• There are no data on how much of the UT detected pitting occurred before or during 
construction and little data for that occun-ing during hydrotest operations. 

• For those tanks with probes or coupons data to date show con-osion rates are <0.14 mil/yr 
and often less. 

• None of the nitrite/nitrate ratios listed in Table 9-1 suggest there 1s a major pitting 
problem in the vapor phase. 

11 .7.3 Recommendations 

• From a con-osion assessment of the DST system, the next overall DST AR integrity 
assessment should follow the cmTent 10-year schedule. (Summarized in recommendation 
Rl6-1 in Section 3.3 .3.) 

• Development of a primary tank bottom inspection tool should be done to reduce concerns 
about the DST bottoms. It must be deten-nined whether it is more feasible to access the 
bottom through the refractory or to develop a robot that can access the bottom of the 
primary from the waste side. In any case, inspections should include non-destructive 
examination (NDE) techniques, such as UT. However, because no obviously applicable 
techniques cun-ently exist, emphasis should be placed on tracking investigative 
techniques as they develop in the industry and with continued communications with 
developers. It is also recommended to DOE that they promote a Small Business 
Innovation Research (SBIR) program for this subject. (Summarized in recommendation 
Rl6-4 in Section 3.3.3.) 

• As UT measurement processes evolve, both old and new methods should be compared on 
the same systems to assist in interpreting results. (Summarized in recommendation 
R16-6 in Section 3.3.3.) 

• Laboratory testing of corrosion probes in waste samples along with the electrochemical 
tests to better understand the potential for error in the corrosion readings obtained in the 
DSTs should be completed. (Summarized in recommendation R16-l 1 in Section 3.3.3 .) 

• An improved temperature more closely representing the wall temperature is needed for 
the UT measurements of the DSTs. As noted in Section 11 .3 .2, inaccurate temperatures 
can lead to large measurement errors. The UT experts should explain/clarify their needs 
for reliable data. (Summarized in recommendation R16-12 in Section 3.3.3 .) 

• UT calibration tests should be tried on corroded 'waste ' filled ' tanks.' UT 
instrumentation should be able to differentiate between metal and waste but this has not 
been confirmed and may be a source of error. (Summarized in recommendation Rl 6-13 
in Section 3.3.3.) 
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• When future treatment options are exercised, instrumented ( e.g. , UT, coupons, ER 
probes) spool pieces should be considered to monitor input lines to critical tanks in 
accordance with requirement WTI-3 in the tank fa1ms WTS Fitness-for-Service 
requirements and recommendations (RPP-RPT-52206). This would provide a more rapid 
indication of the potential for corrosion when practicable and consistent with ALARA 
principles. Alternatively, evaluate the possibility of remote monitoring of the LAI to 
detect unwanted changes. An obvious but often neglected point is the collection of 
baseline data for any new WTS component prior to use especially if only one set of 
measurements is available. Once two or more sets of reliable data sets are available, the 
use of baseline data is not needed. (Summarized in recommendation Rl 6-14 in 
Section 3.3 .3.) 

11. 7.4 Conclusions 

In regards to the DST corros10n assessment, the DST System 1s fit for use as listed m 
Appendix D. 

11.8 SUMMARY AND BEST PRACTICES FOR IMPROVING CORROSION 
MONITORING PRACTICES 

The status and the best practices for improving Hanford Site corrosion monitoring practices 
in the 2006 DST AR were divided into two categories, one for DSTs and one for the transfer 
I ines. This information has been condensed in one category in the 2016 DST AR. 

Corrosion Monitoring Program 
The corrosion monitoring program for the DSTs used for waste storage at the Hanford Site 
has been based on collecting and analyzing samples of waste from within the DSTs. The 
results from these chemical analyses would then be compared to laboratory tests results, 
which matched chemical compositions of synthetic waste and the associated corrosion rates, 
as measured in laboratory studies. Because it is an expensive and time-consuming process 
to collect and analyze samples from multiple layers at all the DSTs, there can be a 
significant period of time between samples. If system conditions change for whatever 
reason, it is possible that the corrosion processes could accelerate. Though the corrosion 
rate is not likely to be a short-term (months or less) concern, it is desirable to have a 
corrosion monitoring system that is independent of the fluid sampling program and can 
detect the presence of conditions that can lead to corrosion rates in excess of 1 mil/yr. 

The early efforts to implement a corrosion monitoring program started with corrosion 
coupons in the 1950s but then the effort died around 1965. Later efforts used coupons and 
ER probes. However, the results were not found to be satisfactory, in part because the 
corrosion was apparently not being detected (i.e. , corrosion rates were approximately zero as 
is to be expected for waste within the stated OSDs ). Because localized pitting was 
determined to be the most likely type of corrosion within the DSTs, the Hanford Site 
focused its efforts on trying to develop and implement the relatively new electrochemical 
noise corrosion monitoring technique. In actuality electrochemical noise was known to be a 
laboratory oriented process and difficult to use in the field. It was discontinued in 2007 
(Terry 2006). 
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It is best practice that the corrosion monitoring systems within the (all) DSTs at the Hanford 
Site employ multiple, independent monitoring techniques. Thus the results from the 
different, independent monitoring techniques would be used to mutually confirm the results 
from the other techniques. As such, it is best practice to supplement the present fluid 
sampling/analysis with corrosion probes, corrosion coupons, or potential measurements. It 
is recognized that in-tank probes are also expensive and require periodic replacement. A 
similar situation exists with coupon racks. 
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Rev. 6, U.S. Depaitment of Energy, Office of River Protection, Richland Washington. 
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Rev. 10, U.S. Department of Energy, Office of River Protection, Richland Washington. 

H-14-101503 Sh. 2, 2010, Dome Penetration Schedules (WSTIWSTA) Tank 241-AP-102, Rev. 9, 
U.S. Department of Energy, Office of River Protection, Richland Washington. 

H-14-101503 Sh. 3, 2010, Dome Penetration Schedules (WST/WSTA) Tank 241 -AP-103, 
Re'v. 10, U.S. Department of Energy, Office of River Protection, Richland Washington. 

H-14-101503 Sh. 4, 2010, Dome Penetration Schedules (WST/WSTA) Tank 241-AP-104, 
Rev. 10, U.S. Department of Energy, Office of River Protection, Richland Washington. 

H-14-101503 Sh. 5, 2011, Dome Penetration Schedules (WSTIWSTA) Tank 241-AP-105, Rev. 9, 
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H-14-101503 Sh. 6, 2010, Dome Penetration Schedules (WST/WSTA) Tank 241-AP-106, 
Rev. 10, U.S. Department of Energy, Office of River Protection, Richland Washington. 

H-14-101503 Sh. 7, 2010, Dome Penetration Schedules (WSTIWSTA) Tank 241-AP-107, 
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H-14-101503 Sh. 8, 2010, Dome Penetration Schedules (WST/WSTA) Tank 241-AP-108, 
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H-14-103596, Sh. 1, 2001, SY- 101 Cross Site Trans System Hose and Hose Assembly, Rev. 3, 
U.S. Depaitment of Energy, Office of River Protection, Richland, Washington. 

H-14-106249, 2014, HIHTL Tracking Table, Rev. 31 , Washington River Protection Solutions, 
LLC, Richland, Washington. 

H-14-107346, 2014, DST Waste Transfer Piping Diagram, Sh. 1 (Rev. 20), Sh. 2 (Rev. 13), 
Sh. 3 (Rev. 24), Sh. 4 (Rev. 12), Sh. 5 (Rev. 25 , Sh. 6 (Rev. 31), Sh. 7 (Rev. 25), 
U.S. Department of Energy, Office of River Protection, Richland, Washington. 
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HNF-SD-WM-OCD-015, 2014, Tank Farms Waste Transfer Compatibility Program, Rev. 33, 
Washington River Protection Solutions, LLC, Richland, Washington. 

HNF-SD-WM-TSR-006, 2014, Tank Farms Technical Safety Requirements, Rev. 7-V, 
Washington River Protection Solutions, LLC, Richland, Washington. 

LAB-RPT-11-00006, 2011 , Final Report for the Corrosion Analysis of SN-285 and SN-286 
Pipeline for SY Tank Farm, Rev. 0, Washington River Protection Solutions, LLC, Richland, 
Washington. 

LAB-RPT-12-00007, 2012, Final Report for the Erosion and Corrosion Analysis of Waste 
Transfer Primary Pipeline Sections from 241-SY, Rev. 0, Washington River Protection 
Solutions, LLC, Richland, Washington. 

LAB-RPT-14-00005, Final Report for the Erosion-Corrosion Analysis of Tank 241-AW-02E 
Feed Pump Pit Jumpers B-2 and 1-4 Removed from Service in 2013, Rev. 0, Washington 
River Protection Solutions, LLC, Richland, Washington. 

Miller, P. C., 2000, "Administrative Orders 00NWPKW 1250 and 00NWPKW 1251 September 
18, 2000 Required Actions l .B, 2, 3, and Completion" (letter CHG 0004750 to D. C. Bryson, 
U.S . Department of Energy, Office of River Protection, September 12), CH2M HILL 
Hanford Group, Inc., Richland, Washington. 

Moore, E.L. 1980, "Inspection of Tank 107-AN." Letter to J.F. Albaugh, Richland, Washington. 
NACE SP0169, 2013, Control of External Corrosion on Underground or Submerged 
Metallic Piping Systems, NACE International, Houston, Texas. 

NACE SP0169, 2013 , Control of External Corrosion on Underground or Submerged Metallic 
Piping Systems ", NACE International, Houston, Texas. 

NACE SP0285, 2011 , External Corrosion Control of Underground Storage Tank Systems by 
Cathodic Protection, NACE International, Houston, Texas. 

NACE TM0497, 2012, Measurement Techniques Related to Criteria for Cathodic Protection on 
Underground or Submerged Metallic Piping, NACE International, Houston, Texas. 
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OSD-T-151-00007, 2013, Operating Specifications for the Double-Shell Storage Tanks, Rev. 12, 
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OSD-T-151-00007, 2015, Operating Specifications for the Double-Shell Storage Tanks , Rev. 14, 
Washington River Protection Solutions, LLC, Richland, Washington. 

OSD-T-151-00010, Operation Specifications for Pressure Testing and Leak Detection for Tank 
Farm Systems &for Control and Use of Temporary Transfer Lines. 

PCHB No. 98-249; No. 98-250, Pollution Control Hearings Board State of Washington, 
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Double-Shell Slurry, Future PUREX, and Hanford Facilities Waste, Pacific Northwest 
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PNNL-13337, 2001, Preventing Buoyant Displacement Gas Release Events in Hanford Double­
Shell Waste Tanks, Pacific Northwest National Laboratory, Richland, Washington 

PNNL-13571, 2001, Expert Panel Recommendations for Hanford Double-Shell Tank Life 
Extension, Pacific Northwest National Laboratory, Richland, Washington. 

PNNL-13781 , 2002, Effects of Globally Waste-Disturbing Activities on Gas Generation, 
Retention, and Release in Hanford Waste Tanks, Pacific Northwest National Laboratory, 
Richland, Washington. 
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National Laboratory, Richland, Washington. 

PNNL-14706, DST Primary Tank Settlement Evaluation, Pacific Northwest National Laboratory, 
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PNNL-15182, 2005, Riser Difference Uncertainty Methodology Based on Tank AY-1O1 Wall 
Thickness Measurements with Application to Tank AN-1O7, Pacific No1thwest National 
Laboratory, Richland, Washington. 

PNNL-15415, 2005, Estimation of Maximum Wall Thickness Loss of Five DSTs (AN-1O7, AP-
1O2, AW-IOI, AZ-1O2, and SY-IOI), Pacific Northwest National Laboratory, Richland, 
Washington. 

PNNL-19010, 2010, Evaluation of Ultrasonic Measurement Variation in the Double-Shell Tank 
Integrity Project, Pacific Northwest National Laboratory, Richland, Washington. 

PNNL-19242, 2010, Riser Difference Evaluation from Ultrasonic Wall Thickness Inspection of 
Thirteen Double-Shell Tanks, Pacific Northwest National Laboratory, Richland, Washington. 

Resource Conservation and Recovery Act of 1976, as amended, 42 USC 6901 , et seq. 

RPP-10006, 2014, Methodology and Calculations for the Assignment of Waste Groups for the 
Large Underground Waste Storage Tanks at the Hanford Site, Rev. 12, Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-11060, 2002, Project W-314 241-AW-B Valve Pit Turnover Independent Integrity 
Assessment, Rev. 0, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-11192, Tank Farms Chemical Compatibility Evaluation. 

RPP-11217, 2002, Project W-314 241-AY Pump Pits Upgrade Integrity Assessment Report, Rev. 
0, CH2M HILL Hanford Group, LLC, Richland, Washington. 

RPP-11218 , 2002, Project W-314 241-AZ Pump Pits Upgrade Integrity Assessment Report, 
Rev. 0, CH2M HILL Hanford Group, Inc. , Richland, Washington. 

RPP-11582, 2010, Ultrasonic Inspection Results for Double-Shell Tank 241-AW-1O4, Rev. 0A, 
Washington River Protection Solutions, LLC, Richland, Washington. 
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RPP-11801 , 2010, Analysis of Record Summary for Double-Shell Tanks , Rev. 3, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-12551 , 2002, Project W-314 241-AN-06A Pump Pit Upgrades Integrity Assessment Report, 
Rev. 0, ChemMet, Ltd., Richland, Washington. 

RPP-12552, 2002, Project W-314 241-AN-05A Pump Pit Upgrades Integrity Assessment Report, 
Rev. 0, ChemMet, Ltd. , Richland, Washington. 

RPP-13033, 2014, Tank Farms Documented Safety Analysis, Rev. 4-H, Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-13624, 2002, Project W-314 241-AW-A Valve Pit Turnover Independent Integrity 
Assessment, Rev. 0, NHC, Richland, Washington. 

RPP-13639, 2015, Caustic Limits Report - For Period Ending March 23, 2015, Rev. 11 , 
Washington River Protection Solutions, LLC, Richland, Washington. · 

RPP-13802, 2003 , Ultrasonic Inspection Results for Double-Shell Tank 241-AP-103 -FY 2003, 
Rev. 0A, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-15131 , 2013, System Design Description for AW Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based) , Rev. 3, Washington River Protection Solutions, LLC, 
Richland, Washington. · 

RPP-15132, 2013 , System Design Description for AN Tank Farin Double-Shell Tank Waste 
Storage System (DSA Based) , Rev. 3, Washington River Protection Solutions, LLC, 
Richland, Washington. 

RPP-15133, 2013, System Design Description for AP Tank Farm Double-Shell Tank Waste 
Storage System Rev. 3, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-15134, 2013, System Design Description for SY Tank Farm Double-Shell Tank Waste 
Storage System, Rev. 4, Washington River Protection Solutions, LLC, Richland, 
Washington. 

RPP-15135 , 2013 , System Design Description for AYIAZ Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based) , Rev. 3, Washington River Protection Solutions, LLC, 
Richland, Washington. 

RPP-15138, 2006, System Design Description for the 200 West Area Waste Transf er System 
(DSA Based) , Rev. 4, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-15831 , 2003 , Project W-314 AN Farm to Waste Transf er System Integrity Assessment, Rev. 
0, ChemMet, Ltd., Richland, Washington. 

RPP-16278, 2003, Project W-314, Waste Transf er System Integrity Assessment Report, Rev. 0, 
ChemMet, Ltd., Richland, Washington. 

RPP-16375, 2003, Project W-314 AN Farm Valve Pit Upgrades Construction Integrity 
Assessment Report, Rev. 0, ChemMet, Ltd., Richland, Washington. 

RPP-17266, 2005, Plan for Development of the DST Integrity Assessment Report, Rev. 2, Los 
Alamos Technical Associates, Inc., Richland, Washington. 
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RPP-18444, 2006, Ultrasonic Inspection Results for Double-Shell Tank 241-SY-J0J, FY 2004 
and FY 2006, Rev. 1, CH2M HILL Hanford Group, Inc. , Richland, Washington. 

RPP-18652 , 2006, Buried Pipe Analysis for DST System Integrity Assessment, Rev. 1, LATA, 
Inc., Richland, Washington. 

RPP-18678, 2003, Project W-314 241-AN-02A Pump Pit Upgrades Integrity Assessment Report, 
Rev. 0, ChemMet Ltd. , Richland, Washington. 

RPP-18679, 2003, Project W-314 241-AN-03A Pump Pit Upgrades Integrity Assessment Report, 
Rev. 0, ChemMet, Ltd. , Richland, Washington. 

RPP-18680, 2003, Project W-314 241-AN-07A Pump Pit Upgrades Integrity Assessment Report, 
Rev. 0, ChemMet, Ltd ., Richland, Washington. 

RPP-19430, 2004, Project W-314, Integrity Assessment Report 241-AW-03A Pit Recoat, Rev. 0 
CH2M HILL Hanford Group, Inc. , Richland, Washington. 

RPP-19431 , 2004, Project W-314 Integrity Assessment Report 241-AW-05A Pit Recoat, Rev. 0, 
CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-20257, 2014, 241-AN Tank Farm Historic Dome Load Record Data, Rev. OB, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-20258, 2014, 241-AP Tank Farm Historic Dome Load Record Data, Rev. OB, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-20259, 2014, 241-AW Tank Farm Historic Dome Load Record Data, Rev. OB, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-20260, 2014, 241-AY Tank Farm Historic Dome Load Record Data, Rev. OE, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-20261, 2014, 241-AZ Tank Farm Historic Dome Load Record Data, Rev. OE, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-20262, 2014, 241-SY Tank Farm Historic Dome Load Record Data, Rev. OE, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-20556, 2007, Volume 7: IQRPE DST System Integrity Assessment - Evaluation of the Dome 
Load Program/or Double-Shell Tanks, Rev. 1, CH2M HILL Hanford Group, Inc. , Richland, 
Washington. 

RPP-20960, 2006, Double-Shell Tank Waste Transfer System and Isolation Project Plan, Rev. 1, 
CH2M HILL Hanford Group, LLC, Richland, Washington. 

RPP-22604, 2007, Volume 6: IQRPE DST System Integrity .Assessment - Evaluation and 
Documentation of DST Secondary Liner Issues, Rev. 1, CH2M HILL Hanford Group, Inc., 
Richland, Washington. 

RPP-25153, 2007, Volume 3: IQRPE DST System Integrity Assessment - Waste Compatibility, 
Rev. 1, CH2M HILL Hanford Group, Inc. , Richland, Washington. 

RPP-25299, 2007, Volume 4: IQRPE DST System Integrity Assessment - Cathodic Protection 
for DST Transfer Lines, Rev. 1, CH2M HILL Hanford Group, Inc. , Richland, Washington. 
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RPP-26781 , Tank Operations Contractor Process Sampling Requirements for FY2015 through 
FY2019. 

RPP-27097, 2007, Volume 5 : IQRPE DST System Integrity Assessment - Waste Transfer Line 
Encasement Integrity Technology Study, Rev. 1, CH2M HILL Hanford Group, Inc. , 
Richland, Washington. 

RPP-27591 , 2007, Volume 2: IQRPE DST System Integrity Assessment - Pipeline Integrity, 
Rev. 1, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-28538, 2008, Volume I: IQRPE Double-Shell Tank System Integrity Assessment Report 
HFFACO M-48-14, Rev. 5, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-29002, Double-Shell Tank Waste Analysis Plan. 

RPP-45569, 2010, AW-B Rigid Jumper A-D Independent Integrity Assessment Report, Rev. 0, 
CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-46637, 2010, AY02A Pumps and Jumpers Independent Integrity Assessment Report, Rev. 0, 
CH2M HILL Hanford Group, Inc. , Richland, Washington. 

RPP-47175 , 2010, Cost Benefit Analysis: Selection of Alternative Direct Inspection Technology 
for Future Encasement Pipeline Integrity Assessments, Rev. 0, AREA Corporation, Richland, 
Washington. 

RPP-47895 , 2012, FY2011 DNV DST Corrosion and Stress Corrosion Cracking Testing Report, 
Rev. 1, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-56932, 2014, Independent Qualified Registered Professional Engineer Integrity Assessment 
Report for A W-B Valve Pit Rl-R3-C Jumper Replacement, Rev. 0, Dana Engineering, Inc., 
Richland, Washington. 

RPP-6213 , Rev 3, 2003, Addendum 1: Response to Comment No. 4 of May 21. 2003 Relative to 
Tank Bump Report RPP-6213 . Rev. 2 and Tank Bump Accident Analysis Close-out, Fauske 
& Associates, Inc., Burr Ridge, Illinois. 

RPP-6965 , 2000, Toxicological Source Terms for Tank Farms Safety Analyses, Rev. 0, CH2M 
HILL Hanford Group, Inc. , Richland, Washington. 

RPP-7574, 2010, Double-Shell Tank Integrity Program Plan , Rev. 3, Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-7795 , 2014, Technical Basis for Chemistry Control Program, Rev. 12, Washington River 
Protections Solutions, LLC, Richland, Washington. 

RPP-8532 , Double-Shell Tanks Chemistry Control Data Quality Objectives. 

RPP-8778 , 2001 , Encasement Pressurization After Leaks in Primary Piping, Rev. 0, CH2M 
HILL Hanford Group, Inc., Richland, Washington. 

RPP-8974, Cheinistry Control Program Calculation Methodology for Prediction of Hydroxide 
Depletion in Double-Shell Tanks. 

RPP-ASMT-27936, Evaluation of the Secondary Liner under Postulated Waste Leakage 
Scenario in a Double-Shell Tank Annulus. 
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RPP-ASMT-27986, Evaluation of Secondary Liner Under Postulated Waste Leakage Scenario 
in a Double-Shell Tank Annulus. 

RPP-ASMT-53793 , 2012, Tank 241-AY-102 Leak Assessment Report, Rev. 0, Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-PLAN-36109, 2008, Electrochemical Corrosion Tests/or Tanks 241-AW-103 Core 321, 
Segments 18, 20, and 21R2 and 241-AW-105 Core 322, Segments 8Rl and 8R2, Rev. 0, 
CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-PLAN-45268, 2010, Hanford Site Cathodic Protection Monitoring Program Plan, Rev. 0, 
ARES Corporation, Richland, Washington. 

RPP-PLAN-55015, 2013, 242-A Evaporator Jumper Ultrasonic Test Plan , Rev. 0, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-11581 , 2003, Ultrasonic Inspection Results for Double-Shell Tank 241-AW-102, 
Rev. 1, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-RPT-22 126, 2004, Expert Panel Workshop on Tank Chemistry Optimization, Status of 
Oxygen Generation and Depletion Modeling, CH2M HILL Hanford Group, Inc. Richland, 
Washington. 

RPP-RPT-23308, Hanford Double-Shell Tank Thermal and Seismic Project - Thermal and 
Operating Loads Analysis, Rev. 1, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-RPT-25161 , 2005, Project W-314 241-AW02A Pit Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RPP-RPT-25162, 2005, Project W-314, 241-AW-02D Pit Concrete Structure and Coating 
Independent Integrity Assessment Report, Rev. 0, CH2M HILL Hanford Group, Inc., 
Richland, Washington. 

RPP-RPT-25163 , 2005, Project W-314 SY-A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RPP-RPT-25608, 2005, Hanford Double-Shell Tank Thermal and Seismic Project - Increased 
Concentrated Load Analysis, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-RPT-25749, 2012, System Health Report for Waste Transfer Containment for Fourth 
Quarter CY 20ll, Rev. 27, Washington River Protection Solutions, LLC, Richland, 
Washington. 

RPP-RPT-25853 , 2005 , Project W-314 SY-03A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-25854, 2005 , Project W-314 SY-03A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-25855 , 2005, Project W-314 241-AW-0lA Pit Concrete Structure and Coating 
Independent Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-25978, 2005, Project W-314 SY-02D Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 
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RPP-RPT-25979, 2005, Project W-314 241-AW-06A Pit Concrete Structure and Coating 
Independent Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-25980, 2005, Project W-314, SY-02A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-26807, 2005, Project W-314 AP-07A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-26808, 2005, Project W-314 AP-02A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-26809, 2005, Project W-314 AP-OJA Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, _Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-26810, 2005, Project W-314 AP-03A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-26811 , 2005, Project W-314 AP-04A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-26836, 2014, Gas Retention and Release from Hanford Sludge Waste, Rev. I , 
Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-26866, 2005, Project W-314 AP-03D Pit Concrete Structure and Coating Independent 
Assessment Report, Rev. 0, MEIER Enterprises, Inc., Richland, Washington. 

RPP-RPT-26983 , 2006, Independent Construction Assessment Report for Project E-525 DST 
Transfer System Modifications , Rev. 2, ChemMet, Ltd. , West Richland, Washington. 

RPP-RPT-27145 , 2005, Project W-314 AP-05A Pit Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-27146, 2005, Project W-314 AP-08A Pit Coating Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-27147, 2005, Project W-314 AW-02E Concrete Structure and Coating Independent 
Integrity Assessment Report, Rev. 0, Vista Engineering, Richland, Washington. 

RPP-RPT-27467, 2006, Supplemental Ultrasonic Inspection Results for Double-Shell Tank 
241-AN-105 -FY 2005, Rev. 0, CH2M HILL Hanford Group, Inc., Richland, Washington. 

RPP-RPT-27574, 2006, Evaluation and Recommendation of Stress Criteria for Stress Corrosion 
Cracking of Hanford Double-Shell Tanks, Rev. 0, CH2M HILL Hanford Group, Inc. , 
Richland, Washington. 

RPP-RPT-28500, 2010, Technical Basis Document for TFC-ENG-STD-22, Piping, Jumpers and 
Valves, Washington River Protection Solutions LLC, Richland, Washington. 

RPP-RPT-28968, 2009, Hanford Double-Shell Tank Thermal and Seismic Project - Summary of 
Combined Thermal and Operating Loads with Seismic Analysis, Rev. I , Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-29052, 2008, Double-Shell Tank Integrity Project AP-Valve Pit Concrete Structure 
and Coating Independent Integrity Assessment Report, Rev. 0, MEIER Enterprises, Inc., 
Richland, Washington. 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ........ . ..... ............ .. .... ............ .. .. ................. ..... .. ..... ................ Page 180 

203 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 -12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

RPP-RPT-29199, 2006, Double-Shell Tank Integrity Project AP-02D Pit Concrete Structure and 
Coating Independent Integrity Assessment Report, Rev. 0, MEIER Enterprises, Inc., 
Richland, Washington. 

RPP-RPT-29426, 2006, Tank Farm Restoration and Safe Operation Project W-314 AP-06A Pit 
Concrete Structure and Coating Independent Integrity Assessment Report, Rev. 0, MEIER 
Enterprises, Inc., Richland, Washington. 

RPP-RPT-29865, 2006, Waste Compatibility Assessment of 222-S Laboratory Waste (222S-06-
0l) with Tank 241-SY-101 Waste, Rev. 0, CH2M HILL Hanford Group, Inc. , Richland, 
Washington. 

RPP-RPT-29962, 2006, Tank Farm Restoration and Safe Operation Project W-314 SY-B Pit 
Concrete Structure and Coating Independent Integrity Assessment Report, Rev. 0, MEIER 
Enterprises, Inc. , Richland, Washington. 
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Project Experience 
1 00D Septic Tank, Hanford, WA 
1 OOH Expansion, Hanford, WA 
105 Construction Assistance, Hanford, WA 
105 KE ISS SSE Design, Hanford, WA 
109 N Demolition Support, Hanford, WA 
116-C-3 Tank Remediation, Hanford, WA 
200 W Pump & Treat Injection Building 2, Hanford, WA 
200W Lime Treatment Project, Hanford, WA 
291 S Control House, Hanford, WA 
308-A Reactor, 309 Reactor & 340 Building, Hanford, WA 
309 PRTP and 340 Vault, Hanford, WA 
B-Reactor RA WP Support, Hanford, WA 
B 12 Structmal Evaluation, Hanford, WA 
B75 Analysis on Flex Building, Hanford, WA 
Conditioned Storage Building, 200 East Area, Hanford, WA 
Diesel Generator Building, Hanford, WA 
Double Shell Tank System Assessment, Hanford, W 
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LAW Annex - Structural/Plumbing, Hanford, WA 
Leak Check Tank Analysis, Richland, WA 
N-Reactor Overbuild, Hanford, WA 
Remedial Action for 100-N Area Waste Sit, Hanford, WA 
VIT Plant Duct Calculations - Analytical, Hanford, WA 
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Jill Shuttleworth, PE, SE 
Subject Matter Expert- Structural Engineer 
Mrs. Shuttleworth has over 30 years of experience in structural engineering 
related experience. She is responsible for the design of steel, concrete, 

masonry and wood structure. Her extensive experience includes 
commercial, agricultural, religious, schools, and residential structural 

design. She has been involved with the design of new structures and 
rehabilitation of existing st:mctures. 

Professional Civil Engineer (PE): Washington (As well as Oregon and Idaho) 
Professional Structural Engineer (SE): Washington (As well as Oregon and Idaho) 

Registrations/Licenses/Certifications 
Professional Engineer: Washington (#25811) 

Professional Affiliations 
American Society of Civil Engineers 
National Council of Engineering Exam Services, St:mctural Exam Committee 
National Council of Structural Engineering Associations 
Structural Engineers Association of Washington, Paste State President 

Project Experience 
Ammonia Receiver Foundation, Burbank, WA 

' B75 Analysis on Flex Building, Hanford Area, Richland, WA 
DG HV AC Enclosure, Hanford, WA 
ELO Building - Raffinate Tanks Support Analysis, Hanford, WA 
Existing Gasoline Storage Tank Structural Analysis, Richland, WA 
Fukushima Center of Gravity Calculations, Richland, WA 

Grimmway Farms Condenser Platform Design, Pasco, WA 
Kodiak Carbonics CO2 Plant, Boardman, OR 

KW Basin Annex Modification, Richland, WA 

Limerick Generating Station, Pottstown, PA 

Richland Areva NP Site Seismic Documentation Support, Richland, WA 
Standby Service Water Connector, Hanford, WA 
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Dale Green, PE, LEED® AP 
Subject Matter Expe11 - Mechanical Engineer 
Mr. Green is a licensed Professional Engineer with more than 19 years of 
engineering experience in the design of HV AC and plumbing systems. He 
currently serves as a Project Manager and is responsible for HV AC and 
plumbing systems design for commercial and industrial facilities. His 
background includes work on DQE facilities, commercial, and light 
industrial buildings. His engineering responsibilities include HV AC, 
plumbing, hydronic system design and layout, preparation of constrnction 
documents and specifications, cost estimates, engineering calculations, and 
constrnction management. Other areas of experience include educational 

Education 

facilities, office buildings, community centers, 
clinics, and containment ventilation systems. 

libraries, veterinary 

Bachelor of Science, Mechanical Engineering, New Mexico State University, 1994 

Registrations/Licenses/Certifications 
Professional Mechanical Engineer: Washington (#42240) 
LEED Accredited Professional 

Professional Affiliations 
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE), Past 
President, Mid-Columbia Chapter 

Project Experience 
105 KE ISS SSE Design, Hanford Area, WA 
B-Reactor RA WP Support, Hanford, WA 
IQRPE/QII Support for AP, AN Jumpers R 30 
LAW Annex - HV AC, Hanford, WA 
LAW Annex - Strnctural/Plumbing, Hanford, WA 
Liquid Nitrogen Delivery, Hanford, WA 
MOX AR/H2 Skid, Aiken, SC 

SWPF Shop Drawings - NQA-1 , Aiken, SC 
UN Tank Storage Building, Richland, WA 
WTP Civil Materials Testing Facility, Richland, WA 
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lrit, orthwest Corrosion Engineering L:LYJ #///// 
10995 Warfield Road, Sedro-Woolley, WA 
98284 
Phone: (360) 826-4570 Fax: (360) 826-6321 

Bachelor of Science, Agricultural Engineering - Washington State University, 1994 

Professional Licenses/Certifications 

Registered Professional Civil Engineer: Washington, Oregon, Alaska, Idaho, Colorado 
Licensed Electrical Administrator, Washington State 
Certified by the National Association of Corrosion Engineers in the following categories: 

• NACE International Corrosion Specialist, P #5401 
• NACE International Material Selection/Design Specialist, #5401 
• NACE International Cathodic Protection Specialist, #5401 
• NACE International Corrosion Technician, #5401 
• NACE International Certified Coating Inspector, #5672 

Washington State Department of Ecology 
ICC Underground Tank - Cathodic Protection Certification - 1037949 
ICC Underground Tank-Installation/Retrofitting - 1037949 

EXPERIENCE 
Mr. Hailey is the President and Owner of Northwest Corrosion Engineering, a consulting firm 
providing specialized engineering services in the field of corrosion control. Mr. Hailey has over 
twenty years experience providing Professional Corrosion Engineering services. Specific areas 
of expertise include: corrosion control engineering, cathodic protection system design, 
specification development, design review, corrosion surveys, soil and water analysis, coating 
evaluation/inspection, material selection, failure analysis, data interpretation, installation 
supervision, system troubleshooting, and expert witness testimony. 

Mr. Hailey has been involved with the development of comprehensive corrosion control 
programs for several clients including petroleum refineries, natural gas companies, and sewer 
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and water districts. Additional clients include consulting engineering firms, local, state, and 
federal agencies, department of defense, and municipal utilities. 

Mr. Hailey has several years of experience providing corrosion engineering services to operators 
and owners of Underground Storage Tanks (USTs). Northwest Corrosion Engineering provides 
corrosion control system checkouts, impressed current cathodic protection system 
commissioning, detailed cathodic protection system design, and system installation 
support/inspection. 

Prior to establishing Northwest Corrosion Engineering, Mr. Hailey provided corrosion 
engineering consulting services to Alyeska, stewards of the trans-Alaska pipeline system. His 
responsibilities included providing corrosion engineering design for both impressed current and 
galvanic anode cathodic protection systems for the buried p01tions of the pipeline from the north 
slope of Alaska to the Valdez Marine Terminal. Additional responsibilities included corrosion 
control system design and design oversight for numerous other Alyeska facilities including 
aboveground/belowground petroleum storage tanks, natural gas piping, and marine berth loading 
structures. 

Mr. Hailey currently serves as a lead instructor for the National Association of Corrosion 
Engineers Cathodic Protection Certification and Training Program, providing instruction for the 
associations Cathodic Protection Tester (CP Level 1 ), Cathodic Protection Technician (CP 
Level 2), Cathodic Protection Technician - Marine, and Coatings in Conjunction With Cathodic 
Protection certification programs. In addition, Mr. Hailey is an instructor for the Steel Tank 
lnstitute ' s 2 and 3 day underground storage tank corrosion control tester certification classes. 

Mr. Hailey serves as the Past-Chairman for the Puget Sound Section of the National Association 
of Corrosion Engineers, is the Past-Chairman· of the American Water Works Association Pacific 
Northwest Engineering Committee, and is a past director of the American Water Works 
Association Northwest subsection. 

Mr. Hailey has served as an expert witness providing expertise in coatings and corrosion related 
failures to buried and submerged metallic structures. 

PROFESSIONAL AFFILIATIONS 
NACE - National Association of Corrosion Engineers 
SSPC - Society for Protective Coatings 
A WW A - American Water Works Association 
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Kevin Miller, PE 
Subject Matter Expert - Electrical Engineer 
Mr. Miller has 40 years of experience m leadership roles with 
responsibilities including: site surveys, electrical design, equipment 
commissioning, trouble shooting, construction management, 
maintenance management, and project management. Additional areas of 
expertise include project scope development, power quality analysis, 
estimating, team building, engineering management, scheduling, and 
cost control. 

Bachelor of Science, Electrical Engineering Technology, Milwaukee School of Engineering, 
1974 

Registrations/Licenses/Certifications 
Professional Engineer: Washington (#20228) 

Professional Affiliations: 
Lighting Protection Institute 

Project Experience 
105 KE ISS SSE Design, Hanford Area, Richland, WA 
200 East Area Conditioned Storage Building, Hanford Area, Richland, WA 
308-A & 309 Reactor & 340 Building Disposition, Richland, WA 
Energy Northwest Power Study, Richland, WA 
Energy Northwest Tower Review, Richland, WA 
MOX AR/H2 Skid, Hanford Area, Richland, WA 
N-Reactor Overbuild, Hanford Area, Richland, WA 
WTP Site Heat Trace, Hanford Area, Richland, WA 
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Andrew Klein, PE 
Senior Engineer/Chemical 

EXPERIENCE 

Consulting Engineer, May 2006 to Present 
Self-Employed - Founded AS Klein Engineering, PLLC in Janua,y 2013, Pasco, J,V A 
Prior to its founding, consulted/or Marshal! A. Klein & Associates, Inc., based in Eldersburg, 
MD 

• 

• 

• 

Acted as the independent waste compatibility subject matter expert (SME) for Hanford 
Tank Farms to assess the likelihood and severity of consequences of both reactions 
within the waste and c01rnsion/degradation caused by waste prope11ies on containment 
materials. Waste-contacting materials were thoroughly investigated including stainless 
steels, carbon steels, bronze, compressed asbestos, PTFE (Teflon), PVDF (Kynar), and 
PEEK. Polymer films in pump and valve pits including Amercoat, Amerlock 400FC 
epoxy and polyuria were confirmed to be compatible with tank wastes in the event of 
primary containment failure. 
Performed third-party reviews/inspections on the selection and installation of gaskets in 
bolted flange connections throughout an entire semiconductor fabrication campus. 
Selection of adequate gaskets, including gasket-specific certificates for tightness 
coefficients (gasket factors) , was verified. Inspection was performed after installation to 
ensure compliance with ASME & EN standards including: verification of proper 
torqueing and re-torqueing, spring washer locations, washer/flange material 
combinations, gasket material compatibility with process fluids, etc. 
Assessed the overall Tank Faims Contractor corrosion mitigation program that specified 
maintaining tank waste properties within specifications, assessing the resultant waste 
combinations before transfer or mixing, waste sampling, confirmation of annulus tank 
ventilation, and annulus video inspections. 
Reviewed the chemical compatibility of gases and chemicals upon mixing and with duct, 
pipe, flange, and gasket materials for a semiconductor fabrication campus. Chemicals 
included acids, bases, solvents, and fabrication waste. 
Consulted on the proper storage of chemicals, separation based on incompatibilities, 
secondary containment measures, and fire protection and life safety adequacy for 
chemical storage warehouses to ensure compliance with the International Fire Code, 
OSHA regulations, and governing standards. 
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• Perfonned design reviews and inspections on chemical storage systems, chemical 
processing systems, tools and machinery to confirm whether design theories would work 
as intended, that materials were compatible, and that operations were code-compliant. 

• Performed design review, inspections, and fire hazard analyses for high-hazard 
occupancies and special use buildings ( e.g., semiconductor, gas/chemical .storage, heavy 
mechanical, coating/dipping operations, refrigerated storage warehouses, Hanford 
infrastructure, specialty gas processes). 

• Perfonned building and system plan review for compliance with the International Codes 
(e.g., IBC, IFC, IMC, etc.), legacy codes (Uniform, BOCA, and Standard), NFPA codes 
& standards, ASME standards, SEMI standards, and a variety of other referenced 
standards. 

• Technical code & standard committee representation for a variety of client interests. 
• Investigated the compatibility of antifreeze solutions with piping and sealing components 

in residential sprinkler systems. 
• Created spreadsheet programs for hydraulic calculations ranging from pressure losses in 

waste water treatment piping systems to sizing programs for automatic fire sprinkler 
systems. Transformed the Plumbing Engineering and Design Handbook of Tables into a 
standalone program for the American Society of Plumbing Engineers (ASPE). 

Process Flowsheet Engineer, July 2007 to January 2013 
URS C01poration, River Protection Project - Hanford Waste Treatment Plant (WTP) : Richland, 
WA 

• Process Engineer responsible for the validation of the design for a $12 billion nuclear 
waste treatment plant. · 

• Analyzed the predicted composition of waste, close to 200 compounds, within all systems 
throughout the WTP. 

• Verified the material compatibility of ultrafilters with Hanford waste and that the erosion 
corrosion was below specified limits based on process demand and throughput 
requirements. 

• Reviewed the effects of chemical and radiological degradation on ion exchange resins to 
determine the estimated number of regeneration cycles that can be realized before resin 
replacement. Determined the estimated total cesium loading for each cycle based on the 
resin degradation calculations. 

• Analyzed exhaust compositions from the WTP for compliance with Washington State 
Department of Ecology and Environmental Protection Agency (EPA) standards. 

• Performed design review of the following systems: exhaust and scrubbers; ion exchange; 
ultrafiltration; evaporators; melters; transfer and mixing pumps. 

• Managed the calculation and implementation of RAMI data within an Operations 
Research model. 

• Composed reports ranging from in-house technical documentation to US Department of 
Energy (DOE) contract-deliverable assessments. 

Evaporation and Distillation Products Specialist, October 2006 to June 2007 
Buchi C01poratio11, New Castle, DE 

• Provided on-site bench-scale evaporation and distillation technical support for the U.S . 
customer base. 
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• Advised customers on appropriate consumable material selections for their bench-scale 
products based on the proposed equipment and chemical use. 

• Drafted technical documents and presentations to help the U.S. sales team and customers 
understand governing scientific principles of evaporation and vapor recovery. 

PROFESSIONAL LICENSES 

Licensed Professional Chemical Engineer (WA Lie. #47831) 
Licensed Professional Fire Protection Engineer (WA Lie. #47831) 

EDUCATION 

Master ' s of Engineering & Technology Management, 2010 Bachelor of Science in Chemical Engineering, 2006 
Washington State University, Tri-Cities, WA University of Delaware, Newark, DE 

Graduate Certificates in Engineering Management & Minors in Chemistry & Mathematics 
Project Management 

PROFESSIONAL SOCIETY MEMBERSHIPS & COMMITTEE APPOINTMENTS 

American Institute of Chemical Engineers (AIChE) 
Member 

2006 - Present 

Association of Energy Engineers (AEE) 
Member 

2010 - Present 

Benton-Franklin Council of Governments (BFCG) 
Board Member 

Be11to11-Fra11kli11 Economic Development 
Council 

2014 - Present 
Committee Member 

Comprehensive Eco110111ic Develop111e11t 
Strategies (CEDS) Strategy Committee 

2014 - Present 

International Association of Plumbing & 
Mechanical Officials (IAPMO) 

Technical Committee Member 
Uniform Solar Energy & Hydronics Code 
(USEHC) 

2013 - Present 

Meier Project No. 14-7579 

International Code Council (ICC) 
Member 

2012 - Present 
Code Development Committee Member 

biternational Energy Co11servation Code 
(IECC) - Commercial Code 

2015 - 2017 Code Development Cycle 

National Fire Protection Association (NFPA) 
Technical Committee Member 

NFP A 30A, Code for Motor Fuel 
Dispe11sing Facilities and Repair Garages 

2012 - Present 
NFP A 101/5000, Life Safety Code: 
Industrial, Storage & Misc. Occupancies 

20 I 2 - Present 

Society of Fire Protection Engineers (SFPE) 
Member 

2014 - Present 
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JAMES 
R. 
DIVINE 

GMM T, LTD., PC 

POB 4068 
West Richland, WA 99353 

(509) 967-2309 or (800) 570-2309 Fax (509) 967-2459 

Chief Engineer 

EXPERTISE 

Evaluation of the safe and proper use of engineering materials including the investigation of corrosion 
and degradation of metals and polymers in waste management, nuclear, construction, and industrial 
operations 
Independent oversight of hazardous waste system designs and construction 
Chemical behavior of high level wastes. 
Mitigation of buried materials degradation including cathodic protection and materials selection. 
Application of chemical and electrochemical engineering principles to industrial processes. 
Decontamination using chemical methods (chemical cleaning). 
Inter-disciplinary information exchange with emphasis on chemistry and engineering. 

EDUCATION 

UNIVERSITY 
BS. (with honors) 

PhD 

Chemical Engineering 
University of California, Berkeley 
Chemical Engineering (minors: Chemistry & Mathematics) 
Oregon State University, Corvallis 

INDUSTRY (Selected Courses) 
Arctic Engineering, Univ. of British Columbia 
Principles of Safety Evaluation for Managers 
Hazardous Waste Operator 24 hour Training for Supervisors with 8 hour Refreshers 

PROFESSIONAL CERTIFICATIONS 

1961 

1965 

Registered/licensed professional engineer in Washington (#12231 ), Alaska (#EC 5925), Idaho (#10292), 
Oregon (#17,054), Maryland (#21365), Arizona (#29767), New Mexico (#13190), and Montana (15030 
PE) 

Corrosion Specialist (#867) certified by the NACE International 

Registered with the National Council of Examiners for Engineering and Surveying (#13634) 
Registered with the USCIEP International Registry of Professional Engineers (#137) 
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In 1991 , Dr. Divine was instrumental in organizing ChemMet, Ltd. , PC, a licensed professional services 
engineering corporation for which he serves as Chief Engineer. He is in charge of the management of 
chemical and corrosion engineering tasks including environmental assessment efforts, evaluation of 
operational safety in industrial and nuclear facilities , and the development of programs which combine the 
principles of chemistry and materials . He is also responsible for assisting in the transfer of technology 
between governmental agencies and private industry. 

Some of his recent projects involve: 
0 Providing services as an independent qualified registered professional engineer (IQRPE) for 

several Hanford tank farm piping systems during design and construction ; 
• selection of materials for a proposed nuclear-waste treatment plant; 
0 evaluation of the failure of bolts on valves on potable water lines 
0 studies on and evaluation of aqueous corrosion in piping ; 
0 evaluation of welded water treatment skids for West Valley Nuclear; 
0 participation in a corrosion study of welds, conducted at Columbia Basin College; 
• participation in the oversight committee for the USDOE Rapid Commercialization Initiative (RCI); 
0 interfacing with Hanford and other Washington state personnel on three of the RCI technologies 

aimed for use in the state; 
0 participation in a technical review of international waste storage at Idaho Falls National 

Engineering Laboratory as one of three nationally selected NACE corrosion experts; 
0 oversight of corrosion design evaluations for the US Army Corps of Engineers; 
• evaluation and testing of water treatment processes; 
• corrosion monitoring and evaluation of the safety of Hanford nuclear waste storage tanks and 

underground waste sites; 
• the corrosion evaluation of waste and chemical processing operations; 
0 review of corrosion failures and probable causes for legal action; 
• the evaluation of polymers for use at waste treatment and disposal sites; 
• evaluation of coated systems used at national waste treatment site ; and 
• the cathodic protection of fuel storage sites. 

He has been an Adjunct Faculty Member of the Chemical Engineering Department at the Tri-Cities 
Campus of Washington State University. He has taught courses in fluid flow, thermodynamics, and 
corrosion as well as review courses in mathematics. 

- Prior to 1991 

Dr. Divine joined Battelle-Northwest in 1965 and was primarily concerned with studying corrosion 
mechanisms and kinetics in high-temperature water. He participated in programs aimed at establishing 
the effects of process parameters, including fluid hydraulics, heat flux, and radiation , on corrosion 
processes, corrosion product transport and deposition. Dr. Divine was also associated with studies on 
the dissolution of uranium and plutonium oxides, corrosion processes in nonaqueous solvent systems, 
and the electrodeposition of coatings on thin wires. During this period, he contributed to three invention 
reports and was a co-author of a US patent. He also developed, from a basic concept, a research 
program on corrosion of grinding steel in the mining industry that included international participants. 

In 1974, he joined Westinghouse Hanford Company as a Senior Process Chemical Engineer for the 
development of the Acid Digestion Process for the reduction of combustible transuranic waste volumes. 
During this period , he conceived of a novel method of processing acidic off-gasses to reduce their 
effective corrosiveness which was prepared as an invention report, collaborated on the development of 
methods of waste volume reduction , and assisted in the preparation of Safety Analysis Reports. 
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He returned to Battelle-Northwest in 1978 as a Senior Research Engineer where he conducted studies on 
corrosion and the mass transport of corrosion products in aqueous systems as well as studies on 
chemical decontamination of nuclear reactor systems. He also consulted on refinery corrosion. As 
Technical Leader of the Electrochemical and Corrosion Processes Group, he had the added responsibility 
of monitoring the technical performance of a group of eight professionals while serving as project 
manager for his own programs. He participated in and guided activities to promote and market the 
capabilities of the group and section . 

In 1983 - 1985, while serving as Technical Leader, he was promoted Staff Engineer. During this period , 
he was in charge of several technical programs as well as simultaneously serving in an administrative 
position. Typical programs included: 

A corrosion evaluation program on storage tank construction materials in simulated Hanford 
caustic waste mixtures which included developing and evaluating methods for in-tank 
corrosion monitoring. 

Development of inert anodes and cathodes for aluminum production by chemical and 
metallurgical engineering methods and by electrode reaction mechanisms studies using 
ac/dc methods. · 

Evaluation of atmospheric corrosion in Alaska for the purpose of extending the database of 
the contiguous United States into the Cold Regions. 

He served as Manager, Corrosion and Metallurgy Section, 1985-1989. During this period , he was in 
charge of an average of 30 (maximum of 55) Exempt and Non-exempt staff, an average annual section 
funding of about $5,000,000, a capital equipment inventory with a value of over $6,000,000, and over 
35,000 tt2 of facility space. 

He provided technical oversight on programs in the areas of: Corrosion Testing ; High-temperature and 
High-pressure pH and Conductivity Sensor Development; Chemical Cleaning (Nuclear and Chemical 
Systems); Geothermal System Materials Monitoring; Hazardous Waste Barrier Development; 
DOE/Industry Technology Transfer; Operation of a 100-Unit Autoclave Facility; Basic Electrochemical 
Processes of Stress Corrosion Cracking; and Natural Gas Pipeline Corrosion . 

Administratively he promoted the expansion of program development into new technical areas with the 
participation of all professional members of the section staff. He worked towards the simplification of the 
preparation of proposals, and instigated centralized control of Section Quality Assurance records to 
provide expeditious management oversight, increase staff acceptance to new regulations, and hold down 
costs . He developed and implemented a safety plan and training records system for the section that was 
copied for use at higher administrative levels. He also had developed and implemented an equipment 
inspection procedure for high temperature/pressure test equipment. 

While Section Manager, Dr. Divine maintained his own technical activities where he consulted with 
corporate , national , and local groups, primarily in the area of corrosion and environmental effects on 
materials including the testing of improved clothing materials exposed to surety agents. He conducted 
studies as the principal investigator in these areas. A 15-20% level of effort was allocated to these 
technical efforts; during this period, he conceived of a method for analyzing impurities in motor oil for 
which an invention report was filed . 

Following his tenure as Section Manager, he served as Principal Investigator and Project Manager for 
corrosion and materials test programs. Typical programs included studies on the corrosion of Hanford 
waste tanks and processing operations, the corrosion of steel in Hanford soil , and the testing and 
evaluation of polymeric liners for waste storage sites. He was also involved in technology transfer and 
the novel application of chemical engineering processes, as for example, when he conceived of, and was 
project manager, for a "novel" space suit glove developed by Battelle for NASA. 
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SELECTED COURSES TAUGHT 

Corrosion Short Course, with Dr. R. S. Johnson, at Idaho National Engineering Laboratory, July, 1994 
Sessions on Toxicology and Confined Space Entry for Hazardous Waste Operator Courses, 1996 through 2005 
Session on Stoichiometry for the ChemEng PE Refresher course on Aug , 1996, WSU-Tri-Cities 
Session on Materials for MechEng PE Refresher course in September, 2002, Bechtel National 
Session on BWR Corrosion to staff of the Bilibino Nuc. Pwr. Sta., Russia, in Anchorage, AK, October, 1997 

PROFESSIONAL AFFILIATIONS 

American Institute of Chemical Engineers, AIChE 
American Water Works Association , AWWA 
American Society for Testing & Materials, ASTM 
ASM International 
Association of Consulting Chemists & Chemical Engineers 
NACE International (The Corrosion Society) 
National Society of Professional Engineers, NSPE 
Society of Plastics Engineers, SPE 
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Member 
Member 
Member 
Member 
Fellow 
Lie. Member 
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Scott W. Seiler - Base Point, Inc. 
Subject Matter Expert - Regulatory Compliance 
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Management Leadership. Thirty years ofresults oriented leadership, with a substantial record of successfully 
managing diverse activities in challenging enviromnents. Experienced in corporate team projects and 
government-international contracting. 

Organization and Process Improvement. Developed and implemented significant improvements in a wide 
range of organizations and systems. Special skills in the disciplines of strategic planning, regulatory 
compliance, land, infrastructure, facilities and asset management. 

Program and Project Management. Successful planning and execution of multiple complex projects 
involving business planning, systems engineering, risk analysis, design, configuration management, 
construction, operations, demolition, and remediation. 

Capital Planning. Developing and implementing strategic capital asset plans that have significantly reduced 
operations and overhead costs, while improving the general condition and value of assets held by commercial 
and govermnent organizations. 

EXPERIENCE 

1999-current Base Point, Inc. - President 
Provide direct support for accelerated closure, enviromnental compliance, and land use projects. Including: 
IQRPE independent assessments of Hanford Tank Waste System installations, Baseline development for 
Hanford Tank Waste Project, and Rocky Flats Site Closure Planning. 

2006-current Federal Engineers & Constructors, Inc. - Vice President, US - President, UK 
Physical perfonnance of Nuclear and Hazardous Waste Project Delivery in the United States, Canada, and the 
United Kingdom. 

1996-1999 ICF Kaiser International, Inc. - Program Manager, Consulting Group 
Provided infrastructure and environmental management services to federal , state, local , and industrial clients 
throughout the U.S. Specific focus on strategic planning that lead to improved operations and services that 
ensured maximum impact for invested funds. 
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1989-1996 ICF Kaiser Hanford - Manager, Land and Infrastructure Division 
Responsible for life cycle planning of general support facilities , extensive infrastructure networks, and a 580+ 
square mile land base. Included strategic asset planning, land use, management of facility and maintenance 
upgrades, and the development and execution of a facilities demolition program. 

1987-1989 Boeing Advanced Systems Division -Administrator, Capital Assets Program 
Coordinated capital and strategic facility planning for this division of Boeing and integrated these plans with 
other divisions within the company. Included the justification of complex and highly technical projects to 
meet client needs, while maintaining and improving Boeing' s strategic capabilities within the aerospace 
industry. 

1985-1987 City of Bellevue, Washington - Manager, Design and Development Dept. 
Responsible for the permit review and issuance process within a progressive urban jurisdiction located 
directly east of Seattle. Included extensive interface and integration with the development community, 
business community, city council, and city staff and management. 

1982-1985 Rockwell Hanford Operations - Project Manager, Facilities Department 
Responsible for specific facility and infrastructure upgrade and utilization projects. Included 
projection of facility needs, definition and justification of projects, management of construction 
projects, and direction for life cycle maintenance. 

1980-1982 Benton County Planning Department, Washington -Associate Planner 
Defined and implemented both short and long range land use plans, codes, and standards. Required extensive 
public and political contact, while ensuring compliance with state and local laws and requirements for 
development within the County. 

1979-1980 Washington State University, Facilities Department- Design/ Draftsman 
Responsible for the design and implementation of grounds and facilities improvement projects. Included 
transportation upgrades, campus-wide signs program, land use assessment, and an athletic complex re­
development project. 

EDUCATION 

TRAINING 

AWARDS 

CLEARANCES 

BS, Land Architecture, Washington State University, 1980 
Supplemental Tracks: Civil Engineering 

Urban and Regional Planning 

Activity Based Planning and Management 
NEPA I CERCLA I RCRA Requirements and Processes 
WA ST Certified Water Treatment Plant Operator 
Real Property Management Practices 
Unifonn Building Code Plans Review 

DOE Office of River Protection Recognition Award, 2001 
Westinghouse Quality Achievement Award, 1991 
Washington State Planning Achievement Award, 1983 

Department of Energy ' Q' - Inactive 
Department of Defense 'Secret' - Inactive 
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In addition to the Subject Matter Experts, Meier would like to thank the assistance of: 

Alex Butterfield, Meier, P.E. 
Anthony Cockbain, Meier, P.E. and Project Manager 
Donna Williams, Meier, Administrative Assistant 
Leiloni Mahoney, AEM Consulting, Technical Editor 
Shari Matthews, Meier, Technical Editor 
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APPENDIXB 
40 CFR 265.191 AND WAC 173-303-640 CODE COMPLIANCE MA TRIX 
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APPENDIX B 40 CFR 265.191 AND WAC 173-303-640 CODE 
COMPLIANCE MATRIX 

LIST OF TABLES 

Table B-1: Compliance Matrix for DST Structural Adequacy Assessment ........... ... ....... ....... .. B-3 
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Table B-4: Compliance Matrix for DST Leak Detection Instrumentation ........... ... ....... ........... B-7 

Table B-5 : Compliance Matrix for DST System Cathodic Protection .... ............................. .. ... B-8 
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Scope 40CFR 265', Subpart J 

265.19 1 assessment of existing tank 
system's int~grity . 

(a) For each existing tank system that 
does not have secondary containment 
meeting the requirements of 26S.193, 
the owner or operator must determine 
that the tank system is not leaki ng or is 
unfit for use. Except as provided in 
paragraph (c) of this section, the owner 
or operator must obtain and keep on fi le 
at the fac il ity a written assessment 
reviewed and certifi ed by a qualified 

DST Structura l Profess ional Engineer in accordance 

Adequacy wi th 270.1 l (d) o f thi s chapter that 

Assessment attests io the tank system ' s integrity by 
January 12, 1988. 

(b) This assessment must determine that 
the tank system is adequately designed 
and has sufficient structural strength and 
compatibi li ty wi th the waste(s) to be 
stored or treated to ensure that it wi ll not 
co llapse, ru pture, or fa il. At a 
minimum, this assessment must consider 
the fo llowing: (I ) design standard(s), if 
ava ilable, according to which the tank 
and ancillary equipment were 
constructed. 

DST Structura l (4) Documented age of the tank system, 
Adequacy i f ava ilable (otherw ise, an est imate of 

Assessment the age) 

--

DST Structu ral 
Adequacy 

Assessment 
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Table B- 1: Compliance Matrix for DST Structural Adequacy Assessment 

WAC 173-303-640' Assessment Adivities Pr imary Items Assessed Conclu sions 

(2) tc) This assessment must T anks: I. Volume I : IQRPE Double-Shell Tank Integrity . The DST Tanks and Pits are adequate ly designed 
determme that the ta nk system 1s I Review existing assessments of Assessment Report HFFACO M-48- 14, RPP-28538, and have suffi cient structural strength that they wi ll 
adequately designed ru1d has existing double-shell tank Rev. 5 not co llapse, rupture, or fa il. 
sufficient structural strength and construction. 2. RPP-RPT 50440, 2013 , 2006 Double-Shell Tank . Tank des igns provide structu ral adequacy unti l 60 
compatibi lity with the waste(s) to 

2 Dete rmine Key operating Integrity Assessment Recommendanon Dispos it ions, year tank life wi th respect to design adequacy and 
be stored or treated, to ensure that it 

parameter li mits for double-shell Rev. I, \Vash ington River Protection Solu tions, LLC, structu ral strength. 
will not co llapse, rupture, or fai l. 
At a min imum, this assessment tanks. Richland, Washington. . Operating parameter limits are properl y maintai ned. 

must consider the fo llowing: (i) 3 . Review operating records to 3. Volume 6 : IQRPE DST System In teg ri ty Assessment . DST Dome Loading Prog ram is adequate and proper 
desig n standard(s), if avai lab le, determine if operating parameters are - Evaluation and Documentation of DST Secondary controls are implemented. The Dome Loading 
accord ing to which the tank system maintained. Liner Issues, RPP-22604, Rev. I Program is now under contro l of one au thority . 
was constructed. 

Pits: 4. Volume 7: JQRPE DST System Integri ty Assessment . Pits fo r DST Tank Farms meet or exceed pit design 

I Review Pit structural assessments 
- Evaluation of the Dome Load Program for Double- requ irements for the A Y Tank Farm. Therefore, all 

that have been performed. 
shell Tanks, RP P-20556, Rev 1 pits are structurally adequate since no structu ra ll y 
S. Independent Qualified Registered Professional significant cracks were noted during the coating 

2. Coordinate with NACE Coatings 
Engineer (IQRPE) Reports since 2006 DST AR replacements. 

SME to assess if any structurally 
s ignificant cracks may be present. 6. OSD-T-1 51-00007 (Operating Specifications . Determine current life expectancy of the Tanks to be 

Document) completed before 2025 At that time, AY- J0 Jwill 

7. PC SACS (Surveill ance Analys is Computer Systems) be SJ years o ld, which 1s 7 years from current life 

8. RP P-RPT-28968, 2009, Hanford Double-Shell Tank 
expectancy. 

T hermal and Seismic Project - Summary of Combined 
Thermal and Operating Loads with Seismic Analysis, 
Rev. I, Washington River Protection Solutions, LLC. 
Richland, Washington. 

9. Tank Farm Construction Extent of Condition Review 
fo r Tank Integrity Reports (EOCs) 

(iv) Documented age of the tank Veri fy that age information exists for I. Volume I : lQRPE Double-Shell Tank Integrity . Age of tanks and p its verifi ed . 
system, if availab le (otherwise, an each tank system. Assessment Report HFFACO M-4 8-1 4, RPP-28538, 
estimate of the age) Rev. 5 

(2) (e) The owner or operator must Based on the assessment outlined .. . Based on current structura l adequacy and no 
develop a schedu le fo r conducti ng above, recommendations regard ing evidence of s ignificant corros ion, a IO year interval 
integrity assessments over the li fe scheduled integrity assessments will for the next DST A R is appropriate. 
of the lank to ensure that the tank be made, as requ ired. . Visual inspections should be conducted at least 
retains its structural integrity and every 8 to 10 years preced ing UT and can help 
will not collapse, rupture, or fa il. direct where UT measurements are taken. 
The schedule must be based on the 
results of past ihtegrity . LIT measurements should be conducted at least 

assessments, age of the tank every 8 to IO years. 

system, material s of construction, . Determine the temperature of the steel plate at ti me 
characteristics of the waste, and any and location of UT measurements. 
other relevant factors. 

b 40 CFR 265. ··Interim Sta tus Standards for Owners and Operators of J-137..ardous Was te Treatment. Storage. and Disposal Facili ties:· Subpa rt J ... Tank Systems:· Code of Federal Rcg11fa11on.L as amended. U.S. Government Pnnting Office. Washington. D.C 
WAC- I 73-303-640. ··D:mgerous Waste Regulat1 011s:· Secti on 640. " f rui k Systems.'' WashingtonAdminisrra11ve Code. as amended. Washington State Department of Ecology. Olympia. Washington. 

WAC 173-303-810, .. Dangerous Waste Regulati ons.'· Secti on ~10, ·'General Pennit Conditions:· WashingronAdn11ms1ra1ive Code. as nmended. Washington Slate Department ofEcolO!,'Y, Olympia, Washington. 
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Table B-2: Compliance Matrix for DST Waste Compatibility 

WAC 173-303-640• Asseun1ent Activi ties Primary Items Assessed 
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Double-Shell Tank System Integrity Assessment Report (DST A R) 

Conclus ions 

(b) This assessment must determine (2) (c) This assessment must I. Review prior corrosion I. Volume 3: IQRPE DST System Integrity Assessment . The chemical compositions o f the wastes stored 
that the tank system is adequately detem1ine that the tank system is assessment. - Waste Compatibil ity , RPP-25 153, Rev. I within the DSTs have been kept with in acceptable 
designed and has suffic ient structural adequately designed and has sufficient limits so as to limit corrosion of DST materials. 
strength and compatib ili ty with the structura l strength and compatibi lity 2 . Review new corrosion reports after 2. RPP-RPT 50440, 2013 , 2006 Double-Shell Tank 
waste(s) to be stored or treated to with the waste(s) to be stored or 2006 DSTAR. 1ntegrity Assessment Recommendation Dispositions. . o new corrosion mechanisms have been identified 
ensure that it wi ll not collapse. treated, to ensure that it wi ll not Rev. 1. \Vashington River Protection Solu1 ions. LLC. since the 2006 DSTA~ and modificat ions to the 
rupture, or fa il. At a minimum, th is collapse, rupture, or fai l. At a Richland, Washington. DST, as documented in IQRPE reports, have 
assessment must consider the minimum, this assessment must utili zed acceptable maten als fo r waste compati b,lity 

DST Waste fo llowi ng: ( I) design standard(s), if consider the foll owing: (i) design 3. Independent Qualified Registered Professional wi th respect to DST corrosion and longevity 
Compatibi lity available, accord ing to which the tank standard(s), if avai lable, accordi ng to Engineer (JQ RPE) Repo,ts since 2006 DSTAR 

and ancillary equi pment were which the tank system was . Recommendations from the 2006 DST A R affecting 
constructed. constructed. 4. OSD-T-1 5 1-00007 (Operating Specificatio ns DST material compatibility with the waste have 

Document) been closed. 

5. Laboratory Reports . Operating specifications ensure that the waste will 
continue to be stored, transferred. and moni tored to 
limit effects on DST integrity . 

(2) Hazardous characteri stics of the (i i) Hazardous characteristics oft.he I . Review the estimated I . IQRPE DST System Integrity Assessment • Waste . Estimated tank inventori es by consti1uen1 obta ined 
waste(s) that have been or will be waste(s) that have been and wi ll be concent rations for a ll chemicals of Compatibil ity , RPP-25 153, Rev I from the Best Bas is Inventory (BB i) indicate that 
handled. handled. concern as a baseline fo r future tank waste characten shcs pose no physical hazards 

assessments. This may include toxic 2. RPP-RPT 50440, 20 13, 2006 Double-Shell Tank to the DSTS in tegrity. 
and organic constituents and those Integrity Assessment Recommendation Dispos1t1ons, 
that cont ri bute to corrosion Rev. I, Washington River Protection Solutions, LLC, . Aging waste will not pose addition concerns, as 

DST Waste mechani sms. Richland, Washington. operating speci fi cations adequately ensure the 
Compatibi lity management o f waste characteri sti cs with in the tank 

2 Review the Transfer Compatibi li ty 3 0 D-T-1 5 1-00007 (Operating Speci fi ca11ons and also during/after transfers 
Program to determine how chemical Document) 
inventori es are being managed in . Recommendations from the 2006 DST A R affecting 
o rder to avo id combi nations 1ha1 4 . Bes! Bas is Inventory (BBi) Summary Tables waste characte risti cs have been closed. 
creale concerns. 

5. Waste Compatibility Assessment Repo,;s 

-- (2) (e) The owner or operator must I Recommend an assessment -- . The characteristics of the tank waste, as currently 
develop a schedu le for conducting schedule based upon current tank managed, are not a driver of the schedule fo r 
integrity assessments over the li fe of system materials and associated conducting the next integri ty assessment. 
the tank to ensure that the tank retains chemi stries, proposed fu ture tank 

DST Waste 
its structural integrity and will not chemistries, and proposed operations. . 1ndependent confi rmati on that waste is managed 

Compa11 b1 lity 
co llapse, rupture, or fai l. The within current operating specifications shou ld occur 
schedule must be based on the results on a period not to exceed IO years. 
of past integrity assessments, age of 
the tank system, materi als of 
construction, characteristics of the 
waste, and any other re levant fac tors. 

40 CFR 265, .. Inte rim Sta1Us Standards for Owners and Operators of H.v..ardous Waste Treatment. Storage, and Di!posal Facilities." Subpart J. ' 'Tank Syste111s:· Code of Federal Regulut,ons, as amended. U.S. Government Pnnt ing Office. Washington, D.C. 
WAC- J 7J. J03.G40. •·D::mgerous Was te Regula1ions.'· Secti on MO. --Tank Systems.'· Washington Admmistranve C0tle. as amended. Washington State Department of Ecology. Olympia. Washington. 

c WAC I 73•303-K 10. ·"Dangerous Waste Regulati ons," Section R 10. ·'General Permit Condi tions.'' Washington Admimstratlve Code. as amended, Washington Slate Department of Ecology, Olympia, Washinglon. 
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Scope 40CFR 265' , Subpart J 

265 .19 1 assessment of existing tank 
system's integrity. 

(a) For each existing tank system that 
does not have secondary containment 
meeting the requirements of265.193 , 
the owner or operator must determine 
that the tank system is not leaking or 
is unfit for use. Except as provided in 
parag raph (c) of this section, the 

DSTWTS owner or operator must obtain and 
keep on fil e at the fac il ity a written 
assessment reviewed and certifi ed by 
a qualified Professional Eng ineer in 
accordance wi th 270. I I(d) of thi s 
chap ter that att ests to the tank 
system ' s integrity by January 12, 
1988. 

(b) This assessment must determine 
that the tank system is adequately 
designed and has sufficient structural 
strength and compatibili ty with the 
waste(s) to be stored or treated to 
ensure that it wi ll not collapse, 
rupture, or fa il. At a minimum, thi s 
assessment must consider the 

DSTWTS followi ng: ( I) design standard(s), if 
available, according to which the tank 
and ancillary equipment were 
constructed . 

(4) Documented age of the tank 

DST\VfS system, if ava ilab le (otherwise, an 
estimate of the age) 

Meier Project No. 14-7579 
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Table B-3: Compliance Matrix for DST WTS (2 sheets) 

WAC 173-303-640' Assessment Activit ies P rim a ry Items Assessed 

(2) Assessment of existing tank I. Review tank system leak I. Volume I : IQRPE Double-Shell Tank Integrity 
system's integrity. tightness. Assessment Repo11 HFFACO M-48-14. RPP-28538, 

Rev. 5 
(a) For each existing tank system, the 2. Review Fitness For Use 
owner or operator must determine that Program and Active Line List to 2 . RPP RPT 50440, 20 I 3, 2006 Double-Shell T ank 
the tank system is not leaking or is assure that each component of the Integri ty Assessment Recommendation Di spositions, 
unfit fo r use. Except as provided in \VTS is still Fit For Use. Rev. I, Washington River Protection Solut ions, LLC, 
(b) of this subsection, the owner or Richland, Washington. 
operator must obtain and keep on fil e 
at the facility a written assessment 3. Volume 2: IQRPE DST System Integrity Assessment 
reviewed and cert ified by an - Pipeline In tegrity , RPP-27591, Rev I 
independent, qualifi ed registered 
profess ional eng ineer, m accordance 4 . Volume 5: IQRPE DST System Integri ty Assessment 
wi th WAC I 73-303 -810( 13)(a),' that - Waste Transfer Line Encasement Integri ty Technology 
attests to the tank system's integrity Study. RPP-27097, Rev. I 
by Janua1y 12, 1988, for underground 
tanks that do not meet the 5. Independent Qualified Registered Profess ional 
requ irements of subsection (4) of thi s Eng ineer (IQRPE) Repo11s associated with WfSs since 
section and that cannot be entered for 2006 DSTAR. 
inspection, or by January 12, 1990, 
for all other tank systems. 6. Fit-for-Service (FFS) Program - Acti ve Lines List 

(2) (c) This assessment must I. Review prior design assessment. I. Volume 2: IQRPE DST System Integrity Assessment 
determine that the tank system is - Pipeline Integrity, RPP-2759 1, Rev. I 
adequately desig ned and has suffi cient 2. Review new design reports after 
structural strength and compatibi lity 2006. 2 . RPP-RPT 50440, 20 13, 2006 Double-Shell Tank 
with the waste(s) to be stored or Integri ty Assessment Recommendat ion Dispositions, 
treated, to ensure that it wi ll not Rev. I, Washington River Protection Solutions, LLC, 
collapse, rupture, or fai l. At a Richland, Washington. 
minimum, this assessment must 
consider the fo llowing: (i) design 3. Volume S: IQRPE DST System Int egrity Assessment 
standard(s), if available, according to - Waste Transfer Line Encasement Integrity Techno logy 
which the tank system was Study, RPP-27097, Rev. I 
constructed . 

4 . Independent Qualified Reg istered Professional 
Engineer {IQRPE) Reports assoc iated wi th WTSs. 

5. RPP-RPT-28500. 

6. TFC-ENG-STD-22. 

(iv) Documented age of the tank Verify that WTS component age I. Volume I : IQ RPE Double-Shell Tank Integrity 
system, if avai lable (otherwise, an information exists. Assessment Repo11 HFFACO M-48-1 4, RPP-28538, 
estimate of the age) Rev. S 

RPP-RPT-5844 I Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Concl us ions 

. The DST WTS has been demonstrated to be leak 
tight and fit fo r use. 

. There is a ''Fit-for-Service" (FFS) program in place 
to ensure the WTS remains operational and leak 
tighl. The FFS program includes the requirement of 
IQRPE review and repo11ing for all new piping, 
j umper, and anci ll ary equipment installations. The 
reviews required from the IQRPE incl ude design, 
fabrication, and installation. An JQRPE or Qualified 
Independent Inspector (QII) is required to do 
independent reviews and verifications of all new 
installations. 

. The DST WTS has been demonstrated to be 
designed to meet appropriate industry standards. 

. The design of new eqmpment and piping systems 111 

the DST WTS is guided by Engineermg Standard 
TFC-ENG-STD-22. The technical basis for th is 
standard is found in RPP-RPT-28500. 

. Appropriate industry standards are used in the 
design, fabri cation, installation, and testing of 
components and systems associated with the DST 
WTS. 

. Independent design reviews are conducted by an 
IRQPE and design review repo1ts are provided. 

. The age of the DST WTS is documented . 

...... Page B-5 
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Table 8-3: Compliance Matrix for DST WTS (2 sheets) 

Scope 40CFR 265' , Subpart J WAC l 73-303-640" Assessment Act ivities Primary Items Assessed 

(5) Results of a leak lest, internal (v) Results of a leak test, internal Determine ifWTS components I. Independent Qualifi ed Registered Professional 
inspection, or other tank integrity inspection, or other tank system comply. Engineer (IQRPE) Reports since 2006 DST AR. 
examination such that: (i) For non- integrity examination such that:(A) (Jumper Component Assessments) 
enterable underground tanks, th is For nonenterable underground tanks, 
assessment must consist of a leak test the assessment must incl ude a leak 2. Test Repo rt s 
that is capabl e of taking into account test that is capable of taking into 
the effects of temperature variations, account the effects o f temperature 3. RPP-PLAN-52788 Rev 0 
tank end defl ecti on, vapor pockets, variations, tank end defl ection, vapor 
and high water table effects,(ii) For pockets, and hi i h water table effects~ 
other than non-enterable underground and(B) For other than nonenterable 

DSTWTS tanks and for ancill ary equipment, thi s underground tanks and for ancillary 
assessment must be either a leak test, equipment, this assessment must 
as described above, or an internal include either a leak test, as described 
inspection and/or other tank integri ty above, or other integrity examination. 
examination certified by a qualified that is certifi ed by an independent , 
Professional Eng ineer in accordance qualified registered professional 
with 270.1 I (d) of this chapter that eng ineer, in accordance with WAC 
addresses cracks, leaks, corrosion, and I 73-303-8 10 ( l3)(a), that addresses 
erosion cracks, leaks, corros ion, and erosion. 

-- (2) (e) The owner or operator must Based on the assessments -
deve lop a schedule for conducting performed above, 
integri ty assessments over the life of recommendations regard ing 
the tank to ensure that the tank reta ins inspection schedules w ill be made, 
it s structural integri ty and will not if requ ired. 

DSTWTS coll apse, rupture, or fail. The 
schedu le must be based on the results 
o f past integrity assessments, age of 
the tank system, materia ls of 
construction, characteristics o f the 
waste, and any other relevant factors. 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integri ty Assessment Repo,1 (DST AR) 

Conrlusions . T he DST WTS has been demonstrated to be leak 
tight. 

. T he "Fit-fo r-Service" (FFS) program recommends 
pneumatic leak tests be pe1formed on the 
encasement of all transfer lines in the FFS scope 
(excluding HIHTLs). 

. The reviews required from the IQRPE include 
design, fabrication, and installation. An IQRPE or 
Qualifi ed Independent Inspector (QJJ) is required to 
do independent reviews and verifi cations of all new 
install ations. 

. RPP-PLAN-52788 Rev 0 recommends the 
encasements be re-tested on a I 0-year schedule or 
prior to next use, whichever is greater. 

. Leak testing has been conducted and the program is 
working. Line SL-1 64 fa iled a leak test and was 
subsequently removed from the fit- fo r-serv ice list. . IQRPE concurs that the encasements should be re-
tested on a I 0-year schedu le or prior to next use, 
whichever is greater. 

. For existing pipeline and encasements, the next 
overall DST AR integri ty assessment should fo llow 
the current IO year schedu le. There is no evidence 
of significant corros ion, erosion or structural 
degradation for the waste transfe r components. 

, 40 CFR 265. "Interim Status Standards fo r Owners and Operators of Ha1..ardous Waste Treatment. Storage, and Disposal Facilities.'' Subpart J, ' 'Tank Systems:· Code uf Federal Reg11 /at1ons , as amended. U.S. Go,·emment Printing Office. Washington, D.C. 

: WAC-I 73-303-640. "Dangerous Waste Regulations,·· Section 640. ·'Tank Systems.'· Washington Admmistrauve Code. as amended. Washington State Department of Ecoloi.,•y. Olympia. Washington. 
WAC 173-303-8 I 0. •·Dangerous Waste Regulati ons." Section 810 ... General Pem,it Conditions: · Waslungron Admm1s1ra1il>e Code. as amended. Washington State Department of Ecology. Olympia Washington. 
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RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTA R) 

Table B-4: Compliance Matrix for DST Leak Detection Instrumentation 

Scope 40CFR 265', S11bpart J WAC 173-303-640' Assessment Activit ies Prim a ry Items Assl."ssed Concl usions 

IA (2) (a) For each existing tank system. I. Review existing leak detection I. Tank Fann daily round sheets/logs . The existing DST leak detection devices meet the 
the owner or operator must determine components li sts by tank and WfS to 2. Tank systems transfer plan and round sheets/logs requirement to determine that the tank systems are 
that the tank system is not leak ing or dete,mine physical leak detection 

3. AY- 102 Leak Inspection Report 
not leaki ng or unfit for use. 

is unfit for use. methods currently in place. 
4. Leak Detection Problem Evaluat ion Requests (PE.Rs) . The Tank Farm Dai ly Rounds logs demonstrate 

2 . Review existi ng mai ntenance 5. W ashington Pollution Control Hearings Board continued survei llance of all leak detectors and level 
program and schedules to determi ne (PCHB) 98-429 and 98-250 (SY Sett lement Agreement, detectors as well as the associated alarm systems. 
that administrative controls are ii:i SY tank leak detection system settlement decision) 
place. 

System Design Descriptions for each of the DST tank 
. Although Tank AY-102 is not within the scope of 

6. th is repo1t , the extra emphasis placed on it has 
3. Review existing maintenance on storage systems heightened the awareness and importance of earl y 
the leak detection system and leak detection. 
scheduled PM are in compliance wi th 
requirements. . The leak detection related Problem Evaluation 

DST Leak Requests (PERs) have led to refinements in the 
Detection 4 . Review knovvn leak reports / data to mamlenance and calibration procedures for the leak 

lnstmmentation assess leak detection system detection devices. 
performance. . The DSTs each have at least th ree (3) annulus leak 

detectors and one (1) level detector (all Enraf 
devices) that satisfy the SY Settlement Agreement 
(Washington Poll uti on Control Heari ngs Board 
(PCHB) 98-249 and 98-250) req 11 irements. 

. Information regard ing leak detection devices is not 
managed in a single database. Thus, information 
should be coll ected and managed in a single 
database such that any issues with a particular 
device or location can be tracked as well as an aid to 
identifying reoccurri ng issues and maintenance done 
on the devices. 

40 CFR 265. ··Interim Status Standards fo r Owners and Operators of Ha7..a rdous Waste Treatment, Storage. and Disposal Facilities:· Subpart J. "Tank Systems:· Code of Federal Regula11ons. as amended. U.S. Government Printing Office. Washington. D.C. 
WAC-1 73-303-640. ;.Dangerous Waste Regulalions.·· Section MO. ·"Tank Systems.·· Wa.fhington Administrative Code. as amended. Washington State Department of Ecology. Olympia. Washington. 

WAC I 73-303-810. ··Dangerous Waste Reg ulations." Section 8 I 0, ··General Permit Condi tions: · Washmgton Admmi.ftraflve Code. as a.mended. Washington Slate Department of Ecology. Olympia. Washington. 
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Scope 40CFR 265' , Subpart J 

3/2/2016 - 12:53 PM 

Table B-5: Compliance Matrix for DST System Cathodic Protection 

WAC 173-303-640' Assessment Activi ties Primary Items Assessed 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integri ty Assessment Report (DST AR) 

Conrlusions 

(3) Existing corrosion protection (iii) Existing corrosion protection I. Review cathodic protection system I. Volume 4: IQRPE DST System Integrity Assessment . The cathodic protection equipment insta lled to 
measures measures design background . - Cathodic Protect ion for DST Transfer Lines, RPP- protect the reguhned piping along \\~th testing and 

25299, Rev I repo11ing procedures is consistent with industry 
2 . Review design modificati ons to the standards. Therefo re, the DST cathodic protection 
cathodic protection system. 2. RPP- RPT 50440, 2013 , 2006 Double-Shell Tank system meets fit for use requirements. 

Integrity Assessment Recommendation Di sposi tions. 
3 . Review monitoring protocol. Rev. I . W ashington Rive r Protection Solut ions, LLC, . The addition of suppl emental inspection techniques 

Richland, Washington. that have been implemented srnce 2006 DST AR, 
4 . System operation wi thin NACE specifica ll y coupons, ER probes, and the use of 
Requirements 3. SY cathodic protection modifications synchronizable current interrupters are an 

DST System 
enhancement to the monitoring of the overall 

Cathod ic Protection 4. PM schedules and PM listings cathodic protection system. 

5. Cathodic Protection Annual Reports. . Direct assessment methodologies shou ld be 

6. 2014 overall system assessment report . 
implemented for the ACT I 00 piping in the next 5 
years in order to va lidate current cathodic protection 

7. RPT-PLAN-55857, Rev. 0 Cathodic Protection 
system operation for thi s type of piping. 

Program Improvement Plan . The monitormg protocol and system operations are 
performed in accordance with industry sta ndards 
and comply with NACE requirements. 

( 4) Documented age of the tank (iv) Documented age of the tank Verify that age information exists for 
I. Volume I : IQRPE Double-Shell Tank Integrity 

. The age of the DST cathodic protection system is 
DST System system, if ava ilab le (otherwise, an system, if available (otherwise, an each cathodic protection system. 

Assessment Repo1i HFFACO M-48-14. RPP-28538, documented. 
Cathodic Protection estimate of the age) estimate of the age) 

Rev. 5 

·- (2) (e) The owner or operator must Based on the assessment outlined -- . Testing intervals for the cathodic protection system 
deve lop a schedule for conducting above, recommendations regarding are outlined in WAC 173-303-640 (6}(c} and require 
integrity assessments over the life of scheduled DST System cathodic annual monitoring of the cathodic protection test 
the tank to ensure that the tank retains protection assessments wi ll be made, stations and bimonthly inspection of a ll impressed 

DST System 
its structural integrity and wi II not as requ ired. current sources (rectifiers). These reg ulatmy 
collapse, rupture, or fai l. The requirements are being met. 

Cathodic Protection schedule must be based on the results 
of past integrity assessments, age of . For existing cathodic protection systel""!1, the next 
the tank system, materials of overa ll DST AR integrity assessment should fo llow 
construction, characteristics of the the current IO year schedule. 
waste, and any other re levant factors . 

40 CFR 265. ··interim Status Standards for O\rners and Operators of Hazardous Waste Treatment. Storage. and Disposal Faci liti es:· Subpart J. ,;Tank Systems:· Code of Federal Rcg11/mions. as amended. U.S. Gove rnment P1inting Orfice. Washington. D.C 
h WAC•I 73-303-640. '·Dangerous Waste Regulations."' Section 640 . .. Tank Systems:· Washingron Admmistrat1ve Cod e. as amended. Washington State Dep:irtment of Ecology. Olymprn. Washington. 

c WAC I 73-303-81 0. ·'Dangerous Waste Regulations.'' Section 8 I 0. "General Permit Conditions ... Washing/On Admims1rative Code. as amended. Washington State Department of Ecology, Olympia. Washington. 
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Scope 40CFR 26S', Subpart J 

(4) Documented age of the tank 

Pit Coatings system, if available (otherwise, an 
estimate of the age) 

(5) Results of a leak test, internal 
inspection, or other tank integri ty 
examination such that : 

(i) For non-enterable underground 
tanks, this assessment must consist of 
a leak test that is capable o f taking 
into account the effects o f temperature 
variations, tank end defl ection, vapor 
pockets, and hig h water tab le effects, 

Pit Coatings (ii) For other than non-enterable 
underground tanks and for anci llary 
equipment , this assessment must be 
either a leak test, as described above, 
or an internal inspecti on and/or other 
tank integri ty examination certified by 
a qualified Professional Engineer in 
accordance wi th 270.1 I ( d) of thi s 
chapter that addresses cracks, leaks, 
corrosion, and erosion 

.. 

Pi! Coatings 

3/2/201 6 - 12:53 PM 

Table B-6: Compliance Matrix for Pit Coatings 

WAC 173-303-640' Assessment Act ivi ties Primary Items Assesnd 

(iv) Documented age of the tank Verify that age information exists for I. Volume I : IQRPE Double-Shell Tank Integri ty 
system, if availab le (otherwise, an each pit . Assessment Report HFFACO M-48-14, RPP-28538, 
estimate of the age) Rev. 5 

(v) Results of a leak test, internal I . Review design documents fo r pit I Volume I IQRPE Double-Shell Tank lntegn ty 
inspection, or other tank system coatings. Assessment Report HFFACO M-48-1 4. RPP-28538, 
integrity examination such that : Rev. 5 

2. Review inspection and repair of 
(A) For nonenterable underground coatings. 2. RPP-RPT 50440, 20 13, 2006 Double-Shell Tank 
tanks, the assessment must include a Integri ty Assessment Recommendation Di sposit ions, 
leak test that is capable of taking into 3. Review Inspection and Repair Rev. I, W ashington Ri ver Protec tion Solutions, LLC, 
account the effects of temperature Reports to include certifi cation of Richl and, Washington. 
vari ations, tank end deflecti on, vapor individuals performing upgrades / 
pockets, and high water tabl e effects: repair and certifi cation of inspect ion 3. Independent Qualified Registered Professional 
and personnel . Engineer (IQRPE) Reports si nce 2006 DST AR. 

(8 ) For other than nonenterable 4 . Develop and evaluate a matrix of 4. T0-040-050, Perform Inspections of Pu Coatings, 
underground tanks and for ancillary pit coating inspection history and Tank Operati ng Procedure. 
equipment, this assessment must planned inspections. 
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 
173-303-8 IO ( I 3)(a), that addresses 
cracks, leaks, corrosion, and eros ion. 

(2) (e) The owner or operator must Based on the assessment outl ined --
develop a schedule for conducting above, recommendations regarding 
integrity assessments over the li fe of scheduled pit secondary 
the tank to ensure that the ta nk retains liners/coatings assessments will be 
its structural integrity and wi ll not made, as required. 
co llapse, rupture, or fail. The 
schedule must be based on the results 
of past integrity assessments, age of 
the tank system, materials of 
construction, characteri sti cs o f the 
waste, and any other relevant fac tors. 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Repoi1 (DSTAR) 

Conclusions 

. The age of the DST pit coatings is documented. 

. Given known pit coating conditions and operational 
requirements, the DST pit coatmgs are m 
compliance with fit for use requi rements 

. The 2006 DST AR recommended pit coating 
inspection cycles. These recommended inspecti on 
cycles are not being met for pit s that are not being 
used. In these instances, the pit coatings must be 
inspected prior to use. 

. The impl ementation of current inspection and repair 
procedures are provid ing adequate evidence of pit 
coatings condition s in order to assess compli ance. 

. For pit coatings, the next overa ll DSTA R inlegrity 
assessment should fo llow the current IO year 
schedule . 

: 40 CFR 265, ""Interim Status Standards for Owners and Operators of Ha7.ardous Waste Treatment. Storage, and Disposal Faci lities:· Subpart J, ' 'Tank Systems,·· Code of Federal Regulations , as amended. U.S. Government Printing Office. Washington. D.C. 
WAC- I 73-303-640 . .. Dangerous Waste Reg ulations.·· Secti on 640 ... Tank Systems." IVashmgron Adm1111stra11 vc Code. as amended. Washington State Department of EcolO!,')'. Olympia. Washington. 

c WAC 173-303-8 10. •·Dangerous Waste Regufo,ti ons;· Section 810, '·General Permit Condi11 ons; · Washington Adminwrarive Code. as amended. Washing1on State Department of Ecology. Olympia. Washmglon. 
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Coffosion of DST (3) Existing corrosion protection 
WTS measures 

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

(ii) For other than nonenterable 
underground tanks and for ancillary 

Corrosion of DST equipment, this assessment must be 
WTS either a leak test, as described above, 

or an internal inspect ion and/or other 
tank integrity exami nation c.ertified by 
a qua lified PE in accordance with 
270.1 l(d) of thi s chapter that 
addresses cracks, leaks, corrosion, and 
erosion. 

--

Corrosion of DST 
WTS 

3/2/2016 - 12:53 PM 

Table B-7: Compliance Matrix for Corrosion of DST WTS 

WAC 173-303-640• Assessment Ac tivities Prim ary Items Assessed 

(iii) Existi ng con-osion protection Confirm that adequate corrosion I. OSD-T- 15 1-00007 (Operating Specifi cations 
measures protection measures are in place. Document) . 

2. RPP-RPT 50440, 20 13, 2006 Double-Shell Tank 
Integrity Assessment Recommendation Dispositions, 
Rev. I, \Vashington River Protection Solutions, LLC, 
Richland, W ashington. 

(v) Results of a leak test, internal Determine: I. UT Reports 
inspection, or other tank system 

2. In-tank probes and coupons Reports 
integrity examination such that: I . If any DST tank walls are thinner 

than 90% of the nominal wall 3. Laborato1y Test ing Reports 
(B) For other than nonenterab le thickness. 

4. Visual Inspection Reports underground tanks and for anci ll ary 
equipment, this assessment must 2. If any DST tank walls have pits 
include either a leak test, as described deeper than 25% of the nominal wall 
above, or other integrity examinat ion, thickness. 
that is cetiified by an IQRPE, in 
accordance with WAC 173-303-8 JO 3. If any DST walls have li near 
(13)(a), that addresses cracks, leaks, indications of6 in. or more and a 
co1Tosion, and erosion. depth of more than 1/ 10 of wall 

thickness . 

{2) (e) The owner or operator must Based upon the reports and I. UT Reports 
develop a schedule for conducting attachments, make recommendations 

2. ln-tank probes and coupons Reports 
integrity assessments over the life of regard ing future corrosion 
the tank to ensure that the tank retains assessments. 3. Laboratory Testing Reports 
it s structural integrity and will not 

4. Vi sual Inspection Reports coll apse, rupture, or fa il. 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. 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Conclusions 

. The DST System has adequate corrosion protection 
measures in place. 

. The RPP-RPT 50440 recommendations remain valid 
for corrosion. 

. There is no evi~ence that DST tank wall s are not 
thinner than 90% of the nominal wall thickness. 

. There is no evidence that DST tank wall s have pits 
deeper than 25% of the nominal wall thickness. 

. There is no evidence that DST tank walls have 
linear indications of 6 in. or more and a depth of 
more than 1/ 10 of wa ll th ickness. 

. There is no evidence of significant observab le 
corrosion of DST System. 

. UT measurements on a 15 to 20 year schedule 
appears to be reasonable based on maintaining DST 
operat ions within speci fi cations. 

. Visual inspections remain useful and should be 
continued on a regular basis while mai ntaining DST 
operat ions wi th in speci fi cations. 

. For corrosion, the next overall DST AR integrity 
assessment should fo llow the current IO year 
schedule. There is no evidence of significant 
corrosion, erosion or structural degradation for the 
DST System. 

40 CFR 265. "Interim Status Standards for O\\11ers and Operators of Hazardous Waste Treatment. Storage. and Disposal Facili ti es."· Subpart J. "Tank Systems," Code of F"ederal Regulations. as amended. U.S. Government Printing Office. Washington. D.C. 
b 

WAC-173-303-640, '·Dangerous Waste Regulations,·· Seclion 640, '"Tank Systems."' Washi11gto11 Administrat,ve Code, as amended, Washi ngton State Department of EcoiOb'Y, Olympia, Washington. 

WAC 173-303-8 10, "Dangerous Waste Regulations," Section 810, "General Permit Conditions," Washington Admini.urative Code, as amended, Washington State Department of Ecology, Olympia, Washington 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

APPENDIXC 
DOUBLE-SHELL TANK INTEGRITY PROJECT PLAN 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integri ty Assessment Report (DSTAR) 

APPENDIXC DOUBLE-SHELL TANK INTEGRITY PROJECT PLAN 

Completed work 
On101n1 / future work 
' From RPP-PLAN-57352 DST Proc Imp Plan 

L 
2006 IQRPE Assessment 

RPP-28538 Vol 1 - DST System assessment 
RPP-27591 Vol 2 - PlpeHne lntecrlty 
RPP-25153 Vol 3 -Waste Compat lblllty 
RPP-25299 Vol 4-Clthodlc Protection 
RPP-27097 Vol S - WTL Encasement lntecrlly 
RPP-22604 Vol 6 -Seeondary liner 
RPP-20556 Vol 7 - Dome load Proeram for DST 

DST Integrity Project Plan (RPP-7574, Rev 4) 
29633-ESQ-AA-001 Authorlatlon Aareement Terms and Conditions 

l 
Structural lntqrlty 

RPP-RPT-2S96S (AOR) TOLA 
RPP-19438 Waste Level Increase 
RPP-RPT-32237 Increased LL In AP Farm 

&----- - _- ---
l 

Tank lntearlty Assessments 
'RPP-PLAN-57352 OST Proe Imp Plan 

TIEP 
RPP-ASMT-56329 9/13 Workshop 
RPP-ASMT-57582 4/14 Workshop 
RPP-ASMT-59980 9/14 Workshop 

l 
Associated 

Systems 

2016 IQRPE Assessment Construction Tank 
Inspections 

EPOC 
RPP-ASMT-55871 Sep, 2013 
RPP-ASMT-56781 Feb, 2014 
RPP-ASMT-56862 Mar 2014 

Corrosion RPP-ASMT-57109 Apr. 2014 
RPP-PlAN-57087 OST lntesrlty Assml Plan History 
RPP-RPT-58441 2016 IQRPE Assessm<>nt I 

~------'I 
J 

r-- j -- ,...,..,.,.,0nM;m" ) 

Extent of Condition 
RPP-ASMT-53793 AY·l02 L.ak 
AsJftffllM I 

RPP-RPT-54817 AY-101 
RPP-RPT-54818 Al. Tank Farm 
RPP-RPT-54819 SY Tank Farm 
RPP-RPT-55981 AW Tank Farm 
RPP-RPT-55892 AN Tank Farm 
RPP-RPT-55983 AP Tank Farm 
RPP-RPT-58233 Sl-164 Const Review 

Results 
RPP·RPT-31599, Rev. 7, for 241-AN 
RPP·RPT-38738, Rev. 4, for 241-AP 

RPP-RPT-42147, Rev. 3, for 241-AW 
RPP•RPT-34310, Rev. 2, for 241-AZ 

RPP·RPT-34311, Rev. 3, for 241-AY 
RPP-RPT-39149, Rev 3, for 241-SY 
RPP·RPT-56464 AY-102 LOP Drain lnsp 
Future Inspections _,I 

Development 
' 4.2.1 Automated Annulus Camera Svstem 
' 4.3.1 V,su•l-4lobotlc Cr,wler 1n Air Slots 

Visual 

' 4.3.2 Visual-Robo 1c Annulus A,r S..pply Pipe lnsp 

Meier Project No. 14-7579 

Ultrasonic / 

NOE J 

Results 
UT Test Reports (661 
RPP-7574, Table C-1 
Future Inspections 
RPP-RPT-58301 UT 
S..mm•ry Report 

~ nk Corrosion J 

Corrosion Probes 
RPP-RPT-51766 
Qu•rterly Rpt ,J 

Coupons 
RPP-RPT-56410 (AY-102) 
RPP-RPT-53488 (AY-101) 
•nd RPP-RPT-53427 
RPP-RPT-54241 (AN-102 ) 
and RPP-RPT-53428 _j 

Development 
' 4.1.1 Develop EMAT and Phased Arr• v 
•• .1.2 Evaluate Add1t1onal NOE (Flash Thermocraphy) 
' 4.3.3 NDE-5AFT and T-SAFT 
•4 .3A NDE~bot1c Crawler (Guided Wave 1n AJr Slots) 
' 4.3.S NOE-Guided Wave System (Aaoss Tl< Diameter) 
•4.4.1 Perform UT with Exlstlnc Procedure 
'4.5.1 Use of thermocouples to Detect l eaks 
RPP-RPT-58473 EMIO" Strote,v White Paper 

LabTestl"!_j 

SRNL 
Task 1-Vapor Space Ammon,. Testine 
Task 2 - l1qu1d A,r Interface Tes11n1 
Task 3 - P1tt1n1 Corrosion 
Task 4-W•ste 8uffennc for AN-102 
T•sk S-Mater,alSelect1on J 

DNV 
1. Lone-term SCC test1n1 
2. lone-term P1tt1ncand LAI testinc 
3. FEA Modelinc 
4 Suspect T•nk Evalu•t1on 
5 New Steel Test1n1 
•s.1.1 Corros,on Work AV-102 St 

222-5 
1. AN-102 waste 8uffennc 
2 Aaaressive Waste Layers 
3. Pttt1n1 protocol Test1n1 
4. LOP Test1n1 
5. Suspect Tank Test1n1 J 
•r; 1 J •••Iv<• 'it lOJ hP1pl1 --SRNL 
OF law Effluent Returns I 
l Dilute waste test1n1 • cs unks/p1pinc 
2. Dilute waste test1nc • SS 242-A J 

Waste Transfer Piping 
RPP-RPT-52788 FFS Implementat ion 
RPP-RPT-52790 Annual Status RPT 

Valve & Pump Pits 
RPP-27591 Vol 2: IQRPE Assmt -
Pipel ine lntecrit y (Ence man index) 

l 
Chemistry Control 

Operating History J 
'3.1.1 Document Tk Chem H,story (FY-15) 
•3.2.1 Qual1tat1ve Risk Rank OSTs (FY-lS) 
• 3.2.2 Risi< Analysis Based on 5'dewall UT 
Data (FY-15) 

-- ---
050 Chemistry Specs 

OSO-T-151-00007, Op,ratino 
S,,,cl/lCO!lon•/or th• Ooublt-Sht/1 Storog, 
Tonk,, Rev. 13 
SO-WM-Tl-1 so. Technical Basis for Tank 
Corrosion Spedflcll lons 
RPP-RPT-47337. Spedficlllon• for the 
Mln lmlzrt lon of Sires, Corrosion Crackinc 
'3.3.1 Pnmary Tl< Chem Controls } 

Sampllng 
• r; 1 1 '"" iM-1 • ¥ lOil If Uo"'"' 
•5.3_3 Sample Annulus Rob Crawler 

Development 
'4.6.1 Annulus Air Monltonnc (CAM) 
'5.2.1 Dehum1d1fiers on Annulus AJr 
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oneoinc / future work 

Ongoing 
WTS Activities 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

Wasta l\'ansfer Systam FFS 
RPP-PlAN-52788 FFS Implementation Pion 
RPP-RPT-527QO FFS Annual St1tus Report 

Monitor and Trend 
Operations & Equipment 

2.1 Service History J 
RPP-RPT-56989 242-A Jumpers 
RPP-RPT-50397 SY (SN-278, 285, 286) 
RPP-RPT-56223 POR104 Test Rpt 
RPP-RPT-50852, Operot1n1 History 
Stat ist ics of POR104 Portable Volw, Box 
RPP-RPT-58233 Sl-164 Const Review 

2.2 Encasement ECDA 
RPP-RPT-47901 , Sl-509, Sl-510, SN-609, 
and SN-610 In AP Form 
RPP-RPT-50271, PW-4531 in AV 
RPP-RPT-49200, SN-285 & SN-286 In SY. 

2.3 Cathodic Protection 
RPP-PLAN-55857 CP lmprow,ment Pion 
RPP-RPT-47435 Annual Report 
RPP-APT-54152 System Desl,n Desc. 
2015 Annual Report 

Estimated Remalnlnc 
Useful Life (FY15) 

RPP-RPT-52790 FFS Annual Status Report 
(lnw,ntory, ERUL) 
TFC-ENG-STD-42 WTS FFS Evaluauon 

FFS Annual Status Rpt 
lnw,ntory of hnes, Status CP 
Update Erosion/ Corros.,n Basa 
Estimated Remaon1n1 Useful lrte J 

3.1 lnstrumentlnc active jumpers 
UT 

RPP-RPT-53366, Statistical Analysis of IM1II 
Thldcrwss R,adings for POR 104 JIITlp,r 
RPP-RPT-55812 Mount1n1 UT on Jumpers 

Pressure 
RPP-RPT-56665, Recommendations for WTS 
Walter Hommer Monltorin1 

3.2 Forensics 
(See WTS Forensic Testing, pg 6) 

Operat1n1 Service Hiltorles 
UTTe<t Plans 
UT Tell Reports 
laboratory Reports 
Analysis of Forensic Data 

RPP-RPT-S2791 Tank Farm Waste Transfer 
System FFS Eros,on and Corrosion Bases 

Inspection and testsj 

3.3 Cold testfnc 
RPP-PlAN-50529, Test Plan for the 
/"adiation of Nonlllflallic Materials 
RPP-RPT-56061, Hanford Tank Farms 
Dow/, Va/w, Isolation {OVIJ Cyde Test 
R,part 
FYlS Valve Cycle Testin1 f9 PNNL 
H01e-ln.- Tntnsfer llllff 

RPP-6711, Evaluation of Hos,- /r,.Hos, 
Transfer UM Serva Life, App L 
H-14-106H9, HIHn Tradclng Table 

• H-14-106660, "Sluic, RHrir,a/ EPDM 
J11np,r Information Tobi, 

3.4 Pressure testfnc 
Primary lines 
RPP-RPT-55204, Summary of Fllness-for­
s,rvic, T,sting and lnsp,ctian o/SL-167 
Pneumatic _,n, of EncaMlllltntS 
RPP-RPT-58302 Technical Bas,s for Pneumatic 
Encasement Pressure Test Leak Rate 

WTS Pressure Tr•ns,ent Guide for Jumpers 
Tr11nsfer Plplnc Overload . j 

Encasement Pressure Testing 
HIHn Status J 
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Component ID Description Farm Drawing Assessment Reference Comments 

241-AN-0IA Central Pump Pit AN H-2-71991 RPP-3912 1 FFU 

241-AN-02A Central Pump Pit AN H-2-71992 RPP-18678 FFU 

241-AN-03A Central Pump Pit AN H-2-71993 RPP-18679 FFU 

241-AN-04A Central Pump Pit AN H-2-71994 TFC-WO-11-4676 FFU 

241-AN-05A Central Pump Pit AN H-2-71995 RPP-12552 FFU 

241-AN-06A Central Pump Pit AN H-2-71996 TFC-WO-11-1252 FFU 

241-AN-07A Central Pump Pit AN H-2-72039 RPP-18680 FFU 

24 I-AN-101 1,200,000 Gallon Waste Tank AN H-2-71991 RPP-28538 FFU 

24 1-AN-102 1,200,000 Gallon Waste Tank AN H-2-71992 RPP-28538 FFU 

24 1-AN-103 1,200,000 Gallon Waste Tank AN H-2-71993 RPP-285 38 FFU 

241-AN-104 1,200,000 Gallon Waste Tank AN H-2-71994 RPP-285 38 FFU 

241-AN-105 1,200,000 Gallon Waste Tank AN H-2-71995 RPP-28538 FFU 

241-AN-106 1,200,000 Gallon Waste Tank AN H-2-71996 RPP-28538 FFU 

24 1-AN-107 1,200,000 Gallon Waste Tank AN H-2-72039 RPP-28538 FFU 

241-AN-A Valve Pit AN H-2-71989 
RPP-34475 

FFU 
TFC-WO-10-4562 

241-AN-B Valve Pit AN H-2-71989 
RPP-16375 

FFU 
TFC-WO-10-4563 

DR-368 Drain Line AN H-2-71991 RPP-27591 FFU 
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DR-369 Drain Line AN H-2-71989 RPP-27591 FFU 

SL-161 Slurry Transfer Line AN H-2-71991 RPP-27591 FFU 

SL-166 Slurry Transfer Line AN H-2-71996 RPP-27591 FFU 

SL-168 Slurry Transfer Line AN H-2-72038 
RPP-27591 

FFU 
WFO-WO-06-002151 

SN-261 Supemate Transfer Line AN H-2-71991 RPP-27591 FFU 

SN-266 Supemate Transfer Line AN H-2-71996 RPP-27591 FFU 

SN-268 Supemate Transfer Line AN H-2-71989 RPP-27591 FFU 

RPP-10535 
SN-636 Supemate Transfer Line AN/AP H-14-103271 RPP-15831 FFU 

RPP-27591 

241-AP-OlA Central Pump Pit AP H-2-90553 RPP-RPT-26809 FFU 

241-AP-02A Central Pump Pit AP H-2-90554 
RPP-RPT-26808 

FFU 
TFC-WO-09-2387 

241-AP-02D Valve Pit AP H-2-90554 
RPP-RPT-29199 

FFU 
WFO-WO-06-000440 

241-AP-03A Central Pump Pit AP H-2-90555 RPP-RPT-26810 FFU 

241-AP-03D Drain Pit AP H-2-90555 RPP-RPT-26866 FFU 

241-AP-04A Central Pump Pit AP H-2-90556 RPP-RPT-26811 FFU 

24l-AP-05A Central Pump Pit AP H-2-90557 RPP-RPT-27145 FFU 

241-AP-06A Central Pump Pit AP H-2-90558 RPP-RPT-29426 FFU 

Meier Project No. 14-7579 
WRPS Subcontract No. 555 10/58207 ..... ..... . .... ..... .. ... ... .... .... ........... ..... .. ....................... ........... ..... ........ .......... ... ........ .. ...... ............. .......... Page D-4 

254 of 607 



RPP-RPT-58441 Rev. DO 3/2/2016 - 12:53 PM 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System lntegrity Assessment Report (DSTAR ) 

Table D-1: List of Components Reviewed as Fit For Use (9 sheets) 

Component ID Description Farm Drawing Assessment Reference Comments 

24 1-AP-07A Central Pump Pit AP H-2-90559 RPP-RPT-26807 FFU 

24 1-AP-08A Central Pump Pit AP H-2-90560 RPP-RPT-271 46 FFU 

24 1-AP-101 1,200,000 Ga llon Waste Tan k AP H-2-90553 RPP-28538 FFU 

24 1-AP-102 1,200,000 Gallon Waste Tank AP H-2-90554 RPP-28538 FFU 

24 1-AP-103 1,200,000 Gallon Waste Tank AP H-2-90555 RPP-28538 FFU 

24 1-AP-104 1,200,000 Gallon Waste Tank AP H-2-90556 RPP-28538 FFU 

24 1-AP-105 1,200,000 Gallon Waste Tank AP H-2-90557 RPP-28538 FFU 

24 1-AP-106 1,200,000 Gallon Waste Tank AP H-2-90558 RPP-2853 8 FFU 

24 1-AP-107 1,200,000 Gallon Waste Tank AP H-2-90559 RPP-28538 FFU 

241-AP-108 1,200,000 Ga llon Waste Tank AP H-2-90560 RPP-28538 FFU 

24 1-AP-VP Valve Pit AP H-2-90547 RPP-RPT-29052 FFU 

DR-71 2 Drain Line AP H-2-90555 RPP-27591 FFU 

DR-7 13 Drain Line AP H-2-90555 RPP-27591 FFU 

DR-71 6 Drain Line AP H-2-90547 RPP-2759 1 FFU 

SL-509 Slurry Transfer Line AP/ AW H-2-90544 RPP-27591 FFU 

SL-510 Slurry Transfer Line AP/ AW H-2-90544 RPP-2759 1 FFU 

SL-511 Slurry Transfer Line AP H-2-90553 RPP-27591 FFU 

SL-5 I 2 Slurry Transfer Line AP H-2-90554 RPP-27591 FFU 

SL-513 Slurry Transfer Line AP H-2-90555 RPP-27591 FFU 
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SL-514 Slurry Transfer Line AP H-2-90556 RPP-27591 FFU 

SL-515 Slurry Transfer Line AP H-2-90557 RPP-27591 FFU 

SL-516 Slurry Transfer Line AP H-2-90558 
RPP-27591 

FFU 
WO 2E-03-01441 

SL-517 Slurry Transfer Line AP H-2-90559 RPP-27591 FFU 

SL-518 Slurry Transfer Line AP H-2-90560 RPP-27591 FFU 

SN-611 Supemate Transfer Line AP H-2-90553 RPP-27591 FFU 

SN-612 Supemate Transfer Line AP H-2-90554 RPP-27591 FFU 

SN-613 Supemate Transfer Line AP H-2-90555 RPP-27591 FFU 

SN-614 Supemate Transfer Line AP H-2-90556 RPP-27591 FFU 

SN-615 Supemate Transfer Line AP H-2-90557 RPP-27591 FFU 

SN-616 Supemate Transfer Line AP H-2-90558 
RPP-27591 FFU 
WO 2E-03-01441 

SN-617 Supemate Transfer Line AP H-2-90559 RPP-27591 FFU 

SN-618 Supemate Transfer Line AP H-2-90560 RPP-27591 FFU 

SN-622 Supemate Transfer Line AP H-2-90554 
RPP-10535 

FFU 
RPP-27591 

SN-634 Supemate Transfer Line AP/AZ H-14-103270 
RPP-10535 

FFU 
RPP-27591 

241-AW-0IA Central Pump Pit AW H-2-70403 RPP-RPT-25855 FFU 

241-AW-02A Central Pump Pit AW H-2-70404 RPP-RPT-40011 FFU 
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TFC-WO-08-1012 

241-AW-02D Drain Pit AW H-2-70404 RPP-RPT-25162 FFU 

241-AW-02E Pump Pit AW . H-2-70404 
RPP-27147 

FFU 
TFC-WO-10-760 

241-AW-03A Central Pump Pit AW H-2-70405 RPP-19430 FFU 

241-AW-05A Central Pump Pit AW H-2-70407 RPP-19431 FFU 

241-AW-06A Central Pump Pit AW H-2-70408 RPP-RPT-25979 FFU 

241-AW-101 1,200,000 Gallon Waste Tank AW H-2-70403 RPP-28538 FFU 

241-AW-102 1,200,000 Gallon Waste Tank AW H-2-70404 RPP-28538 FFU 

241-AW-103 1,200,000 Gallon Waste Tank AW H-2-70405 RPP-28538 FFU 

241-AW-104 l ,200,000 Gallon Waste Tank AW H-2-70406 RPP-28538 FFU 

241-A W-105 1,200,000 Gallon Waste Tank AW H-2-70407 RPP-28538 FFU 

241-AW-106 1,200,000 Gallon Waste Tank AW H-2-70408 RPP-28538 FFU 

241-AW-A Valve Pit AW H-2-70401 RPP-13624 FFU 

241-AW-B Valve Pit AW H-2-70401 RPP-11060 FFU 

DR-334 Drain Line AW H-2-70404 RPP-27591 FFU 

DR-335 Drain Line AW H-2-70404 RPP-27591 FFU 

DR-338 Drain Line AW H-2-69354 RPP-27591 FFU 
. 

DR-339 Drain Line AW H-2-69183 RPP-27591 FFU 

DR-343 Drain Line AW H-2-70404 RPP-27591 FFU 
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DR-361 Drain Line AW H-2-70401 RPP-27591 FFU 

DR-369 Drain Line AW H-2-70401 RPP-27591 FFU 

SL-162 Slurry Transfer Line AW H-2-70404 
RPP-27591 

FFU 
WFO-W 0-06-00 I 482 

SL-166 Slurry Transfer Line AW H-2-70406 RPP-27591 FFU 

SL-167 Slurry Transfer Line AW H-2-70398 RPP-27591 FFU 

SL-169 Slurry Transfer Line AW H-2-70401 RPP-27591 FFU 

SN-261 Supemate Transfer Line AW H-2-70403 WFO-WO-06-000766 FFU 

SN-264 Supemate Transfer Line AW H-14- I 07346 
RPP-58049 

FFU 
TFC-WO-14-1905 

H-2-70401 
SN-265 Supemate Transfer Line AW RPP-RPT-5641 2 FFU 

H-2-70404 

SN-266 Supemate Transfer Line AW H-2-70406 RPP-27591 FFU 

SN-267 Supemate Transfer Line AW H-14-107346 WFO-WO-05-000867 FFU 

SN-268 Supemate Transfer Line AW H-2-70404 
RPP-27591 

FFU 
WFO-WO-06-001482 

SN-269 Supemate Transfer Line AW H-2-70404 RPP-27591 FFU 

SN-270 Supemate Transfer Line AW H-2-70404 RPP-27591 FFU 

SN-271 Supemate Transfer Line AW H-2-70401 RPP-27591 FFU 

SN-272 Supemate Transfer Line AW H-2-70404 RPP-27591 FFU 
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SN-274 Supemate Transfer Line AW H-2-70406 
RPP-58049 

FFU TFC-WO-14-1905 

SN-609 Supemate Transfer Line AW H-2-70404 RPP-27591 FFU 

SN-610 Supemate Transfer Line AW H-2-70399 RPP-27591 FFU 

241-A Y-0IA Central Pump Pit AY H-2-64405 RPP-11217 FFU 

241-AY-101 1,000,000 Gallon Waste Tank AY H-2-64405 RPP-28538 FFU 

SN-633 Supemate Transfer Line AY H-14-102620 
RPP-11217 

FFU RPP-27591 

SN-635 Supernate Transfer Line AY H-14-102620 
RPP-11217 

FFU 
RPP-27591 

241-AZ-0lA Central Pump Pit AZ H-2-68353 
RPP-11218 

FFU 
TFC-WO-07-1730 

241-AZ-02A Central Pump Pit AZ H-2-68413 
RPP-11218 

FFU 
TFC-WO-4297 

241-AZ-101 1,000,000 Gallon Waste Tank AZ H-2-68413 RPP-28538 FFU 

241-AZ-102 1,000,000 Gallon Waste Tank AZ H-2-68353 RPP-28538 FFU . 
241-AZ-VP Valve Pit AZ H-14-103263 RPP-16278 FFU 

DR-100 Drain Line AZ H-14-103263 
RPP-11218 

FFU 
RPP-27591 

SN-630 Supemate Transfer Line AZ/ AN H-14-I0l l l0 
RPP-15831 

FFU 
RPP-27591 

SN-631 Supemate Transfer Line AZ H-2-68413 RPP-11218 FFU 
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RPP-27591 

SN-632 Supemate Transfer Line AZ H-2-68413 
RPP-11218 

FFU 
RPP-27591 

241 -SY-02A Central Pump Pit SY H-2-37802 RPP-RPT-25980 FFU 

24 1-SY-02D Drain Pit SY H-2-37802 RPP-RPT-25978 FFU 

241 -SY-03A Central Pump Pit SY H-2-37803'" RPP-RPT-25853 FFU 

24 1-SY-101 1,200,000 Gallon Waste Tank SY H-2-37801 RPP-28538 FFU 

241-SY-102 1,200,000 Gallon Waste Tank SY H-2-37802 RPP-28538 FFU 

241-SY-103 1,200,000 Ga llon Waste Tank SY H-2-37803 RPP-28538 FFU 

241 -SY-A Valve Pit SY H-2-37780 RPP-RPT-25163 FFU 

24 1-SY-B Valve Pit SY H-2-37780 RPP-RPT-29962 FFU 

DR-376 Drain Line SY H-2-37778 
. 

RPP-27591 FFU 

DR-379 Drain Line SY H-2-37778 RPP-27591 FFU 

SL-177 Slurry Transfer Line SY H-2-37802 RPP-RPT-50752 FFU 

SL-180 Slurry Transfer Line SY H-2-37778 RPP-RPT-50752 FFU 

SN-277 Supemate Transfer Line SY H-2-37802 RPP-RPT-50752 FFU 

SN-278 Supemate Transfer Line SY H-2-37801 RPP-RPT-50752 FFU 

SN-279 Supemate Transfer Line SY H-2-37803 RPP-RPT-50752 FFU 

SN-280 Supemate Transfer Line SY H-2-37778 RPP-RPT-50752 FFU 

SN-285 Supemate Transfer Line SY H-2-37802 RPP-RPT-50752 FFU 
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SN-286 Supernate Transfer Line SY H-2-37802 RPP-RPT-50752 FFU 
, 

SNL-3150 
Supernate Transfer Line 

SY H-2-8222 10 
RPP-1 6278 

FFU 
6241 -V to AN- 101 RPP-2759 1 

SNL-3150 
Supernate Transfer Line 

SY H-2-8222 10 
RPP- 16278 

FFU 
624 1-V to 624 1-A RPP-27591 

SNL-3150 
Supernate Transfer L ine 

SY H-2-822210 
RPP- 16278 

FFU 
6241 -A to SY-A RPP-27591 

RPP-205 12 

SNL-5350 Supernate Transfer Line SY H- 14- 105612 RPP-2759 1 FFU . 
HNF-4737 

RPP-20512 

SNL-535 1 Supernate Transfer Line SY H-14- 105612 RPP-27591 FFU 

HNF-4737 

Note: Appendix D does not list other ancillary equipment such as cathodic protection, leak detection, etc. associated with the tanks pipelines and pits listed above. 
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Table E-1 : BBi Estimated Supernate Waste Chemistry Applica ble lo Corrosion per OSD-T- 151-00007 

Average Temperature 
Supernate Free (OH-) (M) Supernate (NO2-) (M) Supern ate (NO3-) (M) 

Ta nk Namf' from Appendix R (°F) Tank Estimate Require-ment Tank Estimatt" Requirement Ta nk Esti malr Requirement 

241-AN-I 0 I 115 1.628 0.0 I0M < (OH-) < 8.0M 0.565 0.0 1 IM < (NO2-) < 5.5M 0.705 (N03-) / [(OH-) + (NO2-)] < 2 5 

241-AN-102 85 0.6 17 0.3M < (OH-) < I0M 2.0 17 (OH-) + (NO2-) > 1.2M 3.283 (N03-) < 5.5M 

241-A -103 100 3.956 0. l{NO3-) < (OH-) < I0M 2.825 (OH-) + (NO3-) > 0.4(N03-) 2. 133 (OH-) + (N03-) > 0.4(N03-) 

241-AN-104 95 3.839 0.3M < (OH-) < I0M 2.586 (OH-) + (NO2-) > 1.2M 3.149 (N03-J < 5.5M 

241-AN-1 05 95 3.516 0. l{NO3-) < (OH-) < I0M 2.586 (OH-) + (NO3-) > 0.4(NO3-) 2600 (OH-) + (NO3-) > 0.4(NO3-) 

241-A -106 75 1.393 0.0 I0M < (OH-) < 8.0M 0.324 0.0 1 IM < (NO2-) < 5.5M 0.393 (N03-J / [(OH-)+ (NO2-)] < 2.5 

24 1-AN-1 07 90 0.752 0.3M < (OH-) < I0M 1.287 (OH-) + (NO2-) > 1.2M 3 333 (NO3-) < 5.5M 

24 1-AP-1 0 1 75 1.299 0.3M < (OH-) < I0M 1. 717 (OH-) + (NO2-) > 1.2M 3.933 (NO3-) < 5.5M 

24 1-AP-1 02 70 2.005 0. l{NO3-) < (OH-) < I0M 2.054 (OH-) + (NO3-) > 0.4(N03-) 2 850 (OH-) + (N03 -) > 0.4(NO3-) 

24 1-AP-1 03 70 I. I 11 0.3M < (OH-) < I0M 1.860 (OH-) + (NO2-) > 1.2M 3 033 (NO3-) < 5.5M 

24 1-AP-104 70 0676 0 l{N03-) < (OH-) < I0M 0 635 (OH-) + (NO3-) > 0.4(NO3-) I 2 11 (OH-) + (NO3 -) > 0 4(NO3-) 

241-AP-1 05 75 1.734 0.3M < (OH-) < I0M 1.982 (OH-) + (NO2-) > 1.2M 3 049 (NO3-) < 5.5M 

24 1-AP-1 06 75 0.372 0. i(NOJ-) < (OH-) < I0M 1.0 19 (OH-) + (NO3-) > 0.4(NO3-) I 296 (OH-) + (N03-) > 0.4(N03-) 

241 -AP-1 07 75 1.282 0.3M < (OH-) < I0M 1.732 (OH-) + (NO2-) > 1.2M 3.849 (NO3-) < 5.5M 

241-AP-108 75 2.246 0.3M < (OH-) < I0M 1.891 (OH-) + (NO2-) > 1.2M 3 249 (NO3-) < 5.5M 

241-AW-101 95 5.850 0. l{N03-J < (OH-) < I0M 2.282 (OH-) + (NO3-) > 0.4(N03-) 2.850 (OH-) + (N03-) > 0.4(N03-) 

241-AW-1 02 70 0.664 0. i(N03-J < (OH-) < 10~1 0.939 (OH-) + (N03-) > 0.4(N03-) I 558 (OH-) + (NO3-) > 0.4(N03-) 

24 1-AW-1 03 100 0.782 0. l{NO3-) < (OH-) < I0M 0.74 1 (OH-) + ( 0 3-) > 0.4(N03-) 1.636 (OH-) + (NO3-) > 0.4(NO3-) 

24 1-AW- 104 80 1.534 0. l(N03-) < (OH-) < I0M 1.667 (OH-) + (NO3-) > 0.4(NO3-) 1. 933 (OH-) + (N03-) > 0.4(N03-) 

241-AW-1 05 65 0.308 0.0I0M < (OH- )< 8.0M 0.072 0.0 11 M < (NO2-) < 5.5M 0.495 (NO3-) I [(OH-)+ (NO2·)) < 2.5 

24 1-AW-1 06 90 0.954 0. l(NO3-J < (OH-) < I0M 1.042 (OH-) + (NO3-) > 0.4(N03-) 2.836 (OH-) + (NO3-) > 0.4(N03-J 

24 1-AY-1 0 1 112 0.258 0.0I0M < (OH-)< 8.0M 0.196 0.0 1 IM < (NO2-) < 5.5M 0 553 ( 0 3-) I [(OH-) + (NO2-)] < 2.5 

241-AY-1 02 130 2.998 0. i(NO3-) < (OH-) < I0M 1.1 93 (OH-) + (NO3-J > 0.4(N03-) 2 483 (OH-) + (N03-) > 0.4(NO3-) 

241-AZ-1 0 1 155 06 17 0. l(N03-J < (OH-) < 10~1 1. 919 (OH-) + ( 0 3-) > 0.4(N03-) I 060 (OH-) + (N03-) > 0 4(NO3-) 

24 1-AZ-102 140 1.035 0. l(NO3-) < (OH-) < I0M 1.7 13 (OH-) + (NO3-) > 0.4(NO3-) 2.783 (OH-) + (NO3-J > 0.4(NO3-) 

241-SY-10 1 70 0.647 0.0 I0M < (OH-) < 8.0M 0.20 1 0.0 1 IM < (NO2-) < 5.5M 0.953 (N03-) / [(OH-) + (NO2-)] < 2.5 

241-SY-102 70 0.882 0. l (NO3-) < (OH-) < I0M 0.250 (OH-) + (N03-) > 0.4(NO3-) I 133 (OH-) + (NO3 -) > 0.4(NO3-) 

241-SY-1 03 90 2. 199 0. l(NO3-) < (OH-) < I0M 3.304 (OH-) + (NO3-) > 0.4(N03-) 2.800 (OH-) + (NO3 -) > 0.4(NO3-) 

Reference: OSD-T-1 5 I •00007, Opera11ng Speci.flca11011s for the D011ble-Shell Storage Tanks . Washington Ri Yer Pro1 ection Solu1ions, LLC, Richland, Washington. 
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BBi Estimated Sal !cake Interstitial Liquid Waste Chemistry Applicable lo Corrosion per OSD-T-151 -00007 

Saltcnke lnterstit ial Liquid Free (OH-) (M) Saltcake Interst itial Liquid (N02-) (M) Saltcake Inters titial Liquid (N03-) (M) 

Tank Estimate Requirem ent Tank Estimate Requirement Tank Estim ate Requirement 

2.834 0 .3M < (OH-) < !OM 2.65 5 (OH-) + (N0 2-) > 1.2M 3.166 (N0 3-) < 5.5M 

1.599 0 .3M < (OH-) < !OM 2.01 9 (OH-) + (N02-) > 1.2M 4.11 6 (N03-) < 5.5M 

2.887 0 . l(NOJ-) < (OH-) < !OM 2.11 0 (OH-) + (N03-) > 0.4(N03-) 2.31 6 (OH-) + (N03 -) > 0.4(N03-) 

Reference: OS D-T-1 5 1-00007, Vperatmg Specifications for rhe /Jouble -Shell Storage Tanks . Washinglon Ri ver Protection Solulions. LLC. Ri chland. Washi ngton. 

Table E-3: BBi Estimated SI udge Interstitia l Liquid Waste Chemistry Applicable lo Corrosion per OSD-T-151-00007 

Sludge lnterstiti al Liquid Free (OH-) (M) Slud ge Interst itial Liqu id (NO2-) (M) Sludge Int erstitial Liquid (NO3-) (M) 
Average Temperatu re 

Tank Name from Appendix R (°F) Tank Est imate Requir-em ent Tank Es tim ate Requ ir-ement Tank Estimat e Requir-ement 

24 1-AN-1 0 1 11 5 1.425 O. l(N03-) < (OH-) < !OM 2.454 (OH-) + (N03-) > 0.4(N0 3-) 2.720 (OH-) + (N03-) > 0.4(N03-) 

24 1-AW-1 04 80 1. 199 O. l(N03-) < (OH-) < !OM 0.954 (OH-) + (N03-) > 0.4(N03-) 1.1 76 (OH-\ + (N03-) > 0.4(N0 3-) 

241-AY-1 0 1 11 2 0.022 pH ~ 10 0.856 (N02-) I (N03-) ~ 0.32 0.063 (N02-) / (N03-) ~ 0.32 

24 1-AY-102 130 0.032 O.OIOM < (OH-) < 8.0M 0.158 0.01 IM < (N02-) < 5.5M 0.006 (N0 3-) / [(OH-) + (N0 2-)] < 2.5 

24 1-SY-1 02 70 1.2 14 O. l(N03-) < (OH-) < !OM 1.21 9 (OH-) + (N03-) > 0.4(N03-) 2.11 7 (OH-) + (N03 -) > 0.4(N0 3-) 

Reference: OSD-T-1 5 1-00007. Operatmg Spccifica11011s for the Dot1ble-She/I Srorage Tanks. Washi ngton Ri,·er Protection Solutions. LLC. Ri chlond. Washington. 
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AZ·TankFarm-~1t»1'u 
l•l,tUll(glllin.0.-,ll). Cbot,6o,st,ol ... 

'Mk ..... Sllab S~nuUIII 

241-A.Z-101 52 0 737 
241-AZ-102 105 0 79 

AN-Tankfaml-~uct1tn-,., 
1•1.•1t1t1~1J,Ooobll>-SW .., - ..... S.tah i.lpttnihl'lt 

2-41-AN-101 701 31 22' 
1-41.AN.102 0 "' 

..., 
141--AN-103 0 .. , 470 
2-1 1-AN-IOI 0 445 804 
241~105 0 538 595 
1-4 1..V .. 108 "' 17 n, 
2•1-N~107 241 an 

AW-Tri F1ml -c-PWWdtt».-
Ml..1'0~._.,~,_0ollblt-st.11 

""' ... ...... SIik.ab SupemlUN 

2•1-AW.101 ... m 
241-AW.102 52 0 923 
2UAWID3 280 '" 759 
2U-AWI04 87 157 ""' 241-AW.105 2•8 0 152 
241-AW-100 0 ,.. 867 

Double-Shell Tank Waste Contents 

~ 

]:) 

SY· T ink Farnl -~",._ l9llo 
J•t.*tfolf--~cio.lo-sto.11 ... 
>Mk ... ... Sd.at'~ SUptm.lUnt 

2<11-SY-101 25S ... 
2•1-SY-102 199 355 
2'4 1-SY-103 0 357 m 

AP-Tank Farm-~11U-,,. 
.. . tl&lli;lli' .... ~i.,0oot....-
4 •t.JS711glj"fri°"""1',0..bla-V.. 

.... ..... Silt.cake Supe-Mbnt 

:kl-AP- 101 0 " 1199 
1<41-AP-102 ,. 1109 
2•1-AP-103 17 968 
1•1-Af>- 104 IOO 268 
2•1-AP-105 10S 1139 
2•1 -AP-108 1126 
241-,l..P-107 II 1078 
2•1-AP-108 112 1127 

AY-Tankfarm-~c-t --"• 
?•t,U lfQlll r.,6.0.,.:~. ~Sh,I .... 
, ... ...... Sflaihl~lllfll 

1-41-A'r"-101 105 891 
241-AY- 102• ISi ... 

to. • f'IOJIS IO n 011M:-. ~ . 

~ 
i\J 
6 

~ 
1:' 

-L-EGE-r-o-- - ,..,-.. ---,-.. -... - c::::J- - ...... - -.. -.. -c::::J--... - ..... - ,..-~-c::::J--.....-,<a,- --... - .-,,,-.. -.- -- .._--_-_-M-... -...... --~----- ..,,..,-,--~ .. -.-.. -=---.:..-· - ; ----~·------1,oc--- 0 

Reference: HNF-EP-01 82, Waste Tank Summary Report, Rev. 330. 
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Findings are covered in Section 3.3.1 of the body ofthis report. To avoid any discrepancies, the 
Findings are not duplicated here. 
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This is a compilation of the observations from each of the sections of the rep011. For additional 
info1mation, please refer to the respective section. 

General: 

• At times it has been very difficult to find references and documents for this IQRPE 
report. WRPS staff have been very helpful, but even with those resources it has 
sometimes been hard to get information. For example, the list of IQRPE assessments 
done on the DST System listed in Table 3-1 took several weeks to compile. A method to 
facilitate future DST ARs with relevant references and documents would be very helpful. 

From Section 4.0, DST Structural Adequacy: 

• Evaluations performed for the 2006 DST AR meet the current design requirement for the 
structural adequacy of the DST System. 

• No new structural analyses of the DSTs are required for this 2016 DST AR. 

• The review of Extent of Condition reports of the tank farms indicate that, in general the 
construction of the remaining fit for use DSTs was better than that of tank A Y-102. The 
weld rejection rates on the primary and secondary tank bases are a concern. These welds 
were all deemed acceptable at the time of construction. 

• The refractories were deemed compatible with the waste in the DSTs at the time of 
construction. 

• The secondary lower haunch is the only portion of the secondary tank that needs to be 
considered in the structural adequacy of the tanks, once the exterior concrete shell was 
poured. 

• All tanks were accepted as meeting the stress relief of the primary tanks prior to 
completion of the DSTs. 

• The anchorage of the primary dome to the concrete dome meets the current 2006 
anchorage requirements for cracked concrete sections. 

• The primary and secondary tanks are structurally adequate. 

• The pits are structurally adequate. 

• Continue existing Dome Loading Monitoring Program. 

• The procedures for structural assessments after a seismic event are outlined in TF ERP 
008 and TFC ENG DESIGN C-30. 

From Section 5.0, DST Waste Transfer System Integrity: 

• Operation of the DST Waste Transfer System limits the pressure and velocity in the 
piping system to well within the limits of the piping materials. All piping examined to 
date has shown no con-osion or erosion that is above expected values. 

• Although there have been failures in the piping system and components in the DST 
Waste Transfer System, the failed components were found during testing processes prior 
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to the transfer of waste and replaced or repaired. The system and process in place are 
ensuring the safe operation of the Waste Transfer System. 

• Several instances of duplicate pipe nwnbers exist within the DST WTS. As an example, 
there is a line numbered SL-167 in the AN Tank Farm and another line numbered SL-167 
in the AW Tank Farm. These are completely separate lines and are in no way related to 
each other. The line in the AN Tank Farm is listed as not apprpved for use while the AW 
Tank Farm line is fit for service. The line numbers are unique if the entire line number is 
used. However, it is the practice to use shortened line numbers. To avoid confusion 
when using shmtened line numbers, a reference to the tank farm where the line is located 
should be used along with the line number. 

From Section 6.0, Cathodic Protection for DST Transfer Lines: 

• Cathodic protection system testing is in accordance with regulatory and industry 
standards. 

• The addition of coupons and electrical resistance probes will provide additional important 
corrosion related information for the tank farms piping. 

• Certifying individuals to NACE CP-1 and CP-2 will provide for a more knowledgeable 
team that will be able to more readily recognize and respond to noted areas of concern. 

• The cathodic protection equipment installed to protect the regulated piping meets 
industry standards for fit for use requirements. It is understood that not all locations met 
criteria for corrosion control; however, system adjustments are made after testing is 
completed to address these locations. 

• Monitoring protocol and system operations are performed in accordance with industry 
standards and comply with NACE requirements. 

• Discussions with Hanford Site personnel indicate that evaluation of long-range guided 
wave inspection methodology continues to be evaluated as a means to determine 
locations of defects on the pipe and/or casing walls. It is understood that at this time pipe 
diameters, elbows, and the nwnber of required access points do not allow for a reasonable 
use of this inspection tool. However, the rate at which this inspection methodology is 
advancing suggests that it will become a viable manner to evaluate the existing condition 
of the pipe/casing. 

From Section 7.0, Pit Secondary Liners/Coatings for DST System: 

• Pit coating inspection intervals based upon the type of secondary containment protection 
(epoxy, polyurea, and stainless steel) are reasonable and prudent. 

• Conducting a visual inspection using photographs is reasonable considering the 
potentially hazardous conditions. However, the inspector must continue to be given the 
authority to require additional photographs of suspect areas as required. 

• The protective coatings and liners were determined to be compatible with the waste being 
transferred and will provide protection to the concrete in the event of a leak or spill. 
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• Table 7-1 lists multiple pits that have not had their coatings inspected within their 
recommended cycle. So long as these pits continue to not be used, inspection of the pit 
coatings is not wan-anted. However, prior to their use, the pits must have their coatings 
evaluated as outlined in the inspection documents. 

From Section 8.0, Leak Detection Systems: 

• Each DST has a level detector and three annulus leak detectors meeting the requirements 
of the WAC 173 303 610(2)( a). The logs show any issue with a level/leak detector and 
any out of limit reading as well as an instrument malfunction. The repair history of any 
individual instrument maintained in the CHAMPS and EAM. Performance issues of the 
leak detection system are addressed in the Con-ective Action database, and compliance 
with regulatory requirements are identified in the Environmental Notification database. 

From Section 9.0, Waste Characterization for DSTs: 

• The Tank Farm Waste Transfer Compatibility Program (HNF-SD-WM-OCD-015) ts 
comprehensive and being properly implemented. 

• Waste compatibility assessments prior to transfers and chemical additions are being 
properly completed. Future waste additions will likely be of similar properties and 
present no concerns assuming continued management per HNF-SD-WM-OCD-015 . 

• Physical and chemical properties have been kept almost entirely within specification with 
the possible exception of solids pockets in tank AZ-102. 

• The knowledge of waste constituents is sufficient for compatibility purposes. Additions 
to and transfers between DSTs, adjustments to volume due to sampling, and chemical 
additions have been documented in the Tank Waste Information Network System 
database. 

• Tanks that have been known to have or that have the waste chemistry and rheological 
properties that make buoyant-displacement gas release events possible are continuously 
monitored to ensure flammable gas concentrations remain below 25% of the lower 
flammability limit. 

• Criticality is prevented by form and distribution. OSD-T-151-0007, the Waste 
Compatibility Program HNF-SD-WM-OCD-015, Interface Control Document for [WTP] 
Waste Feed ICD-19, and TSR Administrative Control Key Element 5.9.5 , Nuclear 
Criticality Safety, HNF-SD-WM-TSR-006, all protect the nuclear criticality safety 
assumptions. Controls that are in place are sufficient. 

From Section 10.0, Waste Compatibility with_DST System Materials of Construction: 

• The conclusions of the 2006 DST AR regarding the tank system's adequate design, 
material selection, and operation are still valid. Operation of the DSTs has continued to 
be within their design limits; therefore, the con-osion allowances and imposed stresses are 
within the design values and the DST design lifetimes should be attained or even 
exceeded. 
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• No new conosion mechanisms have been identified since the 2006 DST AR, and no 
previously-identified mechanisms present any additional concerns than at that time. 

• The waste contents are not believed to have had any contributory effect on the leak in 
tank AY-102. 

From Section 11.0, Con-osion Assessment and Status: 

• An obvious question is what was extent of corrosion on the primary bottom base due to 
water/steam from the 'refractory ' during heat up? High temperature alkaline solutions 
can be very coITosive toward carbon steel. Whether the time involved would allow for 
serious attack is unknown as is the corrosion rate under those conditions. 

• There are no data on how much of the ultrasonic testing detected pitting occuned before 
or during construction and little data for that occuning during hydrotest operations. 

• For those tanks with probes or coupons data to date show coITosion rates are less than 
0.14 mil/yr and often less. 

• None of the nitrite/nitrate ratios listed in Table 9-1 suggest there is a major pitting 
problem in the vapor phase. 
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Recommendations are covered in Section 3.3.2 of the body of this report. To avoid any 
discrepancies, the Recommendations are not duplicated here. 
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Table H-1: Disposition Summaries of 2006 DST AR Recommendations ( 45 sheets) 

2016 IQRPE DSTAR 
Recommendation 2006DSTAR WRPS 

Item Disposition Rerommendation Status WRPS Disposition 

RI IQRPE Concurs with Basis for reconunendations was concern over Completed Shallow burial pipeli nes are subject to damage from overhead traffic, and from frost hea ve, and may create a radiation hazard due to lack of 
Completion shallowness of some pipe burials. suffici ent soil cover. 

See di scussion in It is recommended that the potentially shallow RPP-21726, Rev. 0, Vehicle a11d Eq11ipme11t Access over Buried Utilities i11 a11d Aro1111d Tank Farms, addresses the concerns identified by 
Section 5.6 burial depths of some transfer lines mentioned in PER-2004-1039. The PER was written to highlight concerns for waste transfer lines having soil cover less than 3-ft - 0-in. or even as shallow 

this docwnent (RPP-1 8652. Rev. I) be reviewed as 2-ft - 0 in . The results developed in the analysis show that vehicular and equipment loads are acceptabl e for buried uti lity lines, including 
and inspected to ensure compliance with transfer encasement lines, as shown in Table 6 and Table 7, with shall ow soil cover as low as 19-in . RPP- 18652, Rev. I , Buried Pipe Analysis 
appl icable safety requirements, but it is not f or DST System Integrity Assessment. indicates that the n·ansfer lines have a minimum of 24-inches of soil cover. 
within the scope of this analysis to dete1mine die RPP-1 3033 Rev. 4-H, Ta11k Farm Docu111e11ted Safety Analysis, Section 2, "Facili ty Description; ' is intended to provide descriptions of the 
adequacy of the present soil cover to comply 

facili ty and processes to support assumptions used in the hazard and accident analysis. ln fonnati on in Chapter 2 is not intended to establish 
with current shielding requirements. PER-2004-

requirements. For buried pipeline depth. the DSA states in Section 2.4 .2.1. "Transfer Lines•· : "Waste transfer lines are buiied or bermed 
I 039 has been written to address the above primarily to provide shielding that generally requires approximately 3-fl of soil but may vary depending on the specific piping system." 
recommendation. 

Per procedure TFC-ES HQ-RP-ADM-P-0 1, Radiological Mo11itoring During Waste 7i·a11sfers and Waste Pump Mai11te11a11ce Activities, 
projects must develop a comprehensive radiological monitoring plan for each specific waste transfer prior to initiating the transfer. Procedure 
requirements include determining worst-case and anticipated radiation levels during the transfer, applyin g access controls, and establishin g 
survey frequencies. 

Potential damage from frost heave is addressed in Recommendation R2 below. 

R2 IQRPE Concurs with In addition, due to the shallowness of some of Completed RPP-RPT-39400, Rev. 0. Evaluation of Frost Heave 011 Waste Transfer Lines with Shallow Depths in DST Farms. May 12. 2009, concluded 
Completion U1e transfer lines mentioned in this document that the waste transfer lines with one foot of soil cover are not expected to undergo frost heave damagin g effects because of the well-

See di scussion in (RPP-18652, Rev. I), it is recommended that an compacted sandy materi al around waste tran sfer lines, the type of sa nd and gravel soi l, the re latively low precipitation at the Han ford Site, and 

Section 5.6 
analysis or evaluation of frost heave and its the level of insulation applied to the pipelines . 
effects is in order to determine the corrective 

No documented instance of frost heave damage to buried waste pipelines was found in the Tank Integrity occrnTence report database, which 
action needed . In spections and/or testing of 
identified pipes mi ght also be in order, if it is 

covers the pe,iod beginning in 1972 wi th the implementation of the OccuJTence Reporting system at Han ford . 

detennined that frost heave is a concern and 
that its damaging effects could have occurred 
in the past. 

R3 IQ RPE Concurs with PER No. 2004-5678, which was wtitten against Completed PER-2004-5678 was generated as a result of infmmation pe11aining to the di screpant minimal burial depth requirements and num eti cally 
Completion this document (RPP-1 8652, Rev. I), indicated documented pipe elevations and grade elevations for pipe SN-63 1 in the 24 1-AZ Tank Fann . The PER evaluation notes,".. Drawing H-1 4-

See discussion in 
that die soil cover for SN-63 1 of Tank Fann AZ I 0267 1 Sht. I does indeed show a benn over SN-63 1. Drawing H-14-1 02671 Sht. 4 shows a detail that has a minimum depth from top of 

Section 5.6 
should be much greater as indicated by drawing berm to top of pipe to be 3-fl - 0-in. Drawing H- 14-102671 Sht.1 also indicates that there are breaks in the be,m where shi eld blocks have been 
H-14-102671 Sht. I. The increase in soil cover pl aced in-lieu of pl acing the berm . The areas where the shield bl ocks are placed would appear to have burial depths consistent with th e 
was credited to a betm. Upon further ori ginal evaluation of SN-63 1 since the top oftl1e block is at grade. Within Drawing H-1 4-10267 1 Sheets I and 4. a definite numerical value 
investigation, tl1e height oftl1e berm was still not for the top of berm elevation or grade elevation is not provided .. " 
conclusive. Be1ms on other transfer lines, in 

PER-2004-5678 indicates that drawing H-14-10267 1, sheet I, shows a berm over SN-63 1 and suggests that the issue of discrepant burial 
otl1er tank fanns, called out on numerous related 
drawings are simply stated as "as required." This 

depths is explained within the drawing. 

is not definite enough to be included in this 
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2006 DSTAR 
Recommendation 

evaluation. ll1us, as previously recommended, 
inspections on suspected shallow n·ansfer lines 
are in order. This should provide a more 
accurate assessment of the soil covei- above U1c 
suspect transfer line. 

WRPS 
Statns 

Not Used Not 
Applicable 

An effort is curTenl ly underway to model DST Completed 
loading. This effo11 should be canied through 
to in clude dome defl ection studies such that a 
basis can be provided for dome deflection 
survey all owable dome defl ections which 
would then be translated into allowable ri ser 
defl ections. The effort should also be carried 
tluough lo determine fa ilure loads for the 
DSTs, includi ng both uni form and 
concentrated. This recommendation was 
accepted and completed by the TFC. See 
Volum e 1, Secti on 4.10 for more in fonn arion. 

The calculation procedure. TFC-ENG­
DES IGN-C-10, should be revised to clarify 
which type of dome load calculations may be 
considered computations. Table 2 of that 
procedure lists "Dome Loads" as 

computations or as formal calculations. In 
general, dome load calculations are complex . 

Completed 

WRPS Disposition 

Although drawing H- 14-1 0267 1, sheets I and 4, provide traceable documentation that there is a bem1 over S -63 1, there is no elevation 
in formation for the be1m. Drawing H-1 4- 10267 1, sheet I. indicates that tl1e benn does 1101 extend to the area of deepest bmial location (the 
face of Pump Pit 24 1-AZ-0 l A) and that the maximum depth already calculated is greater than the minimum speci fi ed on sheet 4. 

According to PER-2004-5678, "ECN 722447 Rev. 0 is being written lo revise RPP-1 8652 Rev. I, for highlighting in formation of berm related 
to the soil cover for S -63 1 piping. As patt of RPP-1 8652 Rev. I, a sta1eme111 was added in the Recommendations Section, pg. 52 , which 
explains the use of Drawing H- 14-1 0267 1." The accompany ing ES TARS action CH2M-PER-2004 -568 1 was closed April 21 , 2005 . 

Review of tl,e issue indicates that no changes 10 the docum ent in ques tion are required. Discussion wi th the preparer of this PER and tl1e 
document originator veri fy no action required. 

Per procedure TFC-ESHQ-RP _ADM-P-0 I . Radiological Monitoring D11ri11g Waste Transfe rs a11d Waste P11111p Mainte11ance Activities, 
projects mu st develop a comprehensive radiologica l monitoring plan for each specifi c waste transfer prior to ini tialing the transfer. Procedure 
requirements include detenninin g worst-case and anticipated rad iation levels during the transfer, apply ing access comrols, and establishin g 
survey frequencies. 

As noted by the IQRPE, tl1is comment was resolved in Recommendations: Section 8 ofRPP-20556, Rev. I, Volume 7: IQRPE DST System Integrity 
Assessment - Evaluation of the Dome Load Program/or Double-Sl,e/1 Tanks. 

RPP-RPT-25608, Hanfo rd Double-Shell Tank 77iermal and Seismic Project - Increased Concentrated Load Analvsis. June 27 , 2005 , 
docum ents an analysis of increased concentrated loading on the double-shell tanks. 

The Executive Summ aiy states, "Tbe structural evaluations indi cate that current restri ctions on concentrated li ve load are conservative. The 
results reveal tliat tl1e concentra ted load can exceed 400,000 !bf and still sati sfy code requi rements. Addi tional analyses were conducted on the 
rein forced concrete secondary tank stmcture and evaluated as specified in the American Concrete Insti tute (ACI) for demand-lo-capacity ratios 
per ACI 349. The maximum allo,~able concentra ted load limit based 011 the ACI eva luation is identifi ed as 1,575.000 lbf. " 

Section 7. 1, "Summary of Results," states, "The concrete dome experiences essentia lly a linear deflection in response to increasing 
concentrated load until 3,800,000 lbf. The corresponding dome displacement is slightly in excess of I- in. Al th at point, additional cracking in 
the dome begins. resulting in an increased ra te of defl ection. Crushing of the dome concrete begins at a load of 6, I 00,000 lbf and 
corresponding centerline deflection of 2.5-in . The analysis is unable 10 predict the compl ete fai lure response of the DST, so it is 1101 known if 
the coll apse would be limited to a local reb~On undern eath the concentra ted load or result in fu ll dome collapse." 

The WRPS Admin istrati ve Engineering Facili ty Support Procedure TFC-ENG-FACSUP-C-10, Rev 20, Control of Dome Loading, December 
20. 20 I 2, slates tlie foll owing: 

Section 4.1, "Generation and Control of Analysis of Record Docum ent ," slates that the Responsible Engineer is required to prepare an 
Analysis of Record ca lcul ation in accordance with TFC-ENG-DESIG -C-1 0. 

Section 4.2, "Generation of the Dome Load Record and Dome Load Record Summary Sheet (DLRSS),' ' states that the Responsible Engineer is 
req uired lo perfonn the fo llowing actions: 

"Generate Dome Load Record Summary Sheets (DLRSS) by using a calculati on in accordance with TFC-ENG-DES IGN-C-1 0. Each 
lank shall have a Dome Load Record Summ aty Sheet (DLRSS) (A-6003-834). Estimate equipm ent weight through the use of drawings, 
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2006DSTAR WRPS 
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VI (Vendor In formation) data, manufacturer' s data or other technica l in fomiation. Do not use visual methods of estimating." 

The WRPS Admini strative Engineeri ng Design Procedure, TFC-ENG-DES IGN-C-1 0, Rev. 8 -4, E11gineering Calculatio11s, October I , 20 12, 
Section 5.0, " Definilions," states that dome load calculati ons arc computati ons if they meet th e followi ng criteria : 

. ''TI1ere are no assumptions . . A pennanent record is not needed (i.e., it does not need to be referenced and can easily be reconstructed) . . Special engineering experti se is not needed . . Engi neering expenise is used to eva luate the problem, and a fo,mal calculation is not required." 

I. l11e Tank Farm Conn·actor should petfonn Completed The annual self-assessment recommendation will not be adopted. 
pe,iodic self-assessments on tl1e dome load 

Management assessments of the Dome Load Program have been conducted to determine whetl1er the WRPS dome loading controls are 
monitoring program to track compliance 

adequately implemented and to identify areas in need of improvement: 
with the dome load procedures and e,rors, 
if any, with tl1e DLL. l11e fact that . RPP-ASMT-27757, Rev . 0, E11gineering Management Assessmenl of/he Dome /.,,ad Program, November 30, 2005 . 
responsibility for dome load n·acking and . RPP-ASMT-36 127 , Rev . 0, Dome Loading Controls Safe ty Management Program Managemenl Assessment (FY2008-ENG-M-0I03) , monitoring is spread across multiple 
organizations increases the possibi lily of December 20, 2007 . 

non-compliance. . RPP-ASMT-44988, Rev . 0, Dome Loading Controls Safe ty Manage111e111 Program Managemenl Assessmenl (Fl'20/0--ENG-M-0 I JI) , 

2. It is further recommended that tl1e Februaty I 8. 20 I 0. 

periodicity of tl1ese self-assessments be a These reviews were deemed as no longer necessary per the Management Assessment Postponement or Cancelation Form FY20 12-ENG-M-
mini.mum of once per year. 0 111 , Dome Load Contr·ols Safety Management Program and as such canceled. Procedure TFC-ENG-FACSUP-C-10, Conrrol of Dome 

Loadi11g , contains the elements of the dome load program and provi des ro les and responsibilities associated with them. 

The dome load program wi ll be described in th e next revision of RPP-7574, Douhle-She/1 Tank /11 /egrily Program Plan. 

The Tank Frum Conn·actor should coJ1Sider Completed TFC-ENG-F ACSUP-C-1 0, Conlrol of Dome Loading. also provides directi on for DST dome elevation surveys. Dome elevation surveys are 
centralizing dome load and dome deflection perfom1ed according to RPP-25782, DST Dome Surve_1 · Program. RPP-25782, which is approved by the civil/strucniral EDL, provides 
responsibility under one engineer. This rrequency for dome elevation surveys and defl ection cri teria . DST-specific dome elevation surveys are documented for each DST farm in its 
engineer would track and maintain an respective RPP-Dome Load Record document (see below). The dome elevation survey process involves a review of th e results of dome 
independent database of dome deflections, elevation surveys by tl1e civil/stmctural EDL. If necessary, the civil/s tmcntral EDL may impose limi ted tank access if there is a deflection 
cotrelated with loads, and serve as a central greater than that specifi ed in RPP-25 782 as 0.5-in . 
point of contact (POC) for operations 

The civil/structura l EDL owns the TFC-ENG-FACS UP-C-1 0 procedure. Operations and Project personnel must evaluate and record dome 
resolution ofDLL and DLRSS issues. 

loads according to the procedure. Involvement of the civil/structural EDL is on an as-needed basis. Essentially, the civi l/structura l EDL is 
responsible for approva l of allowable dom e loads, which are then u·acked in accordance with TFC-ENG-FACSUP-C-1 0. Issues regarding ti1e 
dom e loads for DSTs procedurally requi re notification of the civil /stmctural EDL. The civi l/strucniral EDL also has approval authority on all 
crane route maps. In summary, aside rrom tracking indi vidual loads as they are added and removed according to the established Dome Load 
Log procedure, the civil/structura l EDL is solely responsible for the dome load program . The dome elevation surveys are also reviewed by the 
civil/structura l EDL, whi ch may result in imposed constraints. 

Each tank farm has received a vruying deb,ree of Completed RPP-28538, Rev. 2, Volume I: IQRPE Douhle-She/1 Ta11k System 111tegri!F Asse,sment. HFFCO M -./8-1 4, was released September 2 1, 2006. Section 
inspection on tl1e secondruy tanks. None have 4.10.5, "Secondruy Liners," states that a number of the secondaty liners of tru1ks in tl1e tank fanns were not given enhanced weld inspection (EWI) to 
received a hvdrostatic leak check /for justifiable tl1e uooer knuckle weld. l11e reoort concludes tliat, because of tl1is, the seconda1v liners were not desi~ned to hold tank waste above the EW I level. 
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See discussion in reasons). Nonetl1eless. a primary The report states : 
Section 4.5 recommendation of this evaluation is to document 

"RPP-CALC-28703, An11u/11s Fill Calculation. was prepared to address the likely leak scenatios and consequences to the secondaiy liners. The 
tl1e limit on the level of leaked product petmined 

analysis provides logic which leads to the conclusion that the most likely leak into the seconda1y liner is not catastrophic and would be detected 
in the secondaiy containment on the SY, A Y and 

and mitigated before the enhanced weld inspection (EWI) levels are reached. l11e calculation utilizes actual leak scenario data from the 
AZ tanks. These tank fam1 s received the least 

Savannah River Site to determine conservative crack sizes and leak-flow rates. The maximum flow rates are determined for the 241-A Y, 24 1-
amount of inspection on the secondary liners. 

AZ, and 241-SY fann tanks, which are those with the least amount ofEWI above the lower secondary knuckles. ll1e maximum leak-flow 
l11is evaluation must consider reasonable leak 

rates are used to detennine minimum fill times of the annulus to each tank' s respecti ve EWI level." 
scenarios and develop a model for the most likely 
leak condition. If the estimated leak height is RPP-ASMT-27062, Rev. 0, Stress Corrosio11 Cracking Evalua/io11 for the Seconda1y li11er Erposed to ln-Spec/ficatio11 Waste in a Douhle-
above the respective tai1k's radiographic Shell Ta11k Annulus, evaluates the consequences of in-specification waste leaking through the primary carbon steel tank liner of a DST and 
inspection level, operational and eni,tjneeting coming into contact with the carbon steel secondary liner. The evaluation assesses the possibility of stress corrosion cracking (SCC) in the 
measures should be taken to limit a leak in those seconda1y liner and concludes from SCC testing of similar steels at the Savannah River Site that: 
tai1ks to tliat height in the secondary tank. " .. an accidental leak of waste into a DST annulus will not lead to a breach of the secondary liner in the foreseeable fu ture, even ifit is 

assumed that cracks are already present in the secondary liner. It should be noted that it is not likely that cracks are present given that 
the secondary liners have never been exposed to out-of-speci fication waste or an aggressive environment.'· 

Th e evaluation goes on to state: 

"However, the caustic defi ciency created by a reacti on o f th e hydroxide with carbon dioxide in the annu lus air could lead to SCC of the 
secondary liner over a relatively short period of time (depending on waste volume leaked to the annulus. about eight to 44 weeks for 
caustic defi ciency and crack initiation plus three 10 five weeks for crack !,'TOwth)." 

Actions to mitigate the impact of a waste leak into tl1e annulus are described in HNF-SD-WM-TSR-006, Rev. 7, Tank Farms Technical Safely 
Requirement. and in HNF-3484. Double-Shell Tank Emergency Pumping Guide. Limiting Condition of Operation LCO 3.5. " DST Annulus 
Flammabl e Gas Control." requires that the DST annulus waste level shall be equal to or less than 15-in .. appli cable to all DSTs at all times. If 
the DST annulus waste level is greater than 15-in ., the foll owing actions are required : . Stop all activities in the affected DST annulus and directly above the a ffected DST, except for flammable gas sampling/monitoring, 

de-energizing or removing equipment that does not meet ignition contro ls, and acti ons to reduce the fl ammabl e gas concentra tion. 
These actions must be completed within 8 hours. AND . Stop all acti vities in enclosed spaces connected to the affected DST annulus headspace, except for fl ammable gas 
samplin g/monitoring and actions to reduce the fl amm able gas concentrati on. Thi s action must be completed in IO days without 
fl ammable gas monitoring OR prior to the concentra tion o f fl ammable gas exceeding 60% of the lower fl ammability limit (LFL). 
AND . De-energize or remove equipment that does not meet ignition controls in the affected DST annulus headspace and connected enclosed 
spaces. Thi s action must be completed within IO days without 0ammable gas monitoring OR prior to tl1e concentration o f fl ammable 
gas exceeding 60% of the LFL. 

If the DST annulus waste level is greater than 15-in. AND there is no fl ammable gas monitoring of the DST annulus head space the foll owing 
acti ons are required: . Submit a RECOVERY PLAN to the ORP within 20 days . .tL..Q . Reduce th e DST annulus headspace fl amm able gas concentration to less than or equal to 25% of the LFL in accordance with tl1e 

approved RECOVERY PLAN. 

The following is a li st of the Emergency Annulus Pumping Procedures for their respecti ve tank fa nns. Although these procedures are not 
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approved for use, they are accessible from the procedures web page at the request of the Wasltington Department ofEcoloi,,y and the DOE. 
These procedures are only meant as an emergency starting point, in case a leak was to occur from a primary tank into the annulus. A 72-hour 
window has been provided by the Washington Departm ent of Ecology and the DOE to have approved procedures in pl ace, ifa leak were to 
occur. 

. TO-00 1-28 1, Emergencv Annulus Pumping Procedure for AN-Farm . TO-00 1-282, Emergenc,· Annulus Pumping Procedure for AP-Farm . TO-00 1-283 , Emergency Annulus Pumping Procedure for AW-Farm . TO-00 1-284, Emergencv Annulus Pumping l'rncedurefor Sl'-Farm . TO-00 1-288, Emergency Annulus Pumping Procedure for A !'-Farm . TO-00 1-289, Emergency Annulus Pumpiug Procedure fo r AZ-Farm . 

R IO IQRPE Concurs TSAFf or equivalent examinations should be Resolved As noted by tl1e IQRPE, tl1is comment was resolved per section 4. l 0.5, "Secondary Liners," of RPP-28538, Volume 1: IQRPE Double-Shell Tank 
witl1 Completion made on the secondary liner lower knuckle to System Integrity Assessme/11. HFFA CO M--18-14. 

See new 20 16 DST AR 
provide gross indication of cracking. This 

IQRPE 
recommendation was resolved per section 

Recommendation 
4.10.5 (Seconda,y Liners) of thi s document 

Rl 6-8 
(RPP-28538, Rev. 2). 

See discussion in 
Section 11.6 

R ll lQRPE Concurs with Emergency pumping procedures currently Completed This recommendation fail s to consider that the most likely source of waste entering the DST annulus will be a leak from the primary tank. 
Compl eti on estimate that the pumping of a secondary tank The immediate action upon discovery will be to lower the waste level in the primary tank below the elevati on of the leak site, iftl1e leak site 

See di scussion in 
will begin on the tenth day from discovery of can be identified. Emergency pumping of a leaking DST is described in HNF-3484, Double-Shell Tank Emergenc_v Pumping Guide. The 

Section 10 .4 
the leak. According to stated fun ctional removal of waste from the annulu s is likely to be a seconda1y concern . The di spositi on of Recommendation R9 describes the time limits and 
requirements for the seconda1y tanks, pumping actions needed to stabilize the annulus. 
needs to be completed on the seventh day. The 

Although not recognized as having either tert iaiy leak detection or miti gation fu nctions by the DST RCRA Part B Permit application, any 
Tank Fam, Contractor needs to perfom1 one of leakage from die annulus would be collected in a leaking DST' s concrete foundation channels and drained into the leak detecti on pit where it 
the follow ing actions: could be removed. 
l. Reexamine and streamline the emergency 

pumping process to remove liquid by the 
seventh day as required in the design 
specifications. 

2. Perform structural and con os.ion analyses 
or implement real time corrosion 
monitoring in the annulus with the intent 
to provide some techni cal basis for 
removing waste solutions beyond the 
seven-day requirement 

3. Rati fv the TSlP guidelines and use them to 
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document a basis for a secondary liner · 
design Ii fe that is greater than or equal to 
the time to pump the annulus. A graded 
approach could also be documented which 
accounts for the varying liner thicknesses 
and leak depth . 

ll1e sho11 desib'll li fe for tl1e secondal)' tanks, Completed The te1tiary lea k detection pit monitoring system includes the fo llowing features: 
coupled with the cmrent age of tl1e tanks . Dip tubes are used to monitor the liquid level in the leak detection pit; a manual liquid level tape/zip cord reading may be taken at each suggests it is vitally impo11ant to ensure 
operability of the tettia,y leak detection pits. tank as a backup to the dip tube instrnmentati on. 

The TFC needs to maintain telliary leak 
. Normal Operating Ranges (A larm Set Points) veri fy equipment operation and provide indication that Ute liqui d level is within the 

detection capability throughout the Ii fe of the Maximum Authorized Limit. The levels are checked and recorded on a weekly basis by operator rounds 

tanks. . The data are then reviewed per TFC-E G-CHEM-D-2 1, Process Engineering Was/e Sun ,eillance Dalo Review . 

The te11ia1y leak detection pits are no longer listed as a Leak Detection Moni toring and Mitigation (LDMM) feat ure because they are not 
recognized by the Washington State Depattment of Ecolob'Y as necessa,y features. Currently. there is no discussion ofte1t iary leak detecti on 
pits in the Resource Conservation and Recove1y Act of 1976 (RCRA ) Pall B Dangerous Waste Pe1m it appl ication, nor in th e draft pennit 
conditions that are available. 

While teltiary leak detection pits may not be recognized by the State as necessary LDMM features, they play a signi fica nt ro le in maintaining 
integrity of the secondary liners. Operabi li ty o f the LDPs is impo1tant and maintained for three reasons: 

. Water accumulati on from precipitation can fi ll the pits and cause corrosion of the secondal)' tank liners . . If the pits fi ll with water, upli fti ng/fl oating of the tanks could occur. . Postulating that the LDPs have been all owed to fill with water and a waste leak through the seconda,y liner occurs, the waste would 
not be abl e to dra in into th e leak detection pits . 

ll1e secondal)' liner needs to be analyzed for its Completed This work was completed using: 
ability to contain waste solutions accounting for . RPP-CALC-28703, A 111w l11s Fill Calcula/iun, Februal)' 23, 2006 . 
appropriate desib'll input loads, the fact tl1at the . RPP-ASMT-27936, Evalualion ofSeco11da111 Liner Under Pos11t!a1ed Waste Leakage Scenario in a Double-Shell Tank Annulus, Febmal)' 23, lower knuckle is not suppolled, and the fact that 

2006. the liner was not stress relieved. The results of 
this recommendation may provide in put for . RPP-ASMT-27062, Stress Corrosion Cracking Eva/11alio11for !he Seco11da1y Liner faposed lo /11-Specificatio11 Was/e in a Double Shell Tank 

Recommendation 3 (R I I in this Table). A 11m1/us, Februa1y 7, 2006. 

RPP-ASTM-27936, Eval11alio11 ofSeconda,y RPP-CALC-28703, Annulus Fill Calculation, Febmal)' 23, 2006, showed that the failures weren' t catastrophic and would be detected and mi tigated 

Liner Under Poslulated Wasle Leakage before the welds, which didn' t receive en.hanced inspections, are reached. 

Scenario in a Double-Shell Tank A11111d11s, RPP-ASMT-27936, Eval11alio11 ufSecanda,y Liner Under Poslulaled Waste Leakage Scenario in a Double-Shell Tank A111111lus, Feb111a1y 23, 2006, 
fulfill s the intent of this recommendation . This evaluated the sm,cniral integrity of the secondal)' steel liners of DSTs for a pti mal)' tank leak scenario. ll1e analysis of the secondmy steel liner with 
recommendation has been accepted and contained leaked waste was perfonned for 24 1-AP and 24 1-A W tanks, but the original analysis-of-record (AOR) for the remaining four DST fanns 
completed by the TFC. See Volume I , Section (241-AN, 24 1-AY, 24 1-AZ, and 24 1-SY) did not eva luate the secondal)' steel liner for primal)' tank leak scenario. The 24 1-A Y tank steel liner, which 
4. 10.3 for additional infonnation. has tl1e least plate tl1ickncss among these fottr tank fam1s, has been evaluated in this repol1 by comparing its strnctural prope1ties and design conditions 

with those for the 24 1-A W tank liner, using the original AOR of the 24 1-A W tank fa1m as a guide. Based on the evaluation, the repo,1 concludes that 
the secondmv liners of all six sets of DSTs wi ll maintain their sb11ctural intee:ritv, accounting for aoorooriate design inout loads, in the event of a 
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leakage from primary tank to secondary steel liner shell. 

RPP-AS H -27062, Stress Corrosion Cracking Evaluatio11fo r the Secu11Ja,y U11er Exposed lo ln-Specificalio11 Was/e i11 a Double Shell Ta11kA111111lus, 
February 7, 2006, showed that, following a leak of compliant waste, it would take at least 12 weeks using worst case assumptions before SCC could 
occur, allowing a sufficient period of time to allow pumping of tl1e primary tank and annulus. 

R l4 IQRPE Concurs with Waste streams sent to the DSTs should continue Completed RPP-1 0006, Rev. 9, Melhodology and Ca/cu/a/ions fo r !he Assign111enl of Waste Groups fo r !he Large Underground Waste Storage Tanks at 
Compl etion to be managed using the methodology of RPP- !he Hanford Sile, states that Waste Group A tanks are defi ned as, "Tanks with a potential spontaneous buoyant di splacement gas re lease event 

See discussion in I 0006 to not create convective and non- (BDGRE) tlammable gas hazard in addition to a potential induced gas release event (GRE) flammable gas hazard. That is, tanks that are 

Section I 0.4 
convective layers that are required for episodic conservatively estimated to achieve a fl amm able gas concentration of 100% of th e lower fl ammabili ty limit (LFL) in the tank headspace if all 
gas release events as given in PNNL-1 3337. of the retained gas is released from a spontaneous BDGRE." 

HNF-SD-WM-OCD-0 15, Rev. 23 , Tank Far111s Waste Transfer Compalibility Progra111. Secti on 3.1.1.1, "Waste Group Prohibitions." prohibits 
waste transfers into Waste Group A tanks, or operations that would result in re-designation of a Waste Group B or C tank as a Waste Group A 
tank without p1ior written approval from the U.S. Department ofEner1,,y, ORP manager as governed by 29633-ESQ-AA-000I , River 
Protection Project Authorization Agreement between the U. S. Deparlmenl of Energv, Office ~f River Protection and J,Jlashing10n River 
Prolection Solutions U,C. dated February 22, 20 11 . 

R l5 IQRPE Concurs with Any DST piping (especia lly carbon steel Completed Po,tions of thi s recommendation overlap with tl1ose presented for Recom mendation R40. 
Completion prima1y piping) and otl1er ancillary equipment 

P1ior to this recommendation, two sections of the cross-site transfer lines near catch tank 244-A, SNL-3150 and SLL-3160, were removed and 
See new 20 I 6 DST AR 

that is removed from service for the next 
samples were analyzed at the 222-S Analytical Laboratory . The SNL-3 150 pipe sections consisted of two 3-in. diameter primary pipe sta inl ess 

IQRPE 
several years should be examined for erosion 

steel sections with 6-in carbon steel encasements. The SLL-3 160 pipe sections were control pieces from a line that was not used for waste 
Recommendation 

and/or corrosion. The hi story of the transfers 
u·ansfers and consisted of two 3-in. di ameter primary pipe sta inless steel secti ons wi th 6-in. carbon steel encasements. The analysis results 

R 16-20 
through that piping should be reviewed so that cited in Interoffi ce Memorandum 7S I 10-GAC-05-035, "Final Analytical Results from the Examination of Cotrnsion on Sections of244AR 
the average corrosion/erosion rate for Hanford Cross-Site Transfer Pipe," indicated the foll owing: 

See discussion in DST piping can be detennined 
Section 11.6 "Both the SNL-3 150 and SLL-3 160 6-in. pipe sections had a surface corrosion layer that was easi ly removed. Removal of the corrosion 

layer revealed sparse shallow pitting as a result of this corrosion. The thi ckness loss on cl eaning for the 6-in. pipes was about 50 to 60 
µi n. This was al so the approximate depth of the deepest pits on these specimens." 

RPP-RPT-4790 1, Rev. 0, Di reel Assessmenr of 241 -AP Farm lines SL-509. Sl-510. SN-609. and SN-610. was released November 5, 20 10. 
The assessment of the supernatant and shmry lines focused on corrosion of the encasements to determ ine the effecti veness of the cathodic 
protecti on program. The assessment identified no significant areas of corrosion damage. However, the inspection noted that the coati ng 
system used on these lines (non-bonded coating consisting of "dryer-ducting•· to create an air gap between tl1e encasement pipe and sprayed-
in-place foa m insulation) was incompatibl e wi th trad itional cathodic protection survey techniques and corrosiou protection via the Site' s 
cathodic protection system. The repo11 concluded that alternative means of evaluating the extent of cathodic protection should be uti lized to 
assess the protection of these lines. Electrical resistance sensors and pennanently-installed reference electrodes were install ed on and around 
these lines. The repo,t states that co,rnsion rate data from these sensors can be used to track corrosion conditions on these li nes and, by 
infe rence, other similarly-coated lines that have not been directly inspected. 

SN-285 and SN-286, two 24 1-S Y tank fa rm out-o f-service supernatant lines, were sampled in FY 20 IO and the samples were u·ansferred to the 
222-S Analyti cal Laboratoiy for examinati on. The encasement pipe samples were examined for corrosion with observations documented in 
A TS-LA B-RPT-1 1-00006, Rev. 0, Final Reporr fo r the Corrosion Analysis~{ SN-285 and SN-286 Pipeline fro m SY Tank Fann , released in 
May 20 11 . ARES Corporation generated an evaluation, RPP-RPT-49200, Rev. 0, Direct Assessme/11 of 241-SY Pipelines SN-285 and SN-286. 
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which concl uded that the assessments performed in-situ and in the lab identified no sib'llificant areas of corrosion damage at !he inspection 
site. 

The evaluation staled : 

"For both pipe sections, the highest level of corrosion and pitting was located on the bonom outside surface of the encasement , and thi s 
level of corrosion decreased while tra versing up the side and onto tl1e top of the pipe. Corrosion removal treatments showed that the 
SN-285 pipe section was more corroded , having a corrosion level of2.2% by mass for the bottom section , compared to SN-286 which 
had a 1.3% con·osion level for its bottom section. However, the cmTosion on both pipe sections did not erode through the pipe as all 
sampled areas had at least 6 mm of pipe wall thickness that was not corroded. The reponed nominal wall thickness of schedul e-40 pipe 
is 7. I mm

1 
resulting in a rough calculation of maximum corrosion on these two pipe sections to be no greater than 15% wi t.It a majority 

of the other sections of the pipe in vestigated fa lling well below thi s number. " 

These lines were install ed in tl1e ear ly 1970s; the wall thickness loss re fl ects nearly three decades in service. 

The primary pipe sections from the SN-285 and SN-286 samples, as well as a sample from S -278, will be examined for erosion and corrosion 
in FY 20 12. It is unlikely tliat a quantitative volume and composition hi sto1y of th ese, or other typical waste tran sfer lines th at have been taken 
out of service, can be developed . Recreation o f th e SN-285 and SN-286 process hi stories relies on recove,y of records for individual waste 
transfers and knowledge of the waste compositi ons transfe1Ted through tl1e pipelines. The lines were placed into operation in 1977 . 
Recoverable transfer records for SN-285 and SN-286 are discontinuous, wilh the longest compl ete transfer hi story covering about 400 days of 
the 30-year period. 

The process envisioned by the IQRPE recommendation reli es on exhumation of out-of-service waste tran sfer lines and removal of section s of 
the radioactive piping. Since 2006, when the recommendation was first made, only three sampl es have been collected - all in 20 IO when the 
lines were excavated for replacements. The opportuni stic quali ty of th is effort and the low probability ofrecreatin g lhe process hi story 
suggest an alternative is needed, as described below. 

The first quantitative estimate of waste o·ansfer line erosion and corrosion wi ll be made by installing ultrasonic test (UT) in sm ,menlation on 
Retrieval and Closure piping in ponable valve box POR I 04 . Flexible d1y -coupl ed UT arrays will be located on and clownsh·eam of 
supernatant- and slurry-side pipe bends to measure wa ll erosion over tim e. The selected locations are based on Letter Rep01t, "\Vashin gton 
River Protection Solutions, LLC, Subcontract 3051 9, Release I 03 - Transmittal of Draft Corrosion Sensor Placemen! Letter Repon - Ares 
Task o. 09054403.03 ." Four UT sensor arrays wi ll be used on each pipe bend, and a "cal-block'' UT thickness control wi ll be employed. 
The tota l volume transferred through the lines wi ll be metered. and the volume percent of solids carried on tl1e sluny side wi ll be calculated 
from sludge volume changes. An estimated 283 kgal of sludge from single-shell tanks (SSTs) C-1 03. C-108 , C-1 09, and C-1 IO wi ll be 
retrieved through POR I 04 . Assuming the slw1y was a nominal 5% by volume. the eq ui valent transfer volume will be about 5. 7 Mgal. 

The supernatant- and slurry-side fl oor nozzle bends removed from POR l04 to make way for the replacement piping have been packaged and 
stored for erosion/corrosion ana lysis planned in FY 20 12. About 342 kga l of sludge was retrieved through the fl oor nozzles - a nominal 6.9 
Mgal of sluffY . Testing is described in LAB-PLN-11 -0005 . Rev. 0, Test Plan and Procedure for the Erosion Analy.m of POR 104 Valve Box 
Pipcfi'om C-Tank Farm. Record s of total volume pumped tl1 rough the bends and the volume percent of solids in the sluffY are available. 

Th e UT-insm,mented POR I 04 lines and the floor nozzles recovered from POR I 04 are 2-in . diameter stainless steel, similar to DST jumpers. 
Jmnpers are the only type of readily accessible piping that is routinely changed out, and thus avai lable for testing. 

A description of the opportuni stic sampling and erosion monitoring wi ll be inco1l)orated into the next revision of RPP-7574 , Double-Shell 
Tank Integrity Program P/011 . 
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I. Comparison of histo,i cal to current visual Completed 
inspections should be perfotmed, looking for 
growth and changes 10 the corrosion patches 
and discoloration. Currently, tl1e inspection 
cycle is to be eve1y five years and the first 
cycle is essentia lly complete. 

2. Similarly, coordination between tl1e visual 
and UT examinations shm~d occur to 
provide quantifica tion for better 
understanding. The periodic UT 
examinations of the DSTs are 10 be 
perfonned in the same location at a minimum 
to detem1ine how fast the tank wall is 
co1Toding. 

UT examination of the DST walls above the 
waste (i.e., the vapor space) should continue 10 
be performed, if possible, and also coordinated 
witl1 tl1e visual records. 

Completed 

Some sizeable fracti on oftl1e threaded fittings of Completed 
the anci lla,y equipment should be inspected for 
leakage, if possible. Any removed ancillaiy 
equipment with a th readed fi tting should be 
disassembled for evidence of increased con"Osion 
from radiolysis of the Tefl on thread sealant 

WRPS Disposition 

The methodology o f comparing current inspections with results from past inspections is desc,i bed in RPP-PLA -46847, Rev. 0, Visual 
l 11speclion Plan/or Single-Shell Tanks a11d Double-Shell Tanks. Section 3.2, ·' Double-Shell Tank Visual Inspections,'' stales 1ha1 the present 
approach for conducting visuaf examinations of DSTs is to perfonn a video examination of each tank's inte1i or and annulus regions in 
conjunction with the tank 's ultrasonic examination inspection, or approximately every 5 years (nol 10 exceed 7 years between inspecti ons}, 
whichever occurs first. 

The DST visual examinati ons completed in 2006 established a baseline 1ha1 will be used for compari son for future planned re-examinations. 
The visual baseline infonn ation is docum ented in the Tank Integrity Inspection Guides (TIIGs). Each TIIG contain s photographic in fomiation 
of notable ind ications (areas of interesl) and specifies their loca tion on each DST, as well as showing the lank regions exam ined by UT in order 
lo provide the historica l trends comparison recommended by the IQRPE. Each locati on on the T II G overlay is hyperlinked 10 a photograph lo 
allow fo r visual compari son. Each DST has a unique TII G. 

The foll owing is a lisl of tl1e mos! recent inspection reports: 

• RPP-RPT-3 1599, I ouhle-She/1 Tank Integrity Inspection Report/ or 24 I -AN Tank For111 
• RPP-RPT-343 10 , Do11ble-Shell Tank l/1/egrily J11spection Report f or 24 I-AZ Tank Far111 
• RPP-RPT-343 11 , Double-Shell Ta11k 111tegrily Jmpection Report for N I -A Y Ta11k Farm 
• RPP-RPT-38738, Do11ble-Shell Tank Integrity Inspection Reporl for 241-AP Tank Farm 
• RPP-RPT-39 149, Double-Shell Tank lntegrily Inspection Report / or 241 -S l' Tank Farm 
• RPP-RPT -42 147, Double-Shell Tank lnlegri(Y Inspection Report fo r 24 I-AW Tank Farm 

The generation and use ofT II Gs are described in RPP-7574 . Double-Shell Ta11k Jnlegri(Y Program Plan. The areas of interest identified in 
previous inspections and documented in the TII G will be revi sited in future inspections. 

RPP-7574, Rev. 3, Double- hell Tank Integrity Program Pla11 , describes the process by which ul trasonic examinations of the 28 DSTs are 
performed in section 3.4 .2.1, " Ultrasonic Testing Inspection Performance." Li mited exa minati on above historical liquid-a ir int erfa ces is 
included in the inspections. The UT examinations of the 28 DSTs are ca rried out as fo llows: 

• Two thirty -inch wide ve1ti cal scan of lhe primary tank wall for all DSTs. 
• Twenty- fool long scan of circum ferential weld joining the primary tank vert ical wall lo the lower knuckle and adjacenl heat-affected 

zone for all DSTs. 
• Twenty-foot long scan of ve,tical weld jo ining shell plate courses of the primary tank, extended as necessary to include al leas! one 

foot of veztical weld in the nominally thi nnest wall plate and adjacent heat-affected zones for all DSTs. 
• Twenty-foot long circumferenti al scan at a location in the vertical portion of the primary tank wall co1Tesponding to a stati c 

liquid/vapor interface level 1ha1 existed for any 5-year peri od, extending al leas! I fool above that liquid/vapor interface for six DSTs. 
• Twenty-fool long circum ferential scan o flh e predicted maximum stress region of the primary lank lower knuckle for six DSTs. 

This recommendati on has not been adopted. 

Accord ing to indus11y references, Tefl on is hi ghly susceptible to radiation damage. Tank Fa,m expe1ience confli cts with 1ha1 wi dely-held 
beli ef. 

The principa l use of Tefl on in Tank Farms is PUREX connector head gaskets in stainl ess steel jumpers. Tefl on perfonns satis factorily in thi s 
application. Field experience indicates th at the only leakage through Tefl on connector head gaskets occurs when the connectors are loosened 
and re-impacted - most likely from mechan ical abrasion of the gasket by the sta inl ess steel surfaces. Once a connector with a Tefl on easket is 
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Review tlie design li fetime documents for both 
24 1-AZ and 24 1-A Y tank fanns and determine 
why there is a 10-year di fference. 

WRPS 
Status 

Completed 

In spect excavated pipelines and specified Completed 
abandoned pipelines 

If the surface ofa pipeline is accessible or is 
exposed for repairs or alterations, a visual 
inspection should be used to evaluate !he 
effectiveness of cathodic protection applied to 
the pipe. Signs of corrosion such as the 
presence of c01rnsion products, pitting, 

cracking, reduction ln physical size, or other 
evidence of deteriorati on should be noted. 

Additionally, witl1 the consoli dation efforts by 
WFO to reduce the number of rectifiers needed 
to supp01t tl1e post-2005 pipelines, an 

WRPS Disposition 

made up leak-tight , it is highly unlikely 10 devel op a leak. It is unlikely !hat Tefl on thread sea lant behaves differenlly in contacl with threaded 
stainl ess steel piping. 

Becau se they become highly contaminaled during operation, it is impractical to meaningfully examine eilher used conn ector head gasket s or 
waste-wetted threaded Tefl on parts. Packaging, transporting, and testing these materials requires handling that is inconsistent with A.LARA 
practice. Since the 222-S Analytical Laborato,y is not equipped to perfonn mate.1ials properties analysis, inspection would be limited to visual 
interpretation of conditions - in isolation from other measurements, a problematic eva luation at best. 

The acceptabl e perfonnance of in-service Teflon head gaskets indicates further testing is not required or justifi able. If it became necessary lo 
understand why Tefl on perfonns satisfac torily in Tank Fa,m service, then it would be appropria te lo lesl the mosl com monly used 
configurations at a gamma irradiation test facili ty. Here known radiation fluxes and instrumentation would yield quantitative integrated doses 
for the tests. The post-inad iation materi als would be contamination- and radiation-free , making visual examination and materi als prope1ties 
tests relatively strai ghtforward . 

Guidance for selecrion of non-m etalli c materials in contact with lank wasle is provided by TFC-ENG-STD-34, Rev. A, S1a11dardfo r !he 
Seleclion ofNon-Merallic Mare rials in Collfacr wirh Tank Wasre, March I 0, 20 11 . 

RPP-RPT-28968, Rev. 0A, Hanford Double-Shell Tank Thermal and Se ismic Projec1- Summa,y of Combined Thermal and Operaling Load, 
will, Seismic Analysis , based structura l eval uations of all Hanford Site DSTs on analysis at the design waste temperature of 350°F and the fu ll 
60-year corrosion allowance on the tank wall of 0.060-in. (using the allowable I mil (0 .00 I -in .) per year assumed corrosion rale). The 
evaluation concluded that upon analysis of the rein forced concrete, prima,y tank , stress corrosion cracking, primary tank buck ling, concrete­
backed liner. and J-bolts, the DSTs mel their demands and were approved for use lhrough the end of the evaluated 60-year design life. 

The 60-year design life began at the compl etion of the 24 1-A Y tank farm . The DSTs wi ll be re-eva luated for structural integrity before the end 
of their service life in 2028. Proj ect management wi ll determine when th e re-evaluation for strnctural integrity will occur. 

ARH-205, Design Crileria PUREX AY Tank Farm , and ARH-1 437. Design Crileria PUREX AZ Tank Farm, do nol specify design li fetimes. 
The stated design li fetim es were quoted from a secondary reference. WHC-SD-TWR-RPT-002, Sr111clliral lnregrrry and Polenlial Failure 
Modes of /he Hanford High-Level Was/e Tanks , which does not ci te a primary reference for the design li ves. 

Thi s recommendation is essentially a continuation of Recommendation R 15, but emphasizes encasement protection provided by the impressed 
currenl cathodic prolection sys1e1i1. Therefore, lhis di sposit ion is limited to the description of the encasemenl forensic line examinations !hat 
have been made to evaluate cathodic prolection. The encasement examinalion s were based on sites selecled by ARES Corporal ion. ARES 
Corporation was the area engineer (NE) responsible for interpreting lhe IQRPE' s cathodic protection recomm endations in lerms of conducting 
the necessa,y fie ld testing and evaluation to determine tl1e cathodic protection system ' s health, for recovery of confi guration contrnl of tl1e 
cathodi c protection system, and for system design modification. The fo llowin g documentati on is tJ,e prod uct of the A/E' s work to evaluate the 
perfonnance of the system. 

RPP-RPT-42487, Rev. 0, Evalua1ion of Buried 7i·ansfer Lines with Ca1hodic Proreclion. released in November 2009, listed seven different 
buried lransfer pipelines and a total of 14 differenl locations to be considered for excavation for external corrosion direct assessmenl (ECDA). 
From the recommended lines, tl1e PW-453 1 pipeline, located in 24 1-A Y fa1m , was selected for EC DA because it has severa l sections with 
varying levels of protecti on and because of ils accessibility for excavati on. 

RPP-RPT-42489, Evalua1io11 of Heal-Traced Buried 1i-a11.ifer Lines wilh Calhodic Pro1ec1io11, released in November 2009, li sted 11 heat­
traced and buried transfer pipelines at 24 di fferent locations recommended fo r excavation and ECDA. Six were selected for ECDA: 

• 24 1-AP Fann : SL-509 and SL-5 10 were selected because the protection da ta for these lines were missin g. Li nes SN-609 and SN-610 
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opportuni ty is presented to inspect lines (non- were selected because they were considered to be under-protected (i.e. they did not meet any of the NACE cri teria for adequate 
post-2005) which had been cathodica lly cathodic protection}, and the pipes are located within close proximity of each other wi th multiple excavation location s to choose from 
protected. The selection of pipes to be and minimal interference. 
inspected should include as many different . 24 1-SY Farm : SN-285 and SN-286 were selected because they were considered to be under-protected, and were located wi thin close 
pipeline configura tions (e.g., coatings, proximity of each other with minimized interference. These lines were also being replaced, and replacement required their 
covering, insulation, jacketing) as possible, excavation. 
including corrosion condi tions sum1i sed as 
simple to compl ex. and should include piping 

RPP-RPT-4790 1, Rev. 0, Di reel Assessmenl of 2./ I-AP Farm Lines Sl-509, Sl-510. SN-609, and SN-610, ovember 20 10, identified no from limited to extended years of service. The 
investigations should be done as soon as 

significant areas ofcmrnsion damage at the inspection site. The inspection noted that the coating system used on these lines (non-bonded 

possible to observe those pipes no longer 
coating consisting of "dryer-ducting" to create an air ga p between the encasement pipe and sprayed-in-place foam insulation) was incompatible 

receiving cathodi c cu,,-ent due to isolated wi th traditional cathodic protection survey techniques and corrosion protection. The repo,1 concluded that alternative means o f co,rnsion 

(shutdown) cathodic recti fie r systems. IQRPE monitoring should be utili zed to assess the condi tion of tl1ese lines. Electri ca l resistance sensors and permanently-installed reference 

is aware of several DST pipelines in the 24 1- electrodes were insta lled on and around these lines. The corrosion rate data from tl1ese sensors can be used to a-ack co,rnsion conditions on 

SY tank farm that will be replaced by Project these lines at tl1e electrode sites and, by inference. other simil arly-coated lines that have not been directly inspected. 

E-525. These lines should be evaluated for RPP-RPT-5027 1, Rev. 0. Di rec/ Assessmenl of 241-AY Farm Line PW--153 I, released 011 October 13, 201 I. document s the results of a direct 
corrosion data at the time of replacement. assessment of transfer line PW-453 1 in 24 1-A Y Fa,m. The assessment identified no signifi ca nt areas of co,rnsion damage at the inspection 

IQRPE considers this empirical methodology site. Electrical resistance sensors and pemianently-installed reference electrodes were install ed on and around thi s line. CoiTosion ra te data 

to be the most effective and proacti ve means of from the sensors ca n be used to track corrosion conditions on the line and, by interference, other similarly-coated lines that have been directly 

detem1ining the effectiveness oftl1e corrosion 
inspected. 

control program. The investi gation should S -285 and SN-286, two 24 1-SY tank farm out-of-service supernatant lines. were sampled in FY 2010 and the sampl es were transferred to the 
include a person whose professional activities 222-S Analytical Laborato1y for examination. The encasement sa mples were examined for corrosion and observations were documented in 
include suitabl e experience in ex1emal ATS-LAB-RPT- 11 -00006, Rev. 0, Fi11a/ Report/or !he Corrosion A110~1·sis ufSN-21/5 and SN-286 Pipeline from SY Ta11k Farm, released in 
corrosion control of buri ed or submerged May 20 11 . ARES Corporation' s evaluation, RPP-RPT-49200, Rev. 0, Di reel Assess111e111 of 2./ I-SY Pipe/i11es SN-285 011d SN-286. concluded 
metallic piping systems and is either a that the assessments perfonn ed in-situ and in the lab identified no significant areas of con osion damage at the inspection site. Additional 
registered professional engineer, a person discussion of the results is provided in th e Recommendation R 15 disposition. 
recognized as a corrosion specialist or a NACE 

Line SN-278 from 24 1-SY fa nn has also been sampl ed . Eva luati on wi ll occur in FY 20 12. 
cathodi c protection speciali st. A database of 
evaluations/repo11s for trending and analysis 
should be maintained. 

Obtain native potentials at test stations Completed The tern, 11alive po1e111ial has been used incorrectly in this recommendation. The nati ve potentia l of the soil at test stations would be the 

It is recommended that present-day native potential of the soil prior to the initial operation of the cathodic protection system. Depolarized po1entia/ is the correct term . and refers to the 

potenti als be taken at the post-June 2005 test potential of the soil after the cathodic protection system has been powered off for a period of no less than one week. 

stations. At least four native potent ials should Depolarized potentials were coll ected between April and May, 2007, followi ng the work instrnctions provided in work order WFO-W0-07-
be taken around the test stations in the effort to 1110, Ca1!10dic Pro/ection Nalive Po1e11tial Dalo. Depolarized potential data recorded from the test stations are included in the 
establi sh the most anodic native potential completed work package. The depolarized potential data are used to eva luat e cathodic protection system compliance with NACE Criterion 3. 
around tl1e test stations. The most anodic 

Procedure 3-CA TH-690, Rev. D-0, Cathodic Proteclio11 System Tesling, contains guid ance for compl eting depola1ized potenti al measurements 
native potenti al can be used to establi sh 
conservative NACE Criteri on 2 calculations. It 

at the test stations associated with the post -June 30, 2005 DST piping system 

is also recommended to access the native 
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potential readings located in the ATPs of the 
proj ect files. 

Troubleshoot abetTant readings ofl asl annual Compl eted I. Integration of QNQC spot checks and retests of suspect readings were recomm ended to reduce the likelih ood of the collecti on of errant 
survey data foll owing the December 2004 to Febmaty 2005 annual survey. 

I. II is recommended that re-work and The March 2006 annual survey indicated the follow ing for each of the test stati ons li sted by the recommendation: 
additional work be performed at the 

The terminals measured in lesl stati ons (78-T2) and (82-T1 2) met NACE Crit erion 2. 
fo llowing test stations, (i.e. those test 

a. 

stati ons accessed during the last annual 
b. The lenninals measured in tesl station T(4 1-2), easl of 702-AZ, mel NACE Criterion 2. 
C. Procedure 3-CATH-782, Rev. A- 1, Cathodic Protection ~),stem !11divid11al Anode Output Measurement , was released October 11 , 

survey from December 2004 to Febmaiy 
20 I 0. Anode output data were schedu led to be coll ected in late FY 20 I 0, but postponed to all ow for completion of higher pri ori ty 

2005): 
fi eld operations. Sheets 2 and 3 of draw ing H-1 4-0 11 502, ('atl,odic Protection Partial Plan 2./I-AW Fan11 , do not indi cate 

a. Pola,ization testing re-work: (78- anodes in close proximi ty to test stati on T(33 -45 A and B). 
T2), (82-T12) 

2. Section 5. 10.2 of procedure 3-CATH-690, Rev. D-0, Cathodic Protection Svstem Testing. does not include a bull et directing the fi eld work 
b. Proper confi guration verifi ed, and 

if verified, then polarization re-
supervisor to "ENSURE'. compli ance with the Section 5.9 Nf\CE criterion. 

work: T(4 1-2), easl of702-AZ 3. Data have been trended and analyzed since 2006; analysis includes evaluation against the NACE c1iteria. Depolarized potenti al readings 
C. Anode output cutTent have been obtained at the test stations and documented in work order WFO-WO-07-11 IO, Cathodic Protecfiu11 Native Pote11tial Data. The 

measurements for anodes around depolarized potential data are also availabl e in the Han ford Sile Cathodic Protecti on Geograpl1ic Interface System (G IS) database, as well 
test stati on: T(33 -45 A and B). as in the Tank Farm Cathodic Protecti on Data Evaluation Tool (DET). The Tank Fa rm Catl1odic Protection DET wa s developed lo 

2. With respect lo lhe first bull et of Step 
archive, trend, and analyze catl1od ic protection data. The GIS is used to manage the Hanford Site Cathodi c Protecti on system and includes 

5. 10.2 of 3-CATH-690, it is recommended 
tJ,e abili ty to evaluate NACE Criteri a 2 and 3 indi vidually. 

to remove thi s bullet from thi s Step since Future depolarized potential measurements will be taken following the guidance in procedure 3-CA TH-690, with measurements recorded 
th e first bullet is impossible to perfonn . in tbe work package directing the activi ty . A five year period.icily has been recommended for collection of depolarized potential data. 
The test station readings cannot be unless signifi cant earthwork has occurred. 
' ENSURED' to comply with Section 5.9 
NACE criterion. 

3. As an alternative, a li st of native potentials 
for each test station in 3-CA TH-690 
should be provided or listed in a 
referenced document. It is recommended 
a different slep be established 10 veri fy 
whether or not NACE Criterions 2 and 3 
are being met. 

Document, Trend , and Analyze Data from Bi- Completed Washington Admini strati ve Code (WAC) 173 -303-640 requires that proper opera tion of a cathodic protection system be con finn ed within six 
monthly Rectifier Inspection and Annual months after initial installation and annually aft er the initial confinnation. Additionally, the sources of impressed current must be inspected 
Polarization Surveys and/or tested at least bimonthly. 

It is recommended that time-dependent The annual survey and th e bi-month ly rectifier inspecti ons have been occuning as required since March 3 1, 2006. Completion of the annual 
parameters (i.e., rectifier tao settings, rectifier survev and the bi -monthlv rectifi er insoections is documented in the aoolicable work oackage with the data entered into lhe Hanford Site 
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DC output voltages and amperages, test station Cathodic Protection GIS for trending and analyses. 
native potentials. polarization potentials, and 

The voltage loop method of analysis identified in the IQRPE' s recommendation was not completed , since the pemianent reference electrodes cathodic potentials) be inputted into spread 
are no longer used to perfonn any measurements. sheets soon after the data is collected and 

analyzed for trends and abnomialities. A description of the annual surveys and the bi-monthly rectifier inspections will be incorpora ted into the next revi sion ofRPP-7574 , Double-

It is recommended that the data analysis 
Shell Tank fnlegrily Program Plan. 

methods include verifying the ·ON' and ' OFF' 
measurements o f 3-CATH-690 by employing a 
voltage bal ance for the fo ll owing readings: 

. Voltage between ponable reference 
electrode and first listed pipe in 
tenninal num bers column . Voltage between each applicable 
permanent reference electrode and the 
first listed pipe in terminal numbers 
column . Voltage between ponable reference 
electrode and each applicable 
permanent reference electrode. 

Each voltage loop should add to a near zero 
value. The voltage loop calculation verifi es the 
measurement method and provides hi gh 
confidence in the readings. 

Clarify need for res istance testing in annual test Compl eted I. Resistance testing to establ ish continui ty between individual pipelines was determin ed to be redundant as discussed in RPP-RPT-33664, 
procedure Independent Assessme11t of Cathodic Proleclion-Refaled Fi11di11gs iu //,e 2006 D011ble-Shell Ta11k f111egrily Assessmeill f?eparl . Pipe-to-soil 

I. Data collecti on for continuity between potentials must be measured to all ow evaluation of the cathodic protection system. Add itionally, the data all ow review of electrical 
continuity between test station tem1inals. The measurement of equivalent (±0.00 I V) pipe-to-soil potentials between each test station indi vidual pipelines, represented by test 
terminal and the reference cell , which remains in a single location during data coll ection at each test station, is sufficient to establi sh leads in test stations, should be completed 

for the remaining test stations whose electrical continui ty . 

terminal number rows are un-shaded and 2. The resistance measurement requirement has been removed from procedure 3-CATl·l-690, Ca1hodic Prolec11011 Sys1e111 Tesli11g. 
devoid oft e1minal numbers. 

2. The procedural steps for resistance 3. Resistance testing has been superseded by the pipe-to soil measurements. The requirement for resistance measurements has been removed 
measurement need to be revisited to make from procedure 3-CA TH-690. 
clear the intent of the resistance 
measurements. 

3. Altemati vely, an analysis should be made 
fo r those test stations (i.e., those test 
stations without terminal numbers in the 
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annual testing procedure) 10 detem1ine if 
resistance testing is required. 

Analyzed ' waterproof assumptions and Completed Section 15493, "Chemical Process Piping Systems," of W-058-C2, Pipeline Tie-/11s fv r Replaceme11/ of'l11e Cross Sile Transfer Sys/em , the 
meth ods of jacketed pipelines construction specification for cross-site waste transfer pipelines SNL-3 150 and SLL-3 I 60 stales that once the insta ll ation of the tran sfer 

The IQRPE recommends that the TFC obtain pipelines is complete, then lhe lines havi ng fact ory-appli ed exlerior prolective coatings (a ll buried sections of lines) should have lheir coatings 

indusny and/or design documentation asserting examin ed for damage with an electrical holiday detector. The fi eld joi nts. fittin gs, and shon lenb'lh s of pipe having field -applied exterior 

that the constmction methods and material s for prolective coatings should al so be examined for damage. The specifications require repair of any damage to the coatin g in accordance with tl1e 

th e 26 waterproofpost-2005 pipelines (Figures manu facturer's instrnctions. Insulation. including foam and fiberglass rein forced pla stic jackets (FRP), are then installed at all bends. fi eld 

12 to I 7) are adequate to maintain a corrosion- welds, and increased potential corrosion points, consistent with the remainder of the lines. Similar requirements are incorporated in 

free environment . WHC-SD-W058-SOIL-O0 I, specification W-3 I 4-C5, Rev. I, Tank Wasle /lemedialion Sysiem AN-Farm 10 200 Easl Wasle Transfer Sys/em, (see, for example, secl ion 

Cruss-Site Pipeline Evaluation Corrosion 2.2.4 , "Protective coatin g for buried piping and anchor plates," and section 3. I .6, "Exlerior Protective Coating"). 

Pro;ecf W058, recommends againsl the use of J.R. Divine, tl1e IQRPE of record at the time of line installation, assessed Jhe waterproo f coatings of cross-site waste transfer pipelines SNL-
cathodic protection on the cross-site transfer 3 I 50 and SLL-3 I 60 in WHC-SD-W058-SO IL-00 I, Cross-Site Pipeline Evalualion Corrosion Projecl W058. A Repvrl lo Shannon & Wilson. 
line. However, the basis invokes "recent Inc. As a reference for th e EPA statements. Divine listed the Code o f Federal Regul ation, 40-CFR-280.20 Performance standards for new UST 
stalements" by Ecolo!,>y, which are not systems, section (a}(3}, which states : 
referenced. The document also does not 

" In order 10 prevent releases due to structural failure, co1TOsion, or spills and overfill s for as long as the UST system is used to store 
appear to account for possible fabricati on naws 
and that the lines cannot be inspected. IQRPE 

regul ated substances. all owners and operators of new UST syslems mu st meet the following requirements. 

recommends obtaining physical evidence al (a) Tanks. Each Jank must be properly designed and constructed, and any pm1ion underground that routinely contains product must be 
selected test sites confirming the efficacy of the protected from corrosion, in accordance with a code of practice developed by a nationally recognized associalion or independenl 
waterproof jacketing. testing labora toty as specified below: 

(3) Th e tank is construcled o f a steel fiberglass-rei nforced-plastic composite; or 

NOTE: The fo llowing indust,y codes may be used to comply with para graph (a)(3 ) of this section : Underwriters Laboratori es 
Standard I 746, ·•corrosion Protecti on Systems for Underground Storage Tanks," or the Associati on for Composite Tanks 
ACT-I 00, "Specification for Jh e Fabrication of FRP Clad Underground Storage Tanks." 

The stalements referenced by J.R. Divine were rei teraied in an USEPA Memorandum from Anna Hopkins Virbick, Director of Office of 
Underground Storage Tanks lo State UST Program Managers and EPA Regional Program Managers, dated Febmary 23 , I 999. The memo 
states: 

"Pursuant 10 a request from the Sieel Tank lnslitute (STI), the Environmental Prolection Agency (EPA) is providing guidance regarding 
the cathodic protection (CP) monitoring of two underground storage tank (UST) Jechnologies. The ACT- I 00 and, where accepted by 
implementing agencies according to EPA guidance dated Jun e 25 , 1998, ACT- 100-U tank technologies meet new tank standards at § 
208.20 witl1out the addition 'of cathodic prolection. These tanks are co1TOsion prolected by an external cladding which provides a 
dielectric ba1Tier between the steel tank and the environment. As long as the integrity oftl1 e cladding is maintained, the addition of 
anodes to these ty pes of tanks at insta ll ation provides an additional level of corrosion prolection that is beyond minimum requirements 
described in the fed eral regulations." 

Through conversati ons with J. R. Di vine via telephone and email , ii was determined that he believes the cross-site transfer lines, and therefore 
all transfer lines witl1 similar FRP jacketing, meet the design standards of ACT- I 00 tanks. and therefore meet minimum criterion for con-osion 
protection required by 40-CFR-280.20. 
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A copy of the Anna Hopkins Vi rbick memorandum is included as an atJachment to this repotl . 

Establish the 0.03 amp/anode output lim it near Compl eted An extensive review of the application of the 0.03 N anode output criteria was conducted as pan of the preparal ion ofRPP- RPT-33664, 
the tanks as a temporaty measure (see /11depcndenl Assessment o/Catl,odic Protectio11-Rclated Fi11di11gs i11 the 2006 Douhle-Sl,c/1 Tank /ntegrily Assessment Report . Through the 
Appendix E of Vol ume 4) review ofCP system design dala, as-built constrnction detail s, laboratory test data, and discussions with Dodd Ezzard (original CP sys1em 

I. Establi sh a 0.03 amp/anode limit within 
designer), a detailed understanding of the development and intended application of 1he 0.03 N anode criteria was devel oped. De1ai ls are 

the radius of the distance between the 
avai lable in RPP-RPT-33664, but it was generally determined that thi s anode output limit (applied to minimize the ri sk of stray current damage 

centerline of a DST 10 a di stance where 
to the rebar in the DST concrete) was intended as a guideline. not a strict operational limi 1. 

the voltage projecti on supetimposition by As noted in 1he Recommendation R22 disposition, measuremenl of the indi vidual anode outputs has not been compl eted. The acti on to 
three anodes lo the side of the DSTs is less complete the anode measurements wi ll be incoqiorated in lhe next revi sion of RPP-7574 , Double-Sl,e/1 Tank /11tegrily Program Pla11 . 
than I . 7 vohs as soon as possible by 
measuring current outputs from each 
individual anode lead over the tanks and to 
the sides of the tanks (See Appendix E for 
gui dance in superimposition calculation). 

2. Measure all anode outputs in the DST 
areas to establish the baseline for 
modeling the cathodic protection systems 
for funtre medicati on to meet as close 10 
I 00% as possible the minimum ACE 
criterion , NACE Ctiterion 2 for tl1 e 
important Post-2005 piping. 

3. During the measurements of anode 
outputs, record rectifier voltage and install 
variable resistors into the series circuit 
circuits formed by the installation of the 
anode current measurement box (EC 
6332 12). 

4. Obtain compaction and resistivity samples 
when modificati on to anode circuits near 
and above the tank are required to ensure 
projected voltage at the tank rebar is less 
than I. 7 volt superimposition by three 
anodes. 

Incorporate design, testing, and operating Completed 
This recommendation applies to future cathodic protection designs, and therefore may not correctly anticipate the perfomiance requirements. 
The IQRPE recommendations addressing continued system functionality , especially the annual surveys and the bi-monthly rectifi er checks and 

parameters 
adjustm ents, have been compl eted, and are bei ng perfotmed. 

I. In future cathodic protection calculati ons, 
it is recommended that steady-state 
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resistance gain, due to anodic polari zation 
al the impressed cu1Ten1 anode. be 
accounted in cunent or voltage 
calculations. 

2. In future ATPs, it is recommended to 
perfom1 the test over a month ' s time span 
to compensate for in crease in system 
resistance due to polaii zation at the 
anodes. 

3. In future ca tl1odi c protection calcul ations, 
it is recommended to conduct resistivity 
tests for tl1e area of interest, ratl1er than 
assuming resistivity valu es. 

4. It is recommended to determine if th ere is 
any ' non-waterproof-covered', stainl ess 
steel pi ping receiving cathodic current, but 
at a rate where less than I 00m V of 
polarization gain is occurring. If such 
conditions are determined, it is 
recommended to ensure at least I 00m V of 
polarization gain is realized on the piping. 

5. Unl ess it is definitely proven that the rebar 
in the concrete surrounding tl1e DST is 
bonded to the tank, it is recommended to 
continue designing future CPSs witl1 an 
anode amperage output limit of 0.03 amps 
around and above DSTs. 

6. It is recommended to incorporate the 
testing of each anode output in any future 
DST cathodic protection ATP. 

R28 IQRPE Concurs with Measure and Document Anode CmTent Completed As noted in the Recommendati on R22 disposition. measurement of the individual anode outputs has not been completed . The ac tion to 
Completion Outputs compl ete the anode measurements will be incorporated in the next revision of RPP-7574 , Douhle-Sl,e/1 Tank Integrity Program Plan. 

See discussion in I. It is recommended to measure the Procedure 3-CA TH- 782, Rev. A-1 , Cathodic Protection Sy.<tem individual Anode Output Measureme/11 , was released October 11 , 20 I 0. 
Section 6.7 amperage output for each anode with a Anode outp ut measurements are to be made using a ca libra ted 30A Clamp-On DC Amm eter and do not requi re use of the anode cunent 

lead connected to a stud in a DST measurement box. The Clamp-On Amm eter is used to measure the anode feeder and loop cables in the anode j unction boxes, the anode feeder. 
distributi on box. loop, and individual anode lead cabl es in the anode diso·ibution boxes, and the positive rectifi er anode lead cables to faci litate determinati on of 

2. ECN 6442 14, Supplemental ECN to 
the indi vidual anode outputs. 

Cha11£e Draw in£ to Add Detail 8 and Add The DST di stribution box design wi ll be updated via ECN-1 0-000637 and ECN-1 0-000638 to enl arge the boxes 10 ensure electrica l access. 
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Materials List to Drawing and Add Note These ECNs are currently in draft fom1 and are awaitin g approval. 
fo r Anode Current Box, shows the anode 
cmTent measurement box constructed by 
Fluor Daniel Northwest. The box is 
located on the Hanford Site in the 200 East 
Area. This box provides a fast and 
accurate method of anode current 
measurement. TI1e box provides the 
facility to measure di e current (i.e .. voltage 
drop across a precision shunt) to 32 anode 
leads in one step. 

Perfonn Internal Inspections of the Secondary Compl eted RPP-PLAN-37 138, Work Plan fo r Assessing the Need for Cathodic Protection on the 24 I -AZ-30/ Condensate Receiver Tank Secondaty 
Liner of catch tank AZ-301 Every IO Years Containment Vessel, .lanua1y 20 I 0. 

Attachment 2 of Volum e 4 contains a letter The visual inspection will occur in FY 20 14. The acti on to compl ete the inspection wi ll be incorporated in the nexl revision of RPP-7574 , 
report from a NACE ce1tified Cathodic Double-Shell Tank /11tegrily Program Plan. 
Protecti on Specialist who evaluated the need 
for cathodic protecti on and corrosion 
protection measures on the seconda,y liner of 
catch tank AZ-30 I. The specialist 
recomm ended the appli cati on of certain 
exte1ior coatings in lieu of cathodic protection. 
However, the recommendation was based on 
the assumpti on that damage from the soil side 
of the seconda1y containment tank would 
eventually be detected visually from the inside 
of the tank and could be repaired. It is 
therefore recommended to invoke a vi sual 
in spection program for th e internal side of the 
secondary liner. Visual inspections on the 
internal side of the seconda,y liner should be 
perfonned every ten years from the time the 
tank was installed. The first inspection will be 
due to be perforrn ed in 20 15. 

Analyze pipelines of Figures I through 11 for Compl eted RPP-RPT-45264 , Rev. I, Pipeline Cv11figuration Analysis.for Applicability of Cathodic Proteclio11, released in July 20 10, concluded that only 
the applicabili ty for receiving new or bare and conventionally coated lines are compatible with corrosion protection via cathodic protection . 
additional cathodic protection features. 

According to report RPP-RPT-47435 , An1111al Select List line CP Status Report Based 011 20/0 A111 1110/ Sun,ey Data, the only Post-2005 
I. With respect to those post-2005 pipelines pipelines wid1out stated waterproof jacketing and wi thout cathodic protection features are as fo llows: 

o f Figures I through 11 (i.e., those . PW-47 1 in 24 1-AN 
pipelines without stated Waterproof . PW-472 in 24 1-AN jacketing and without cad10dic protection 
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Table H-1 : Disposition Summaries of2006 DSTAR Recommendations (45 sheets) 

2006DSTAR WRPS 
Rerommendatlon Status WRPS Disposition 

features), the IQRPE recommends an . PW-473 in 241-AN 
ana lysis of these piping configurati ons to . PW-474 in 24 1-AN 
determine whether the risk to those pipes . PW-475 in 24 1-AN 
not receiving cathodic protection or not . PW-476 in 24 1-AN 
receiving at least JOO mV of polarization . PW-477 in 24 1-AN 
gain is acceptable. . PW-472 in 24 1-AW 

2. IQRPE does not recommend applying . PW-475 in 24 1-SY 
cathodic protection to those raw water . PW-476 in 24 1-SY 
post-2005 pipelines (Table I) that are not . PW-477 in 24 1-SY 
located directly above a DST. . PW-478 in 24 1-SY . PW0479 in 24 1-SY . PW-480 in 24 1-SY . DR-339 in 24 1-A W 

These process waste (PW) lines have no coatings, have a void space created by a parting agent, and are insulated. The coatings of these 
process was te lines coJTespond to Cases 3 through 5 in the JQRPE' s report RPP-25299. 

Report RPP-RPT-45264 states I.hat for pipelines within Case 3, cathodic protection is not necessa,y because the coating system is intact and 
providing adequate coJTosion protection. The report says that fo r pipelines within Cases 4 and 5, assume that water exists under the insulation 
regardless of local de fects in the insulation or not. lf the insulation on the pipe allows water and oxygen from the soi l to permeate to the 
surface, then Con osion Under tl1e Insulation (CU I) is possible. Because of tl1e shielding effects of the in sul ation and the tottuous path between 
the soil and tl1e pipe surface, CP would li kely be ineffective. 

The DR-339 drain line is C-Oat ed wi th coal tar enamel and doubl e wrapped with felt wrap and Kraft paper cover wrap. Assuming that there are 
defects in tlie coating, the pipeline corresponds to Case 2 in RPP-25299. Report RPP-RPT -45264 states that cathodic protection wi ll be 
effecti ve in mitigati ng corrosion at breaks and defects in the coating. There are no pl ans to excavate and cathodically protect thi s line: it is 
unpressurized and exposed to material on an infrequent basis. 

Improve documentation accessibili ty Completed Th e Records Management ln fonnation System (RM IS) is an obsolete database and has been replaced with the Site' s Integrated Document 

It is recommended to implement and/or 
Management System (IDMS). Data that were submitted for in clusion in RM IS have been roll ed over t.o IDMS, thus all the in fo nnati on that 

evaluate tl1e following documentation 
was previously submitted to RMIS is ava ilabl e in IDMS. 

suggestions: 
I. Cathodi c protection test stati on deli verable sketches have not been issued as separate docum ents in the Hanford Site' s document 

I. Document cathodic protection test station 
management system. However, tes t station wiring and details are provided by the cathodic protection system as-built drawings completed 

deliverable sketches as a separate 
in 2009. 

docuti1ent in RM IS. 2. Test station terminal infoiination is presented in the as-built drawing set e-0mpleted in 2009 

2. Document an evaluation regardin g the All available acceptance test procedures (ATPs) and acceptan ce tes t repmts (A TRs) that could be located have been submitted for 
need to document the piping leads incorporation into the Hanford Site's document management system. 
terminating on test station studs* 

Obtain from Project fi les all A TPs and A TRs 
th at were not readi ly available to the IQRPE 
and scan into RMIS . 
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2016 IQRPE DSTAR 
Recommendation 2006DSTAR WRPS 

Item Disposition Recommendation Stahl WRPS Dispo ition 

R32 IQRPE Concurs with Detem1ine whether inaccessible test stations Compl eted Report RPP-RPT-41 570, Locati11g Missing Test Stations u11 Select List Li11es. was released in July 2009. The repol1 id entified only one 
Completion are Post-2005 tes t stations missin g test station, (T(77-3)), which is associated wi th the Select Li st Lines SL-509 and SL-5 10. The report notes that these two lines are 

See discussion in It is recommended to make a li st of the test 
currently monitored by nine additional test stations. Data from these nine stations indica te the lines are adequately protected . The.report 

Section 6.7 stations marked as ' NIA' on the data sheets of 
concludes that test station (T(77-3)) need not be replaced since the associated lines can be adequately monitored using the nine additional test 

3-CA TH-690 during the last annual survey of 
stations. 

December 2004 to Feb111a1y 2005 . That list 
should be compared aga in st Table 2 of thi s 
assessment (RPP-25299, Rev. I} to detennine 
if any of the piping located underneath the test 
stations is categori zed as a post-2005 pipeline. 
Those ' /A' test stations which contain leads 
to post-2005 piping should be investigated for 
the nature of the ir inaccessibili ty. If feasible, 
tl1e inaccessibi li ty ofpost-2005 test stations 
should be remedioted. 

R33 IQRPE Concurs with Performance of bi monthly rectifier inspections Completed I. Washington Adminisa-ati ve Code (WAC) 173-303-640 requires that proper operation of a cathodic protection system be con finn ed within 

& 
Completion and annual polarization surveys six months after initial install ation and annually after the ini tia l confinnation. Add itionally, the sources o f impressed cmTent must be 

See discussion in I. It is recommended to perform the bi-
inspected and/or tested at least bimonthly. The annual survey and the bi-monthly rectifi er inspections have been occuning as required 

Secti on 6 .7 monthly rectifier survey eve,y two 
since March 3 1, 2006. Completion of the an nual survey and the bi -monthly rectifier inspections is documented in tl1e applicable work 

months and to pe,fonn tl1e annual 
package with th e data entered into th e Hanford Site Catl1odic Protection G IS for trendin g and analyses. 

po larization survey eve,y year. 2 . The test stations included in 3-CA TH -690, Rev. D-0, Cathodic Protec/ion Sysrem Tesring are the test stations associated with the Select 

Pare down annual survey test stations List lines, a subset of 128 of the Post-2005 pipelines. The Select List lines are p,imarily waste transfer, process, drain , and flu sh lines that 
R33. I cannot easily be repaired or repl aced in the event of a con-osion-related fa ilure. A procedure revision was completed to remove all test 

2. Evaluate if the 100 plus test stations stati ons from 3-CATH-690 that were not associated with the 128 Select Li st lines. However, de-tcnnin ation of the electrica l leads to the 
representing neither Post-2005 pipelines, anodes feed ing t.he non-Post-2005 and the Post-2005 non Select List lines has not been evaluated. 
702-AZ ventilati on piping, A Y-Farm 
annulus ventil ating piping, and raw 
water piping for the AZ-fam1 mixer 
pumps should require annual 
polarization testing. and if not. 
detem1ine if it is economically 
j ustifiable to de-tenninate the electrical 
leads to the anodes feeding the pipelines 
represented at these test stations. 

R34 IQRPE Concurs with Perform a de tailed cost benefits analysis for Compl eted Report RPP-46762 , Cost Benefit Analysis: One-Time Close J11rerval Pore11tial S111wy of rhe Hanford Site Selecr Usr Pipeli11es. September 
Completi on perfomiance of a close-interval potential 20 I 0 , concluded tltat tl,e cost of perfonning the Close Interval Potential (C IP) survey would be substantially higher than lit e cost of the annual 

See di scussion in survey (CI PS) to evaluate the effectiveness of pipe-to-soil potential survey, and would only be effecti ve for the conventionally-coated and bare lines on the Select Li nes li st. RPP-47175 , 

Section 6.7 
the catl10dic protection system . The initial Cos/ 13e11efit Analysis: Selec/1011 of A ller11afive Di reel !11specfio11 't echnology for Future Encasement Pipeline Integrity Assessments. notes that 
C IPS survey may be perfom1ed in addition to, the conventionally-coated and bare lines represent only 4% by length of the Select Lin es list. 

Meier Project No. 14-7579 
WRPS ubcontracl No. 55510/58207 .................................. . . ... Page H-20 

295 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

Table H-1: Disposition Summaries of2006 DST AR Recommendations (45 sheets) 

2016 IQRPE DSTAR 
Recommendation 2006DSTAR WRPS 

Item Disposition Recommendation Status WRPS Disposition 

or in lieu of, the annual cathodic protection 
system survey as required by WAC-1 73-303-
640. 

R35 IQRPE Concurs wi th Perfonn a detailed cost benefits analysis for Completed Report RPP-46979, Cost Benefit Analysis: One-Time Direct Current Voltage Gradient Survey of the Hanford Site Select list Pipelines. 
Comp letion perfonnance of a direct current voltage September 20 10, concluded that the cost ofperfonn ing the Direct Current Voltage Gradient (DCVG) survey would be substanti ally higher than 

See discussion in gradient (DCVG) survey , fo llowing the CIPS the cost of the annua l pipe-to-soil potential survey, and would only be effecti ve for the conventionally-coated and bare lines on the Selecl 

Section 6.7 survey , for Types I through Ill in CIPS Lines li st. RPP-47 175 , Cost Benefit Analysis: Selection of Alternative Direct lnspecl/on Technology for Fwure Encasement Pipeline lntegritv 
anomalies, to eva luate the integrity of Assessments, notes that the conventi onally-coated and bare lines represent only 4% by length of the Select Lines list .. 
encasement exterior protecti ve coatings . Appli cation oftl1 e C IP and DCVG inspection techniques proved to be ineffective and they were dismissed as ineffective in 20 10. Justificati on 

for dismissing the CIP/DCVG inspecti ons was docum ented in RPP-RPT-4 7 180, 20 I 0, " Wate1proof" Pipeline Assessment Report, Rev. 0. 

R3 6 IQRPE Concurs with Pe1form a detailed cost benefits analysis for tl1e Completed Report RPP-47175 , Cost Benefit Analysis: Selection of Alternative Direct Inspection Technology fo r Future Encasement Pipeline Integrity 
Completion selection of a fea sible direct inspection Assessments. November 20 10, examined the use of the long range ultrasonic and electromagnetic wave technologies as a means of replaci ng 

See di scussion in technology for fu ture encasement integrity the use of pressure tests to verify the integri ty of buried encasement lines. The estimated inspect ion costs ranged from $3 1 M to$ I I 7M, and 

Section 6.7 assessments, as required, as a result of CIPS the report concluded that there was no viable a.lternative to encasement pressure testin g for evaluating the integri ty of buried encasement lines. 
and DCVG survey findin gs. 

R37 JQRPE Concurs with Perform a detailed cost benefits analysis for Compl eted This recommendation extends the one-tim e Close Interval Potenti al measurements , as suggested in Recommendation R34, to all fu ture 
Completion consideration for either supplementing or cathodic protection surveys. The possible change wa s evaluated in RPP-46982, Cost Benefit Analvsis: Supplement or Replace the An1111al 

See discussion in 
repl acing the annual cathodic protection system Calhodic Prolec:tion System Pipe-to-Soil Potential Survey with Close l,11en1a/ Potential S1.1111ey 0 11 Hanford Sile Select List Pip elines. released 

Secti on 6.7 
survey metl,od (traditi onal pipe-to-soil in November 20 I 0. 
potenti al at the test stations) wi th the CIPS The report concluded that it was not cost-effective to replace the annual pipe-to-soil potential survey of the Select Li st lines with an annual 
method for all future annual cathodic 
protection system surveys in an effort to 

close interval potential survey . Additi onally the report noted that the majori ty of the Select Lines li st utilizes non-bonded coating systems. 

provide a more accurate and complete 
These systems are incompatibl e with the close interval potential survey method. 

determination of the cathodi c protection system 
effecti veness. 

R38 IQRPE Concurs with Consider for adoption: Develop and adopt a Completed Appendix B, RPP-27097 , 2008, Volume 5: IQRPE DST Sys1e111 /11/egriJyAssessment - Waste Transfer line Encasement lntegri~v Technology 
Compl etion DST system waste transfer line encasement Study, Rev. I, Table B-1 presents an example inspection schedule. The column titled, "Pneumatic Leak Test" lists either " No,'· or "Optional. '. 

See di scussion i_n future integrity assessment inspection schedule The column titled, "Future In direct Inspection Interval," gives "Close Interva l Potential Survey" (C IP) or "Direct Current Voltage Gradi ent" 

Section 6.7 for implementation. similar to the example (DCVG) inspecti on intervals ranging from one year to 8 - IO years depending on whether or not a coating fa ult had been detected during a 
provided in Appendix B (RPP-27097, Rev. previous inspection. When RPP-27097 was written in 2008. CIP/DCVG was the recommended ind irect integri ty inspection technique. 
I). However, applicati on of thi s technique proved to be ineffective, as documented in RPP-RPT-47 180, 20 I 0, ·· Wate1prnof" Pipeline Assessme11/ 

Report, Rev. 0. 

The referenced table was constructed and recommend ed with the purpose o f sched ulin g CIP/DCVG inspecti ons. In lieu of tl1e ineffective 
CIP/DCVG inspection metl10d, pneumatic pressure testing of the pipeli ne encasements on a IO year interval has been implemented. 
Documenlati on of the purposeful decision to swi tch from CIP/DCVG testing to pneumatic pressure testing cannot be located. It is possibl e 
tl1at the IO year requirement was based on empi tical fi eld evidence of the number of pneum ati c encasement tests that could be compl eted in 
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See di scussion in 
Section 6.7 

IQRPE Concurs 
with Completion 

See new 2016 
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Recommendation 
R l6-20 

See discussion in 
Section 5.6 
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2006DSTAR 
Recommendation 

WRPS 
Status 

Consider for adoption: Continue to investigate Completed 
and assess advancements in long-range UT, 
specifically EMW technologies. Funtre 
development oftliese and other technologies may 
provide a more viable method of direct inspection 
for application to future encasement integri ty 
assessments. 

Consider for adoption: Pe,fonnance of a 
derai led laboratory examination of any DST 
system waste transfer line encasements that are 
removed pennanently from service for coating 
defects, and internal and external corrosion. 

Completed 

WRPS Dispo ition 

one year - about seven or eight. When staggered year to year, a complete test cycle of the 75 active transfer lines works out to about IO years. 
It is with this reasoning that the IQRPE recommended inte,val of 10 years has been adopted for pneumatic pressure tes ting of the 75 acti ve 
transfer pipeline encasements. 

Pneumatic pressure testing of the pipeline encasements is performed using procedure TO- 140- 170, Press11re Testing of P1pe-ln-P1pe 
Encasement. Early revisions of RPP-7574, Double-Shell Integrity Program Plan. contained the schedule fo r pressure testing the transfer 
pipeline encasements. Updating the proi,...-am plan for the freq uent schedule changes proved impractical and was discont inued in subsequent 
revi sions. 

A description of encasement pressure testing will be incorporated into the next revision of RPP-7574 . The encasement pressure testing will be 
part o f the Fi mess-for-Service program . 

RPP-RPT-48540, Rev. 0, Alternatives Generaflon and Analysis of Methods fo r Nondestructive Integrity Assessments of Buried 1)-a,1sfer 
Pipelines and Encasements. was released in January 20 11 as a complementary· repo11 to RPP-4 7175 , Cost Benefit Analysis: Selection of 
Alternative D irect lmpeclion Technology fo r F11ture Encasement Pipeline In tegrity Assessments. RPP-RPT-48540 evaluated the use of Long 
Range ltrasonic Testing (LRUT) for the encasement s and concluded that LRUT was not feas ible because of the extent of excavation needed 
to attach UT transmitters and receivers, and because it ' s high detection threshold would limit it to detecting only major naws and thinning. 

Thi s recommendation is the same as Recommendations R 15 and R20. For consistency, the di sposition of Recommendation R 15 is repeated 
here: 

Prior to this recommendation, two sections of tlie cross-site transfer lines near catch tank 244-A, NL-3 150 and SLL-3 160. were removed and 
samples were analyzed at th e 222-S Analytical Laborato1y. The SNL-3 150 pipe sections consisted of two 3-in. diameter primary pipe stainless 
steel sections wi th 6-in. carbon steel encasements. The SLL-3 160 pipe sections were control pi eces from a line that was not used for waste 
u·ansfe rs and consisted of two 3-in. diam eter p1i mmy pipe stain less steel sections wi th 6-in . carbon steel encasements. The analysis results 
cited in Interoffice Memorandum 7S I 10-GAC-05-035, "Final Analytical Results from the Exami nation of C01TOsion on Secti ons of244AR 
Cross-Site Transfer Pipe," indicated the fo ll owing: 

"Both the SNL-3 150 and SLL-3 160 6-in. pipe sections had a surface co1TOsion layer that was easily removed. Remova l of the corrosion layer 
revealed sparse shallow pitting as a result of this cotTosion. The thickness loss on cleaning for the 6-in. pipes was about 50 to 60µ. This was 
also the approximate depth of the deepest pits on these specimens.•· 

RPP-RPT-47901 , Rev. 0, Direct Assessment of2./I-AP Farm lines Sl-509. Sl-510. SN-609. and SN-610. was released ovember 5, 2010. 
The assessment of the supernatant and slurry lines focused on conosion of the encasements to determine tlie effectiveness of the cathodic 
protection program. The assessment identified no significant areas of corrosion damage. However, tl1e inspection noted that tlie coating 
system used on these lines (non-bonded coating consisting of "dryer-ducting'' to create an air gap between the encasement pipe and sprayed­
in-place foam insulation) was incompatible wi th traditional cathodic protection survey techniques and corrosion protection via th e Site ' s 
cathodic protection system. The report concluded that alternati ve means of evaluating the extent of cath odic protection shou ld be utili zed to 
assess the protection of these lines. Electrical resistance sensors and permanent ly-i nstalled reference electrodes were installed on and around 
these li nes. The report states that corrosion rate data from these sensors can be used to track co1Tosion conditions on these lines and, by 
in ference, other similarly-coated lines that have not been direct ly inspected. 

SN-285 and SN-286, two 24 I -SY tank farm out-of-service supernatant lines, were sampled in FY 20 IO and the samples were transferred to the 
222-S Analytical Laboratoi,, for examination. The encasement pipe samples were examined for corrosion with observati ons documented in 
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WRPS 
Status WRPS Disposition 

A TS-LAB-RPT- 11 -00006, Rev. 0, Final Report for the Corrosion Analysis of SN-285 and SN-286 Pipeline from SY Tank Farm , released in 
May 20 11. ARES Corporation generated an eva luation, RPP-RPT-49200, Rev. 0, Direct Assessment of24 /-SY Pipelines SN-285 and SN-286, 
which concluded that the assessments pe1fo1med in-situ and in the lab identifi ed no significant areas of conosion dama ge at the inspection 
site. 

The examinations found that: 

" For both pipe sections, th e highest level of corrosion and pitting was located on tl,e bottom outside surface of the encasement, and this 
level of corrosion decreased while traversing up the side an d onto the top of the pipe. Corrosion removal treatm ent s showed that the 
SN-285 pipe section was more corroded, having a corrosion level of2 .2% by mass fo r the bottom section, compared to SN-286 which 
had a 1.3% corrosion level for its bottom section. However, the corrosion on both pipe sections did not erode through the pipe as all 
sampled areas had at least 6 mm of pipe wall tl1ickness th at was not co,rnded. The repon ed nomin al wall thickness of schedule-40 pipe 
is 7.1 mm, resulting in a rough calculation ofm axinmm corrosion on these two pipe sections to be no greater than 15% with a majority 
of tl,e other sections of the pipe investi gated fa lling well below tl1 is number. " 

These lines were installed in 1he early I 970s; tl1e wall thickness loss refl ects nearly lhree decades in service. 

The primary pipe sections from th; SN-285 and SN-286 samples, as well as a sample from SN-278, were examined for erosion and corrosion 
LAB-RPT-007-1 2-00007, Final Report fo r Corrosion and Erosion Anal)'sis of Waste Transf er Pnmary Pipe Line. It is unlikely that a 
quantitative volume and composition hi story of these, or other ly pical waste transfer lines that have been taken out of service can be developed . 
Recreati on of the SN-285 and SN-286 process hi stories reli es on recove,y of records for individual waste b·ansfers , and knowl edge of th e 
waste compositions transferred through lhe pipelines. The lines were pl aced into operation in 1977. Recoverable transfer records for SN-285 
and SN-286 are discontinuous. wi th the longest complete u-ansfer hi stoty covering about 400 days of tl,e 30-year period. 

The process envisioned by the IQRPE recommendation reli es on exhumation of out-of-service waste transfer lines, and removal of sections of 
the radioactive piping. Since 2006, when the recommendation was first made, only three samples have been coll ected - all in 20 IO when the 
lines were excavated for replacements. The oppo,tunistic quality of this effott and tl1 e low probability of recreating the process hi story 
suggest an alternative is needed. as described below. 

The first quantitative estimate of waste transfer line erosion and corrosion will be made by installing ultrasonic test (UT) instnunentation on 
Retrieval and Closure piping in ponable valve box POR l04. Flexible dry-coupl ed UT arrays wi ll be located on and downstream of 
supernatant- and slurry-side pipe bends to measure wa ll erosion over tim e. The selected locations are based on (Draft) Lener Repon , 
"Washington River Protection Solutions, LLC. Subcontract 305 19, Release I 03 - Transminal of Draft Corrosion Sensor Placement Letter 
Report -Ares Task No. 09054403 .03 .'" Four UT sensor arrays wi ll be used on each pipe bend, and a "ca l-block" UT thickness control will be 
empl oyed. The total volume transferred through the lines will be metered. and tl,e vol ume percent of solids carried on the slurry side will be 
calculated from sludge volume chan ges. An estimated 283 kgal of sludge fro m single-shell tanks (SSTs) C-1 03, C-108, C-1 09, and C-11 0 wi ll 
be retrieved tl1rough POR I 04 . Assumin g the sluny was a nominal 5% by volum e, the equi valent transfer volume will be about 5. 7 Mgal. 

The supernatant- and sluny -side fl oor nozzle bends removed from POR l 04 to make way for tl1e replacement piping have been packaged and 
stored for erosion/corrosion analysis pl anned in FY 20 12. About 342 kgal of sludge was retri eved through the floor nozzles - a nominal 6.9 
Mgal o f slurry. Testing is described in LA.B-PLN-11-0005 . Rev. 0. Test Plan and Procedure fo r the Erosion Analysis of POR /0-l Valve Box 
Pipefrom C-Tank Farm. Records of to tal volume pumped through the bends and the volume percent of solid s in th e slurry are avai lable. 

The UT-instrnm ented POR l04 lines and tl1e fl oor nozzles recovered from PORl04 are 2-in . stai nl ess steel, similar to DST jumpers. Jumpers 
are the only type of readi ly accessible piping tliat is routinely changed oul , and thus avail abl e for testing. 
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2016 IQRPE DSTAR 
Retommendatlon 

Disposition 

IQRPE Concurs wi th 
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See di scussion in 
Secti on 6 .7 

IQRPE Concurs with 
Completi on 

See discussion in 
Section 5.6 
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Table H-1: Disposition Summaries of 2006 DST AR Recommendations (45 sheets) 

2006DSTAR 
Retommendation 

Consider for adopti on: 

I. Ensure that all heat-traced encasements 
within the scope of thi s document are 
connected to a properly functi oning 
cathodic protection system. 

2. Consideration for ei ther supplementing or 
replacing the annual cathodic protecti on 
system survey melhod (trad itional pipe-to­
soil potential at the test stations) with tl1e 
CIPS method for all future annual catl1odic 
protection system sun,eys. 

Flush all DST system waste transfer lines 
following waste transfer with hot inhibited 
water (see TFC-ENG-STD-26 for inh ibited 
flu sh water composition and temperature). 
Any non-process transfers should also be 
performed using inhibited water. 

WRPS 
Status 

Completed 

Compl eted 

WRPS Dispo Ilion 

A description of the opportuni stic sampling and erosion monito ring will be incorporated into the next revision of RPP-7574 . Douhle-She/1 
Tank Integrity Program Plan. 

I . RPP-RPT-42489, Evaluation of Heat-Traced Buried Transfer Li nes with Cathodic Protection, was released in ovember 2009. This report 
ci tes RPP-RPT-40634, Rev. I , Status of Cathodic Protection on Heat-Traced Select-List Li nes, as basis for recommending approx imately 
5% (or at a minimum, 4) of the 63 lin es identified in RPP-RPT-40634 for excavation and examination. The selecti on cri teria used to 
identi fy the lines are detailed in RPP-RPT-42487, Evaluation of Buried Transfer Lines witl1 rathodic Protectin11. Based on these criteria . 
24 1-AP tank fa nn lines SL-509. SL-5 10, S -609, and S -6 10 were selected for inspection. 

RPP-RPT-4 790 I, Direct Assessmelll of]./ I-AP Farm U nes Sl-509, SL-510. SN-609. and SN-610, issued in November 20 I 0, documents 
the results of the inspections in 24 I -AP Farm. The inspections revea led no indication of significant encasement corTosion damage. 
Following the inspections, electrical res istance (ER) sensors and permanent reference electrodes were install ed on and near th e lines to 
track conosion conditions on these and, by in ference , other simi larly-coated lines. 

2. Part 2 of Recommendation R4 l repeats Recommendations R34 and R37. For consistency, the disposition of Recomm endation R34 is 
repeated here: 

Report RPP-4 6762, Cost Benefit Ana(ysis: One-Tune Close Jnten ·al Potential Survey of/he Hanford Sile Select l ist Pipelines. was 
released in September 20 I 0. The report concluded that tl,e cost of perfonning the Close Interval Potential (CIP) survey would be 
substantially hi gher than the cost of the annual pipe-to-soil potential survey, and would only be effecti ve for the conventionally-coated and 
bare lines on the Select Li nes list. RPP-47175 , Cost Benefi t Analysis: Selection of Altemative Direct lmpection Technology for Future 
E11caseme11/ Pipeline Integrity Assess111e11/s, notes that the conventiona lly-coated and bare lines represent only 4% by length o f the Select 
Lines li st . 

Thi s recommendati on results from misinterpretation ofa recommend ation in SD-RE-Tl-044 , Anall'sis of Pipeline Failure, Sl-176. In the 
Recommendation section of thi s repor1 , on page IO, the author states: 

"Of the possible a.lternates, using a hea ted flu sh solution containing low concentra ti ons of caustic and nillite offer the bes t allernates to 
prevent future pipeline fa ilures." 

Thi s recomm endation was misi11terpreted as a requirem ent to flu sh waste transfer lines with inhibited water in order to prevent fai lures similar 
to SL-1 76. The document includes a letter from G.D. Aden and R.A. Palmer to L.H . Rodgers. In the letter, Aden and Palmer discuss the 
fai lure cause of SL-1 76 in greater detail. The letter states: 

"The evidence suggests that the pipe was under significant stress and failed at tl1e point ofa small oxide inclusion in the metal. Thi s 
initial fracture went completely th rough the pipe at the point of the notch and produced a small leak there. The pipe reli eved the stress 
by developing a crack on the outer surface which initially did not go completely th rough the pipe." 

Because tl1e crack occurred on tl1e outer surface of the pipe, flu shing tl1e pipe wi tl1 hot inhibited water foll owing waste transfers would not 
have prevented it s failure. 

Flushing requirements are described in TFC-ENG -STD-26, Waste Tramfer, Dilution. and Flushing Requirements, 3.7.3, Corrosion : 

2. "The piping system for the DSTs is sloped to mi nimize the pooling liquids that could cause corrnsion to occur. The transfer of 
compliant waste fu11her reduces the propensity for co1Tosion in a J>iping system and as such, raw water fl ushes are suffi cient ly protective 
of tl,e oioin c svstem . To ensure the orotecli on of the pipi ng, each transfer of non-compliant waste shall be evaluated for the need of a 
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chemical flu sh. !f a flu sh is required, the foll owing compositions should be used: 

a. For carbon steel piping, the flu shes shall consist of inhibited water, whi ch contain s at least 0.0 I M hydroxide and 0.0 11 M nitrite. 

b. For stainless steel piping flu shes shall consist of raw water, de-ioni zed water, or ionic species that promote the form ation of an 
oxide layer on 01e pipe surface (e.g., nitrate, phosphate, aluminate, etc.). I f an ionic soluti on is used the species should have a 
concentration ofO. I_M." 

Due to the misinterpretation of the recommendation in SD-RE-Tl-044 as a requirement to flu sh all pipelines with hot inhibited water , this 
recommendation is closed without action. 

R43 IQRPE Concurs with This document, in conjunction with e•rnail Compl eted I. Interoffice Memorandum 7S 11 O-JBD-07-095, Lener Report fo r Microbially Influenced Corrosion. SL- I 67. issued by J.B. Duncan to T.M. 
Completion Anantatmul a 2005-09- 16 and internal memo Blaak on January 18, 2007, evaluates the materi al on the pipes inside the cl ean-out box (COB) 24 1-A W-COB-6 and concludes that it is 

See discussion in 
7G I I 0-05-003 (both included in Appendix E), microbially influenced co1Tosion (M IC), based on visual inspection. Table I in the memorandum provides in fonn ation on a variety of 

Section 5.6 find s that the fo llowing actions are necessary to biocicle compounds that can be used to prevent furth er damage to the carbon steel or other materials of constmction from MIC. The report 
reduce the possibi lity of continued corros ion in concludes : 
24 1-AW tank fa1m sluny line SL-1 67: "As to the control of MIC, it would appear from the literature that 01ere are non-oxidizing bi ocides availal,Je to miti gate MIC in th e 
3. Evaluate the use of a biocide to the tank farm s withoul delete,ious effects on carbon steel. However, to max imize the effectiveness of the bi ocide, the protecti ve 

exposed portions of the line encasemenl tubercl es should be compromised." 
and exterior surface of the 2-in . primary 

Subsequent to 01e IQRPE' s report and 01e intero ffice memorandum, cleanout box 241 -A W-COB-6 was removed from SL-1 67 . 
pipe and I-in. pipes at cleanout box 241-
A W-COB-6 as soon as possibl e. 2. Line SL-1 67 originates at the 242-A Evaporator. There is no simpl e way of introducing inhibited water (0.0 I MOH. and 0.0 11 M No ,· 

4. Evaluate the perfo,mance of an inhibited 
for carbon steel lines) to the system, so a workaround is used. At the compl eti on of each campaign, 01e 242 -A Evaporator vessel C-A-1 is 

water flu sh of the line to fill the low spot 
deep flu shed to remove residual supernatant. A porti on of the deep flu sh is dra ined through SL- 167 . 

wi th inhibited water. An inhibited water If raw water is used in the line in stead of residual supernatant , then the line must be used for a waste transfer, or flu shed with inhibited water or 
flu sh should al so follow any transfers in a portion of the deep flu sh from the 242-A Evaporator. This must take place within 12 months after the line' s last usage. These requirement s 
thi s line as recommended in paragraph are described in TFC-ENG-STD-26, Waste Transfer. Dilution. and Flushing Requirements. Section 3.7.3.4 . 
5.4 .3(3) above. Evaluate the using 
inhibited water flu sh of the line for all 
verification activities that introduce water 
into the line or its encasement. 

R44 IQ RPE Concurs with Based on the lack of evidence of the e ffective Completed Thi s recommendation is simil ar to the first part of Recomm endations R40 and R4 I . For consistency, b1iefporti ons of those dispositions are 

Completion operation of the DST system pipeline cathodic repeated here: 

protecti on system specific to any individual RPP-RPT-42489, Evaluation of Heal - Traced Buried Transfer Unes with Cathodic Protection, was released in November 2009. Thi s report 
See new 20 16 DST AR line, and the inabili ty to verify the integri ty of ci tes RPP-RPT-40634, Rev. I, Status of Cathodic Protection 011 Heat-7i·aced Select-List Unes, as basis for recomm endin g approximately 5% 
IQRPE exteri or protecti ve coatings or insulation once (or at a minimum. 4) of the 63 lin es identified in RPP-RPT-40634 for excavati on and examination. The selecti on criteri a used to identi fy the 
Recommendation b111ied in the ea11h, it is recomm ended that 5% lines are detailed in RPP-RPT-42487, Evalualio11 of Buried 7i·an~fer Lines with Cathodic Protection. Based on these criteria , 24 1-AP tank 
Rl 6-20 of the buried carbon steel DST system waste fann lin es SL-509, SL-510, SN-609, and SN-6 10 were selected fo r inspection. 

transfer line (slurry, supem ate. process waste) 
RPP-RPT-4790 I , Direct Assessment of 2-1 I-AP Farm Lines SL-509. SL-5 JO. SN-609, and SN-610 . issued in ovember 20 IO, documents 01e See di scussion in encasements, and raw water flu sh lines li sted in 

Secti on 6.7 Appendix A, should be inspected for evidence results of the inspections. The inspections revea led no indicati on of significant encasement conosion damage. Foll owin g the in specti ons, 

of co,,-osion fi ve vears fo ll owin g this intel!litv electrical resistance (ER) sensors and pennanent reference electrodes were install ed on and near the lines to track corrosion conditions on these 
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assessment and every five years tl1ereafter, 
based on the recommended frequency 
presented in ANSIB 3 1.1, Appendi x V, 
paragraph V-7.5. 
At a minimum, two sprayed polyurethane 
insulated lines and two un-insulated lines with 
exterior protective coatings should be 
in spected. Examination for evidence of 
corrosion should be made by UT. The 
examinations should focus specifically on 
pipeline low points and, if possible, areas of 
the pipe where it is known that field welds 
were made (e.g., where bends were joined to 
straight lengths of pipe). The inspection 
should obtain data points for pipe wall 
thickness for use in conjunction witJ1 a hi story 
of tran sfer duration and frequency through tl1e 
pipeline for establi shment of a representative 
corrosion rate. The inspection should also 
examine the exterior protective coatings and 
insulation for defects and any evidence of 
water infiltration. The coating or insulation 
shall be removed nominally 12-in. from either 
side o f the selected in spection point or 
coating/in sulation defect location to expose the 
pipe for examinati on. 
Foll owing the examination, the coating or 
in sulation shall be repaired and or replaced in 
accordance with the original constructi on 
specification . A fo1mal report of findings, 
whether significant or not, should be 
documented. That report should include any 
recommendations for fu ture DST system 
pipeline integrity assessments seen necessary 
as a result of the in spection results. This 
recommendati on may be waived if. within five 
years, bmied carbon steel DST pipelines are 
inspected or examined as a result of 
recommendation 9 within RPP-2759 1, Rev. I. 

A fo1mal integrity assessment should be 
perfom1ed on all DST system waste transfer, 
drain, and process waste lines eight years after 

WRPS 
Status 

Completed 

WRPS Disposition 

and, by inference, other similarly-coated lines. 

SN-285 and SN-286, two 24 1-SY tank fam1 out-of-service supernatant lines, were sampled in FY 2010 and the samples were transfe1Ted to the 
222-S Analytical Laboratory for examination. The encasement pipe sampl es were examined for corrosion wi th observations documented in 
ATS-LAB-RPT-11-00006, Rev. 0, Final Reporl for !he Corrosion Analysis ofSN-285 and SN-286 Pipeline from SY Tank Farm , released in 
May 20 11 . ARES Corporation generated an evaluation, RPP-RPT-49200, Rev. 0, Di reel Assessment of 24 I-SY Pipelines SN-285 and SN-286, 
whi ch concluded that the assessments performed in -situ and in th e lab identified no signifi cant areas of con-osion damage at the inspection 
site. 

Detem1ining the process history of transfer lines is highly problematic. For exampl e, the two 24 1-S Y process lines were placed in service in 
1977 . The earliest recoverable records begin in 1984; these are li sts o f active transfer routes, not the transfers or the transfer volumes. An 
approximation could be made using montl1-end liquid leve l changes in tank SY-102, where both of these lines terminate, but its value would be 
suspect. 

A coated, non-insulated process line in the 241-A Y tank fann , PW-45 31, was examined in FY 20 11 . Th ere was no significant COITosion found 
during the in spection. 

Thi s recommendation is a variation of Recomm endation R38. For consistency, pa,t of the Recommendati on R38 di sposition is referenced in 
this di spositi on. 

The inclusion of waste tran sfer lines in tl1i s recommendation imoli es the inclusion of tl1e oioeline encasements. In li eu ofa ten vear li fe of the 
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the issuance of this integrity assessment IQRPE integrity assessment , as indicated in RPP-28538, Volume / : IQJU'E Double-Shell Tank System Integrity Assessmei11. HFFA CO M-48-
I./ , this recommendation can be inte,,,reted to imply that the waste transfer lines should be governed by an eight year assessment interval. 

There are numerous encasement test interval contradictions that exist in RPP-28538, Volume I: IQRPE Double-Shell Tank System Integrity 
Assessment. HFFA CO M-48-1.f, and its supporti ng documents. Some conflicts ari se because the integri ty assessment assumed an alternate 
method of encasement tes ting: others have resulted from mid-stream changes that were not back-checked for consistency aga inst previous 
iterations. The followin g are three key conflicts: 

I. RPP-2759 1, 2006, DST System Pipeline /111egritv Assessment, Rev. 0, states, " . .. A forma l integrity assessment should be perfonn ed on 
all DST ystem waste transfer, drain, and process waste lines eight years after issuance of thi s integrity assessmenl. . .. " (Page 73). 
Encasement testing is not specifica lly identified in thi s statement. 

2. RPP-2759 1, 2007, Volume 2: 1QIU'E DST System Integrity Assessment - Pipeline lntegrit_v, Rev. I, states " . .. A fomia l inteboity 
assessment should be perfonned on all DST system waste transfer, drain, and process waste lines no later than ten years after issuance 
of thi s integrity assessment ... "(Page 73). Between 2006 and 2008, the inspection interval had been extend ed two years. As noted in 
item I above, encasement testing is not specifically identified in thi s statement. 

3. Encasement pressure testin g is likely not specif,cally identified due to the decision to utilize alternate assessment methods, "Close 
Interval Potential Survey" (C IP) or "Direct Current Voltage Gradient" (DCVG). RPP-27097, 2008, Volume 5: IQRPE DST System 
Jmegrily Assessmellf - Waste Transfer line Encasement /111egrity Technology Study, Rev. I, said the fo llowing about encasemenl 
pressure testing: 

"Per the IQRPE' s recommendati on, all encasements within the scope of this documenl will be pneumatically leak tested. Leak testi ng 
is under way, and is scheduled fo r completion thi s year. .. considering th e historical record of waste transfer line encasement fai lu res, 
foture leak testing may not be necessaiy if proper indirect DCVG and CIPs surveys reveal an encasement as no coati ng fau lts ... " (page 
iii ). 

From the di sposition of Recommendati on R38: 

Close Interva l Potent ia l Survey (CIP) or Direct Current Voltage Gradi ent (DCVG) inspections were to be substituted for pnenmatic 
encasement pressure tests after the first round was complete and be performed on an 8-1 0 year interval per IQRPE recommendation. 
Detail of these inspection methods can be found in RPP-27097 , 2008. Volume 5: IQRPE DST System Integrity Assessment - Waste 
Transfer Lme Encasement Integrity Tec/111ology Stud,•, Rev. I . Appli cation of the CIP and DCVG inspection techniques proved to be 
ineffective and they were later dismi ssed as ineffective in 20 10. Justification for dismi ssing the CIP/DCVG in spections was 
docum ented in RPP-RPT-47 180, 20 I 0, "Wate,prooj'" Pipeline Assessment Report, Rev. 0. 

Combining the ten year interva l from RPP-27591 , 2007, Volume 2: IQRPE DST Sysrem integrity Assessment - Pipeline Integrity, Rev. I, wi th 
the recommendation of RPP-27097, 2008, Volume 5: !QRPE DST System Integrity Assessment - Waste Transfer Line Encasement lntegri(y 
Technolog)' Stuc(v, Rev. I, and knowing the ineffecti veness of tl1e CIP/DCVG inspection methods, there was a logical path that led to a fi xed 
encasement pneumatic pressure testing interval lntention of an eight or ten year interval is subject t.o contradicto1y remark s in the vatious 
IQRPE- prepared documents. 

. RPP-28538. 2006, Volume I : JQIU'E Double Shell Tank System lntegri(y Assessment, HFFACO M -./8-1 ~- Rev. 0. sta tes that the DST 
system should be re-assessed every ten years (page 114). Table G-2, Recomm endati on R45 , states, " ... A forma l integrity assessment 
should be perfonned on all DST system waste, transfer, drain , and process waste lin es eight years after issuance of thi s inte1,oity 
assessment" (page G-46). ll1i s recomm endation is extracted from RPP-2759 1, 2006, DST System Pipeline Integrity Assessment, Rev. 
0, that states, " . . . A fo rmal integri ty assessment should be performed on all DST system waste transfer, drai n, and process waste lines 
eight years after issuance of th is integrity assessment.'" This pipeline integrity suppo1ting documentation is genera lly consistent witl1 
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the Table G-2 recommendations. even if inconsistent with the overall IO year assessment requirement. 

. RPP-28538, 2008, Vol11111e I: IQRPE Double Shell Tank Sysle111 /111egrily Assessment, HFFACO /vl-./8- / ./, Rev. 5, states that the DST 
system should be re-assessed every ten years (page I 0-1 ), which is consistent with RPP-28538, Rev. 0, as di scussed in the preceding 
paragraph . Table G-2, Recommendation R45, states, " ... A fomia l integrity assessment should be perfom1ed on all DST system waste, 
transfer. drain, and process waste lines eight years after issuance of th is integrity assessment'· (page G-52). The wording is identical to 
RPP-28538, Rev. 0, except that the recommendation ' s source is not ci ted as RPP-27591 , 2007, Vol11 111e 2: IQIU'E DSTSys1e111 
l111egrily Assessme/11 - Pipeline l111egrily , Rev. 1, tl1e updated and retitl ed version of RPP-27591 , Rev. 0. The text in RPP-27591 , Rev. 
I specifies, not an eight year interval. but a ten year interval as follows: 

" ... A formal integrity assessment should be perfonned on all DST system waste transfer, drain, and process waste lines not later th an 
ten years after issuance of this integrity assessment, and each subsequent ten-year period .. (page 73). 

This interval change was not propagated through to RPP-285 38, Rev. 5, Table G-2. 

In lieu of the ineffective CIP/DCVG inspection methods, pneumatic pressure tes ting of the pipeline encasements on a 10 year interva l has been 
implemented. Documentation of tl1e purposeful decision to switch from CIP/DCVG testing to pneumatic pressure testing cannot be located . It 
is possible that tl1e 10 year interval was based on empirical fie ld evidence of tl1e number of pneumatic encasement tests that cou ld be 
completed in one year - about seven or eight. When staggered year to year, a complete test cycle of the 75 active transfer lines works out to 
about IO years. It is with this reasoning that the IQRPE recommended int erval of IO years has been adopted for pneumatic pressure testin g of 
the 75 active transfer pipeline encasements. 

Drain lines cannot be assessed by traditi onal means of pneumatic pressure testing because they are open at each end (i.e .. at the pump pits and 
where they drain waste back into the tanks). There is no need to pressure test drain lines because they are never pressurized durin g operations. 
Therefore, integri ty assessment s of the drai n lines are not performed . 

Early revisions of RPP-7574 , /Jouhle-Shell !ntegr11y Program Plan. contained tl1e schedul e for pressure testing the transfer pipeline 
encasements. Updating the program plan for frequent schedule changes proved im practical and was discontinued in subsequent revisions. 

A description of encasement pressure testing wi ll be incorporated into the next revi sion ofRPP- 7574, Dvuhle-She/1 Ta11k Program Plan. to 
comply with RPP-RPT-52206, 20 12, Tank Farms Wasle Tran.~fer Sysrem Fi111ess:for-Service Hequirements a11d Reco111111e11dalions, Rev. 0. 

R46 JQRPE Concurs with There is no indication, via eitl1er tl1e documented Completed This recommendation to discontinue periodic encasement leak testing is inconsistent with IQRPE Recommendations R38 and R4 5: 
Completion video inspections, pneumatic encasement leak 

R38: Consider for adoption: Develop and adopt a DST system waste transfer line encasement future integrity assessment inspection schedule 
See di scussion in test results, observed material loss and resulting 

for implementation, similar to the example provided in Appendix B (RPP-27097 , Rev. I ). 
corrosion rate for line SL-1 67 or Estimated 

Section 5.6 
Remaining Useful Li fe (ERUL) calculation R45: A formal inte1,"ity assessment should be performed on all DST system waste transfer, drain, and process waste lines eight years after the 
results that provides evidence that the issuance of this integiity assessment. 
encasements are susceptible to failure due to a TI1is recommendation statement was incomplete in RPP-2759 1, 2006, DST::,),stem Pipeline l11regrityAssess111e111, Rev. 0, and was copied 
common fa ilure mechanism. Thus, these verbatim into RPP-2759 1, 2007, Volume 2: IQRPE DST Sysrem Integrity Assess111e111 - Pipeline /nregriry , Rev. I . The phrase, " .. . these 
systems do not warrant periodic encasement leak system s do not wa,rnnt periodic encasement leak testing ... ," was used because an alternate method of eva luating encasement integrity had 
testing, other than testing as required in the funtre been selected. 
DST system pipeline integrity assessment 
recommended above, or as required for deferred As was described in the di sposition of Recommendations R38 and R4 5, "Close Interval Potential Survey" (CJP) or "Direct Ctment Voltage 
use, emergency use onJy, or approved variance Gradient" (DCVG) inspectiorfs were to be substituted for pneumatic encasement pressure tests after the first round was compl ete and be 

oerformed on an 8-10 vear interval oer IORPE recommendation . Detail oftl,ese insnection methods can be found in RPP-27097. 2008, 
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pipelines within one year or prior to use. 

WRPS 
Status 

A frnmal Estimated Remaining Useful Life Completed 
(ERUL) calculation should be performed to 
assess tl1e structural impact of corrosion/erosion 
on the DST system pipelines. Although video 
inspections, pnewnatic encasement leak testing, 
operational and failure history, and ERUL 
calculations seem to indicate tliat relatively few, if 
any, waste transfer lines would fa il during the 
2028 mission, fom1al testing to establish a val id 
con-osion rate is necessaiy to assure this 
conclusion. That analysis should incorporate data 
resulting from tests perfonned to establish a 
relevant corrosion/erosion allowance and/or rate 
for DST waste simulant fl owing through ASTM 
A53 or ASTM A I 06 carbon steel pipe at 
maximum velocities expected during DST system 
waste transfers, or I 0-ft/sec, whichever is greater. 
The time basis for the rate should be associated 
with a maximum estimated transfer frequency and 
duration for tl1e DST syslem waste transfer 
pipelines. 

WRPS Disposition 

Volume 5: IQRPE DST System Integrity Assessme/11 - Waste Transfer Line Encase111e111 Integrity Technology Study , Rev. I. Application of the 
ClP and DCVG inspection techniques proved to be ineffective and they were later dismissed as ineffecti ve in 20 I 0 . .Justification for 
di smi ssing the CJP/DCVG inspecti ons was docum ented in RPP-RPT-47 180, 20 10, " Wate1prooj'" Pipeli11e Assessme,,t Report, Rev. 0. 

Pneumatic pressure testing of pipeline encasement s on an 8-1 0 year interval has evolved to be the chosen indirect in spection technique to 
eva luate active transfer pipeline encasement integri ty. This evolution was detail ed in Recomm endations R38 and R45 and is repeated below in 
thi s di sposition for cl ari ty. 

In li eu oflh e ineffective CIP/DCVG inspection methods, pneumati c pressure testing of the pipeline encasements on a 10 year interval has been 
implemented. Documentali on of the purposeful decision Jo swi1 ch from CIP/DCVG Jesting to pnernnatic pressure testing cannol be located. It 
is possibl e thal the 10 year int erval was based on empirical fi eld evidence of the number of pneumatic encasement tests that could be 
completed in one year - about seven or eight. When staggered year to year, a complete test cycle of the 75 active transfer lines work s out to 
about IO years. Ii is with this reasonin g that the IQRPE recommended interval of IO years has been adopted for pneumatic pressure testin g of 
the 75 active transfer pipeline encasements. 

No action is taken on thi s recommendation. 

ERUL calculati ons will be based on empirical data gatl1ered from fi eld samples. Lines SN-285 and S -286, two 241 -SY tank farm out-of­
service superna tant lines, were sampled in FY 20 IO and the samples transferred to tl1e 222-S Analytical Laborato1y for examination. Th e 
encasement pipe samples were examined for corrosion and observati ons were documented in ATS-LAB-RPT-11-00006, Rev. 0, Final Report 
f or !he Corrosion Analysis ofSN-285 a11d SN-286 Pipeli11efrom S Y Tank Farm, released in May 20 11 . ARES Corporati on generated an 
evalualion, RPP-RPT-49200, Rev. 0, Direct Assessment of N I-SY Pipelines SN-285 and SN-286, which concluded that lhe assessments 
perfonned in-situ and in lhe laboratory identified no significanl areas of corrosion damage at 1he inspection site. The primary pipe samples 
will be ana lyzed in FY 201 2. 

In order to use the laboratory data to develop an ERUL, the total now th rough the prirna1y pipe and the now composition are both required. 
Lines SN-285 and SN-286 were first used in 1977 . Recoverabl e transfer records for S -285 and S -286 are di scont inuous, with the longest 
complete transfer history covering about 400 days of the 30-year period. 

A rough approximati on of tOlal fl ow can be made by summing th e monthly liquid level changes reported for tank SY- I 02, th e ter111inatio11 
point for both of the lines, but the liqu id level changes include material entering the tank lhat did not pass th rough the two lines. For example, 
222-S Analytical Laborato,y ,vaste discharged into the tank from a dedicated line for part of the tank ' s hi story . The composition of the waste 
transferred through the lines is more probl ematic than th e volume, since most transfers were made using a calculated composition~ similarly, 
the solids content of the transfers was rarely determined. 

A workaround may be to monitor pipeline jumpers for the evidence of erosion/corrosion. The workaround is described in the 
Recommendation R 15 di sposiJion, and is repeated here for consistency: 

The process envisioned by the IQRPE recommendation reli es on exhum ati on of out-of-service waste transfer lines and removal of sections o f 
the radi oactive piping. Since 2006. when the recommendati on was first made, only three samples have been collected - all in 20 IO when tl1e 
lines were excavated for replacements. The oppo1tuni stic quali ty of thi s effort and the low probability of recreatin g the process hi story suggest 
an alternative is needed, as described below. 

The first quantitati ve estimate of waste transfer line erosion and corrosion will be made by inslalling ultrasonic test (UT) instnrmentation on 
Rea·ieval and Closure piping in portabl e va lve box POR I04 . Flexible dry-coupled UT arrays will be located on and downstream of 
supernatant- and slurry-side pipe bends Jo measure wall erosion over time. The selected locations are based on (Draft) Letter Report , 
"Washington River Protection Solutions, LLC, Subcotia-act 305 19, Release I 03 - Transmittal o f Dra ft Corrosion Sensor Placement Letter 
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Table H- 1: Disposition Summaries of 2006 DST AR Recommendations (45 sheets) 

2006DSTAR WRPS 
Recommendation Status WRPS Dispo,ition 

Report - Ares Task o. 09054403 .03 .' ' Four UT sensor arrays will be used on each pi pe bend, and a "cal-block" UT thickness control will be 
empl oyed. ll1e total volume transferred through the lines will be metered. and tl,e volume percent of solids caITied on the shmy side wi ll be 
calculated from sludge volum e changes. An estimated 283 kgal of sludge from single-shell tanks (SSTs) C-1 03, C-1 08, C-1 09, and C-11 0 will 
be retrieved through POR I 04 . Assuming the slurry was a nominal 5% by volum e, the equivalent transfer volume will be about 5. 7 Mgal. 

The supernatant- and sluny -side fl oor nozzle bends removed from POR I 04 to make way for the repl acement piping have been packaged and 
stored for erosion/coITosion analysis planned in FY 20 12. About 342 kga l of sludge was retrieved through the fl oor nozzles - a nominal 6.9 
Mgal of slurry. Testing is described in LA B-PL -11-0005 . Rev. 0, Test Plan and Procedure/or the Erosion Analysis of PO/1 / 0./ Valve Box 
Pipe from C-Tank Farm. Records of total volume pumped through the bends and the volume percent of solids in the slurry are ava ilable. 

The UT-instrument ed PORI 04 lines and the fl oor nozzles recovered from PO Rl 04 are 2-in. sta inl ess steel, similar to DST jumpers. Jumpers 
are the only type of readily accessible piping tlrnt is routinely changed out , and thus ava ilabl e for testing. 

An ECN should be wrinen to update tl1e hose Compl eted The hose-in-hose transfer line (HIHTL), HOSE-SY 10 1-PPP/SYA, was replaced in Januaiy 2007. Engineering Change Notice ECN-72030 1-R2 
infonnation table on H-14-1035% (via ECN- re fl ects the installation and new service date. 
72030 1-R0) to refl ect tl,e June I, 2006 HOSE-

Drawing H-1 4-1 06249, HIHTL Tracking Table, was created to describe and monitor all in-service HIHTLs and to ensure the lines are not used 
SY 101-PPP/SYA expiration date. 

after they have reached the end of their service life. ll1e table documents the in-service date, service li fe expiration date. mission description, 
mi ssion completion date, required removal date, and the actual removal date, among other pertinent in formati on. 

a.) Any statistically representative samples of Completed Thi s recommendation reiterates Recommendations R l 5, R40, R4 1, R44 and R47 For consistency, brief portions of those di spositions are 
DST pipelines removed from service (via repeated here: 
fai lure, end of life, or other cause for 

a.) Lines SN-285 and SN-286, two 24 1-S Y 111nk fann out-of- service supernatant li nes, were sampl ed in FY 20 IO and the sampl es were 
removal from setvice) should be unearthed 
ai,d examined in a laboratoty for 

tra 11sfe1Ted to the 222-S Analytica l Laboratot}' fo r examination. The encasement pipe samples were examin ed fo r corrosion and 
observations documented in A TS-LAB-RPT-11-00006, Re v. 0, Final Neport fo r the Corrosion Analysis o/ SN-285 and SN-286 Pipeline 

corrosion/erosion, and failure mode as 
from SY Tank Farm, released in May 201 1. ARES Corporation genera ted an evaluation, RPP-RPT-49200, Rev. 0, Direct Assessment ~( 

necessary. Examination for evidence of 
24 1-SY Pipelines SN-285 a11d SN-286, whi ch concluded that the assessment s performed in-situ and in the laboratory identifi ed no 

corrosion should be made by UT. The 
examinations should focus specifically on 

significant areas of cotTosion damage at the inspection site. The prima,y pipe samples will be analyzed in FY 20 12. 

pipeline low points and if possible areas of Four lines in 24 1-AP tank fa1111 (S L-509, SL-5 10, S -609, and S -6 10) were exhumed and inspected. The inspection identifi ed no 
the pipe where it is known that field welds significant areas of cmrnsion damage at tl1e inspection site. Electrical resistance sensors and pennanently-install ed reference electrodes 
were made (e.g., where bends were joined to were installed on and around these lines. The corrosion rate data from these sensors can be used to track corrosion condit ions on these lines 
straight lengths of pipe). The inspection at the electrode sites and, by in ference, other sim ilarly-coated lines that have not been di rectly inspected. 
should obtain data points for pipe wall Line PW-453 1, located in 241-A Y farm , was selected for excavation and inspection in FY 20 11 because it has several sections with va,y ing 
thickness for use in conjunction with a levels of protection and because of its accessibili ty for excavation. RPP-RPT-5027 1, Rev. 0. Direcl Assessment of 2./ I -A Y Farm U ne PW-
history of transfer duration and frequency ./53 1. October 13. 2011, provides deta,ls oft/us excavallon and inspect1011. 
tluough tl1e pipeline for establishment of a 
representative cotTosion rate. The inspection b.) The next revision of existing program plan RPP-7574, Double-Shell Tank lmegrity Program Plan, will incorporate the remaining 
should also examine tl1e exterior protective incomplete activities from the IQRPE' s recommendations. The items intended for incorporation have been noted in these di spositions. 
coatings and insulation for defects and any c.) A separate plan for primary piping recommendations that mirrors RPP-PLAN-45268, Rev. 0, Hanford Site Cathodic Protec/ion M ouitoring 
evidence of water infiltra tion. Program Plan. has not been developed. A signifi cant number oftl1 e recomm endations that could be class ified as primaty piping system 

b.) Please provide copi es -of the associated recommendations are bein g addressed in the context of cathodic protection. See. for example, Table 2-1 , Status of Activities Described in 
repons. if available, that describe the RPP-PLAN-359 / 7, in RPP-PLAN-45268. RPP-RPT-52066, 20 12, Tank Farms Wasle Transfer System Fil11ess-for-Se,"ice Req11/reme11ts 
actions that have been taken, or are and Recomme11dalions, Rev. 0, provides a basis for the Fitness-for-Service program. Tlti s program will also address primary piping 
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See discussion in 
Section 4.5 
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Table R-1 : Disposition Summaries of2006 DSTAR Recommendations (45 sheets) 

2006DSTAR WRPS 
Recommendation Status WRPS Disposition 

currently planned 10 address 1he IQRPE reconunendations. 
recommendations, ciled above, for th e 
primary piping system? 

c.) Has a program plan to.address 1he IQRPE 
recommendations for the prima,y piping 
system been developed similar th e plan 
developed for tl1e cathodic prolection 
system (RPP-PLAN-45268)? 

While fai lure of the refractory concrele in the Completed RPP-PLAN-4684 7, Rev. 0, Visual ln.1pec/io11 Pla11.for Single-Sl,ell Ta11ks a11d Double-Sl,ell Tanks, Table 3-2, Criteria.for Double Shell 
DSTs has been analyzed (RPP-19097) and Annulus /n.\peclions. includes inspection criteria for the concrete refractory . 
detennined to not resuh in catastrophic fai l me of 

Section 3.2, " Double-Shell Tank Vi sual In spections," references operating procedure TO-020- 142, Visual Exami11atio11 o.fDSTA 1111uli and 
the primary tank, it should not be considered a 

/11/erior, which expla.ins how the inspection of the insulating concrete is perfonned . 
non-issue. The i,moduction of plastic 
deformations in the primary tank. from such a Visual inspecti on reports, which refer 10 the inspection of the refrac10,y concrete as part of tl1e Annulus Visual Inspections, are generated after 
postulated refractory cement failure, will change a visual inspection is performed. The inspection rep011s emphasize trends in the condition of the tank over lime. If cracks are noted during the 
tl1e stress condition of tl1e rank. TI1is may result inspection, these are tracked to monitor additional deteriora tion. 
in a change in the allowable loads. It is lherefore The following is a lisl of the most recenl inspection reports : 
considered necessary to include inspection of tl1e 
refracto,y concrete for degradation in all a,mulus . RPP-RPT-3 1599, Double-Sl,ell Tank lntegri(y Inspection Report.for 241-AN Tank Farm 
videos. In the event of a tank leak, exposure of . RPP-RPT-343 10 , Double-Shell Tank lutegrity Inspection Report.for 241-AZ Tank Farm 
tl1e refractory concrete to tank wasle should be . RPP-RPT-343 11 . Double-Shell Tank Integrity Inspection Report fo r 241 -A Y Tank Farm 
considered a se,ious condition and tl1e time of . RPP-RPT-38738. Double-Shell Tank Integrity Inspection Report.for 241-AP Tank Farm 
exposure should be minimized unless laboratmy . RPP-RPT-39 149, Douhle-Sl,ell Tank Integrity Inspection Report.for 241-SY Tank Farm 
analysis can be pe1fo1med that would . RPP-RPT-42 14 7. Double-Sl,ell Tank integrity Inspection Report fo r 241-A W Tank Farm . 
detem1ine otherwise. 

UT examinations should continue on the ctment Completed Ultra soni c examinati ons of the prima,y tanks are being perfo1m ed on an 8- to I 0-year cycle in accordance wi tl1 the schedule provided in 
frequency and schedule, except fortanks AY-1 01 Appendix 8 , "Doubl e-Shell Tank Integrity Projecl Baseline Schedule," published in RPP-7574 , Rev. 2, Double-Shell Tank Integrity Program 
and A Y- 102. UT examination frequencies for Plan. In the past, the schedul e was modified when necessary to meet fie ld limitations such as accessibili ty, and 10 take advantage of equipment 
those tanks should be increased to every 1-2 years and resource opportunities; however, 1he schedule was removed from RPP-7574, Rev. 3. A description of the schedul e for ultrasonic 
until such time that it can be shown tlie corrosion examinations of the primary tanks will be incorporaled inlo the next revision ofRPP-7574 . 
is not progressing at rates greater than I mil/year. 

Based on 1he lack of pro1,>Tession of wall thinning shown by the UT measuremenls, the general results from the A Y-1 02 corrosion probe which 
The UT examinations on AY-1 0 1 should include 
the riser 89 areas of the LAI previously examined 

shows that 1he wasle is not aggressive to 1he prim a,y tartk, and the co,rnsion chemist,y resu lts from 1he Det Norske Veritas (DNV) labora10,y, 

in 200 I and 2002. 
ii has been detennined that. corrosion rates have never exceeded 0.00 I -in . per year. Therefore, UT examination frequencies do not need 10 be 
increased 10 every I lo 2 years. 

RPP-RPT-32 137, Rev . . 0, Ultrasonic l11spection llesultsfor Double-Shell Tank 24 I-AY- 102 - FY 2007, issued June 4, 2007, documents lhc 
required the required ultrasoni c examination of DST 24 1-A Y-1 02 pe1fonned during FY 2007 . This examination included specified p,imary 
tank and seconda,y tank wall areas, welds, and lower knuckle region. There was no indi cation of cracking or pining in any of the plate areas 
examined. There were four areas of wall thinning that mel the threshold for reporting that did not exceed the minimum acceptance criteria of 
80 percent of nominal plate tl,ickness. 
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Table H-1 : Disposition Summa ries of 2006 DSTA R Recommendations (45 sheets) 

2016 IQRPE DSTAR 
Rerommendatlon 2006 DSTAR WRPS 

Item Disposition Rerommendation Shtus WRPS Dispo ltion 

RPP-RPT-47563, Rev. 0. Ulrraso11ic Inspection Resulrsfor Liquid Air /nte,face Region of Double-Shell Tank 2-11-A l'- 10/ - FY 20/0, issued 
September 24, 20 10, document s the third examination of the liquid/a ir interface region of the DST 24 1-A Y- 10 I. This inspection found 14 
areas of wall thinning, no reponable pitting, and no crack-l ike indications. 

R52 IQRPE Concurs with An up to 20-fl section of the secondary tank Compl eted The recommendati on is an extension of Recomm endation RI 0. For consistency, the disposition is repeated here: 
Completion lower knuckle (depending on interferences and 

Ultrasonic testing inspection of the secondary liner lower k,rnckle was attempted on tank AY- 10 1 in FY 2003 . Concrete debri s prevented the 
See new 20 16 

concrete splatter) on each oftl1e 24 1-AY fam1 
crawler from accessing the inspection points. RPP-1 5763 , Rev. 0 , Supplement 2 to l/1.\peclion Results for Douhle-Sl,ell Tank 2-J I-A )'-IOI - FY 

tanks should be included in the nomial UT 
DST AR IQRPE 

examination schedule. TI1ese lower knuckles 
2003. released in March 2004, desctibed the inspection difficulti es in secti on 10.0, " In spection Results," under th e paragraph entit led 

Recommendation 
are the thinner of all the tanks secondary liners 

" Secondary tank bottom." Upon deployment of P-scan crawlers, both the traditi onal and the smaller modifi ed crawler encountered debris 
R l 6-5 

and are not sm,cturally suppot1ed on the 
which cou ld not be removed and imerfercd with and prevented examination of the secondaty tank bottom and lower knuckle. 

See discussion in underside. Ultrasoni c testing inspections of secondary liner lower knuckles were perfonned on two DSTs witl1 repon s generated to document the results 
Section 4.5 of the UT inspections: 

. RPP- 18447, Rev. 0. Ultrasonic Inspection Res,,ltsfor Double-Shell Tank 2.JI-AP- / 04 - FY 200.J, was released in September, 2004 . 
The repon concluded that no reponable wall thinning was detected in any of the plate areas examined. Thi s includes the secondaty 
liner bottom and lower knuckle. 

. RPP-RPT-27467, Rev. 0, Suppleme111al Ultrasomc Inspectmn Results for Double-Shell Tank 24!-AN-105 - FY 2005, was rel eased in 
March 2006. The repon concluded that examination oftl1e secondaty tank fl oor (which includes the knuckl e, as can be seen in Figure 
10-2) revealed no areas of reportable thinnin g or pitting. 

RS3 IQRPE Concurs with A 20-fl section oftl1e primary tank plate # I on Comple ted Tank SY- IOI received an ul trasonic in spection during FY 2004 and FY 2006. The initial P-scan inspection was compl eted in the second 
Completion tank 241-S Y- 10 I should be included in the quarter of FY 2004 , and the fina l inspection was completed in the first quarter of FY 2006. The results are summarized in RPP-RPT-39 149, 

See new 2016 
nomial UT examination schedule. TI1e TFC Rev. 0, Double-Shell Tank Inspection Report for 2-JI -SY Ta11k Farm, and reported in detail in RPP- 18444 , Rev. I, Ultrasonic Inspection 

DST AR IQRPE 
should also consider a near foll circumference Results/or Double-Shell Tank 2.J/-SY-/0 1 - Fl' 200.J and FY 2006. 

Recommendation 
UT exami nation of the plate # I. 

The tank SY- I 01 second round UT inspection was originally scheduled for FY 20 11. However, constructi on in the 24 1-S Y tank farm 
Rl 6-5 prevented inspection access to the tank . 

See di scussion in The tank wa s reschedu led for its UT inspection in FY 20 12, six years after RPP-1 8444 was issued. The interval between tl1e first round and 
Section 4.5 second round UT inspections is consistent with the RPP-7574 , Rev. 2 , Double-Sl,ell Tonk Integrity Program Plan 7 to IO year inspection 

interval requi rement. The tank was te composi tion is compliant wi th the coll"osion chemi stry limits in operating specification OSD-T- 15 1-
00007, Operating Specifications for the Double-Shell Tanks; no funher wall thinning is expected. 

Tank SY-I OI was inspected during FY 20 12. This inspection has been documented in th e repon RPP-RPT-52572, 2012, Ultrasonic lnspeclio11 
Results for Double-Shell Tank 24 I-SY- IOI - Fl' 2012, Rev. 0. Figure 7-1 , " UT Sca n Paths on West Side of Tank 241 -SY- I0 I Primaty Wall 
(via Riser-026)," on page 14 shows that this inspection was conducted in Riser 26. Plate # I was included in thi s inspection and no reponable 
wall thinning was discovered . Table ES-2, " FY 2004 and 20 12 Average Wall Thickness," and Table ES-3, " FY 2004 and 20 12 Average 
Minimum Wall Thickness," on page vi i provide evidence of thi s. As such, no additional evaluation will be perfom1ed . 

R54 IQRPE Concurs with A wo1i<shop of expet1S should be held to Completed This recommendation is an extension of Recommendation Rl 7. 

Completion detennine a path-fotward on vapor space The vapor space co1Tosion workshop was held in Richland, WA , Ju ly 10 - 12, 2006; the proceedi ngs are published as RPP-RPT-3 11 29. Rev. 0. 
coll"osion for the Hanford DSTs. The Expert Panel Workshop of Double-Shell Tank Vapor Space Corrosion Testing. The workshop concluded that: 

See discussion in workshoo should : 
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Table H-1: Disposition Summaries of2006 DSTAR Recommendations (45 sheets) 

2006DSTAR 
Recommendation 

• Explore tl1e need to quanti fy corrosion in the 
vapor space (e.g., determine the need 10 
obtain T measurements of the dome wall 
thickness) and tl1e technology needed 10 
obtain the measurements. 

• Review tl1e consequences of thtough-wall 
pitting in the tank dome. 

• Propose techniques for mitigation of vapor 
space conosion and recommend methods 
for implementation and use, if required. 

• Evalua te and explore techniques for 
accelerated laborato,y co1Tosion testing of 
vapor space conditions. 

All DSTs, except for A Y-1 01 and AY-1 02, 
should be assessed for integrity by an IQRPE 
in IO years (the year 2017). As a 
precautionary measure, tanks A Y -1 0 I and 
A Y-1 02 should be assessed for integri ty by 
an IQRPE in 5 years (the year 20 12). These 
assessments should take into account tl1e 
next round of UT examinations and two 
additional rounds of video examinations 
based on the schedules recommended in this 
docmnent. 

Assessment frequencies for DST 
cornµon ents (e.g. ancillary equipment) are 

WRPS 
Stahl 

Completed 

WRPS Disposition 

" .. . there is not yet suffi cient technical in formation for a comprehensive evalua tion of the propensity for vapor space corrosion. for the 
design of simul ants for corrosion testing, and for tl1e desired determination o f the re lationship between changes in waste chemist,y and 
corrosion in the vapor space." 

The expert panel offered eight recomm endations needed lo establish a meaningful vapor space corrosion test ing program and a means lo 
evaluate the effects of waste chemi suy changes on vapor space corrosion. 

In FY 2007, Pacifi c orthwesl ational Laboratory (PNNL) began a literature review that became the basis for thennodynamic modeling of 
the chemical species in the lank vapor space; subsequenlly, PNNL perfonned experiments lo con film the modeling results, and Savannah 
River National Laboratory performed tank steel corrosion studies s11ppm1ing the vapor space research. PNNL-1 9767, C!,emical Species i11 tl,e 
Vapor Phase o_(Hanford Do 11ble-$/,el/ Tanks: Potential Impacts on Waste Tank Corro.<in11 Processes, was published by the Pacific Northwest 
National Laboratory in September, 20 I 0. The repm1 states: 

"The overall objecti ve of I hi s research program was 10 detennine the changes in supernatant or cond ensate cherni srry th at could occur on 
the surface of waste tank steels as the solutions dried and exchanged gases with the vapor phase, and 10 de1e1111ine what potentia l 
impacts such changes could have on the corrosion of DST steels in the lank headspace." 

The vapor space work through FY 20 IO is summ arized in PNNL-1 9767, Chemical Species i11 the Vapor Phase of Hanford Do11ble-Shell 
Tanks: Potential Impacts on Waste Tank Corrosion Processes. P N L-1 9767 summarizes the research 10 date: 

" ... although a wide range of vapor species have been identi fi ed in the DST's. the pri ncipal gas phase species likely 10 impact waste tank 
corrosion were CO2 and NHJ since these gases were present at much higher concentration than any other gases in the system and can act 
as either acids (CO2) or bases ( H,) as they exchange with tank condensates or supematanls .... the use of chemi cal models to predict the 
near surface chemical composition of evaporating supem atants appears justi fied if the results are interpreted as the worst possible case 
in tenn s of the olution pH value. Although very prelimin ary, the initi al s111dies of tank steel corrosion, using the equilibra ted waste 
lank simulant compositi on, appear (sic) lo follow the expected trends of greater corrosion rates al high nitrate concentra1ion and lower 
pH.' ' 

The lank steel corrnsion work is repo,ted in SRNL-STl-20 I 0-00509, Corros/011 Testing in Simulated Tank Sol11tio11s. 

Section 3.5.6, " Vapor Space Corros ion," of RPP-7574, Double-Shel/ Tank Integrity Program Plan, Rev. 4, discusses the vapor space corrosion 
work completed by PN L and a Va por Space Cotrnsion Expert Panel. 

This recomm endation proposes a shortened interval between inspections fortanks A Y-1 0 I and A Y-1 02 based on the tank s' history as of 2006. 
Subsequent evaluations and real-time monitoring demonstrate that mitigation activities have reduced the measured corrosion rates in the tanks 
to near zero. As a result of these changes, the recommended increase in UT monitorin g was not adopted. 

I. According tci RPP-7574, Rev. 2, Double-Shell Tank l11tegrily Program P/011, the double-shell prim ary tanks and annuli will receive visual 
examinations every 5 to 7 years: the primary tanks will receive ultrasoni c exa minations every 8 10 10 years. Tanks A Y-1 0 I and A Y-1 02 
are scheduled for second round UT examinati on in FY 201 2. Both the lower knuckle and liquid-air interface of each tank will be 
inspected. lt should be recognized that in some cases, schedule changes are requi red due 10 accessibili ty limitations, as occurTed for lank 
SY-1 02 in FY 20 11 , or opportunistic testing presented by a di fferent DST. 

Concerns about tank A Y-1 0 I liner integiity arose in FY 2002 after tl1e first UT examination detected a co1Tosion band at an elevation of 
32 1-in. - 343-in, corresponding 10 long-term waterlines. ln one small area nea r the 343-in . water line, 20 percent oft.h e wall thickness had 
been lost. A review ofU1 e tank is summarized in RPP-1 336 1, Rev. 0, Tank 241-A Y-I0 I Fitness f or Service . The review concluded that 
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2006DSTAR WRPS 
Recommendation Status WRPS Disposition 

provided in the appropriate sections of thi s the tank was fit for waste storage with no operational restrictions. 
document. 

During FY 2007, the 222-S Analytical Laboratmy evaluated tl1e co1rnsion potenti al for the tan k A Y-1 0 1 and A Y-1 02 supematants and 
sludges. The conclusion, reported in RPP-RPT-34697, Rev. 0, Eleclrocl,emica/ Corrosion Report fo r Tanks 2./ I-AW-103, 2./I -AZ- 102, 
24! -AN-106, 241 -AN-/07, 24 / -AY- I0 I and 241 -AY- / 02, was that, " ... the corrosion rates were fo und to be less than I mpy (mil per year) 
for both supernatant and solids samples ... " The co,rnsion ra te is less than tl1e all owabl e I mil per year allowabl e ra te. 

A M ulti-Probe Corrosion Monitoring System was install ed in tank A Y-1 01 on April 30, 2009 to provide continuous feedback on th e 
corrosion potential of the waste. Initi ally, weekly co1Tosion potential summ aries were publi shed; later, the summaries were reported 
quarterly. The latest available report (as of May 20 1 I), RPP-RPT-4 1206, Rev. 19, 241-AY-10/ M uili-Prohe CorrosionMonilori11g 
System: Ma_v, J une. July 20 /0 Quarterly Reporl, concl udes : 

" ... the immersed ER sensors on the MPCMS have indicated corrosion rates of near O mpy (mils per year) du1ing the current 
reporting period. This is consistent with what would be expected for carbon steel in a passive, high-pH environment." 

Tank AY-101 is on a shortened, three-year liquid-ai r interface UT interval unti l FY 20 13. Aft er FY 2013 the interval is extended to five 
years, anticipating that no furth er co1Tosion will be detected at tl1e liquid-air interface. 

The UT interval for tank AY- 102 has remained un changed at 8 10 10 years. Laboratory work in FY 2007, reported in RPP-RPT-34697, 
confirm ed that the supernatant and solids have a low propensity for pitting and stress co!Tosion cracking. The laboratory work has been 
confirmed by install ation ofa n MPCMS co1rnsion monitoring probe in the tank on May I , 2009. Durin g fabrication, and following 
installation, tl1e MPMCS experienced a significant number of wiring errors and electrode failures. The lates t available report, RPP-RPT-
4066 1, Rev. 22, 2./ I-AY-102 M11/t1-Probe Corrosion Monitoring System: Februa,~• 2009 \sic - Februaiy 20 I 0) Monthly Reporl, concludes 
th at, " ... Over the current repo1t ing peri od, the operational ER sensors on the MPCMS have indicated con-osion ra tes well under I mils per 
year (mpy)." 

ln August, 201 2, unexpl ained material was discovered on tl1e Tank AY- 102 annulus fl oor during a n·ouble-shootin g visual in spection of 
the Ri ser 90 annulus leak detection probe. Subsequently, a 2: 95% visual inspection of the annulus fl oor was performed and additional 
materials discovered near Ri ser 83 . Samples from both sites confirmed that the material was tank waste. A fomial leak assessment , 
publi shed as RPP-ASMT-53793, "Tank 2./ I-AY-102 Leak Assessme/11 Report, " concluded that the ori gin of th e mate1ial was a leak from 
the primary tank. Subsequent to th is determination, an Extent of Condition evaluation identifi ed six other "at risk" DSTs, A Y-1 O I, AZ-

' 10 I, AZ- l02, SY- 10 10, SY- 102, and SY- I 03. Annulus visual inspections encompassing 2: 95% oft he vi ewabl e area will be completed 
during FY 201 3. 

The Extent of Cond ition evaluati on, WRPS- 120493 1, "D011ble-Shell Tank 2./ I-A Y-102 Pri111a1y Tank Leak Exle111 0JC011dition Evaluation 
and Recommended Annulus Visual l11speclio11 Intervals.'' recommended increased annulus visual in specti on frequencies for all twenty-
eight DSTs, varying from annually to once every three years, fo llowing completion ofa 2: 95% inspection of the viewable area in the 
annulus. The frequency depends on the extent of similari ty between the tanks construction and operating hi stories and those of tank AY-
I 02. The increase in inspection frequencies has been provided to the Tank A Y-1 02 Integrated Proj ect Team tliat is determining if. and 
when, to commence emergency pumping of lank A Y-1 02 . If the Integra ted Project Team detennines a change in frequency is required 
tl1en th e change will be incorporated into the next revision of RPP-7574, Double-Shel/ Tank J, 11egrity Project Plan and will be 
impl emented in FY 2014 . 

2. The RPP-7574. Rev. 2. program plan specifies the inspection frequencies for ancill aiy DST components, as follows: 

"The piping system requires an inspection of fi ve percent of the transfer piping every fi ve year and pressure testing of the encasements 
either annually or before transfe rs occur, whichever is less . The Valve oils must be cleaned and have th eir coatings re-inspected by a 
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qualifi ed NAC E coating inspector at the followin g periodi cities for the pits. Pit s/vaults with po ly urea coatings : e very 10 to 12 years. 
Valve pits with epoxy paint coatings: every 5 to 7 years or after every two jumper insta ll ation or disconnect activities. whichever is 
shot1er. Vaults with epoxy paint coatings : every 10 to 12 years. Pits/vaults with stainless steel liners: every 12 to 15 years." 

The " External Direct Corrosion Assessment - (ECDA) technique, defi ning that 5% of the waste trans fe r piping be exhumed every five 
years and examined for corrosion, is intended as an independent verification of catJ10dic protection system perfo1mance. It is unrelated to 
encasement pneumatic pressure testing for indirect inspection of pipeline encasement integri ty on the IQRPE recommended 8- 10 year 
frequency, the o rigi n of which has been deta iled in Recommendations R38, R4 5. and R46 and is repeated below for c lari ty . 

As was described in the di spositi on of Recommendation R38, R45 , and R46, "Close Interva l Potential Survey" (C IP) or "Direct C urrent 
Voltage Gradient" (DCVG) inspections were to be substinrted for pneumatic encasement pressure tests aft er the first round was complete 
(RPP-27097, Rev I , Page iii) and be performed on an 8-1 0 year interval per IQRPE recommendation . Application of the CIP and DCVG 
inspection techniques proved to be ineffecti ve and they were di smissed as ine ffective in 20 10. Justification for dismi ssing the C JP/DCVG 
inspections as ine ffective was documented in RPP-RPT-47 180. 20 I 0, .. Wate1prooj" Pipeline Assessment Report. Rev. 0 . 

In lieu o f the ineffecti ve C IP/DCVG inspection methods, pneumatic pressure testing o f the pipeline encasement s on a 10 year interval has 
been implemented . Documentation of the purposefu l decision to switch from CJP/DCVG testing to pneumatic pressure testing cannot be 
located. It is possible that the 10 year interva l wa s based on empirical fi e ld evidence of the number of pneumatic encasement tests that 
could be completed in one year - about seven or e ight. When staggered year to year, a complete test cycle of the 75 active transfer lines 
work s out to about IO years. It is with thi s reasoning that tl,e IQ RPE recommended interval o f IO years has been adopted for pneumatic 
pressure testing of the 75 active transfer pipeline encasements. 

This inspection frequ ency for ancill ary equipment was removed from tl1e program plan when Revi sion 3 was publi shed. It w ill be re instated in 
the next revision of RPP-7574 , Double-Shell Ta11k !111egrily Program Plan, clarify ing the in formation presented herein . 

TI1e acceptable wall thinning for UT Compl eted Thi s recommendati on, in pan, proposes a change in the DST prima,y tank corTosion allowance . Strncnrral evaluations compl eted subsequent 
examinations needs to be based on the to the recommendation show that the primary tank corrosion allowances depend on the primary tank wall desi!,'11 and the wall location . 
corTosion allowance of0 .060-in. afforded to Corrosion allowances based on the structural analyses have been adopted rather than the IQRPE' s proposed change, as described below. 
tl1e tanks by the DST snuctural analyses RPP-

A. The minimum DST wall con osion a llowances are stated in RPP-RPT-32238, Rev. 0, Hanford Double-Shell Tank 71,ermal and Seismic 
RPT-32238 released in early 2007, or on the Project - Primary Tank Minimum Wall Thickness Analysis. The all owances are different than the 0 .060-in . value cited by the 
established minimum wall detetmi11ations recommendation, as described here: 
from the PNNL analyses due tl1is year. 

Also, a more consistent method (e.g., 
"The limitin g structura l cri te rion for the prim ary tank wall thickness for all oftl1 e fam ilies of DSTs was observed to be the bucklin g 
crite1ion. The bucklin g criterion is a functi on of was te temperature, depth , specific gravity , and the vacuum limit . The bucklin g 

statistical analysis of UT data) for 
c1ite1ion applies to the upper knuckle region of the tank . Under current operating conditions, the maximum corrosion a llowance for 

dete1mining both average minimum and 
the A P tanks is 0.025 inch (25 mil s). The max imum corrosion all owance for a ll other tanks is 0. 12 inch ( 120 mil s)." 

average overall plate thiclmesses should be 
instituted for UT data showing a pa11em of 
notable thi ckness reducti ons. "The limiting c1iterion for the main wall of tl1e primaiy tank is the membrane stress. The maximum corrosion allowance is 0. 144 

inch ( 144 mil s), which occurs in the 1/2-inch plate on Course 2 near tl1e transition from the thicker Course 3. The remainder o f the 
tank surface can withstand corrosion of up to 0.25 inch (2 50-mil s) or more, depending on location." 

B. Fifteen of the 28 DSTs have completed second cycl e UT wa ll thickness tests as o f May 20 I I. Eva luatio n of the data for each individual 
cycle receives an independent third party review , currently perform ed by Pacific orthwest National Laboratory stati sticians; cross-cycle 
compari sons of th e data are made to hi ghlight trends. 
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An evaluation of tl1e tank 241-SY-I0loverall and Completed 
locali zed plate thinning (see Recommendation 
4,14.7) needs to be perfmmed tl1at identifies life-
extension measures. if necessary, to ensure that 
tank 24 1-S Y-1 0 I can complete its mission before 
its plate # I corrosion allowance is depleted. This 
may include consideration of previous events tliat 
may have accelerated the corrosion, verification 
that the corrosion rate has reduced, a plan for 
removing the tank from service, or tl1e results of 
tl1e minimum wall tl1ickness structural analysis, 
RPP-RPT-322" 8. l11e inspection report (RPP-
18444) is clear that no pitting indications were 
found, which means d1at at least localized general 
corrosion is the primary concern on this plate 
course. It is expected that a near full 
circumference UT examination is needed on the 

WRPS Dispo ition 

The report RPP-RPT-48427, Rev. 0. Ultrasn11ic lmpection Results/or Do11ble-Shel/ Tank 241-AN-107 - FY201 I , is ty pical content of the 
UT reports now being issued . Section 8. "Evaluation of Inspection Results," presents th e results of the UT tests. Figures 8-1 . 8-2, and 8-3 
illustrate the FY 20 11 average wall thickness; tables 8-1 and 8-2 present the mimmum vs. nominal and average vs. nomin al wall thickness, 
respecti vely . Other tables and fi1,'l1res in Section 8 compare the data to the FY 1998 and FY 2006 UT analyses. 

Auachment 2 of the inspection report, P NL-20344 , Rev. 0. Ultrasomc £w111ination of Double-Shell Tank 2./ l -AN- 107 Examination 
Completed March 201 I , provides the statistical analysis of the data and a compari son between the FY 20 11 data and data coll ected dming 
FY 1998 and FY 2006. The compari son uses a stati stical methodology denoted as "extreme value stati stics" to predict the apparent worst 
case wall thinning present anywhere in the tank using the set of measured data . The methodolo1,,y was developed to evaluate severe 
thinning detected in the tank A Y-1 0 I Course I plate occurrin g at a chroni c liquid-air interface level (see R55 disposition for tank A Y- 10 I 
descripti on}, and is described in PNN L-14106, Statistical Analysis of AY-101 Ullrasonic Meas11re111ents of Wall Thickness. The 
methodology has been adopted for stati stical analysis of UT data from all of the DSTs. 

The P NL-14 106 report describes the statistical method: 

"Tank A Y-1 0 I wall thicknesses have been measur~d using ultrasonic (UT) images. Interest is in using the avai lable data 10 estimate 
a worst-case minimum wall thickness for regions of the tank that remain unexamined with tl1e T approach. Each T image can 
provide tl1e wall thickness at a very large number of pixels, but only the minimum value o f each image is used in this work. Since 
the data arise in thi s manner, one o f several cand idate stati stical extreme va lue di stributions should successfull y fit these repo11ed 
minimum values." 

"Given a set of multiple UT images and the resulting minimum measured wall thidrnesscs , extreme value distributions are fit to the 
data with subsequent extrapolations made to estimate the " minimum measured wall thickness" expected for the enti re tank . Such a 
minimum estimate incorporates both the variabi li ty in wall thicknesses and the uncertainty associated with the measurement 
method . Unce11ai11ti es of the estim ated parameters are also de1ived and used in propagation of variance methods to obtain 
confidence bounds on the estimated minimum measured wall thickness as well." 

This recommendation is an expansion of Recommendation R5 3. For consistency, the di sposition is repeated here: 

Tank SY-1 0 I received an ultrasonic inspecti on during FY 2004 and FY 2006. The initial P-scan inspection was completed in the second 
quai1er of FY 2004 , and the final inspecti on was completed in the first qum1 cr of FY 2006. The results are summ a,ized in RPP-RPT-39 149, 
Rev. 0, Douhle-Shell Tank l11spection Report.for 2./I-SY Ta11k Form , and reported in detai l in RPP-1 8444, Rev. I, Ultrasonic l11spection 
Results/or Double-Shell Tank 2./I-SY-101 - FY 200./ and FY 2006. 

The tank SY- IO I second round UT inspection was originally schedul ed for FY 20 11 . However, construction in the 24 1-SY tank fa,m 
prevented inspection access to the tank . 

The tank was rescheduled for its UT inspection in FY 20 12, six years a fter RPP- 18 444 was issued. l11e interval between the first round and 
second round UT inspections is consistent wi tl1 the RPP-7574, Rev. 2, Douhle-She/1 Tank Integrity Program Plan 7- to 10-year inspection 
interval requirement The tank waste compositi on is compliant with the corrosion chemistry limits in operating specification OSD-T-1 5 1-
00007, Operating Specifications/or the Double-Shell Ta11ks; no further wa ll thinning is expected. 

Tank SY-I OI was inspected during FY 20 12. Thi s inspection has been docum ented in the report RPP-RPT-52 572. 20 12. Ultrasonic Inspection 
Results/or Double-Shel/ Tank 2./l-SY-101 - FY 2012. Rev. 0. Figure 7- 1, " UT Sca n Paths on West Side of Tank 24 I-SY-1 0 1 Primary Wa ll 
(via Riser-026),'' on page 14 shows that thi s inspection was conducted in Ri ser 26. Figure 8-8, " Riser-026 Average Wa ll Thickn ess (FY 2004 
and FY 2012)," on page 50 compares the wall thi ckness measurement in Riser 26 between 2004 and 20 12. The 20 12 measurements were 
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2006DSTAR 
Recommendation 

plate # I course to detennine the extent to which 
. U1e co1Tosion allowance has been consumed, and 
to accurately assess the overall average plate 
thickness. According to the minimum measured 
thickness of0.306-in. (found in RPP-1 8444): the 
corrosion allowance has been exceeded in some 
areas. 

WRPS 
Status 

AP Tan ks certifi ed to operate at a maximum of Not 
460 in. of tank waste should not be permitted Applicable 
to receive evaporator di scharges. 

Tank settlement smveys recently performed Compl eted 
indicate that there is no significant evidence of 
tank settlement. II is recommended that the next 
surveys be perfomied in 8 to IO years to coincide 
with the next DST System Integrity Assessment. 

WRPS Disposition 

greater than the 2004 measurements. As such, no additional evaluati on will be perform ed . 

Not Appl icable 

Thi s recommendation is similar to Recommendation R4 , Part 4. For consistency, a po1tion of the disposition is repeated here: 

RPP-25782, Rev. OA , DS T Dome S111·,,ey Program, was re leased June 13, 2007 . This es tabli shes the basis and protocol for the DST Dome 
Survey Program. The goal of this proi,~·am is to monitor the elevation of the tank and tank dome defl ection to determin e if se ttlement or excess 
defl ecti on of the tank dome is occurring. The surveys should be performed as requested by engineering or in accordance with this document, 
whichever is more restri ctive. 

DST dome surveys for detenninin g elevation/defl ecti on are performed every 20 to 28 months, as required by the Survey Program. Hi stori cal 
dome load record data obtained from ri ser and pit benchmark elevati on surveys are compiled by tank, and the surveys for all of the tanks in a 
DST fann are compiled into a sin gle docum ent. The docum ent is updated when data from a new survey are received. 

The following are the most recent inspection reports: 

• RP P-20257, Rev. 0, 2-1 1-AN Tank Farm Hisloric Dome Load Record Dalo 
• RPP-20258, Rev. 0, 241-AP Ta11k Farm Hisloric Dome Load Record Dala 
• R PP-20259, Rev. 0, 2./ 1-A W Tank Farm Historic Dome Load Record Dala 
• RPP-20260, Rev. 0, 2-1 1-AY Tank Farm Historic Dome Load Record Dala 
• R PP-2026 1, Rev. 0, 2./ I-AZ Ta11k Farm Hisloric Dome Load Record Dalo 
• RPP-20262, Rev. 0. 2./ l -SYTa11k Farm Hisloric Dome Load Record Da/a . 

Primary tank inspection videos fortanks 24 I­
AZ- 10 1 and 24 1-AZ- 102 should be obtained 
within a period of 6 months and reviewed by 
the IQRPE and an independent certified tank 
inspector selected by the JQRPE. This report 
should then be revised to include the resul ts of 
tl1e AZ- I 02 inspection. TI1e 241-AZ-1 0 I video 
was of poor quality and the AZ-I 02 video was 
not ava ilable. 

Completed The recommendation has been completed. 

RPP-RPT-343 10, Double-Shell Ta11k lnlegrity J11spec110n Reporlfor 2./1-AZ Tank. was released August 27, 2007 . 

Section 4.3.1, "24 1-AZ-1 0 I Video Inspections," sta tes: 

"The thi rd generation visual inspecti on for AZ- IO I included four annulus ri sers and one primary in-tank ri ser. The annulus inspections 
were conducted in Risers 78, 82, 83 , and 86 on June 6, 2007 . The primary in-t ank inspection was perfonned in Ri ser 66 on July 25 , 
2001: · 

Section 4 .3.2, "24 I-AZ-1 02 Video In spections. " stat.cs: 

"The thi rd ceneration visual insoections for AZ- I 02 included four annulus risers and one orimarv in-tank riser. The annulus insoections 
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were conducted in Risers 80, 82, 85 , and 87 on July 30, 2007. The primary in-tank inspection was performed in Riser 57 on July 25, 
2007 ." 

Boll, sections concluded that during the examinations, minimal new areas of interest were identi fi ed; none showed signifi cant changes from the 
appearance of the tank wall seen during the second generation in spections. 

R60. 1 IQRPE Concurs with The TOLA should be revisited based on more Completed This recommendati on was generated during preparation of Revision 4 o f the IQRPE' s DST lntegti ty Assessment. RPP-28538, Rev. 5, 
Completion realistic design inputs. At a minimum, the Volume /: !QRPE Doublc-S,,e/1 Tank System h1tcg1ityAssess111enl. HFFCOM--18- 1-I, was issued as a genera l update to Revision 4. The new 

See new 20 16 
350°F design temperature should be reduced to revision incorporated the results of structural analyses from RPP-RPT-28968 , Rev. 0A, Hanford D011hle-S/1ell Tank 71,ermal and Seismic 

DSTAR IQRPE 
250°F or some other technically and Pro;ect - S11111ma,J1 ofCombi11ed 71,ermal and Operating Loads with Seismic A11a/11sis , as desctibed in secti on 4.10.2.3, "Seismic Load 

Recommendation 
historically justifiable temperature. This is Analysis" : 

R 16-9 
intended to verify engineering judgment with 

"Subsequent to ll, e initial publi cati on of thi s report, and independent review of ( (s ic) DSTs TOLA combined wi th the seismic 
respect to DST su1tcntra l concrete slab 

analysis was conducted lly Dr. Rollen P. Kennedy of RPK Stmctural Mechanics Consulting and Dr. Anestis S. Veletsos o f Rice 
See discussion in 

adequacy. 
University. RPP-RPT-28968, Revision 0A, was issued to docum ent their review and address th eir comment s. The results of these 

Section 4.5 cl arifications and additional analyses do not affect the conclusions of the original (RPP-RPT-28968 Rev. 0) repon ." 

" ... Thi s detem1ination wa s based on analysis at the design was te temperature of 350°F and the fu ll 60-year corrosion allowance on ll,e 
tank wall of0 .060-in. However. analysis at a more reali stic temperature of 250°F or corrosion allowance of 0.025-in. results in an 
acceptable demand/capacity ra tio according to the ASME code cti teria. Thus, buckling of the primary tank is judged to be un i ikely for 
the current lack of corrosion in the tanks, and the expectati on that the maximum waste temperantre wi ll not exceed 210°F. " (Page 4-58) 

Recommendation R60 was removed from Table G-2 in RPP-28538, Rev. 5. 

R6 1 IQRPE Concurs with I. Pits must be cleaned and have their coatings Completed Thi s recomm endation is a resta tement of Recommendation R55. For consistency, a pot1 ion of the disposition is repeated here. 
Completion re-inspected by a qual ified NACE coating 

I. The RPP-75 74, Rev. 2 program plan specifi es the inspection frequencies for ancillary DST components, as foll ows: inspector at the following periodicities witl1 
See new 20 I 6 DST AR 

tJ,e stan date based on those provided in "The piping system requires an inspection of five percent of the transfer piping eve1y fi ve years and pressure testin g of the Recommendation 
R l 6-1 5 

Table 6-6 for tl1e pits, and November 2005 encasements either annually or be fore transfers occur, whichever is less. The Valve pi ts must be cleaned and have their coatings re-
for the 624 1 vaul ts. inspected by a quali fi ed ACE coating inspector at the fo ll owing periodi cities for ll1e pi ts. Pits/vaults with poly urea coatings: 

See di scussion in . Pi ts/vaults with polyurea coatin gs: every IO to 12 years. Valve pits wi th epoxy paint coatings: every 5 to 7 years or after every two j umper install ation or disconnect 
Section 7.5 every IO to 12 years. activities, whichever is shorter. Vaults wi th epoxy paint coatings: every 10 to 12 years. Pits/vaults with stainless steel liners: every . Pits wi th epoxy paint coatings: evety 5 12 to 15 years." 

to 7 years or after every two jumper 2. Pit coati ng inspections are petfotmed in accordance with Tank Fanns procedure TO-040-050, Pe,form !nspectio11s of Pit Coatmgs. 
installation or disconnect activities , 

In specti on is perfonned by a minimum of the System Engi neer and a ational Association of Corrosion Engineers ACE) Coating Level 
whichever is shorter. 2 inspector. . Vaults with epoxy paint coatings: 
every IO to 12 years. . Pits/vaults will, stainless steel liners: 
eve,y 12 to 15 years. 

2. Even tl1ough tl1is recommendation calls for a 
qualified NACE coating inspector, it is 
understood that the radiological condition of 
the nits may nreclude a fu ll insnection ner 
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ACE specifications. l11e qualified NACE 
coating inspector should be included in the 
planning phases of the inspection to employ 
due diligence in the execution oftl1e 
inspection, while maintaining ALARA (as 
low as reasonablv achievable) orincioles. 

R62 IQRPE Concurs with Pits witl1 epoxy paint coatings should not be Completed Since this recommendati on was made, there ha ve been housekeeping improvements in the active tank fann pit s. As a part of the W•3 14 
Completion allowed to have old jumpers stored on the fl oor o f project upgrades for pits and coatings, abandoned equipment, including legacy rigid jumpers, was removed. There are currently no abandoned 

See discussion in the pit. llie use of fl ex jumpers in these pits jumpers resting on the fl oor in ac ti ve waste transfer pits with epoxy coatings. 

Section 7.5 
should be avoided where possible, if the braided 

The only known jumper resting on the pit fl oor in an acti ve pit is the K-C Jumper in the stainless steel lined 24 1-AZ valve pit. Thi s jumper 
hose contacts the pit floor or wall. Contact 

will be utilized for feed transfer to the Waste Treatm ent Plant. There will be ca ses where PUR EX process bl anks may rest on the pit fl oor for 
between the jumper and the coating could 

future use. 
damage the coating. In fact, storing or disposing 
of jumpers by leaving them on the bottom of the The use of fl ex jumpers in the DST system is limited. Most long-length fl ex jumpers, such as those installed for a Retri eva l and Closure WTS, . 
pits threatens the leak integrity of the pits. utilize a wrap such as heat trace whi ch minimi zes the exposure of the pit fl oor to the braided surface. 

Table in Recommendation is not included for 
Currently the only known fl ex jumpers which are of sufficient Iengtl1 to touch the pi t fl oor and that are not wrapped are in the 24 1-A Y-02A, 

brevity. 
24 I-AN-02A, 24I -AN-07A, 24 I-AW-03A, and 241-AW-04A pi ts. Confirmation has been made, by review of the most ct11Tent available pit 
photos. that except forthe 241-AW-04A fl ex jumper, none of the j umpers is in cont act with the pit •oor. Available photos of the 24 1-AW-
04A Oex jumper indicate that the braided surface may be in contact with the pit 11oor. 

R63 IQRPE Concurs with Structural evaluations for the SY and AP pits Compl eted RPP-CALC-41 333, Rev. 0, 241-A P Valve Pit Wall Analysis, evaluates the structura l integrity of the rein forced concrete 24 1-AP valve pit. A 
Completion could not be located. Strnctural evaluations for minimum 2-ft di stance from the AP valve pit is recommended for a 44 kip wheel load accompanying a 40 psfli ve load applied at the ground 

See discussion in 
these pits should be perfom1ed or obtained within surface . 

Section 4.5 
6 montlis and reviewed by an IQRPE. 

RPP-CA LC-4 1282, Rev. 0, 241 -SY Valve Pits A/13 Wall Analysis, eva luates the integri ty o f the reinforced concrete 24 1-SY-A and 24 1-SY-B 

l11e IQRPE should prepare a stamped repo,1 
valve pits. A minimum 2-ft di stance from the 24 1-SY-A and 24 1-SY-B pits is recommended for a 44 kip wheel load accompanying a 40 psf 

documenting the review with observations and 
live load applied at the ground surface. 

recommendations if applicable. Botl1 calculations evaluate the rein forced concrete pits according to ACl-3 18, Building Requirements/or St111ct11ral Co11cre1e. 

R64 Not in scope l11is tank (Catch Tank 24 1-AZ-30 I} should be Completed ll1i s recommendation is a restatement of Recommendation R29. For consistency. the d.isposition is repeated here . 
assessed again by an IQRPE in IO years (the 

RPP-PLA -37138, Work Plan /or Assessmg the Need/or Cathodic Pro1ection on the 241-AZ-30 / Condensate Receiver Tank Secondary 
year 20 17). 11,e assessment should 
include visual inspection and UT examination 

Co11tai11me11t Vessel, January 20 I 0. 

of both tlte p1ima1y and seconda1y tank. The visual inspection will occur in FY 20 I 4. The action to complete the inspection will be incorporated in the next revision of RPP-7574 , 
Double-Shell Tank Integrity Program Plan. · 

R65 Not in scope If actual plate thickness measurements were Completed Records for plate thickness measurements that may have been made during constn,ction of tank 24 I -AZ-30 1 could not be found. Drawing H-
obtained dming construction (Catch Tank 241- 14-1.05905 , Structural AZ-PC-SP- I Co11d D ist s:vs Receiver Tank De/ails. sheets I through 4, are the documented as-built drawings of tank 
AZ-30 I), those values should be captured and AZ-301. Detail 7 of sheet 3 shows the primary tank wall thickness to be 1/4-in . UT wall thickness measurements will be recorded during the 
retained bv tl1e DST Integrity Project before 
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2016 IQRPE DSTAR 
Rerommendatlon 2006DSTAR WRPS 

Item Disposition Recommendation Status WRPS Disposition 

project fil es are archived. These measurements FY 20 12 integrity assessment (see disposition of Recommendati on R65). These measurement s will become the baseline for future integri ty 
will be needed as a baseline for the next assessments. 
integrity assessment. 

R66 IQRPE Concurs wi th I It is recommended that the vision of P L- Completed I. PN L-1 54 15, Estimation of Maximum Wall 711ick11ess Lo" of Five DSTs (AN-1 07, AP-102. AW-IOI. AZ-102. and S Y-IOI}, does not make 
Completion 154 15 be carried to completeness. a recommendation about progressi ve quadrant inspections. 

See new 20 16 
Specifically, as UT scans progress, different 

2. To understand the variation between quadrants, two ri ser ultrasoni c wall in spections have been completed on 13 tanks. The two ti ser 
DSTAR IQRPE 

quadrants of tl1e tank should be examined to inspections showed less va1iability between the ri sers than the plates measured at each ri ser, as reported in RPP-RPT-46309, Riser 
Recommendation 

suppott tl1e findings of tl1e analysis. Once an Diffe rence Evaluation from Ultrasonic Wall Thickness Inspection of711irtee11 Double-Shell Tanks. The report recommended coll ecting 
R16-5 

examination has been pe1formed at each data from a number of plates as opposed to a number of ri sers. 
quadrant of each tank - or unti l the analysis is 

See discussion in satis fied - rotation of quadrant examinations The design of the Multi-Probe CotTosion Monitoring System probes has evolved past the fifth generation probe di scussed at the time of the 
Section 4.5 should continue to further ensure tliat not just assessment (see Recommendation R55 di sposition for Multi -Probe Con osion Monitoring System results from th e 24 1-A Y tanks). 

a small area of the tank is examined over and Monitoring systems are implemented following judgment and recommendation by an Expert Panel Oversight Committ.ee (EPOC). 
over again. TI1is will make it difficult to Descriptions of the stati sti cal review of tl1e PNNL work and possibl e reversion to single-riser tank ultrasonic wall thickness inspections, as 
obtain c01Tosion rate data from the UT well as the scoping work for an improved, low cost cotmsion probe. will be incorporated into the next update to RPP-7574 , Double-Shell Tank 
examinations (because different areas are Integrity Program Pla11. 
examined). 

2. The present TFC program to double tl1e UT 
area by doing a UT from the same riser as 
previously done, and another set from a 
second riser, may be an appropriate 
compromise with ri ser rotation. However, 
UT examinations are not considered to be an 
adequate means of monitrning both low 
corrosion rates and rapid onset events (e.g., 
SCC), and need to be augmented by in-tank 
corrosion monitors, as will be discussed in 
Section 9.2.6.3. However, UT examinations 
are still needed to quantify the general 
condition of the tank wall. 

R67 IQRPE Concurs witl1 Due to tl1e crack measurement limitations of tl1e Completed CmTent techniques for dimensioning cracks in the lower knuckle are limited. The DST Integrity Project (DSTIP) has performed the six 
Completion Tandem Syntl1etic Ape1ture Focusing Technique required inspections in demonstrating SAFT prior to 2006. PNNL provided an evaluation of the feas ibili ty of SAFT in PNNL-1 5 136, 

See new 2016 
(TSATT) data, it is recommended that the TFC Feasibility Test Report SAFTl1~SAFT Scanning 011 the Cwwd Knuckle ofHanford's Double Shell Tanks . The T-SAFT performance 

DST AR IQRPE 
develop a response plan, approved by the facili ty demonstration test, repo1ted in PNNL-14072, A111111al Report: Remotely Operated NDE System.for illspection of Hanford's Waste Tank 

Recommendation 
owner (U.S. Department of Energy, Office of Knuckle Regions and Development of a Small Roving An1111l11s Inspection Vehicle T-SAFT Scanning Bridge fo r Savannah River Site 

R16-8 
River Protection) and tl1e acting IQRPE that Applications, showed that Level II non-destn1cti ve examination (NDE) technician could dimension a linear indication in the knuckle region 
describes a credible response to the possibi lity of with a hi gh confidence level to a depth of 180 mil s. Thi s depth is essentially the same va lue required by BNL-52527, G11idelinesfor 

See di scussion in a TSAFT crack indication in the area of Development of Structural Integrity Programs fo r DOE High-level Waste Storage Tanks. of20% wall thickness ( 175 mil s) for the 7/8-in . plat e 
Section 11.6 maximum sb·ess in tl1e knuckle ( e.g., increased in the lower knuckl e. WRPS plans to use the T-SAFT to dimension linear indications in the lower knuckle. 

UT surveillance). The olan will need to 
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Recommendation 

Item Disposition 

R68 JQRPE Concurs with 
Completion 

See di scussion in 
Section 11.6 

R69 JQRPE Concurs with 
Completion 

See di scussion in 
Section 4.5 

R70 IQRPE Concurs wi th 
Completion 

See discussion in 
Section 4.5 
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2006DSTAR WRPS 
Recommendation Status WRPS Disposition 

detem1ine the limits of capability of the TSAFT 
device and whether further development will 
allow it to quantify cracks of sizes less than 
0.050-in. The plan wi ll also need to rely heavily 
on leak detection indications and video 
examination s in the area of the identified 
crack. 

In light of the findings in RPP-RPT-28%8, Completed The results from RPP-RPT-28968, Rev. 0A, Hanford Double-Shell Tank 71,ermal and Seismic Project - Summary o(Combined 71,ermal and 
further evaluation should be perfom1ed to Operating Load,, showed that the hi ghest demand to capacity ra tio in the tank occurs not in the lower knuckle, but in the transition between 
detenuine the need for further TSAFT Course 1 (314-in .) and Course 2 ( 112-in .) plates. The highest stresses still occur in the lower knuckle, but the increased thickness of th e knuckle 
examinations. l11e evaluation should include reduces this key ratio. As indicated in R67. WRPS shall continue to examine the lower knuckle and use T-SAFT to dimension any linear 
consideration and benefits of all data that can be indications. 
obtained from tl1e TSAFT devi ce other than 
crack detection and sizing. 

Technology exists that allows the use of three- Completed The reco1nmendation assmnes that an alternative inspection technique is required to satisfactorily demonstrate prima1y tank leak integrity, as 
dimensional camera deployment on the end of an an alternative to ultrasonic wall thickness measurements. The recomm endation is a variation of Recommendation R66 for progressive 
articulated ann. l11is technology, if used, would quadrant ultrasonic wall thickness measurements. From the Recommendati on R66 dispositi on: 
best simulate the perfo1mance of a tank 

To understand the variati on between quadrants, two ri ser ultrasonic wall inspections have been compl eted on 13 tanks. The two 1i ser 
inspection on a hum an-enterable tank. Use of 
this technology may also avoid unnecessa1y 

inspections showed less variabili ty between the ri sers than th e plates measured at each riser, as reported in RPP-RPT-46309, Riser 

deployments of UT equipment. In some cases, 
Difference Evalualion fro111 Ultrasonic Wall Thickness Jnspeclion of711irteen Double-Shell Tanks. The report recommended collecting 

indications found by two-dimensional video that 
data from a number of plates as opposed to a number of ri sers. 

result in supplemental deployment of UT Three-dimensional visual inspecti ons only provide an understanding of the surface of the inspected pl ates. Ultrasoni c wall thickness 
equipment, may be easily resolved witl1 tlrree- inspections provide an understanding of the volume of th e inspected locations of tank plates, and therefore provide much more valuable data . 
dimensional video, precluding tl,e need for a 
CotTesponding UT examination. 

A. Procedures, whether explicitly followed or Compl eted Thi s recomm endation is a restatement of Recommendations Rl6 and R58 . For consistency, part of the Recommend ation R58 disposition is 
not, are not ensuring the acquisition of repeated here : 
quality video data. Further, it is clear that 

The mechanism for ensuring that comparisons can be made between future and past vi sual and UT inspections is described in RPP-7574, Rev. 
blindly following procedures will not 
necessarily result in the consistent 

3, Double-Shell Tank Integrity Program Plan. Per section 3.4 .1, " Visua l Examination," the visual baseline data and the location of previous 

acquisition of quality video data. A video 
UT scans are documented in the Tank Integri ty Inspection Guide (TII G) tliat is specific for each DST. 

inspection program, integrated with tl1e UT The TIIG is initially prepared by locating the results of past vi sual and UT inspections geographically on an unwrapped graphic rendering of 
inspection program, is needed to ensme the DST surface. For visual inspection data, each location is assigned a unique identifier and is hyperlinked via the identifier to a photograph 
quality video data is obtained and reported. and description that is maintained in a separate database. The TflGs for all tanks in a DST farm are compiled into a single document. 
The program should consist of inspectors RPP-PLAN-46847, Rev. 0, Visual Inspection Plan/or Single-Shell Tanks and Double-Shell Tanks, specifies the vi sual inspection criteria for 
belonging to a non-operations or DST the primaty and seconda1y tanks in Table 3-1 , "Critetia for Double Shell Prim aty In-Tank In spections," and Table 3-2, "Criteria for Double 
Integrity Project organization, qualified to Shell Annulus Inspections." The plan includes example photographs of surface corrosion, cracks, and latence deposits to use for visual 
visual inspection standards and trained in the guidance during the inspections. 
identification of the vaiious common types of 

The engineer responsible for creati ng the TIIG fonnat and for oooulatine it is the prim e cognizant techni cal authori tv for visual insoec-tions. 
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R71 

R72 

2016 IQRPE DSTAR 
Recommendation 

Disposition 

IQRPE Concurs with 
Completion 

See discussion in 
Section 4.5 

IQRPE Concurs with 
Completi on 

See new 20 16 
DST AR IQRPE 
Recommendation 
Rl 6-8 

See discussion in 
Secti on 4.5 
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2006DSTAR 
Recommendation 

corrosion. 

B. A video inspection program, inteb'lllted with 
the UT inspection program, is needed to 
ensure quality video data is obtained and 
repmt ed 

C. A qualified enbrjneer, me1allurgist, or scientist 
should be dedicated to tl1e UT and video 
inspection programs to provide general 
direction, reporting, and integration of the 
inspection activities to tl1e end that 
meaning ful data is obtained and utilized. 

A. Inspectors tending to the video inspections 
should have already viewed previous videos 
for areas of interest that need to be revisited. 

B. Tracking specific areas of corrosion in 
subsequent inspections will provide an 
indication of how the corrosion is 
progressing. 

Videos need to precede UT examinations. This 
will allow UT examinations to be targeted at 
areas of interest withont the monetary and 
schedule expense of supplemental re­
deployment of UT equipment. 

WRPS 
Status 

Completed 

Completed 

WRPS Disposition 

He is responsible for visual inspecti on input to tl,e pl anning packages, and for interpreting the results of the visual inspection. Other, less 
expe1ienced engineers are assigned to work under hi s supervi sion. 

The lead technical authori ty for visual inspections is knowledgeable on the constmction of the di fferent DSTs as well as the indications of 
corrosion/areas of interest based on tra ining through ational Association of Corrosion Engineers (NACE) programs. 

This recommendation is a restatement of Recommendation R 16. For consistency, ihe disposition of Recommendati on R 16 is repeated here: 

The methodology of comparing currenl inspections witl, results Ii-om past inspections is described in RPP-PLA -46847, Rev. 0, Visual 
Inspection Plan for Single-Shell Tanks and Double-Shell Tanks. Section 3.2. "Doubl e-Shell Tank Visual Inspections," states that the present 
approach for conducting vi sual examinati ons of DSTs is to perfo,m a video examination of each tank 's interior and annulus regions in 
conjunction with the tank ' s ultrasonic examination inspecti on, or approximately every 5 years (not to exceed 7 years between inspections), 
whichever occurs first. 

The DST visual examinations completed in 2006 established a baseline that will be used for compari son for future pl anned re-examinati ons. 
The vi sual baseline in formation is documented in the Tank Integrity Inspecti on Guides (TII Gs). Each TIIG contains photographi c in fonnati on 
of notable indications (areas of interest) and speci fi es their locati on on each DST, as well as showing the tank regions examined by UT in order 
to provide the hi storical trends comparison recomm ended by the IQRPE. Each location on the TII G overl ay is hyperlinked to a photograph to 
all ow for visual compari son. Each DST has a unique TIIG. 

The areas of interest identified in previous inspections and documented in the TIIG are revisited in future inspections. 

Thi s recomm endati on is an expansion of Recommendations RI 6, R70, R7 l , and R72 . For consistency, patt of the Recommendation RI 6 
disposition is repeated here: 

The DST visual exa minations completed in 2006 establi shed a baseline that will be used for comparison for fu ture planned re-examinations. 
The visual baseline in fomiation is documented in the Tank Integrity Inspection Guides (Tl!Gs). Each TIIG contains photograph ic in fomiation 
of notable indications (areas of interest) and specifies their locati on on each DST, as well as showing the tank regions examined by UT in order 
to provide the hi storical trends comparison recommended by the IQRPE. Each location on the TIIG overlay is hyperlinked to a photograph to 
allow for visual compatison. Each DST has a unique TIIG. 

Since the Tl!Gs contain tl1e hi storical summaiy and location of all past visual inspections, tliey represent the most viable planning tool for 
locating ultrasonic wall thickness testing. In addition, the value of the repeating ul trasoni c wall thickness testing every 8 to IO years lies in the 
thinning trends that can be detected by comparing new and hi storical data. Video inspections cannot identi fy locations o f wall thinning to 
perfomt ultrasonic testing upon. 

There is no plan to perform a new visual inspection prior to making a tank entry for ultrasonic wall thi ckness inspection. The hi storical 
infomiation collected in the TllG is used to guide the UT inspections. 
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Recommendation 

Item Disposition 

R73 IQRPE Concurs with 
Completion 

See di scussion in 
Section 4.5 

R74 IQRPE Concurs with 
Completi on 

See di scussion in 
Section 4.5 
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The video examinations are not code inspections. Completed This recommendation is a restatement of Recommendations R 16, R58 , and R70. For consistency, pat1s of th e dispositions of those 
It is not possible to visually inspect tl1e DSTs to recommendations are repeated here: 
any consensus engineering code or standard, nor is 

Tbe mechanism for ensuring that eomparisons can be made between future and past visual and UT inspections is described in RPP-7574, Rev. 
such a code or standard required. 

3. Double-Shell Tank Integrity Program Plan. Per Section 3.4.1, " Visual Exam inati on," the visual baseline data and tbe location of previous 
I. However if the video examination director UT scans are documented in the Tank Integrity Inspection Guide (T IIG) that is specific for each DST. 

does not have an applicable engineering 
The TIIG is initially prepared by locating the results of past visual and UT inspections geographically on an unwrapped graphic rendering of 

degree, he/she is required to have some 
the DST surface. For visual inspection data, each location is ass igned a unique identifi er and is byperlinked via the identifi er to a photograph 

experience with or qualification in some 
and description that is maintained in a separate database. The TIIGs for all tank s in a DST farm are compiled into a single document. 

visual inspection standard. 

2. Non-eng"ineer video examination directors 
RPP-PLAN-46847, Rev. 0, Visual /11speclio11 Pla11for Single-Shell Tanks and Double-Shell Tanks, specifies the visual in spection criteria for 

should also be trained in the conslrnction of . 
the primary and secondary tanks in Table 3- 1, "Criteria for Double Shell Primary In-Tank Inspections," and Table 3-2, "Criteria for Double 

the tanks and have some awareness of tank Shell Annulus Inspections." The plan includes example photographs of smface corrosion, cracks. and latence deposits to use for visual 

pre-commissioned condition as well as a 
guidance during the inspections. 

general understanding of corrosion. This The engineer responsibl e for creating the TIIG format and for populating it is the prime cob~1izant techni cal authmity for visual inspections. 
ensures that the video examination director He is responsible for visual inspection input to the planning packages, and for interpreting the resul ts of the visua l inspection. Other, less 
has an understanding of the need to obtain the experienced engineers are assigned to work under hi s supervi sion. 
best image possible and which visual The lead technical authori ty for visuaJ inspections is knowledgeable on the construction of the different DSTs as well as the indications of 
indications may be wot1hy of capllning corrosion/areas of interest based on training through National Associa tion of Corrosion Engineers (NACE) programs. 

additional detail by zooming, panning, or 
tilting. 

3. A qualified engineer with knowledge or 
b·aining in co1Tosion and tank constmction 

could fulfill the role of the video 
examination djrector. 

The original videos themselves represent Completed W11en a video is submitted for ent1y into the Video Library and archiving, Lockheed Ma1tin Records & ln fo1111ation Management Procedure 
in valuable data sets th at must be archived, Checklist 26 requires that the video be assigned a YID/DVD ID number, whi ch can be obtained from the Hanford Document Numberin g 
protected from degradation, and properly system (HDNS), and then entered into the Video Library database. The video is then processed and transferred to DVD, if submitted in video 
access controlled. A program for archiving the tape fomrnt. The video information is then entered into IDMS. DVDs or videos that are created must be checked for playability and 
video data per appropriate quality assurance repaired/cleaned as needed. The video is then labeled and ready to be packed for shipping to the Records Storage Area (RSA). 
standards is necessary to ensure their 

The video is packed and transferred foll owing the procedures of Lockh eed Martin Records & Information Management Procedure Checklist 
avai labili ty for future integrity examinati ons 
and assessments. 

27. Once the video is ready for shipping, the Manager of Records & In formati on Management (RIM) Services- Document Management, 
assigns a file custodian to collect, receive, process, protect, control access lo, maintain, retrieve, and di sposi.tion the fil e materia l. 

At a minimum, the videos need to be kept in 
The File Custodian follows Lockheed M.a,tin Records & ln fomia ti on Management Procedure Checklist 28, Rev. I, to set up an RSA . Once the 

fire-proof cabinets in an area with fire 
sprinkl ers, and under coutroll ed access. It is 

video fil e (DVD or video tape) is received , the File Custodian sets up the RSA , using the Site Form A-6004-360, TOC Records Storage Area 

also recommended that back-up DVDs, usin g 
(RSA) Approval Form , and procedure TFC-BSM-IRM-DC-C-02, Records Management, as guides. Per Lockheed Mart in Record s & 

th e new archival quality di scs (300-year lnfonnation Management Procedure Checklist 28, the Fil e Custodian must be sure to "appropri ately protect the media to minimize risk of 
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See discussion in 
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guaranteed li fe) be made for each of the damage or destruction from winds, fire, fl ood, high/low temperatures. humidi ty, and infes tation of insects, mold, or rodents using a graded 
in spections and stored in a separate location. approach considering the value of the media as a record." 

There is little benefit from performing annual leak Rejected The leak tightness of24I-AZ-30 1 is veri fied annually as required by RPP-1 6922, Rev. 2 1d, E11viro11menfal Specifications Requirements, 
tests on catch tank 241-AZ-30 I because it is which states that the observable paltS of the 24 1-AZ-30 ! AZ high tank level detector and secondary tank leak detector alann systems shall be 
double contained and provided with leak visually inspected and monitored as required by TF-OR-ERl-01-D, for routine surveillance, and during transfers. Therefore, because RPP-
detection. and the consequences of failure are 16922 requi res annual leak tightness verificati on of the tank, the recommendation to eliminate annual leak testing of 24 1-AZ-30 I has been 
negligible compared to tl1e DSTs, which do not rejected. 
receive annual leak tests. It is tl1erefore Thi s recomm endati on is a variation of Recomm endation R29. For consistency, the di spositi on of Recommendation R29 is repeated here: 
recommended tl1at catch tank 241-AZ-301 not 
receive annual leak testing. RPP-PL AN-3 71 38, Work Plan fo r Assessing the Need/or Cathodic Protection on tl,e 2./ I-AZ-30/ Condensate Receiver Tank Seco11dc11y 

Containment Vessel, Januaty 20 10, outlines activities to assess the cotrnsion resistance of the secondaty containment vessel (AZ30 1-COND-
TAN K-002) surrounding the 241-AZ-30 I condensate receiver tank. The Work Plan includes activities to assess the condition of the exteri or 
coating on the secondaty containm ent vessel and to assess the effects of a bond with AZ241-CA TH-RECT-04 1. 

The vi sual inspection will occur in FY 20 12 as part of Baseline Change Request BCR-11-1 62 . 

Current plans to build and install the fifth Completed This recomm endation is a restatement and variation of a number of earlier recommendations. including Recommendations R66. 
generation probes are one of the keys to rounding 

The design of the Multi-Probe Corros ion Monitoring System has evolved past the fifth generation probe. A new corrosion probe design is 
out the DST corrosion-monitoring progran1. being di scussed for possible implementation in FY 20 12, which will reduce cost and improve data collection. 
These probes need to be designed. installed. and 
tested as soon as possible. Three knowl edgeable senior technical staff members are responsible fo r monitoring probe perfonnance: K. D. Boomer, K.G. Corrothers, and 

G. Edgemon (ARES). These sta ff members have participated in probe design, data interpretation, and routine probe data monitoring. 
Obtaining baseline data is of highest priority once 
testing is complete. 

I. The probes should be configured to include 
monitoring of vapor space cmrosion in 
addition to the liquid and condensed solids 
regions of the waste. 

2. It is recommended that a progran1 and 
funding be provided for immediate 
deployment of corrosion probes in each waste 
type representative DST at a minimum. 

3. This recommendation also includes tl1e 
retention oftl1e knowledgeable probe 
development engineer until such time as tl1e 
system is fin e-tuned for non-expert 
operation and analysis. 
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Item 

R77 

R78 

2016 IQRPE DSTAR 
Recommend•tio• 

Disposition 

IQRPE Concurs with 
Completion 

See di scussion in 
Section 6.7 

IQRPE Concurs with 
Completion 

See discussion in 
Section I 1.6 

Meier ProJ eCI No. 14-7579 

2006DSTAR 
Recommendation 

I. Document RPP-2759 1 provides funher 
recommendations regarding coITosion 
monitoring and control on buried waste 
transfer lines. ll1ese are summarized in tl1e 
tables of Appendix G (in RPP-28538, Rev 
4.) 

2. Section 5.4.3, "Existing Corrosion 
Protection Measures," in RPP-2759 I, Rev. 
I, recommends flu shing all DST sys tem 
waste transfer lines following waste 
transfer with hot inhi bi ted water (see TFC­
ENG-STD-26 for inhibited fl ush water 
composition and temperature). Any non­
process transfers should also be perfonned 
using inhibited water. 

WRPS 
St• ta 

Completed 

The recommendations from tl1e ex-pert panel repon Completed 
0 11 RPP-RPT-22 126 Recommendation IJ1 results 
should be revised to require: 

I. Specific frequencies for forensic examination 
of tl1e passive probes at once per year. 

2. Installation and use of a multi-probe in AN-
I 02 in addition to tl1e passive probe. 

It must also be pointed out that, while the testing 
focused on su·ess co,rosion cracking (SCC) and 
pitting corTosion, these are localized phenomena. 

UT al Hanford is primarily - and correctly ­
tasked to monitor the effects of general crnrnsion 

WRPS Subcontract o. 555 10/58207 .................. . 

WRPS Dlspo ition 

I. This recommendat ion is a summa,y restatement of cathodic protection Recommendations R20 through R37. The reader is referred to the 
dispositions o f those indi vidual recommendations for additional infonnation. 

2. This recommendation is a restatement o f Recommendation R42. For consistency. the disposition o f Recommendation R42 is provided 
here: 

This recommendation results from misinterpretati on of a recommendation in SD-RE-T l-044, Analysis of Pipeline Failure, SL-1-6. In the 
Recommendation section of this repo11, on page 10, the author states, "Of the possible alternates, using a heated flu sh solution containing low 
concentrations of ca ustic and nitrite offer the best alternates to prevent future pipeline fai lures." 

This recommendation was misinterpreted as a requirement to fl ush waste transfer lines with inhibited water in order to prevent fa ilures similar 
to SL-I 76. The document includes a le ll.cr from G.D. Aden and R.A. Palmer to L.H. Rodgers. In the leller, Aden and Palmer discuss the 
fa ilure cause of SL- 176 in greater detai l. The letter states: 

"The evidence suggests that the pipe was under significant stress and fai led al the point of a small oxide inclusion in the metal. This 
initial fracture went completely through the pipe at the point of the notch and produced a small leak there. The pipe relieved the stress 
by developing a crack on the outer surface which in itially did not go compl etely th rough the pipe." 

Because the crack occurred on the outer surface of lhe pipe, flu shing the pipe with hot inhibited water following waste transfers would not 
have prevented its failure. 

Flushing requirements are described into TFC-ENG-STD-26, Waste Tram/er, Dilution. and Flushing Requirements, 3.7.3 Corrosion: 

2. "The piping system/or the DST, is sluped to minimize the pooling liquids that co11/d cause corrosion lu occur. 71,e transfer of 
comp/ianl waste furlher reduces lhe p ropensi~v for corrosion 111 a piping system and as such. raw waler.flushes are suffic iently 
prolective of the piping system. To ensure the protection of the piping. each lran.ifer ofnon-complialll waste shall be evaluated/or the 
need of a chemical flush. If a flush is required. the fo /lowmg composition., should he used: 

a. For carhon steel piping. the flushes shall consisl of inhibited water, which contains at leas/ 0.01 M. hydroxide and 0.0 1 IM. nilrile. 

h. For stainless steel pipingflushe:,· shall consist of raw wa fer. de-io11ized waler. or io11ic species 1h01 promote 1he_forma fio11 of cm 
oxide layer on the pipe SU/face (e.g. , nitrate. phosphate, aluminate. etc.) . If an ionic solution is used the species should have a 
concentration o/0. IM.." 

This recommendation is a sunun a,y restatement of Recomm endations R 17, R54, R55, R66, and R76. The reader is referred to the dispositions 
of those individual recommendati ons for additional information. DST Integrity Project changes resulting from Recomm endations R55 and 
R66 are described in those dispositions. 
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Table H-1: Disposition Summaries of 2006 DST AR Recommendations (45 sheets) 

2006DSTAR WRPS 
Recomme• datlon Sbltm WRPS Dlspo ition 

with only a small possibility of picking up 
problematic pitting or SCC since the exams do 
1101 cover I 00% of !he tank surface area. 

3. Unless !he endpoinl chemical composition is 
expected to exacerbate general co,rosion, tlte 
UT examinations should remain at the current 
IO year frequency. 

4 . Alternately, the UT examinations could be 
increased to include significan1ly more 
smface area al 5 to 7 year intervals, such 
!hat the possibili ty of delecting problematic 
SCC and pitting is increased. 
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This appendix provides descriptions and detailed lists of the Hanford Site Double-Shell Tank 
(DST) System tanks, pipelines, and ancillary equipment to be assessed as part of the Independent 
Qualified Registered Professional Engineer (IQRPE) DST integrity assessment. The system 
design descriptions include the following: 

• RPP-15131 , System Design Description for AW Tank Farm Double-shell Tank Waste 
Storage System (DSA Based) 

• RPP-15132, System Design Description for AN Tank Farm Double-shell Tank Waste 
Storage System (DSA Based) 

• RPP-15135 , System Design Description for AYIAZ Tank Farm Double-shell Tank Waste 
Storage System (DSA Based) 

• RPP-15137, System Design Description for the 200 Area Double-Shell Tank Waste 
Transf er System. 

1.2 DOUBLE-SHELL TANK COMPONENTS 

The DSTs consist of a primary steel tank inside of a secondary steel liner. The secondary steel 
liner is encased by a reinforced concrete shell. The primary tank rests on a refractory concrete 
slab, used to thermally insulate it from the secondary liner and concrete foundation. This 
refractory slab also provides air circulation/leak detection channels under the primary tank 
bottom plate. An annular space of 2.5 ft exists between the secondary liners and primary tanks, 
allowing for visual examination of the tank wall and secondary liner annulus surfaces. The 
annular space also allows for ultrasonic volumetric inspections of the primary tank walls and 
secondary liners. 

Both the primary tank and secondary liner are built of the same specification carbon steel. In 
each DST, the primary tank was post-weld heat-treated to reduce residual stresses from 
fabrication and the propensity for stress corrosion cracking failures . 

All DSTs are buried underground, with the top of the concrete dome being located approximately 
7 to 8 ft below the surface of the ground. The amount of ground cover increases to more than 
15 ft at the edge of the dome. 

The DST matrix of27 sound DSTs to be assessed is provided in Table 1-1. 
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Table 1-1: Matrix of DSTs to be Assessed 

No. Component ID Description Tank Farm 
1 241-AY-101 1 Mirnl waste tank AY 
2 241-AZ-101 1 Mgal waste tank AZ 

3 241-AZ-102 1 Mgal waste tank AZ 
4 241-SY-101 1 Maal waste tank SY 
5 241-SY-102 1 Mgal waste tank SY 

6 241-SY-103 1 Mgal \\ aste tank SY 
7 241-AW-101 1 Mgal waste tank AW 

8 241 -AW-102 1 Mgal waste tank AW 
9 241-AW-103 1 Mgal waste tank AW 
10 241 -AW -104 l Mgal waste tank AW 

11 241 -AW-105 1 M2al waste tank AW 
12 241-AW-106 1 Mgal waste tank AW 

13 241-AN-101 1 .M2al waste tank AN 
14 241-AN-102 1 M2al waste tank AN 
15 241 -AN-103 1 Mgal waste tank AN 

16 241-AN-104 1 M2al waste tank AN 

17 241-AN-105 1 Mgal waste tank A 

18 241-AN-106 1 Mgal waste tank AN 
19 241-AN-107 1 Mgal \\ aste tank AN 
20 241 -AP-101 1 Mgal \\ aste tank AP 

21 241-AP-102 1 Mgal waste tank AP 
22 241-AP-103 1 Mgal \\ aste tank AP 
23 241-AP-104 1 Mgal waste tank AP 
24 241-AP'-105 1 Mg.al waste tank AP 
25 241-AP-106 1 Mgal waste tank AP 

26 241-AP-107 1 M2al waste tank AP 
27 241-AP-108 I M2al waste tank AP 

1.3 SECONDARY LINER 

The secondary liner of a DST is 80 ft in diameter and measures approximately 40 ft in height. 
The secondary liner consists of a bottom, bottom knuckle, wall, and top knuckle. The liner 
bottom rests on a concrete pad and is joined to a bottom knuckle. The bottom knuckle of the 
secondary liner includes a bottom transition plate, which connects to the vertical wall plates. 
Four vertical plates form the wall of the secondary liner of the DST, which is topped by an 
inwardly curved secondary top knuckle. Dimensions of these components are provided in 
Figure I-1 for the six DST farms. 
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s«.ndar)' 1·-, 
Ka•ckk 

s«Ndary 
Betto .. K• 11ddt 

Stt.,odary ....... 

Secondary Liner Top Knuckle 

AY-3/sin. 
AZ- 3/s in. 
SY - 3/s in. 
AW-3/s in. 
AN- % in. 
AP- % in. 

Secondary Liner Wall 

AY - ¼ in. 
AZ- 3/s in. 
SY - 3/s in. 
AW- % in. 
AN - 3/s in. 
AP-¼ in. and ½ in. 

Secondary Liner Bottom Knuckle 

AY- ¼ in. 
AZ- ½ in. 
SY- ½ in. 
AW- ½ in. 
AN- ½ in. 

AP- 9/16 in. 
Secondary Liner Bottom 

AY- ¼ in . 
AZ-3/, in. 
SY - 3/• in. 
AW-% in. 
AN - 3/, in. 

AP- 3/s in. 
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Plate Material 

A Y -ASTM AS 15-65 
AZ -ASTM AS 15-69 
SY -ASTM A5 I 6-72 
AW - ASTM A537-74a 
AN-ASTM A537-75 
AP-ASTM A537-80 or 79 

Primary Tank Dome 

A Y - 3/s in. and ½ in. 
AZ - 3/s in. and ½ in. 
SY-3/s in. and½ in. 
AW - 3/s in. and ½ in. 
AN - 3/s in. and ½ in. 
AP - '/4 in. and ½ in. 

Primary Tank Top Knuckle 

AY - 3/s in. 
AZ- ¾ in. 
SY- ¾ in. 
AW- 3/s in. 
AN- ¼ in. 
AP- ½ in. 

Primary Tank Wall 

A Y - ¾ in. and ½ in. 
AZ- ¾ in. and ½ in. 
SY - ¾ in. and ½ in. 
AW - ¾ in. and ½ in. 
AN - ¾ in. and ½ in. 

AP- ½ in.,¾ in., 9
/16 in.,¼ in. 

Primary Tank Bottom Knuckle 

AY - 1/, in. 
AZ- 1/, in. 
SY- 1/. in. 
AW - 1/s in. 
AN - 1/, in. 

AP- 15
/ 16 in. 

Primary Tank Bottom 

A Y - 3/s in. and I in. 
AZ - ½ in . and I in. 
SY - ½ in . and I in. 
AW - ½ in . and I in. 
AN - ½ in . and I in. 
AP - ¼ in. , ½ in., and I in. 

Figure 1-1: DST Detail by Tank Farm 
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0" 00 X 1/ 2" 1'>11< 

3/ tts" 

1/ 4 - 20 UNC- 28 HEAVY HEX NUT 

The secondary top knuckle 
approaches the top knuckle of the 
primary tank where a small gap 
(from 0.5 to 1 in. in width in 
A Y Tank Farm and from 0 to 1 in. 
in width in all of the other tank 
farms) exists between the two. 
This gap is overlapped by a series 
of 14-in. wide, 18-gauge flashing 
strips. These strips are tack-welded 
to the primary tank and extend 
approximately 4 in. past the 
secondary liner gap. An example 
of this primary tank and secondary 
liner top knuckle interface is shown 
in Figure I-2. 

Figure 1-2: .Representative AY Tank Farm Tank 
Primary and Secondary Top Knuckle Interface 

1.4 REFRACTORY 

An insulating refractory pad is placed on top of the secondary liner bottom. The primary 
purpose of the refractory is to act as an insulating barrier between the primary tank and the 
concrete foundation during post-weld stress relieving, where temperatures ofup to l ,100°F were 
required in the primary tank. The refractory 
prevents the structural concrete foundation 
temperature from rising above 500°F. The 
refractory pad houses air ventilation piping, 
thermocouple conduit, and air distribution slots. A y 

The air distribution slots allow airflow to cool AZ 

the primary tank bottom and direct potential 
leaks to the tank annulus where leak detectors 
are installed. Several refractory materials were 
used during DST construction. Table I-2 
provides an overview of the refractory 
materials used in each DST farm. 

SY 

AW 

AN 

AP 

Table 1-2: Tank Farms Refractory 
Materials 

Tank Farm Refractory Material 

Kaolite 2200-LI 

Kaolite 2000 

Lite Wate 50 

Lite Wate 50 and 70 

Lite Wate 70 

Litecrete 60M 

Refractory air distribution slot design was similar for the majority of the tank farms, with the 
exception of the AY Tank Farm. Figure I-3 shows the difference in the designs. 

1.5 PRIMARY TANK 

The primary tank of a DST is 75 ft in diameter and measures approximately 46 ft, 9 in. in height 
at the dome center. 

The primary tank consists of a bottom, bottom knuckle, wall, top knuckle, and dome. The 
primary tank bottom rests on the refractory slab and joins to the bottom knuckle. The bottom 
knuckle is an inwardly curved section of plate that transitions up to the tank wall. 
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Figure 1-3: Refractory Air Slot Design: AY Tank Farm on the Left; 
AZ, SY, AW, AN, and AP Tank Farms on the Right 

In the AY, AZ, and SY Tank Farms, the wall consists of three plates that are approximately 10 ft 
in height, followed by a "top transition plate" that is approximately 3 ft in height. In the AW, 
AN, and AP Tank Farms, there are four plates that are approximately 8 ft in height. An inwardly 
curved section, refen-ed to as the top knuckle, joins the vertical wall with the roof section of the 
tank. · 

Dimensions of these components are provided in Figure 1-1 for the six DST farms. 

1.6 CONCRETE STRUCTURE 

The concrete foundation of the DSTs is 88 .5 ft in diameter for A Y Tank Farm, or 89.5 ft in 
diameter for the remaining farms . The foundation is designed to uniformly distribute all 
structural loads. 

For the farms other than AP Tank Farm, the center portion of the foundation is 2 ft thick and 3 ft 
in diameter. From the center, the bottom side of the foundation tapers to a thickness of about 
I ft, which then returns to 2 ft thick at the outer edge. The AP Tank Farm has no taper, and the 
entire foundation is 2 ft thick. The foundations contain slots and drain lines to collect any 
leakage from the secondary tank. Any leakage from the bottom of the secondary liner is directed 
to a leak-detection well. 

The outside of the 1.5-ft thick concrete shell is 83 ft in diameter and rests on steel plates 
supported by the tank foundation. The concrete of the dome is 1.25-ft thick and is reinforced 
with steel rebar. Anchor bolts are threaded into studs that are welded to the secondary steel liner 
wall and the primary tank dome, after which the concrete is cast around the rebar and anchor 
bolts. 

Steel riser pipes penetrate the concrete dome and the top of the primary tank and secondary liner. 
The risers provide access to the primary tank and the annulus space for waste transfer operations, 
equipment installation, and monitoring. The risers are accessible from covered pits or at grade­
level at specific locations above the pits. 
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Concrete valve pits located above the concrete dome provide access to the many cross-site pipes 
leading into and out of the tank farms, used for transfeJTing liquid waste between tanks. The pits 
are also used for strnctural supp011, allowing the use of large pumps and other equipment. The 
largest risers in the tanks lead to the pump pits. These pits are normally kept covered with large 
concrete blocks to prevent personnel exposure to radioactive materials. 

I. 7 LEAK DETECTION SYSTEMS 

The DST leak detection pits (LDP) are tertiary containment systems designed to collect any 
liquid draining from beneath the secondary liner, and are not discussed in the Resource 
Conservation and Recovery Act of 1976 (RCRA) Part B permit application. Therefore, the DST 
LDPs are not part of the DST system treatment, storage, and/or disposal (TSD) unit designation. 
The DST LDPs were patterned after the last single-shell tank (SST) farm constrncted, AX Tank 
Farm, which was the first design to incorporate LDPs. 

Each tank in the A Y, AZ, SY, AW, and AN Tank Faims is equipped with a separate LDP and 
drain system. In AP Tank Fann, four tanks share a common LDP via an interconnected drain 
manifold. The leak detection well in AP Tank Farm does not have an enlarged bottom section 
and is 24 in. in diameter for the entire depth. 

The concrete foundation beneath the secondary liner is slotted. In the A Y, AZ, and SY Tank 
Farms, tank foundations are fitted with drain pipe connections at the center, mid-point, and edge 
of the slab, as shown in Figure I-5 . The AW, AN, and AP Tank Farms tank foundations use a 
drain slot cut from the center of the foundation to the outer edge. The slot then drains into a 
drain pipe that is connected at the perimeter and to a LDP. 

Figure 1-4: Concrete Base Slabs for A Y Tank Farm Showing 
Drain Slots (8041-1) (Tank AY-102 in foreground) 
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The LDPs are ventilated via a 2-in. line connected to the DST annulus ventilation exhaust. The 
leak detection pump pits are 
equipped with floor drains. 
In the A Y and AZ Tank 
Farms, these floor drains 
are connected to a drop leg 
in the primary tank. In all 
other DST farms, these 
pump pit drains are routed 
back to the LDP riser. 

In the event of a secondary 
liner breach, tank waste 
would accumulate in drain 
slots (shown in Figure I-5), 
cut or cast into the tank 
foundation, and drain into a 
LDP. The leak would be 
indicated by an increase in 
the LDP liquid level. 

1.8 REFERENCES 

LDP Riser ,,,,.,- Secondary Tank Liner 

~ Primary Tank 

Concrete Foundation 

Leak Detection Pit Well Drain Line Detection Drains 

Figure 1-5: Diagram of AY, AZ, and SY Tank Farms 
Leak Detection Pit Drain System 

Resource Conservation and Recovery Act of 1976, as amended, 42 USC 6901 , et seq. 

RPP-15131 , 2013, System Design Description for AW Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based), Rev. 3, Washington River Protection Solutions, LLC, 
Richland, Washington. 

RPP-15132, 2013, System Design Description for AN Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based), Rev. 3, Washington River Protection Solutions, LLC, 
Richland, Washington. 

RPP-15135, 2013, System Design Description for AY/AZ Tank Farm Double-Shell Tank Waste 
Storage System (DSA Based), Rev. 3, Washington River Protection Solutions, LLC, 
Richland, Washington. 

RPP-15137, System Design Description for the 200 Area Double-Shell Tank Waste Transfer 
System, Washington River Protection Solutions, LLC, Richland, Washington. 
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Figure J-1: Cross Section of AY Tank Farm Tank 
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Figure J-3: Cross-Section of SY Tank Farm Tank 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 .... .. .................... ... .. ...... ......... ............... ................................ . Page J-5 

335 of 607 



RPP-RPT-58441 Rev.00 

HAUNCH 

1/2" KNUCKLE 

2'-0" 

3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

SURFACE 

OVER BUR.DEN 

I ! 
REINFORCED 
CONCRETE 

3/8" KNUCKLE 

15" 

DOME 

40'-0" SECONDARY WALL RADIUS~ 

__ ___,_ ____ 37'-6"PR1MARYWALLRADIUS 9 
In" ~ 

PRIMARY 
PLATE I 

3/4" 
PRIMARY 

PLATE 

18" REINFORCED 
CONCRETE 

7/8" KNUCKLE 

I 

I 
I 

I 
I 

I 
I 

1" I 
PLATE 1 

i----- 1/2" PRIMARY BASEPLATE -----+---'---. 

i------ 3/8" SECONDARY BASE PLATE ------

44'-9" 

REFERENCE: RPP-RPT-55982, REV 0, FIGURE 3-1, PAGE 3.3 

M 

n 
.8" 

GAP 

Figure J-4: Cross-Section of AN Tank Farm Tank 
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Table K-1: Tank AY-101 and Tank AY-102 Primary Bottom Welding 
Success Comparison 

Tank AY-101 Tank AY-102 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 672 N/A N/A 673 N/A N/A 
Weld rejected after original weld 67 10% 10% 229 34% 34% 
Weld rejected after first repair 7 10% 10% 86 38% 35% 
Weld rejected after second repair 1 14% 10% 27 31 % 35% 
Weld rejected after third repair I 100% 10% I 4% 34% 
Weld rejected after forth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 76 343 
Total welds 748 1016 
Overall weld rejection rate 10% 34% 

(Reference: RPP-RPT-55982, Rev 0, Page 5-4) 

Table K-2: Tank AZ-101 and Tank AZ-102 Primary Bottom Welding 
Success Comparison 

Tank AZ-101 Tank AZ-102 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 582 N/A N/A 582 N/A N/A 
Weld rejected after original weld 68 11.7% 11.7% 31 5.3% 5.3% 
Weld rejected after first repair 20 29.4% 13.5% 7 22.6% 6.2% 
Weld rejected after second repair 8 40.0% 14.3% 1 14.3% 6.3% 
Weld rejected after third repair 2 25.0% 14.5% 0 NIA NIA 
Weld rejected after forth repair l 50.0% 14.5% 0 NIA NIA 
Weld rejected after fifth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 99 39 
Total welds 681 621 
Overall weld rejection rate 14.5% 6.3% 

(Reference: RPP-RPT-54818, Rev 0, Page 5-2) 
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Table K-3: Tank SY-101, SY-102, and SY-103 Primary Bottom Welding 
Success Comparison 

Tank SY-101 Tank SY-102 Tank SY-103 

Length Reject Total Length Reject Total Length Reject Total 
of Rate per Reject of Rate per Reject of Rate per Reject 

Weld Repair Rate Weld Repair Rate Weld Repair Rate 
(ft) Cycle (%) (ft) Cycle (%) (ft) Cycle (%) 

(%) (%) (%) 

Weld prior to 65S N/A N/A 625 N/A N/A 647 N/A N/A 
insoection 
Weld rejected after 189 28.9% 28.9% 130 20.8% 20.8% 184 28.4% 28.4% 
ori~inal weld 
Weld rejected after 71 37.6% 30.8% 30 23.1% 21.2% 29 15.8% 25.6% 
first repair 
Weld rejected after 21 29.6% 30.7% 11 36.7% · 21.8% 8 27.6% 25.7% 
second repair 
Weld rejected after 1 4.8% 30.1% 4 36.4% 22.0% I 12.5% 25.6% 
third repair 
Weld rejected after 0 0.0% 30.1% 0 0.0% 22.0% 1 100.0% 25.7% 
forth repair 
Weld rejected after 0 NIA NIA 0 NIA NIA l 100.0% 25.7% 
fifth repair 
Weld rejected after 0 NIA NIA 0 NIA .NIA 0 0% 25.7% 
Sixth repair 
Total weld 282 175 224 
rejections 
Total welds 937 800 871 
Overall weld 30. 1% 22.0% 25.7% 
rejection rate 

(Reference: RPP-RPT-54819, Rev 0, Page 5-2) 

Table K-4: Tank AW-101 and Tank AW-102 Primary Bottom Welding 
Success Comparison 

TankAW-101 TankAW-102 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 
Weld rejected after original weld 214 29% 29% 212 29% 29% 
Weld rejected after first repair 69 32% 30% 87 41 % 32% 
Weld rejected after second repair 21 30% 30% 22 25% 31 % 
Weld rejected after third repair 6 29% 30% 6 27% 31 % 
Weld rejected after forth repair 2 33% 30% I 17% 31 % 
Weld rejected after fifth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 312 328 
Total welds 1047 1063 
Overall weld rejection rate 30% 31 % 

(Reference: RPP-RPT-55981 , Rev 0, Page 5-1 ) 
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Table K-5: Tank AW-103 and Tank AW-104 Primary Bottom Welding 
Success Comparison 

Tank AW-103 Tank AW-104 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 738 N/A N/A 735 N/A N/A 
Weld rejected after original weld 225 31% 31% 274 37% 37% 
Weld rejected after first repair 48 21% 28% 82 30% 35% 
Weld rejected after second repair 5 10% 28% 18 22% 34% 
Weld rejected after third repair 0 0% 27% J 6% 34% 
Weld rejected after forth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 278 375 
Total welds 1013 1110 
Overall weld rejection rate 27% 34% 

(Reference: RPP-RPT-55981 , Rev 0, Page 5-2) 

Table K-6: Tank AW-105 and Tank AW-106 Primary Bottom Welding 
Success Comparison 

TankAW-105 TankAW-106 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 
Weld rejected after original weld 252 34% 34% 200 27% 27% 
Weld rejected after first repair 61 24% 32% 29 15% 24% 
Weld rejected after second repair 10 16% 31% 3 10% 24% 
Weld rejected after third repair 0 0% 31% 0 0% 24% 
Weld rejected after forth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 323 232 
Total welds 1058 967 
Overall weld rejection rate 31% 24% 

(Reference: RPP-RPT-55981 , Rev 0, Page 5-2) 
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Table K-7: Tank AN-101 and Tank AN-102 Primary Bottom Welding 
Success Comparison 

Tank AN-101 Tank AN-102 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 
Weld rejected after original weld 99 13% 13% 96 13% 13% 

Weld rejected after first repair 12 12% 13% 7 7% 12% 
Weld rejected after second repair 1 8% 13% 3 43% 13% 
Weld rejected after third repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 112 106 
Total welds 847 841 
Overall weld rejection rate 13% 13% 

(Reference: RPP-RPT-55982, Rev 0, Page 5-2) 

Table K-8: Tank AN-103 and Tank AN-104 Primary Bottom Welding 
Success Comparison 

Tank AN-103 Tank AN-104 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 
Weld rejected after original weld 64 9% 9% 63 9% 9% 

Weld rejected after first repair 7 11% 9% 4 6% 8% 
Weld rejected after second repair l 14% 9% l 25% 8% 
Weld rejected after third repair 1 100% 9% 0 NIA NIA 
Weld rejected after forth repair l 100% 9% 0 NIA NIA 
Weld rejected after fifth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 74 68 
Total welds 809 803 
Overall weld rejection rate 9% 8% 

(Reference: RPP-RPT-55982, Rev 0, Page 5-3) 
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Table K-9: Tank AN-105 and Tank AN-106 Primary Bottom Welding 
Success Comparison 

Tank AN-105 TankAN-106 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 
Weld rejected after original weld 111 15% 15% 78 11% 11% 
Weld rejected after first repair 21 19% 16% 5 6% 10% 
Weld rejected after second repair 1 5% 15% 1 20% 10% 
Weld rejected after third repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 133 84 
Total welds 868 819 
Overall weld rejection rate 15% 10% 

(Reference: RPP-RPT-55982, Rev 0, Page 5-3) 

Table K-10: Tank AN-107 Primary Bottom Welding Success Comparison 

TankAN-107 

Length Reject Rate Total 
of Weld per Repair Reject 

(ft) Cycle Rate 
(%) (%) 

Weld prior to inspection 734 N/A N/A 
Weld rejected after original weld 155 21% 21% 
Weld rejected after first repair 25 16% 20% 
Weld rejected after second repair 1 4% 20% 
Weld rejected after third repair 0 N/A N/A 

Total weld rejections 181 
Total welds 915 
Overall weld rejection rate 20% 

(Reference: RPP-RPT-55982, Rev 0, Page 5-4) 
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Table K-11: Tank AP-101 and Tank AP-102 Primary Bottom Welding 
Success Comparison 

Tank AP-101 Tank AP-102 

Length Reject Rate Total Length Reject Rate Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle 
(%) {%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A 
Weld rejected after original weld 47 6% 6% 65 9% 
Weld rejected after first repair 2 4% 6% 8 12% 
Weld rejected after second repair 1 50% 6% 0 0% 
Weld rejected after third repair 0 0% 6% 0 NIA 
Weld rejected after forth repair 0 NIA NIA 0 NIA 
Total weld rejections 50 73 
Total welds 785 808 
Overall weld rejection rate 6% 9% 

(Reference: RPP-RPT-55983, Rev 0, Page 5-3) 

Table K-12: Tank AP-103 and Tank AP-104 Primary Bottom Welding 
Success Comparison 

Tank AP-103 Tank AP-104 

Length Reject Rate Total Length Reject Rate 
of Weld per Repair Reject of Weld per Repair 

{ft) Cycle Rate (ft) Cycle 
(%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A 
Weld rejected after original weld 81 11% 11% 63 9% 
Weld rejected after first repair 3 4% 10% 5 8% 
Weld rejected after second repair 0 0% 10% 1 20% 
Weld rejected after third repair 0 NIA NIA 0 0% 
Weld rejected after forth repair 0 NIA NIA 0 NIA 
Total weld rejections 84 69 
Total welds 819 804 
Overall weld rejection rate 10% 9% 

(Reference: RPP-RPT-55983, Rev 0, Page 5-3) 
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Table K-13: Tank AP-105 and Tank AP-106 Primary Bottom Welding 
Success Comparison 

Tank AP-105 Tank AP-106 

Length Reject Rate Total Length Reject Rate 
of Weld per Repair Reject of Weld per Repair 

(ft) Cycle Rate (ft) Cycle 
(%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A 
Weld rejected after original weld 90 12% 12% 44 6% 
Weld rejected after first repair 9 10% 12% 2 5% 
Weld rejected after second repair 0 0% 12% 0 0% 
Weld rejected after third repair 0 NIA NIA 0 NIA 
Weld rejected after forth repair 0 NIA NIA 0 NIA 
Total weld rejections 99 46 
Total welds 834 781 
Overall weld rejection rate 12% 6% 

(Reference: RPP-RPT-55983, Rev 0, Page 5-4) 

Table K-14: Tank AP-105 and Tank A6-106 Primary Bottom Welding 
Success Comparison 

Tank AP-107 Tank AP-108 

Length Reject Rate Total Length Reject Rate 

Total 
Reject 
Rate 
(%) 
N/A 
6% 

6% 
6% 
NIA 
NIA 

Total 
of Weld per Repair Reject of Weld per Repair Reject 

(ft) Cycle Rate (ft) Cycle Rate 
(%) (%) (%) (%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 
Weld rejected after original weld 50 7% 7% 38 5% 5% 

Weld rejected after first repair 3 6% 7% 1 3% 5% 
Weld rejected after second repair 0 0% 7% 0 0% 5% 
Weld rejected after third repair 0 NIA NIA 0 NIA NIA 
Weld rejected after forth repair 0 NIA NIA 0 NIA NIA 
Total weld rejections 53 39 
Total welds 788 773 
Overall weld rejection rate 7% 5% 

(Reference: RPP-RPT-55983, Rev 0, Page 5-4) 
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The figures in this appendix show primary wall thicknesses for each tank. Noted on the graphs 
are the following: 

1. Nominal wall thickness is the design thickness of the walls per the original construction 
document. 

2. Minimum wall thickness based on stress is shown. This wall thickness was established 
by using the worst case of all the tanks. The tank analysis was made with 422 in. waste 
height with a specific gravity of 1.7 and 350 °F. Membrane stress and buckling of the 
primary tank were considered. The buckling only controlled on the top knuckle, the 
remainder of the tank walls were controlled by membrane stress. (RPP-RPT-32238, 
Rev. 0, Section 5.0, pg. 5.1) The AP Tank Farm tanks were re-rated based on 460 in. 
waste height and a specific gravity of 1.83 and a temperature of 210 °F. 
(RPP-RPT-32237, Rev. 1) "Primary tank stresses from the revised analysis of the 
BES-BEC case are compared the original analysis, and it was verified that the changes 
are small as expected" (RPP-RPT-32239, Rev. 1, pg. 1.2). No revised primary tank 
minimum wall thickness analysis for the 460 in. waste height for the AP Tank Farm was 
reviewed. 

3. Average wall thickness UT measurements are plotted for the years that measurements 
were available. 

4. The Acceptable Depths for Wall Thinning 12.5% table (RPP-RPT-32238, Rev. 0, 
Appendix A, Table A-3) is the 87.5% of the nominal wall thickness. This criterion is 
graphically shown on the table and applies to the sidewall of the tank and the lower 
knuckle. This flaw acceptance criterion was recommended by the Tank Structural 
Integrity Panel. In the main portion of this document, a larger acceptance criteria is 
concluded. The upper knuckle (not included graph) has a corrosion allowance of 0.12 in 
for most of the tanks which is 32% of the 3/8 in. wall thickness. For the AP Tank Farm 
tanks with 12 in. wg vacuum, the corrosion allowance is 0.025 in. , which is 6.67 % of the 
nominal knuckle thickness of the top knuckle. In conjunction with these criteria, the 
corrosion allowance of 0.144 in. is allowed in the tank sidewalls. This is 28.8% of the 
½ in. side wall plates (RPP-RPT-32238, Rev. 0, Section 5.0, pg. 5.1). The reason this 
line was drawn was to show that the tank wall thickness is not close to the capacity of the 
wall. 
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AY-101 Tank Prima111 Wall Thickness 
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0.05 0.10 0.1 5 0.20 025 OJO 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

R•ferences: Wall Thickness {in) 

A) RPP-RPT-46309 (PNNL- 19242), Appendix A, pg 25 
B) RPP-RPT-58301 Rev 0, Tabl• A-2 , pg A-2 

C) RPP-RPT-32238, Rey 0, Figure 4-1, pg 4.2 
D) RPP-RPT-32238, Re,· 0, Table A-3 , pg A. 

Figure L-1: Tank AY-101 Primary Wall Thickness 
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... 3/4" 
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'I I 
0.05 0.10 0.15 0.20 0.25 030 035 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.80 0.85 090 095 

References: 
Wall Thiclmns (in) 

A) RPP-RPT -46309 (PNNL-19242), Appendix A, pg 29 C) RPR-RPT-32238, Rev 0, Figure 4-1 , pg 4.2 
B) RPP-RPT-58301 Re\· 0, Table A-4, pg A- D) RPP-RPT-32238, Re\· 0, Table A-3, pg A. 

Figure L-2: Tank AZ-101 Primary Wall Thickness 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ... ... ............................ ..... .................... ........ ... ....................... Page L-5 

352 of 607 



RPP-RPT-58441 Rev.00 

420 

370 

320 

3/2/20 16 -12 :53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AZ-102 Tank Primary WaU Thickness 
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Figure Legend 
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~ ... 

170 
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oads 
I • 
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Plate 

20 -l----~-~--1---->----+---l'----l----l------1---1---1----1-~~_;_-+--~ 
0.05 0.10 0.1 5 0.20 0.25 030 035 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 

References: Wall Thidcaess (la) 

A) RPP-RPT-5 1020. Re,· O. Table 5.2, pg 5.2 C) RPR-RPT-32238, Rev 0, Figure 4-1, pg 4.2 
B) RPP-RPT-58301 Re, O. Tabl< A-7, pg A-10 D) RPP-RPT-32238, Re,· 0, Table A-3 , pg A_7 

Figure L-3: Tank AZ-102 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

SY-101 Tank Primary Wall Thickness 

1 
Figur• Legend 

- - Naninal Thickness (Ref A ) 
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20 +-----.---.---.---,----,--+---.---,----,----,----.--....----'-f-=""-4-'---+--,---'-' -,---'.14----l 

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 

R,ferences: Wall Thicknen (in) 

A) RPP-RPT-525 2, Re,· O, Tabld.1 , pg 2-28 C) RPP-RPT-32238, Ro,· 0, Figur• 4-1, pg 4.2 
B) RPP-RPT-58301 Rev 0, Table A-9, pg .'1.-12 D) RPP-RPT-32238, Rev 0, Tab!• A-3 , pg A. 

Figure L-4: Tank SY-101 Primary Wall Thickness 
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I Figure Legend , 

- Naninal Thickness (Ref A) 

- Min \Vall Based on Stress (Ref C) 
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A) RPP-RPT-54594, Rev 0, Table 5.2, p 5.3 
B) RPP-RPT-58301 Rev 0, T1tbleA-13, pgA-15 

Wall Thickne11 (la) 

C) RPP-RPT-32238, Rev 0, Figure 4-1, pg 4.2 
D) RPP-RPT-32.238, Re,· 0, Table A-3 , pgA.7 

Figure L-5: Tank SY-102 Primary Wall Thickness 

0.80 0.85 0.90 0.95 

MeierProjectNo. 14-7579 
WRPS Subcontract No. 55510/58207 .................................................... ....... ....... ....... .. ..... ............ . Page L-8 

355 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

SY-103 Tank Primary Wall Thickness 
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Figure Legend 
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))',le 
20 +--..---..---i---.---,---,-----,,-.----,----,----,----,-~---+--C:a ........ _;_~-~--'-' -+---~ 

0.05 0.10 0.15 0.l0 025 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 
Wall Thi<l,n11 (in) 

R,feroncu: 
A) RPP-RPT-538S4, R,v 0, Tab!• 5.2, pg 5.2 C) RPP-RPT-32238, Re,· 0, Figure 4- 1, pg 4.2 
B) RPP-RPT-58301 R,v O, TableA-14, pgA-17 D) RPP-RPT-32238, R,v 0, Tabl• A-3, pg A.7 

Figure L-6: Tank SY-103 Primary Wall Thickness 

Meier Project No. 14-7579 

0.80 0.85 0 .. 90 0.9 5 

WRPS Subcontract No. 55510/58207 .............. .................. ........ ............. ...... .......... .. ...................... Page L-9 

356 of 607 



RPP-RPT-58441 Rev.OD 3/2/2016 - 12:53 PM 

! 
,;; .. .; 

= 
1 ... 

420 

370 

320 

270 

220 

170 

120 

70 

RPP-RPT-58441 Rev. 0 
Double-Shell Taruc System Integrity Assessment Report (DSTAR) 

A\\ -101 Tank Prima111 Wall Thickness 

Figure Legmd 
1 • --Naninal Thic::l<ness(RefA) 
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112· 
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Wall Thickness (in) 
Refe.-ences: 
A) RPP-RPT-46309, Rev 0, Appmdix A, pg 33 
B) RPP-RPT-58301 Rev 0, Table A-1 5, pg A-1 9 

C) RPP-RPT-32238, Re,· 0, Figure 4-1 , pg 41 
D) RPP-RPT-3223 8, Rev 0, Table A-3, pg A.7 

0.75 0.80 0.85 0.90 0.95 

Figure L-7: Tank AW-101 Primary Wall Thickness 
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Double-Shell Tank System Integrity Assessment Report (DST AR) 
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Figure Leg~d 
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'M· · { . • munum estgn 
Wall to 

Support,All Loads 
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References: Wall Thk kaeu (ia) 

A) RPP-RPT-46309, Re,· 0, Appendi."< A. pg 36 C) RPP-RPT-32238, Rev 0, Figure 4-1 , pg 4.2 
B) RPP-RPT-58301 Re,· O, Ta.blt.A-16, pgA-2 1 D) RPP-RPT-32238, Rt.v 0, Ta.ble A-3, pgA. 

Figure L-8: Tank AW-102 Primary Wall Thickness 
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Double-Shell Tank System Integrity Assessment Report (DSTAR) 

A\\-103 Tank Primary Wall Thickness 
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j Figure Legend 
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References: 
A) RPP-RPT-46309, Rev 0, Appendix A, pg 23 
B) RPP-RPT-58301 Rev 0, TableA-17, pgA-23 

Wall Tllic:kness (in) 

C) RPP-RPT-32238, ReY 0, Figure 4- 1, pg 4.2 
D) RPP-RPT-32238, Rev 0, Table A-3, pg A. 7 

Figure L-9: Tank AW-103 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 
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Figure Legend 

ominal Thiclrneu (Ref A) 

- !'.·!in \Vall Based oo Streu (RefC) 
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Wall Thickness (in) 
References: 
A) RPP-RPT-4451 10, Rev 0, Figure 5.2, Pl!, Att 2-23 C) RPP-RPT-32238, R"· 0, Figw-• 4-1 , pg 4.2 
B) RPP-RPT-58301 Re,· 0, Table A-1 S, pg A-25 D) RPP-RPT-32238, Rev 0, Table A-3, pg A. 

Figure L-10: Tank AW-104 Primary Wall Thickness 
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Figure Legend 
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0.05 0.10 0.15 02 0 0.25 030 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 O.SO 0.85 0.90 0.95 

Reforencos: WaU Thkbeu (la) 
A) RPP-RPT-46309, Rev 0, Appendix A, pg34 
B) RPP.RPT-58301 R,v 0, Tab!• A-19, pg A.2 

C) RPP-RPT-32238, Re,· 0, Figure 4-1 , pg 4.2 
D) RPP-RPT-32238, Rev 0, Tabl• A.3, pg A. 7 

Figure L-11: Tank A W-105 Primary Wall Thickness 
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Figure Legend 
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Referenc-u : Wall Tlaidaieu (la) 
A) RPP-RPT-46309, Re,· 0, Appendi."< A, pg 35 C) RPP-RPT-32238, Figuce 4- 1, pg 4.2 
B) RPP-RPT-58301 Re,· 0, Table A-20, pg A-29 D) RPP-RPT-32238, Table A-3, pg A .. 7 

Figure L-12: Tank AW-106 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 
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Figure Legend 
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Wall Tllidaaess {ill) 
Rcfttenccs: 
A) RPP-RPT-49494, RC\- 0, Table 5.2, pg An 2-28 C) RPT-RPP-32238, Re\· 0, Figure 4-1, pg 4.2 
B) RPP-RPT-58301 Rey 0, Table A-21 , pg A-31 D) RPT-RPP-32238, Re\· 0, Table A-3, pg A. 

Figure L-13: Tank AN-101 Primary Wall Thickness 
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Figure Legend 
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_._Min \Vall Based on Stus.s (RefC) 
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References: Wall Tla.ida,ns (ta) 

A) RPP-RPT-46309, Rev 0, Appendi.'t A, pg 32 C) RPT-RPP-32238, Ru · 0, Figure 4-1, pg 4.2 
B) RPP-RPT-58301 Re,· 0, Table A-23, pgA-32 D) RPT-RPP-32238, Re\" 0, TableA-3, pg A.7 

Figure L-14: Tank AN-102 Primary Wall Thickness 
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Figure Legend ~ 
J I • 

Plato - NominalThic:k.ness (RefA) 
1 I 

-I 

- ~iin \Vall Based on Stross (RefC) 

+---+---,-_:::,....._ __ l---~---+---+--t--;._..~11--+---+-- _,._ UT Pah I R-025 An 2005 (Ref A) ..j 

I • 
..., Plate 

I ' 
Plate 

- R-025 Ave 1999 (RefB) 

- - - Acceptable Depth of Thinning (87.5% 
Nominal \\ all Thickness) (RefD) 

3/4' 
- Plate 

18' 
Plate 
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.... 

20 +---+---+---+--l---..----.---+----+--i----l--~-~--+-=-11-l-'--+---;-...,___...,.L-~ 
0.05 0.10 0.15 0.20 0.25 03 0 035 0.40 0.45 0.50 0.55 0.60 0 .65 0.70 0.75 0.80 0.85 0.90 0.95 

References: Wall Tllicltaess (ia) 

A) RPP-RPT-2746 7, Rev 0, Table 10-7 thru 10-14, pg 10-8 thru 10-11 C) RPP-RPT-32238, Rev 0, Figure 4-1 , pg 4.2 
B) RPP-RPT-58301 Re\· 0, Table A-30 thru A-32, pg A-40 thru A-4 1 D) RPP-RPT-32238, Rt\· 0, Table A-3, pg A. 7 

Figure L-17: Tank AN-105 Primary Wall Thickness 
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Figure Legend 

--Ncminal Thickness (Ref A) 

~ Min \Vall Based oo Streu (RefC) 

...-UT Pah 2 R-025 An 2007 (Ref A) 

- R-025 A\'e 1999 (RefB) 

- - - Acceptable, Dtptb of Thinning 
(87..5~~ ominal Wall Tbickne$s) 
(RefD) 

3/4" 
- Plate 7/S" 

Plate 

20 +----+----~----+--~-~--------------~-........ -~-~~ ........ ---, 
0.05 0.10 0.15 0.20 0.15 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

References: Wall Tbic:kaus (In) 

A) RPP-RPT-46309. Re,, 0, Appendix A, pg 28 C) RPP-RPT-32238, Rev 0, Figure 4-1 , pg 4.2 
B) RPP-RPT-58301 Re\· 0, Table A-33, pg A-43 D) RPP-RPT-32238, Re\· 0, Table A-3, pg A. 

Figure L-18: Tank AN-106 Primary Wall Thickness 
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AN-107 Tank Primary Wall Thickn.ess 

1 • 

Figure Legend 

- Nominal Thickness (Ref A) 

3 70 +-------+---+---+---i--f---+---.-+---t----.1- ---,.P-'la_te--+ 
---Min Wall Based on Stress (RefC) -I 

320 

270 

I I 
+j Plate 

220 

170 

120 

I ,, 

_..,_ R-025 An 2006 (Ref A) 

.....,_R-025 An 2011 (Ref B) 

- - - Ac.~table Oep1h of Thinning 
(875% Nominal Wall Thickness) 
(RefO) 

3/4" 
Plate 7/8' 

Plate 
70 +--+---+---t--~----,--t---t--+---'-,..o=---+---+----,-1--1-----t--ff--t----+---<t----< 

20 +--+----+-----+---t--f---+--+---+---+---+----,--f--- -t-"-+---+-----
0.05 0.10 0.15 0.20 0.25 030 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

Reference.s: 
"all Tlakbus (in) 

A) RPP-RPT-46309, Rev 0, pg 27 C) RPP-RPT-32238, Rev 0, Figure 4-1 , pg 4.2 
B) RPP-RPT-58301 Rev 0, Table A-34, pg A-45 D) RPP-RPT-32238, Table A-3, pg A. 7 

Figure L-19: Tank AN-107 Primary Wall Thickness 
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l • 
Plaie 
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9/16" 
Plate 

Figure Legend 

aninal Thickness (Ref A) 

--Min \Vall Based oo Stress• (RefC) 

---R~30 An 2003 (Ref B) 

- - - Acceptable Dep1h of Thinning 
(&7.5% ominal Wall Thickness) 
(RefD) 

3/4' 
+i° Plate 

20 -l---~-~----~-+----~-~--~-+----+----+--4-"'"--1-L-~-~---~--
0.05 0.10 0.15 0.20 0.25 030 035 0.40 0 .45 0 .50 055 0.60 

Refttence~: Wall Tllkbess (la) 
A) RPP-RPT-55259, Re,· 0, Table 5.2, pg 53 C) RPP-RPT-32238, Rev 0, Figure 4- 1, pg 4.2 
B) RPP-RPT-58301 Re,· 0, Table A-38, pg A-48 • D) RPP-RPT-32238, Re\" 0, Ta.bleA-3, pg A. 

0 .75 0.80 0.85 0.90 0 .95 

ote• : Stress based on 422 inch waste 
height. The tank structural limit has been 
re-rated for 460 inch waste height 

Figure L-20: Tank AP-101 Primary Wall Thickness 
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AP-102 Tank Primary Wall Thickness 
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1 • 
Plate 

112· 
Plate 

Figure Legend 

- Nominal Thickness (Ref A) 

~ Min Wall Based on Stress• (RefC) 

..,._UTPllh 1 R-031 i~n2015 (Ref A) 

- R-030 A,·e 2005 (RefB) 

--- AccrptableD"l'1hofThinning(8 7.5% I 

I 
9116' 
Plate 

Nominal Wall Thickness) (RefD) 

3/4" 
Plate 

/8" -l 
Plate 

I 
20 +--4---+------l--+----+----+-----+------<f---+---+---+----+--!----+--''--+------l'"--"'---,----1 

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0 .70 0.75 0.80 0.85 0.90 0.95 

Referenc,es: 
A) RPP-RPT-58276, R"· 0, Table 5.1, pg 5.2 
B) RPP-RPT-58301 Rev 0, Table A-39, pg A-50 

Wall Tllicbess (ill) 

C) RPP-RPT-32238, ReY 0, Figure 4- 1, pg 4.2 
D) RPP-RPT-32238, Rev 0, Table A-3, pg A. 7 

Note• : Stress based on 422 inch waste 
height. The tank structural limit has been 
re-rated for 460 inch waste height. 

Figure L-21: Tank AP-102 Primary Wall Thickness 
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112' 

- Plate 

- I • 
Plate 

Figure Legend 

- Nom~al Thickness (Ref A) 

_._ Min \Vall Ba.sed 0ll Stress• (RefC) 

- R.031 Ave 2003 (Ref B) 

- - - Acceptable Depth of Thinning 

9116' 
Plate 

(S .5¾ Nominal \Vall Thickness) 
(Re!D) 

3/4" 
..., Plate 

718" ., 

l ate 
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0.05 0.10 0.15 0.10 0.25 0.30 0.35 0 .40 0.45 0.50 0.55 0.60 0 .65 0.70 0.75 0 .80 0.85 0 .90 0.95 

References : 
A) RPP-RPT-4656 , Re\· 0. Table 5.2. pg 12 
B) RPP-RPT-58301. Rev o. Table A-41 . pg A-53 

WaU Thkbus (in) 

C) RPP-RPT-32238. Rev O. Figure 4- 1. pg 4.2 
D) RPP-RPT-3223S. Re\· 0, Table A-3 , pg A. 

Note•: Strus based on 422 inch waste 
height. The tank structural limit hu been 
re-1'11~d for 460 inch wa.ste height 

Figure L-22: Tank AP-103 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Taruc System Integrity Assessment Report (DST AR) 

AP-104 Tank Primary "all Tbickn.ess 

4W ----+----t----+--t--,---t---+------ t-+---+---+----i-

112· 
Plate 

l Figure Legend 

- Ncminal Thickness (Ref A) 

3 i O +---- --+----+--t---+---+---+-....-1--+Mt-+---+----+ _ -j 
--Min\\ all Based 011 Stress• (RefC) I 

- R-030 Ave 2014 (RefB) 

- ~ - Acceptable Depth of Tbintling 
(87 .5% Nominal Wall Thickness) 

i ~DI ) 
~ 2W +----+---+----+--f---'-"'lr--,-----.----+-__.+---H...,.r-+----+---+--+---+------,---= I t mr 
~ ~ 

IW 

.i... 3/4" · 
Plate 

' I 
70 

718" 
--1 Plate 

Ii 
20 I I 

0 .05 0.10 0.15 0.20 0.15 0.30 0.35 0.40 0.45 0.50 0 .55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

References: Wall Dkkaess (m) Note• : Stress based on 422 inch waste 

A) RPP-RPT-46567, R°'· 0, Table 5.1, pg 5.2 
B)RPP-RPT-5830 1 ReYO, TableA-42, pgA-56 

C) RPP-RPT-32238, Rev 0, Figure 4-1, pg 4.2 height. The uiik •tructural limit bu been 
D) RPP-RPT-32238, Rev 0, Table A-3, pg A.7 re-rated for 460 inch waste height. 

Figure L-23: Tank AP-104 Primary Wall Thickness 
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I " 
~ Plate 

1/2' 
Plate 

9/16 ' 
Plate 

Figure Legend 
1 

- Nominal Tbjdroeu (Ref A) 

- Mm Wall Based a, Streu• (RefC) 

...,_R-031 Ave 2003 (Re!B) 

- - - Acoeptable Depth of Thinning 
(8 .5• Nominal~ all Tbid:neu) 
(Ref ) 

3/4" 
._ Plate 

7/8' 
Plate 

I 

-, 

20 +--~-----+---ii----,----+---+--+----,i---+--~----+--'"--..--L-+--~-=---+------< 
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0 .40 0 .45 0 .50 0.55 0.60 0 .65 0 .70 0 .75 0.80 0 .85 0.90 0.95 

Refttence~: 
Wall Thickness (in) ote•: Streu based oo 422 inch waste 

A) RPP-RPT-5 1735, Rev 0, Table 5.2 , pg 2 
B) RPP-RPT-58301 Rev 0, Table A-4 5, pg A-59 

C) RPP-RPT-32238, Rey 0, Figure 4- 1, pg 4.2 heighL The tank structural linut bu been 
D) RPP-RPT-32238, Rey 0, Ta.ble A-3, pg A. 7 re-rated for 460 inch wute bejghL 

Figure L-24: Tank AP-105 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AP-106 Tank Primary Wall Thickness 

Plate 

112· 
Plate 

Figure Legend 

- Ncmioal Thickn.ess (Ref A) 

- l\•lin Wall Based oo Stress• (RefC) 

_...,.UT Pllh I R-030 Ave.20 14 (Ref A) 

- R-030 Ave 2005 (Ref B) 

- - - Ac~tabl• Dop1h of Thinning (87.5% 

-I 

Ncmioal Wall Thicbiess) (RofD) ~ 
' I 

9/16" 
Plate 

3/4" 

- Plate 
r 

I 
7/8' 
Plate i 

20 +--+---+---+----i--.----+---+---+--l--1---+---+---+-....:Jl'-,--L-1---+-,.._+----l 
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0 .50 0 .55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

References: Wall Tlucbess (ia) Noto• : Stress based on 422 inch wast• 

A) RPP-RPT-57127. Re\· 0, Table 5.1, pg 5.2 C) RPP-RPT-32238, Rov 0, Figure 4-1 , pg 4.2 height. The tank structural limit has been 
B) RPP-RPT-5830 I Re\· 0, Table A-4 7, pg A-61 D) RPP-RPT-32238, Rev 0, Table A-3, pg A.7 re-ratod for 460 inch waste height. 

Figure L-25: Tank AP-106 Primary Wall Thickness 
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AP-107 Tank Primary Wall Thickness 
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I I 
I 
I 

112" Figure legend 

Plate --Nominal Thid::ness (Ref A) 
-; 

- Min Wall Based oo Stress• (RefC) 

_.,_ UT Pall 2 R-031 An 2008 (Ref A) 
I 

R-031 A,·e 2000 (Ref B) 

' . - - - Acceptable Depth of Thinning (87.5% 
Plate ominal Wall Thicbieu fD 

+ 9/16" 
Plate 

3/4" 
Plate 

7 • 

Plate 

I 
20 +---r----+----.---+-----,--..---..---+---..--~--,-----~ - ,-l--,---t-_a_ ...... _ __, 

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0 .40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0 .95 

Refes-enc.es: Wall Thickness (in) Note• : Stress based 011 422 inch wute 

A) RPP-RPT-46309, Re,· 0, pg 30 
B) RPP-RPT-58301 Rev 0, Table A-48, pg A-63 

C) RPP-RPT-32238, Rev 0, Figure 4- 1, pg 4.2 beigbL The tank structural limit bas been 
D) RPP-RPT-32238, Rev 0, Table A-3, pg A. re-rated for 460 inch wute beigbL 

Figure L-26: Tank AP-107 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AP-108 Tank Primary Wall Thickness 

Figure l egend 
I 

I 
I 
I I • --Ncminal Thid:n,.,s (Ref A) 
I I Plate 

370 -t-----....,----+--~--,_..----+---+-....-,,---+-...-...----- - Min Wall Based 011 Stress• (RefC) ; 

-.-UT Path I R-030 Ave 2008 (Ref A) 

320 +---+----+-~ ...-f--,-..-~---+---+--+-,f---4-..._.-4---+-- - R.030 An 2000 (Ref B) 

- - - Accq,table Dep1h iofThinning (87.5% 
Ncminal Wan Thicble$s) (RefD) 

20 +------.----,.--r---+----,---+---,--+---+----r----+--l---'--+-'L---t----+ ....... .......,,----, 
0.05 0.10 0.1 5 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 

References: Wall Tltkkaus (ID) Note• : Str ... s based on 422. inch waste 

A) RPP-RPT-46309, Rev 0, pg 31 
B) RPP-RPT-5&301 Re,· 0, Table A-49, pg A-65 

C) RPP-RPT-32238, Rev 0, Figure 4-1, pg 4.2 height. The Wlk _structural lim_it has been 
D) RPP-RPT-32238, Rev O, Table A-3, pg A. 7 re-rated for 460 mch waste height. 

Figure L-27: Tank AP-108 Primary Wall Thickness 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table M-1: Primary Tank Maximum Waste Liquid Level 

Normal Maximum 
Structural 

Tanks 
Operating Authorized 

Limit 
Limit Limit 

(inch) 
(inch) (inch) 

241-AY 364 370 370 

241-AZ 364 370 370 

241-SY 416 422 422 

241-AW-101, 103-106 416 422 422 

241-AW-102 409 422 422 

241-AN 416 422 422 

241-AP-101, 103, 104, 105, 107, 108 416 422 460 

241-AP-102, 106 454 458 460 

Reference : Table 1.1.1, Page 1 of OSD-T-151-00007, 2015, Operating 
Specifications for the Double-Shell Storage Tanks, Rev. 14, Wash ington 
River Protection Solutions, LLC, Richland, Washington . 

Table M-2: Primary Tank Minimum Waste Liquid Level 

When Annulus When Primary Tank 
Tanks Ventilation in Ventilation in 

Operation (inch) Operation (inch) 

241-AY, AZ 64 6 

241-AN, SY, 
N/A 6 

AW 

241-AP N/A 12 
Reference: Table 1.1.2, Page 4 of OSD-T-151-00007, 2015, Operating 
Specifications for the Double-Shell Storage Tanks, Rev. 14, Washington 
River Protection Solutions, LLC, Richland, Washington . 
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Figure M-2: Tank AZ-101 Waste Level 
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Figure M-3: Tank AZ-102 Waste Level 
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Figure M-6: Tank SY-103 Waste Level 
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Figure M-7: Tank AW-101 Waste Level 
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Figure M-10: Tank AW-104 Waste Level 
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Figure M-15: Tank AN-103 Waste Level 
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Figure M-16: Tank AN-104 Waste Level 
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Figure M-17: Tank AN-105 Waste Level 
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Figure M-18: Tank AN-106 Waste Level 
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Figure M-19: Tank AN-107 Waste Level 
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Figure M-20: Tank AP-101 Waste Level 
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Figure M-21: Tank AP-102 Waste Level 
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Figure M-22: Tank AP-103 Waste Level 
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Figure M-23: Tank AP-104 Waste Level 
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Figure M-24: Tank AP-105 Waste Level 
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Figure M-25: Tank AP-106 Waste Level 
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Figure M-26: Tank AP-107 Waste Level 
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Figure M-27: Tank AP-108 Waste Level 
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Table N-1: Double-Shell Tank Equipment Details 

- -AY-101 1,018 1971 X X X 

AZ-101 1,018 1975 X X X 

AZ-102 1,018 1976 X X X 

SY-101 1,160 1977 

SY-102 1,160 1977 X 

SY-103 1,160 1977 

AW-101 1,160 1980 

AW-102 1,160 1980 X 

AW-103 1,160 1980 

AW -1 04 1, 160 1980 

AW-105 1,160 1980 

A W-106 I , 160 1980 

AN-IOI 1,160 1981 

AN-102 1,160 1981 

AN-103 1,160 1981 

AN-104 1,160 1981 

AN-105 1,160 1981 

AN-106 1,160 1981 

AN-107 1,160 1981 X 

AP-IOI 1,160 1986 

AP-102 1,160 1986 

AP- I 03 I ,257 1986 

AP-104 1,160 1986 

AP-I 05 1,160 1986 

AP-106 1,160 1986 

AP-107 1,160 1986 

AP-108 1,257 1986 

Meier Project No. 14-7579 
WRPS Subcontract No. 555 I 0/58207 ..... ..... ..... ..... . ..... ........ .. ............ ........... .. ... .. ...... ............ .. .. ... Page N-31 

439 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

APPENDIXO 
DOUBLE-SHELL TANK HEAT TREATMENT TIMES AND TEMPERATURES 

MeierProjectNo. 14-7579 
WRPS Subcontract No. 555 10/58207 ...... : ........................................... ... ........ ............. .. ... .... .. ..... ... Page 0 -1 

440 of 607 

. I 



RPP-RPT-58441 Rev.00 3/2/2016 -12:53 PM 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System lntegrity Assessment Report (DST AR) 

APPENDIX O DOUBLE-SHELL TANK HEAT TREATMENT TIMES 
AND TEMPERA TURES 

LIST OF TABLES 

Table 0-1 : AY Tank Fa1m Heat Treatment Times and Temperatures ................................... 0-3 

Table 0-2: AZ Tanlc Fann Heat Treatment Times and Temperatures .. ....................... ... ....... 0-3 

Table 0-3 : SY Tanlc Faim Heat Treatment Times and Temperatures .......................... .. ....... 0-3 

Table 0-4: AW Tanlc Faim Heat Treatment Times and Temperatures .................................. 0-4 

Table 0-5: AN Tanlc Farm Heat Treatment Times and Temperatures ... .. ...... ............... ......... 0-4 

Table 0-6: AP Tank Farm Heat Treatment Times and Temperatures ................................... 0-5 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ............................................................................................. Page 0-2 

441 of 607 



RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table 0-1: AY Tank Farm Heat Treatment Times and Temperatures 

Completed Initial Completed Final Hold All Thermocouples 

Tank Burners Turned On Hold Time to Time for Post-Weld Reading Below 600°F, 
Cure Refraclorv Stress Relief Recorders Turned Off. 

4:30PM 
1:20 AM 

AY-101 
October 3 1, 1969 

November 1, 1969 November 3, 1969 November 3, 1969 
Four Hour Hold at 1000°F 

4:30 PM 
7:30 AM 

4:15 PM 
AY-102 

September 26, 1969 
Unknown October I , 1969 

October I , 1969 
Three Hour Hold at 1000°F 

Reference: RPP-RPT-548 17, Table 4-1, Page 4-10 

Table 0-2: AZ Tank Farm Heat Treatment Times and Temperatures 

Completed Initial Completed Pinal Hold All Thennocouples 
Tank Burners Turned On Hold Time to Time for Post-Weld Reading Below 600°F, 

Cure Refractory Stress Relief Recorders Turned Off. 

3:30 PM 
1:40 PM 

AZ-IOI 
April 19, 1972 

Unknown April 20, 1972 Unknown 
Two Hour Hold at I ()()0°F 

5:08 PM 
12:10 AM 

AZ-l02 
May 24, 1972 

Unknown May 26, 1972 Unknown 
Three Hour Hold at I 000°F 

Reference: RPP-RPT-54818, Table 4-1, Page 4-10 

Table 0-3: SY Tank Farm Heat Treatment Times and Temperatures 

Completed Initial Completed Final Hold All Thennocouples 
Tank Burners Turned On Hold Time to T ime for Post-Weld Reading Below 600°F, 

Cure Refractory Stress Relief Recorders Turned Off. 

2:00 PM 5:30 AM 
12: 10 AM 

8:10AM 
SY-101 

July 10, 1975 July 11 , 1975 
July 12, 1975 

July 12, 1975 
Three Hour Hold as I 000°F 

5:00 PM 3:30AM 
11 :42 AM 

7:30AM 
SY- 102 June 23, 1975 

June 21 , 1975 June 22, 1975 
One Hour Hold at 11 00°F 

June 24, 1974 

10:00 AM 10:00 PM 
3:00 PM 

11:20PM 
SY-103 

August I , 1975 August 1, 1975 
August 2, 1975 

August 2, 1974 
One Hour Hold at J l ()(J°F 

Reference: RPP-RPT-548 19, Table 4- 1, Page 4-9 
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Table 0-4: AW Tank Farm Heat Treatment Times and Temperatures 

Completed Final Hold All Thermocouples 
Tank Burners Turned On Time for Post-Weld Reading Below 600°F, 

Stress Relief Recorders Turned Off. 

4:35 PM 
8:30 PM 

4:00 PM 
AW-101 

March 3, 1978 
March 8, 1978 

March 5, 1978 
One Hour Hold at 1100°F 

6:30PM 
9:30 PM 

4:30PM 
AW-102 

March 22, 1978 
March 23, 1978 

March 24, 1978 
Three Hour Hold at I 000°F 

6:30PM 
12:00AM 

7:00AM 
AW-103 

April L3, 1978 
April 15, 1978 

April 15, 1978 
Three Hour Hold at J 000°F 

8:45 AM 
2:30 PM 

8:30 PM 
AW-104 

April 26, 1978 
April 27, 1978 

April 27, 1978 
Three Hour Hold at I 000°F 

11:00AM 
9:00AM 

3:00PM AW-105 
June 7, 1978 

June 8, 1978 
June 8, 1978 

Three Hour Hold at J 000°F 

5:00 PM 
12:30 PM 

5:30 PM 
AW-106 

June 15, 1978 
June 16, 1978 

June 16, 1978 
Three Hour Hold at I 000°F 

Reference: RPP-RPT-55981, Table 4-3/4-4, Page 4-10 

Table 0-5: AN Tank Farm Heat Treatment Times and Temperatures 

Completed Final All Thermocouples 
Tank Burners Turned On 3-hr Hold Time at Reading below 600°F, 

1000°F Recorders Turned Off 

AN-101 
8:30AM 10:30 PM 6:00AM 

October 10, 1978 October 10, 1978 October 11, 1978 

AN-102 
9:00AM 10:00PM 3:00AM 

October 27, 1978 October 27, 1978 October 28, 1978 

AN-103 
12:00PM 2:00AM 8:20AM 

November 15, 1978 November 16, 1978 November 16, 1978 

AN-104 
2:00PM 11 :15AM 5:30PM 

September 21, 1978 September 22, 1978 September 22, 1978 

AN-105 
12:00PM 8:00AM 4:00PM 

December 7, 1978 December 8, 1978 December 8, 1978 

AN-106 
11:00AM 10:00AM 5:00PM 

January 4, 1979 January 5, 1979 January 5, 1979 

AN-107 
12:00PM 5:00 AM 12:15PM 

February 7, 1979 February 15, 1979 February 15, 1979 

Reference: RPP-RPT-55982, Table 4-3, Page 4-12 
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Table 0-6: AP Tank Farm Heat Treatment Times and Temperatures 

Completed 6-hr 
Completed Final All Thermocouples 

Tank Burners Turned On 3-hr Hold Time at Reading below 800°F, 
Hold Time at 220°F 

1000°F Recorders Turned Off 

AP-IOI 
6:30AM 2:00 PM8 10:45 AM l :OOPMA 

August 16, 1984 August 16, 1984 August 17, 1984 August 17, 1984 

AP-l02 
6:30AM 3:30 PM8 7:30AM 10:30 AMA 

August 2, 1984 August 2, 1984 August 3, ·1984 August 3, 1984 

AP-l03 
7:00 AM8 4:00PM 2:00PM8 7:00PM8 

September 18, 1984 September 18, 1984 September 19, 1984 September 19, 1984 

AP-104 
7:00AM 4:00PM8 l :OOPM8 4:00PMA 

September 12, 1984 September 12, 1984 September 13, 1984 September 13, 1984 

AP-105 
9:30AM 6:30PM 2:00PM 3:30PMA 

October 2, 1984 October 2, 1984 October 3, 1984 October 3, 1984 

AP-106 
6:30AM 3:30PM8 l :OOPM8 5:30 PM 

August 28, 1984 August 28, 1984 August 29, 1984 August 29, 1984 

AP-107 
8:00AM 5:15 PM 1:00PM 5:00PM 

July 19, 1984 July 19, 1984 July 20, 1984 July 20, I 984 

AP-108 
9:00 AM 6:00 PM8 7:00PMc 11 :00PM 

July 6, 1984 July 6, 1984 July?, 1984 July 7, 1984 

Reference: RPP-RPT-55983, Table 4-1, Page 4-9 
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Table P-1: Maximum Temperature for Waste, Steel and Concrete 

Tanks 
Max Temperature for Max Temperature for 
Waste and Steel (°F) Concrete (°F) 

241-AY, AZ 260 
Dome: 160 
Wall: 350 

241-SY 250 
Dome: 160 
Wall: 250 

241-AN, AW 350 
Dome: 160 
Wall : 236 

241-AP 210 
Dome: 135 

Wall : 236 

Reference: OSD-T-151 -00007, Rev. 14, Table 1.4.1, Page 11 
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V) 
UJ 
er: 

180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AY-101 Tank Temperature 
(4/2005 - 4/2015) 

Max Steel Temperature : 260°F (Ref B) 
Max Dome Concrete Temperature: 160'F (Ref B) 
Max Wall Concrete Temperature: 350°F (Ref B) ~ AY-101 (Ref A) 

160.00 -t---------1------+----------t------+----+---

140.00 Max Reported Temp (130.8°F) 

I 
s 120.00 -..---------------+-------------------­
UJ 
CL 

~ 
UJ .... 
I;; 
; 

Reference: 

80.00 -1----------1-------+-----+-----t------+----+---

60.00 -t------+-----t-------+-----+-----t------+----+---
4/ 14/ 2005 8/ 27/ 2006 l/9/lCD3 5/ 23/ 2009 10/ 5/ 2010 2/17/ 2012 7/ 1/1013 11/13/ 2014 

DATE 
A) Tank Wast e Information Network System (TWINS) 
B) OSO-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-1: Tank AY-101 Temperature 
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Reference: 

200 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Max Steel Temperature: 260°F (Ref B) 

AZ-101 Tank Temperature 

(4/2005 • 4/2015) 

Max Dome Concrete Temperature: l60°F (Ref B) 

Max Wall Concrete Temperature: 350°F (Ref B) 

' Max Reported Temp (194.4°F) 

..... Al-101 (Ref A) 

/ High Temp (170.2°F) 

High Temp (161.9°F) 

\ 

High Temp (162.l°F) 

120 +------+-----+----------+-------<>------+-----+---

100 +------+-----+----------+-------<>------+-----+---
4/14/2005 8/27/2006 1/9/2008 5/23/2000 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

DATE 

A) Tank Waste Information Network System (TWINS) 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-2: Tank AZ-101 Temperature 
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AZ-102 Tank Temperature 
(4/2005- 4/2015) 

180.00 1 ---r---,---1 ---,---1 - --;::==c:===:i;-­

V"l 
w 
a: 

~ a: 
w 

~ AZ-102 {Ref A) 

~ U0.00 +-----+----+-----+----+-----+-----+-----+­
w 
I-

~ Max Steel Temperature: 260°F (Ref B) 
> 100_00 +-----+----+------+..j Max Dome Concrete Temperature: 160°F (Ref B) 1----+-­

Max Wall Concrete Temperature: 350°F (Ref B) 

80.00 +-----+----+-----+----+-----+----+-----+-

60.00 +-----+----+-----+-----+-----+-----+-----+-
4/ 14/ 2005 8/ 27/ 2006 1/ 9/2~ 5/ 23/2009 10/ 5/ 2010 2/17/ 2012 7/1/2013 11/13/2014 

DATE 
Reference: A) Tank Waste Information Network Sys em {TWINS) 

B) OSD-T-151-Cl0007, Rev 12, Table 1.4.1, Page 11 

Figure P-3: Tank AZ-102 Temperature 
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er: 

180.00 
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Max Steel Temperature: 250°F (Ref B) 

SY-101 Tank Temperature 
(4/2005- 4/2015) 

Max Dome Concrete Temperature: 160'F (Ref B) 
Max Wall Concrete Temperature: 250°F (Ref B) -+-SY-101 {Ref A) 

160.00 -+------+----------+-------------------+-

140.00 +-----+------------------+----------+-

j:: 120.00 +· -------------+--------------+----+-­
< er: 
w 
a. 
~ 
UJ 

Max Reported Temp {88.5°F) 
:::; 100.00 +---------+------------------+--~ ~--
ti; 
ct 
~ 

40.00 +-----+----+-----+-----+-----+----+-----+-
4/ 14/ 2005 8/27/2006 1/9/2008 5/ 23/2009 10/ 5/ 2010 2/17/2012 7/ 1/2013 11/ 13/ 2014 

DATE 
Reference: A) Tank Waste Information Netw ork System (TWINS) 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-4: Tank SY-101 Temperature 
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VI 
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a: 

180.00 

160.00 

140.00 

~ 120.00 
ct 
a: 
w 
0.. 

~ 
w 
:: 100.00 

~ 
~ 

80.00 

-

SY-102 Tank Temperature 

(4/2005 - 4/2015) 

Max Steel Temperature: 250°F (Ref B) 

Max Dome Concrete Temperature: 160°F (Ref B) 
Max Wall Concrete Temperature: 250°F (Ref B) 

Max Reported Temp (79.3°F) 

_/ 
.~~ - ,.. 

...... - ~ 

I ~ SY-102 (Ref A) I 

.............. - - ' ~· ~ ............ ~ ~ ~ ~ "' 

Reference: 

60.00 

40.00 

4/14/2005 8/27/2006 1/9/2008 5/23/2000 

A) Tank Waste Information Network System (TWINS) 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

10/5/2010 2/17/2012 

DATE 

Figure P-5: Tank SY-102 Temperature 

Meier Project No. 14-7579 

7/1/2013 11/13/2014 

WRPS Subcontract No. 55510/58207 ........... .. .. . ... ... .... .. .... .. .... .. .. .. .. .. .. .. .. ..................... .. ....... .. .... .... Page P-9 

453 of 607 



RPP-RPT-58441 Rev.GO 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

E ,.,, 
w 

180.00 

160.00 

140.00 
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- Max Steel Temperature: 250°F (Ref B) 

SY-103 Tank Temperature 

(4/2005 - 4/2015) 

Max Dome Concrete Temperature: 160°F (Ref B) 
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DATE 

Reference: A) Tank Waste Information Network System (TWINS) 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-6: Tank SY-103 Temperature 
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AW-101 Tank Temperature 
(4/2005 • 4/2015) 

Max Steel Tempe.rature: 350°F (Ref B) 
Max Dome Concrete Temperature: 160°F (Ref B) 
Max Wall Concrete Temperature: 236°F (Ref B) l-+-AW-101 (Ref A) I 

Ma>e Reported Temp (100.2°F) 
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~ T - .... j' ....... - ...... - . 
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..._... .......... ~ .,,. I ......... "' 
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4/14/2005 a/2112006 1/9/2008 5/ 23/ 2009 10/5/2010 2/17/ 2012 7/ 1/2013 11/ 13/ 2014 

DATE 

Reference: A) Tank Waste Information Network System (TWINS) 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-7: Tank A W-101 Temperature 
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AW-102 Tank Temperature 
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M ax Steel Temperature: 350°F (Ref B) 

Max Dome Concrete Temperature: 160°F (Ref B) 
M ax Wall Concrete Temperature: 236°F (Ref B) -+-AW-102 (Ref A) 

160.00 -1-------1------+-------!------+-----I------+-----+--
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Max Reported Temp (93.9°F) 
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40.00 -+------+-----+-------1-----+-----+------+-----+---
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DATE 

Reference: A) Tank Waste Information Network System (TWINS) 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-8: Tank AW-102 Temperature 
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AW-103 Tank Temperature 

(4/2005 • 4/2015) 

Max Steel Temperature: 350"F (Ref B) 

Max Dome Concrete Temperature: 160"F (Ref B) 
Max Wall Concrete Temperature: 236°F (Ref B) I AW-103 (Ref A) J 

Max Reported Temp (97.l°F) 
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40.00 
4/14/2005 8/27/2006 1/9/2008 5/23/2000 10/5/2010 2/17/2012 7/1/2013 11/13/2014 
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Reference: A) Tank Waste Information Network System (TWINS) 
B) OSD-T-15HJ0007, Rev 12, Table 1.4.1, Page 11 

Figure P-9: Tank AW-103 Temperature 
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Max Steel Temperature: 350°F (Ref B) 

Max Dome Concrete Temperature: 160°F (Ref B) 

Max Wall Concrete Temperature: 236°F (Ref B) I AW-104 (Ref A) I 
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40.00 
4/14/2005 8/27/20<:X°J 1/9/2008 5/23/20fE 10/5/2010 2/17/2.012 7/1/2013 ll/13/2014 

DATE 

Reference: A) Tank Waste Information Network System (TWINS) 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-10: Tank AW-104 Temperature 
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180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integri ty Assessment Report (DSTAR) 

AW-105 Tank Temperature 

(4/2005 • 4/2015) 

Max Steel Temperature: 350°F {Ref B) 

Max Dome Concrete Temperature: 160°F {Ref B) 
Max Wall Concrete Temperature : 236°F {Ref B) AW-105 {Ref A) 

160.00 +-----+----+------f-----+------f-----+-----f--

140.00 

120.00 

100.00 

Max Reported Temp (67.1°F) 
80.00 

40.00 4------l----4----~1------+-----i------+-----+--

4/14/2005 8/27/2006 1/9/2008 5/23/2000 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

DATE 

Reference: A) Tank Waste Information Network System (TWINS) 

B) OSD·T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-11: Tank AW-105 Temperature 
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180.00 

3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tanlc System Integrity Assessment Report (DSTAR) 

Max Steel Temperature: 350°F (Ref B) 

AW-106 Tank Temperature 

(4/2005 - 4/2015) 

Max Dome Concrete Temperature: 160°F (Ref B) 

Max Wall Concrete Temperature: 236°F (Ref B) -+-AW-106 (Ref A) 

160.00 -1------+-----1--------,f-------+------1-------+-----+--

140.00 -1------+-----1--------,f-------+------1-------+-----+--

Max Reported Temp (112.4"F) 

60.00 +------+-----1--------,------+------I-------+-----+--

40.00 +-----+-----+------+-------+------f-------+------1---
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

DATE 

Reference: A) Tank Waste Information Network System (TWINS) 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-12: Tank AW-106 Temperature 
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a: 
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180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

AN-101 Tank Temperatures 

(4/2005 - 4/2015) 

Max Steel Temperature: 350°F (Ref BJ 

Ma,c Dome Concrete Temperature: 160' F (Ref B) 
Max Wall Concrete Temperature: 236"F (Ref BJ 

-+-AN-101 (Ref A) 

160.00 +-----+----+------+-----+------1-----+------

140.00 +-----+-----+------+-----------1-----+-----1---

~ 120.00 +-----+-----+--------------
Max Reported Temp (109.7"F) a: 

UJ 
0.. 

~ 
UJ 
I-
~ 100.00 +-----+----+------+-----+------1-----+-----,....,1--
~ 
~ 

Reference: 

60.00 +-----+-----+------+-----------1----------11---

40.00 +-----+----+-----+-----+------1-----+------11--
4/14/l0OS 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

A) Tank Waste Information Network System (TWINS) DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-13: Tank AN-101 Temperature 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Repo11 (DSTAR) 

180.00 

AN-102 Tank Temperatures 

(4/2005 - 4/2015) 

Max Steel Temperature: 350"F (Ref B) 

Max Dome Concrete Temperature: 160"F (Ref B) 

Max Wall Concrete Temperature: 236°F (Ref B) 
..,_AN-102 (Ref A) 

160.00 +-----+----+-----+----+------+-----+------+-

140.00 +-----+----+-----+----+------+-----+------+-

V) 
UJ 
0:: 

::> 120.00 +----------+-----+-----+------+----------+-
~ 
0:: 
UJ 
Q. 

:::E 
UJ 
1-
UJ 
1- 100.00 +------+-----+-----+-- Max Reported Temp (88.2"F) 

~ ~ 

80.00 

60.00 

4/14/2005 8/27/2006 1/9/2008 5/23/2009 

Reference: A) Tank Waste Information Network System (TWINS) 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

10/5/2010 

DATE 

2/17/2012 

Figure P-14: Tank AN-102 Temperature 

Meier Project No. 14-7579 

7/1/2013 11/13/2014 
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Reference: 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AN -103 Tank Temperatures 

(4/2005 - 4/2015) 

180.00 - Max Steel Temperature: 350"F (Ref B) 

Max Dome Concrete Temperature: 160"F (Ref B) 

Max Wall Concrete Temperature: 236°F (Ref B) I ...,_AN-103 (Ref A) I 

160.00 +-------11------+----+-----l------+-----+-----l--

140.00 

120.00 

~ .. """" 100.00 ,, ~...-. 

Ma, Reported T•~P (1~ 

~ ........ 

80.00 

60.00 +------11------+---------1------4-------!-----l--
4/14noos 8/27no06 1/9/2008 5/23/2009 1015no10 2/17no12 7/1/2013 11/13/2014 

A) Tank Waste Information Network System (TWINS) 
DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-15: Tank AN-103 Temperature 
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180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report {DSTAR) 

AN -104 Tank Temperatures 

(4/2005 - 4/2015) 

Max Steel Temperature: 350°F (Ref B) 

Max Dome Concrete Temperature: 160°F (Ref B) 
Max Wall Concrete Temperature: 236°F (Ref B) 

~ AN-104 (Ref A) 

160.00 +------+----+------+----+------+----+------+-

E 140.00 +------+----+------+----+------+----------+-

V, 
w 
a: 
:::) 

~ ffi U0.00 +------+----+------+----+------+----+------+­
a. 
~ 
w 
1-
w 
I-

Max Reported Temp (104.9°F) 

I 
~ 100.00 +-#~-#----\---Hf---"'li,----+-,------+----::1=..----+--,.------r---~ -+-
~ 

80.00 +------+-----+------+-----+------+-----+------+--

60.00 +-----+----+-----+----+-----+----+-----+-
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

DATE 
Reference: A) Tank Waste Information Network System (TWINS) 

B) O5D-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-16: Tank AN-104 Temperature 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 
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Reference: 

AN-105 Tank Temperatures 

(4/2005 - 4/2015) 

180.00 - Max Steel Temperature: 350°F (Ref B) 

Max Dome Concrete Temperature: 160°F (Ref B) 
Max Wall Concrete Temperature: 236"F (Ref B) 

160.00 

140.00 

120.00 

Max Reported Temp (97.l"F) 

100.00 / 
~ ~ ~ _. . ..... • - --

80.00 

60.00 

4/14/l.005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 

A) Tank Waste Information Network System (TWINS) DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

I 

_. - -

2/17/2012 

Figure P-17: Tank AN-105 Temperature 

Meier Project No. 14-7579 

-+-AN-105 (Ref A) I 

.... _. 
~ - -..... v 

7/1/2013 11/13/2014 
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180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AN-106 Tank Temperatures 

(4/2005 - 4/2015} 

Max Steel Temperature: 350"F (Ref B) 

Max Dome Concrete Temperature: 160"F (Ref B) 

Max Wall Concrete Temperature: 236°F (Ref B) ...... AN--106 (Ref A) 

160.00 +-----+----+-----+----t------+-----1-------+--

140.00 

120.00 

Max Reported Temp (91.7°F) 

100.00 

60.00 -+-----+----+-----+----t-----+---~1------+--
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

Reference: A) Tank Waste Information Network System (TWINS} DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-18: Tank AN-106 Temperature 
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Reference: 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

180.00 

AN-107 Tank Temperatures 

(4/2005 - 4/2015) ~---------------~ 
Max Steel Temperature: 350°F (Ref B) 

Max Dome Concrete Temperature: 160"F (Ref BJ 
Max Wall Concrete Temperature: 236"F (Ref B) ...,_A~l07 (Ref A) 

160.00 +-----+-----+-----!------+----+------+-----+--

140.00 

120.00 

Max Reported Temp (94.8"F) 

100.00 

60.00 +-----+------1-----l--------+------+--------.jf-------1--
4/14/2005 8/27/20<X:, 1/9/2008 5/23/2000 

A) Tank Waste Information Network System (TWINS) 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

10/5/2010 

DATE 

2/17/2012 

Figure P-19: Tank AN-107 Temperature 

7/1/2013 11/13/2014 
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II) 

180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report {DSTAR) 

AP-101 Tank Temperature 

(4/2005 - 4/ 2015} 

Max Steel Temperature: 210°F (Ref B) 
Max Dome Concrete Temperature: 135°F (Ref B) 
Max Wall Concrete Temperature: 236°F (Ref B} • - AP-101 (Re A) 

160.00 +-----+----+------+------1----------t------,..--

140.00 +-----+----+-------+-------1-----+------+----+--

~ 120.00 +-----+-----1------+------+----+-----+----+---

~ 
LU 
0. Max Reported Temp {84.6°F) 
~ 
LU 
I-

100.00 +------------- -,....-------------------
~ 
~ 

40.00 +----------------------------+-----+--
4/ 14/ 2005 8/ 27/ 2006 1/9/1.008 5/ B /"2009 10/ 5/ '2010 2/17 / '2012 7/ 1/1.013 11/13/2014 

Reference: A) Tank Waste Information Network System (TWINS) DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Pag,e 11 

Figure P-20: Tank AP-101 Temperature 
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180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

AP-102 Tank Temperature 

(4/2005 - 4/2015) 

Max Steel Temperature: 210°F (Ref B) 

Max Dome Concrete Temperature: 135°F (Ref B) 
Max Wall Concrete Temperature: 236°F (Ref B) -+-AP-102 (Ref A) 

160.00 -+----------1------1-----+-----+-----1------+-

140.00 -+----------1------1-----+-----+-----1------+-

~ 120.00 -1-------l-----+------+----------1------1-----+­
:::, ,-
<( 
a:: 
UJ 
0.. 

~ 100.00 +------!-----+----+-----+--­,-
UJ 

Max Reported Temp (76.1°F) 
,-
~ 
~ 

40.00 4-----l-----+----~----+----~----+-----+-
4/14/2005 8/27/2006 1/9/2008 5/23/20(13 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

Reference: A) Tank Waste Information Network System (TWINS) DATE 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-21: Tank AP-102 Temperature 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

AP-103 Tank Temperature 

(4/2005 - 4/2015} 

180.00 Max Steel Temperature: 210•F (Ref B) 

V, 
w 

Max Dome Concrete Temperature: 135•F (Ref B) 
Max Wall Concrete Temperature: 236. F (Ref B) -+-AP-103 (Ref A) 

160.00 +------+----4------1-----+------l-----+-----f--

140.00 -t-----+-----+--------t-----+------1-----+-----t----

o:: 120.00 -t-----+-----+-------t-----+------1-----+-----f-­
::, 
..... 
<( 
c,: 
w 
~ 

~ 
Max Reported Temp (78.0. F) 

~ 100.00 +-----+--+--+------+-----+------1-----+------l-
w 
I­
v, 
<( 

~ 

Reference: 

60.00 ----------+-------------------------<f---

40.00 -t-----+-----+-------t-----+-------tr------+-----t----
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

A) Tank Waste Information Network System (TWINS) DATE 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-22: Tank AP-103 Temperature 
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Vl 

180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

AP-104 Tank Temperature 

(4/2005 - 4/2015} 

Max Steel Temperature: 210"F (Ref B) 

Max Dome Concrete Temperature: 135"F (Ref B) 
Max Wall Concrete Temperature: 236"F (Ref B) ..,._AP-104 (Ref A) 

160.00 +-----+----+-----+----+-----+----+------+-

140.00 +-----+----+-----+----+-----+----+-----+-

Max Reported Temp (106.4"F) 

~ 120.00 +------+----+----'k-+----+----------+-----;-­
:::, 

~ 
UJ 
0.. 

~ 100.00 +-----+---~+-----+t+---+-----+----+-----+­
~ 
UJ 

t;; 
~ ::: 

40.00 +-----+----+-----+----+-----+----+-----+-
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

Reference: A) Tank Waste Information Network System (TWINS) DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-23: Tank AP-104 Temperature 
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"' 

180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report {DSTAR) 

AP-105 Tank Temperature 

(4/2005 - 4/2015) 

Max Steel Temperature: 210°F (Ref B) 

Max Dome Concrete Temperature: 135"F (Ref B) 
Max Wall Concrete Temperature: 236°F (Ref B) -.-AP-105 (Ref A) 

160.00 +-----+-----+------+-----+------+-----+------,f--

140.00 +-----+-----+------+-----t------t-----+------,f--

~ 120.00 +-----+-----+------+-----+------+-----+------,f--
::> 
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0:: 
UJ 
Q. 

Max Reported Temp (84.0°F} 
~ 
UJ 
1-
UJ 
I-

100.00 +-----+-----+------ ----+------+-----+------,f--

~ 
3: 

40.00 +-----+-----+------+-----+------+-----+------,f--
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

Reference: A) Tank Waste Information Network System (TWINS} DATE 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-24: Tank AP-105 Temperature 
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180.00 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AP-106 Tank Temperature 

(4/2005 - 4/2015) 

Max Steel Temperature: 210"F (Ref B) 

Max Dome Concrete Temperature: 135"F (Ref B) 
Max Wall Concrete Temperature: 236"F (Ref B) 

AP-106 (Ref A) 

160.00 +-----+-----+-----+-----+------+-----+---------!-

140.00 

120.00 

Max Reported Temp {82.0"F) 
100.00 

\ 
80.00 

40.00 -+------+-----+-----+---------+-----+-----+-
4/14/2005 8/27/2006 1/9/2008 5/23/2009 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

Reference: A) Tank Waste Information Network System {TWINSfATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-25: Tank AP-106 Temperature 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

AP-107 Tank Temperature 

(4/2005 - 4/2015) 

180.00 Max Steel Temperature: 21o•F (Ref B) 

F 
Vl 

Max Dome Concrete Temperature: ns•F (Ref B) 
Max Wall Concrete Temperature: 236. F (Ref B) 

....,_AP-107 (Ref A) 

160.00 +-----+----+-----+----+-----+----+-----+-

140.00 +-----+----+-----+----+-----+----+-----+-

Max Reported Temp {113 .8°F) 

~ 120.00 +-----+----+-----+----+-----+----+-------'..--+­
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1-­
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I-­
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ct s: 

Reference: 

100.00 +-----+----+-----+~---+-----+----+----- -

40.00 -+-----+-----+------+-----+------+-----+------+-

4/14/2005 8/27 /20~ 1/9/2008 5/23/20ffi 10/5/2010 2/17/2012 7/1/2013 11/13/2014 

A) Tank Waste Information Network System (TWINS) DATE 
B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-26: Tank AP-107 Temperature 
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180.00 

RPP-RPT-58441 Rev. 0 
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AP-108 Tank Temperature 

(4/2005 - 4/2015) 

Max Steel Temperature: 210"F (Ref B) 

Max Dome Concrete Temperature: 135"F (Ref B) 
Max Wall Concrete Temperature: 236"F (Ref B) 

AP-108 (Ref .. 

160.00 +------+-----------<>------+-----+-------+-----+--

140.00 +------+-----+-------<>------+-----+-------+-----+--

~ 120.00 
Max Reported Temp (96.0"F) ::, 
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0.. 
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UJ 
t­
UJ 
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Reference: 

60.00 +------+-----+-------,>------+----------+----;--

40.00 +------+-----+-------,>------+-----t------+----;--
4/14/2005 8/27/2006 1/9/2008 5/23/2000 10/5/2010 2/17/20U 7/1/2013 11/13/2014 

A) Tank Waste Information Network System (TWINS) DATE 

B) OSD-T-151-00007, Rev 12, Table 1.4.1, Page 11 

Figure P-27: Tank AP-108 Temperature 
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RPP-RPT-58441 Rev. 0 
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APPENDIX Q PIT CONSTRUCTION 
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RPP-RPT-58441 Rev. 0 
Double-Shell TanJc System Integrity Assessment Report (DST AR) 

Table Q-1: Construction Codes for Pits (5 sheets) 

Farm/Pit Code Title Specification 

Earthwork 

241-A Y AASHO Tl47-54 
Field Determination of Density of 

HWS-7792 
Soils In Place 

241-A Y AASHO Tl80-61 
Moisture-Density Relations of 

HWS-7792 
Soils Using a IO lb ramer and 18 Inch Drop 

241-SY 
AASHO Tl 80-731 

Moisture-Density Relations of B-I0I-C3 , 
241-AZ Soils Using a 10 lb ramer and 18 Inch Drop B-109-Cl 

241-SY 
AASHO Tl91-61 

Density of Soil In-Place by the Sand-Cone B-101-C3, 
241-AZ Method B-109-Cl 

241-AW B-120-C7, 
241-AN ASTM D422-63 (1972) Particle Size Analysis of Soils B-130-C7, 
241-AP B-340-C7 

241-AW 
Moi sture - Density Relations of Soils Using a 

B-120-C7, 
241-AN 

ASTM D1557-70 IO lb ( 4.54 kg) Rammer and an 18-in. ( 457 
B-130-C7 

mm) drop 

Moisture - Density Relations of Soils Using a 
241-AP ASTM Dl557-78 10 lb (4.54 kg) Rammer and an 18-in. (457 B-340-C7 

mm) drop 

241-AW 
ASTM Dl 556-64 (1974) 

Density of Soil In-Place by the Sand-Cone B-120-C7, 
241-AN Method B-130-C7 

241-AW 
ASTM D2167-66 (1972) 

Density of Soil In-Place by the Rubber Ballon B-120-C7, 
241-AN Method B-130-C7 

241-AN 
ASTM D2049-69 Relative Density ofCohesionless Soils 

B-130-C7, 
241-AP B-340-C7 

241-AW 
ASTM D2922-71 (1976) 

Density of Soil and Soil Aggregate in Place by B-120-C7, 
241-AN Nuclear Method (Shallow Depth) B-130-C7 

241-AP ASTM D2922-81 
Density of Soil and Soil Aggregate in Place by 

B-340-C7 
Nuclear Method (Shallow Depth) 

241-AW 
ASTMD3017-72 

Moisture Content of Soil and Soil Aggregate B-120-C7, 
241-AN in Place by Nuclear Method (Shallow Depth) B-130-C7 

241-AP ASTM D3017-78 
Moisture Content of Soil and Soil Aggregate 

B-340-C7 
in Place by Nuclear Method (Shallow Depth) 

241-AW 
Title 29 CFR Part 1926 

Safety and Health Regulations for B-120-C7, 
241-AN Construction B-130-C7 

241-AW Title 29 CFR Part 1926 B-120-C7, 
241-AN Subpart P Excavation, Trenching and Shoring B-130-C7 

Cast-in-Place Concrete 
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Table Q-1: Construction Codes for Pits (5 sheets) 

Farm/Pit Code Title Specification 

241-AP ACI117-81 
Standard Tolerances for Concrete Construction 

B-340-C7 
and Materials 

241-SY 
ACI 301-72 

B-101-C3, · 
241-AZ Structural Concrete for Buildings B-109-Cl 

241 -AW 
ACI 301-72 (Revised 1975) 

B-120-C7, 
241-AN Structural Concrete for Buildings B-130-C7 

241 -AP ACI 301-72 (Revised 1981) Structural Concrete for Buildings B-340-C7 

24 1-AW B-120-C7, 
241-AN 

ACI 305-72 
Recommended Practice for Hot Weather B-130-C7, 

241-SY Concreting B-101-C3 , 
241-AZ B-109-Cl 

241-AW ACI 306-66 (Reaffirmed Recommended Practice for Cold Weather B-120-C7, 
241-AN 1975) Concreting B-130-C7 

24 1-AY 
Recommended Practice for Cold Weather 

HWS-7792, 
241-SY ACI 306-66 

Concreting 
B-101-C3, 

241 -AZ B-109-Cl 

24 1-AY ACI 315-65 
Manual of Standard Practice for Detai ling 

HWS-7792 
Reinforced Concrete Structures 

241-AW B-120-C7, 
241-AN 

ACI 315-74 
Manual of Standard Practice for Detailing B-130-C7, 

241-SY Reinforced Concrete Structures B-101-C3, 
241-AZ B-109-Cl . 

241 -AY ACI 318-65 
Building Code Requirements For Reinforced 

HWS-7792 
Concrete 

241-AW 
ACI 318-71 

Building Code Requirements For Reinforced B-120-C7, 
241 -AN Concrete B-130-C7 

241-AP ACI 318-77 
Building Code Requirements For Reinforced 

B-340-C7 
Concrete 

241-AY ACI 605-59 
Recommended Practice for Hot Weather 

HWS-7792 
Concreting 

241-AY ASTM A185-61T 
Specifications for Welded Steel Wire fabric 

HWS-7792 
for Concrete Reinforcement 

241-AP ASTM Al85-79 
Specifications for Welded Steel Wire fabric 

B-340-C7 
for Concrete Reinforcement 

Minimum Requirements for Deformations of 
241-AY ASTM A305-65 Deformed Steel Bars for Concrete HWS-7792 

Reinforcement 

241-A Y ASTM A432-66 Deformed Billet-Steel Bars for Concrete HWS-7792 
Reinforcement with 60,000 PSI Minimum 
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Table Q-1: Construction Codes for Pits (5 sheets) 

Farm/Pit Code Title Specification 

Yield Strength 

241-AY ASTMD41-41 
Primer for Use With Asphalt in Dampproofing 

HWS-7792 
and Waterproofing 

241-AY ASTM D449-49 
Asphalt in Dampproofing and 

HWS-7792 
Waterproofing 

Woven Glass Fabrics Treated With 
241-AY ASTM DI 668-63 Bituminous Substances for Use in HWS-7792 

Waterproofing 

241-SY ASTM A6 l 5-72 
Deformed and Plain Billet-Steel Bars for B-101-C3 
Concrete Reinforcement 

241-AZ ASTM A615-74 
Deformed and Plain Billet-Steel Bars for 

B-109-Cl 
Concrete Reinforcement 

241-AW 
ASTM A615-76a 

Deformed and Plain Billet-Steel Bars for B-102-C7, 
241-AN Concrete Reinforcement B-130-C7 

241-AP ASTM A615-82 
Deformed alld Plain Billet-Steel Bars for 

B-340-C7 
Concrete Reinforcement 

241-AP ASTM C33-7la Concrete Aggregates B-101-C3 

241 -AZ ASTM C33-74 Concrete Aggregates B-109-CI 

241-AW ASTM C33-74a Concrete Aggregates B-120-C7 

241 -AN ASTM C33-77 Concrete Aggregates B-130-C7 

241-AP ASTM C33-82 Concrete Aggregates B-340-C7 

24 1-AP ASTM C94-73a Ready-Mixed Concrete B-101-C3 

241-AZ ASTM C94-74 Ready-Mixed Concrete B-109-Cl 

241-AW 
ASTM C94-74a Ready-Mixed Concrete B-120-C7 

241 -AN 

241-AP ASTM C94-83 Ready-Mixed Concrete B-340-C7 

241 -AZ ASTM Cl 50-74 Portland Cement B-109-Cl 

241-AW ASTM 150-76a Portland Cement B-120-C7 

241-AN ASTM C150-77 Portland Cement B-130-C7 

241-AP ASTM C150-83a Portland Cement B-340-C7 

241-AP ASTM C156-71 Water Retention by Concrete Curing Materials B-101-C3 

241-AW B-120-C7, 
241 -AN ASTM Cl56-74 Water Retention by Concrete Curing Materials B-130-C7, 
241-AZ B-101-Cl 
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Table Q-1: Construction Codes for Pits (5 sheets) 

Farm/Pit Code Title Specification 

241-AP 
ASTM C260-73 Air-Entraining Admixtures for Concrete 

B-101-C3, 
241-AZ B-109-Cl 

241-AW 
ASTM C260-74 Air-Entraining Admixtures for Concrete 

B-120-C7, 
241-AN B-130-C7 

241-AP ASTM C260-77 Air-Entraining Admixtures for Concrete B-340-C7 

241-AZ ASTM C494-71 Chemical Admixtures For Concrete B-109-Cl 

241-AP ASTM C476-80 
Grout for Reinforced and Nonreinforced 

B-340-C7 
Masonry 

241-AW 
CRSI 1976 

Manual of Standard Practice Placing B-120-C7, 
241-AN Reinforcing Bars B-130-C7 

241-AY HH-F-341c 
Filler, expansion-Joint, Bituminous and Non-

HWS-7792 
bituminous 

241-AY HH-1-564 Insulation; Mineral Wool , Block and Board HWS-7792 

241-SY SS-C-192g Cements; Portland B-101-C3 

241-AY SS-C-192g Cements; Portland HWS-7792 

Sealants 

Sealing Compound: Elastomeric Type, Multi -
241-AP TT-S-00227E Component (For Cal king, Sealing and Glazing B-340-C7 

In Buildings And Other Structures) 

241-AY TT-S-230a 
Sealing Compound, Synthetic Rubber Base, 

HWS-7792 
Single Component, Chemically Curing 

241-AW 
Sealing Compound: Elastomeric Type, Single-

B-120-C7, 
241-AN B-130-C7, 
241-AP 

FS TT-S-00230(C)2 Component (For Calking, Sealing and Glazing 
B-340-C7, 

241-SY 
In Buildings And Other Structures) 

B-101-C3 

241-AW 
NRMCA 1976 

Certificate of Conformance for Concrete B-120-C7, 
241-AN Production Facilities B-130-C7 

Stainless Steel Pit Liner 

241-AP ANSI 249.1-1973 
American National Standard Safety in 

B-340-C7 
Welding and Cutting 

ASME BPVC 1983 ASME Boiler and Pressure Vessel Code 

241-AP 
Section II Materials Specifications Welding and Brazing 

B-340-C7 

Section IX Qualifications 

241-AP ASTM Al08-81 
Standard Specification for Steel Bars, carbon, 

B-340-C7 
Cold-Finished, Standard Quality 
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Table Q-1: Construction Codes for Pits (5 sheets) 

Farm/Pit Code Title Specification 

Standard Specification for Heat Resisting 

241-AP ASTM A240-82c 
Chromium and Chromium-Nickel Stainless 

B-340-C7 
Steel Plate, Sheet, and strip for Pressure 
Vessels 

241-AP ASTM A276-82a 
Standard Specification for Stainless and Heat-

B-340-C7 
Resisting Steel Bars and Shapes 

Standard Specification for General 
241 -AP ASTM A480-82a Requirements for Flat-Roll ed Stain less and B-340-C7 

Heat Resisting Steel Plate, Sheet and Strip 

241-AP AWS A2.4-79 
Symbols for Welding and non-destructive 

B-340-C7 
Testing 

Specifications for Corrosion-Resisting 
241-AP AWS A5.4-78 Chromium and Chromium-Nickel Steel B-340-C7 

Covered Welding Electrodes 

Specification for Corrosion Resi sting 

241-AP AWS A5.9-77 
Chromium and Chromium-Nickel Steel Bar 

B-340-C7 
and Composite Metal Cored and Stranded Arc 
Welding Electrodes and Welding Rods 

241 -AP AWS D1.1-83 Structural Welding Code-Steel B-340-C7 

241-AP AWS D9.1-81 Specification for Welding of Sheet Metal B-340-C7 

241 -AP AWS QCl-83 
Standard for Qualification and Certification of 

B-340-C7 
Welding Inspectors 

Reference: From 2006 DSTAR Volume 1, Table 6-2, rearranged. 
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Table Q-2: Pit Calculation Parameters (2 sheets) 

Calculation Title Design Inputs Assessment 

W314-C-020 W-314 A Y Pump Pit W concrete= 150 lbf/ft 3 Utilizes a 1.5 factor on 
Upgrades - Pump Pit Es = 29£06 psi peak horizontal and vertical 
Structural Evaluation Syrebar = 40,000 psi acceleration at 7% damping 

Sc cone. Exist = 3,000 psi as obtained from UCRL-
Wsnow = 20 psf · 15910. GC-LOAD-01 is 
w ,ive = 200 psf not listed, but is apparent 
Dsoil= 125 lb/ft3 that this is where site-
Wsurcharge = 100 psf specific inputs were 
Seismic Importance factor= 1.5 obtained. 

W314-C-024 W-314 AZ Pump Pit W concrete= 150 lbf/ft 3 Utiljzes a 1.5 factor on 
Upgrades - Pump Pit Es = 29£06 psi peak horizontal and vertical 
Structural Evaluation Syrebar = 40,000 psi acceleration at 7% damping 

Sc cone. Exist= 3,000 psi as obtained from UCRL-
W snow = 20 psf 15910 and GC-LOAD-01. 
w ,ive = 200 psf 
Dsoil= 125 lb/ft3 
Wsurcharge = 100 psf 
Seismic Importance factor = I .5 

W314-C-054 AW Valve Pit W concrete = 150 lbf/ft3 Utilizes a 1.5 factor on 
Structural Es = 29E06 psi peak horizontal and vertical 
Evaluation Systeel = 36,000 psi acceleration at 7% damping 

Susteel = 58,000 psi as obtained from HNF-
Syrebar = 60,000 psi PRO-097 and UCRL-
Sc cone. Exist= 3,000 psi 15910. 
Sc cone. New= 4,000 psi 
W snow = 20 psf 
W1ive = 200 psf 
Dsoil = 125 lb/ft3 
W surcharge = 100 psf 
Seismic Importance factor= 1.5 

W314-C-001 W-314 AN Valve W concrete= 150 lbf/ft3 Utilizes a 1.5 factor on 
Pit Upgrades - Valve Es = 29£06 psi peak horizontal and vertical 
Pit Structural Systecl = 36,000 psi acceleration at 5% damping 
Evaluation Susteel = 58,000 psi as obtained from GC-

Syrebar = 60,000 psi LOAD-01 and UCRL-
Sc cone. Wall= 3,000 psi 15910. 
Sccvrblock = 5,000 psi 
W snow = 20 psf 
Wlive = 200 psf 
Dsoil = 125 lb/ft3 

W surcharge = 100 psf 
Seismic Importance factor= 1.5 

W314-C-029 Pump Pits 0lA & W concrete= 150 lbf/ft3 Utilizes a 1.5 factor on 
04A Structural Es = 29£06 psi peak horizontal and vertical 
Evaluation Systeel = 36,000 psi acceleration at 5% damping 

Susteel = 58,000 psi as obtained from GC-

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ........ .... ............ ..... ....... .. ......................... .......... .................... Page Q-8 

483 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table Q-2: Pit Calculation Parameters (2 sheets) 

Calculation Title Design Inputs Assessment 

Syrebar = 60,000 psi LOAD-OJ and UCRL-
Sc cone. exist = 3,000 psi 15910. 
Sc cone. new= 5,000 psi 
W snow = 20 psf 
W1ive = 200 psf 
Dsoil = 125 lb/ft3 
W surcharge = I 00 psf 
Seismic Importance factor = 1.5 

Reference: From 2006 DSTAR Volume I , Table 6-4, rearranged. 
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The Double-Shell Tank Interface Diagram, plotter size 36 x 103 in ., is 
provided as a separate file to facilitate printing: 
'Page R-3 DST Interface Diagram.pdf 
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The Double-Shell Tank (DST) Waste Transfer System (WTS) consists of a number of double­
encased pipelines, pump and valve pits, pumps, jumpers, and valves. The WTS was reviewed in 
the 2008 IQRPE assessment and is desc1ibed in RPP-27591 , Volume 2: IQRPE DST System 
Integrity Assessment - Pipeline Integrity. All of the DST active system pipelines were 
constructed beginning in the late 1970s, and continuing through 2011 , with the replacement of 
lines in the SY Farm. 

The DST WTS is used intermittently and provides a means to convey waste between the tanks 
and process facilities . All waste transfer lines are designed with a secondary containment system 
capable of detecting and collecting releases and accumulated liquids in the event of a primary 
line failure. Included in the WTS are pumps, jumpers, valves, actuators, and piping. The 
components in the DST WTS are defined in RPP-RPT-52790, Tank Farm Waste Transfer System 
Fitness-for-Service Annual Status Report. Table S-1 summarizes the DST configurations 
identified in RPP-41049, Integrated Waste Feed Delivery Plan. 

S.2 RISERS, PUMP PITS, VAL VE PITS 

Between 59 and 126 steel riser pipes penetrate the concrete dome and the top of the primary tank 
and secondary liner. The risers provide access to the ptimary tank and the annulus space for 
waste transfer operations, equipment installation, and monitoring. The risers are accessible from 
covered pits or at grade-level at specific locations. 

Concrete valve pits located above the concrete dome provide access to pipelines, used for 
transferring liquid waste between tanks. The pits are also used for structural support, allowing 
the use of large pumps and other equipment. The largest risers in the tanks lead to the pump pits. 
These pits are kept covered with large concrete blocks to prevent personnel exposure to 
radioactive materials. 

A typical central pump pit consists of a waste transfer pump, a jumper connecting the pump 
discharge to the pit wall nozzles, a drain, and leak detection. With some similarity, the valve pits 
consist of multiple jumpers, a drain, and leak detection. The waste transfer pumps in the DST 
system are most commonly vertical turbine pump with rigid intake; however, there are some 
submersible pumps. 

The scope of the IQRPE review includes all of the active pump pits, valve pits," and leak 
detection pits. There are some inactive sluice pits on the DTSs that are not part of the scope. 
The pit inspection approach is defined in RPP-56942, Tank Farms Waste Transfer Pit Special 
Protective Coatings Inspection Program Plan . 

S.3 VALVES AND ACTUATORS 

The WTS uses primarily two-way or three-way ball valves. Both T-port and L-port valve 
configurations are used for the three-way valves. Valve positioning is achieved by valve stops, 
T-handle, or gear actuator. 
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Table S-1: Basic Double-Shell Tank Configuration 
Identified in the Integrated Waste Feed Delivery Plan 

AN-101 

AN-102 

AN-103 

AN-104 

AN-105 

AN-106 

AN-107 

AP-101 

AP-102 

AP-103 

AP-104 

AP-105 

AP-106 

AP-1 07 

AP-108 

AW-101 

AW-102 

AW-103 

AW-104 

AW-105 

AW-106 

AY-101 

AY-102 

AZ-101 

AZ-1 02 

SY-101 

SY-102 

SY-103 

Tank details" . .. , . . 

1,160 1981 

1,160 1981 

1,160 1981 

1,160 1981 

1,160 1981 

1,160 1981 

1,160 1981 ✓ 

1,160 1986 

1,160 1986 

1,257 1986 -1,160 1986 

1,160 1986 -1,160 1986 

1,160 1986 -1,257 1986 

1,160 1980 

1,160 1980 ✓ 

1,160 1980 

1,160 1980 

1,160 1980 

1,160 1980 

1,018 1971 ✓ ✓ 

1,018 1976 ✓ ✓ 

1,018 1975 ✓ ✓ 

1,018 1976 ✓ ✓ 

1,160 1977 

1,160 1977 ✓ 

1,160 1977 

✓ 

✓ 

✓ 

✓ 

. 
2 

2 

2 

2 

2 

2 

1 

1 

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

. 
. . . . . 

. . . . . 
✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ ✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

-
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

. • . I. . 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 
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• RPP-40149, Integrated Waste Feed Delivery Plan , Volume 1, "Process Strategy, and Volume 2, "Campaign Plan," 
Rev. 2, Washington River Protection Solutions, LLC, Richland, Washington. 
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Pump and valve pit jumpers are considered part of the WTS. The jumpers are used to direct 
waste transfers by connecting various nozzles within the pits, thereby directing the waste to 
different locations. 

Jumpers are attached to the wall nozzles via 
PUREX connectors (Figure S-1 ). These 
connectors provide the clamping force to 
maintain a seal between the connector block 
and the nozzle. Jumpers are located inside 
concrete pits that are designed to contain and 
detect a leak in the event of a jumper failure. 

The rigid jumpers in the DST system are made 
of either carbon or stainless steel. Older 
jumpers installed as part of the original DST 
construction are typically made of ASTM A53 
Type S Grade B, Schedule 40 carbon steel. 
The jumpers were designed and fabricated in 
accordance with ASME B31.1, Power Piping, F. S 1 PUREX C t J 

B31 3 P P . . Th . .d 1gure - : onnec or um per or . , rocess ipzng. e new ng1 
jumpers installed in the DST system are typically ASTM A312 GR TP 304L stainless steel, 
designed and fabricated in accordance with ASME B31.3. 

Flexible jumpers found in the DST system can be either metallic or nonmetallic. Metallic 
flexible hose has a corrugated hose section typically of ASTM A240 316L and hose braiding 
typically of ASTM A580 304. The nonmetallic flexible hose is made of ethylene propylene 
diene monomer (EPDM). 

S.5 PIPES 

The WTS piping is a pipe-in-pipe design. The supernatant pipelines are 3-in. Schedule 40 
primary pipe with a 6-in. Schedule 40 encasement. The slurry lines are generally a 2-in. 
Schedule 40 primary pipe with a 4-in. Schedule 40 encasement. All of the pipelines were designed, 
fabricated, and installed in accordance with ASME B31.1 or B31.3. They are made of either a 
carbon steel (ASTM A53 Type S Grade B or ASTM Al06 Grade B) or stainless steel 
(ASTM A312 Grade TP304L) primary pipe. All encasements are carbon steel. The newer 
pipelines (Projects W-058, W-211, W-314, and W-566) typically have a stainless steel primary 
pipe. 

All piping encasements feature a protective coating. Most have factory-applied coal-tar enamel 
and a sprayed polyurethane insulation. The newer pipelines in the DST system are installed 
with a special coating system considered waterproof, which reduces the need for cathodic 
protection (sonie of these lines do have cathodic protection). The system consists of an epoxy 
coating bonded to the external surface of the encasement pipeline, a high-density foam layer 
covering the epoxy coating, and a protective fiberglass-reinforced plastic covering the foam. 
The design of the coating system was derived from the Steel Tank Institute ACT-100 

® ACT-I 00 is a registered trademark of Steel Tank Institute/Steel Plate Fabricators Association . 
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specification for underground storage tanks installed without cathodic protection. Two of the 
transfer lines for lab waste are fiberglass with a fiberglass pit identified as a siphon station. 

Waste transfer piping is typically buried at a depth of 2.5 to 4.0 ft. RPP-18652, Buried Pipe 
Analysis for DST System Integrity, identifies the burial depths of the specific drain, sluny, and 
supernatant pipelines of the DSTs. 

S.6 REFERENCES 

ASME B31.l , 2012, Power Piping, American Society of Mechanical Engineers, New York, 
New York. 

ASME B31.3 , 2012, Process Piping, American Society of Mechanical Engineers, New York, 
New York. 

RPP-18652, 2006, Buried Pipe Analysis for DST System Integrity Assessment, Rev. 1, 
LATA Inc., Richland, Washington. 

RPP-27591 , 2007, Volume 2: IQRPE DST System Integrity Assessment - Pipeline Integrity, 
Rev. 1, CH2M HILL Hanford Group, Inc. , Richland, Washington. 

RPP-40149, Integrated Waste Feed Delivery Plan , Volume 1, Process Strategy," and Volume 2, 
"Campaign Plan," Rev. 2, Washington River Protection Solutions, LLC, Richland, 
Washington. 

RPP-56942, Tank Farms Waste Transf er Pit Special Protective Coatings Inspection Program 
Plan, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-52790, Tank Farm Waste Transf er System Fitness-for-Service Annual Status Report, 
Washington River Protection Solutions, LLC, Richland, Washington. 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 .. .. ... .. .................... .. ........ ... .... ..... .... .. . ......... .... .. ..................... Page S-6 

493 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

APPENDIXT 
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Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 4/6/2006 4/28/2006 825 241-C-103 241-AN- 106 22 

Generator Transfer 4/13/2006 4/28/2006 1135 Raw Water 241-SY-1 02 1 

Generator Transfer 4/1 /2006 4/30/2006 606 Evaporator Water 241-AW-102 30 

Generator Transfer· 5/1 /2006 5/1/2006 354 Raw Water 241-AP-1 07 12 

Generator Transfer 5/1 /2006 5/1 /2006 11 33 Raw Water 241 -SY- 101 3 

Tank Transfer In 5/2/2006 5/12/2006 1120 241 -SY-101 241 -AP-107 767 

Tank Transfer Out 5/2/2006 5/12/2006 366 241 -SY-101 241 -AP- 107 767 

Generator Transfer 5/12/2006 5/12/2006 1129 Raw Water 241 -AP-1 07 9 

Generator Transfer 5/12/2006 5/12/2006 372 Raw Water 241 -SY- I0I 6 

Tank Transfer In 5/16/2006 5/22/2006 1054 241 -SY-102 241 -SY- 101 682 

Tank Transfer In 5/16/2006 5/22/2006 1224 241-S-l 12 241 -SY-102 88 

Tank Transfer Out 5/16/2006 5/22/2006 542 241 -SY-102 241-SY-101 682 

Generator Transfer 5/4/2006 5/26/2006 1136 Raw Water 241 -SY-1 02 8 

Tank Transfer In 6/1 /2006 6/21/2006 563 241 -S-l 12 241 -SY-102 21 

Generator Transfer 6/1 /2006 6/21 /2006 564 Raw Water 241-SY-102 1 

Tank Transfer In 6/7/2006 6/30/2006 838 241 -C-103 241 -AN-106 11 

Generator Transfer 7/20/2006 7/20/2006 1055 Flush Water 241 -SY- I0I 1 

Tank Transfer In 7/21/2006 7/21 /2006 863 241-C-1 03 241 -AN-106 24 

Generator Transfer 7/21 /2006 7/21 /2006 1094 Raw Water 241-AP-102 1 

Tank Transfer In 7/23/2006 7/31/2006 867 241 -C-204 241 -AN-1 06 4 

Generator Transfer 8/2/2006 8/2/2006 1024 Raw Water 241 -AP- 108 1 

Tank Transfer In 8/2/2006 8/17/2006 876 241 -C-204 241 -AN-106 9 

Generator Transfer 8/10/2006 8/18/2006 607 Raw Water 241-AW-102 1 

Generator Transfer 8/18/2006 8/18/2006 1130 Raw Water 241-AP-107 1 

Generator Transfer 8/22/2006 8/22/2006 1058 Flush Water 241-SY-101 2 

Tank Transfer In 8/23/2006 8/23/2006 903 241 -C-103 241-AN-1 06 27 

Tank Transfer In 8/29/2006 8/31/2006 613 241-S-1 12 241-SY-102 51 

Tank Transfer Out 8/31/2006 8/31/2006 584 241 -AW-102 242A 23 

Tank Transfer In 9/1 /2006 9/8/2006 1140 242A 241 -AP-103 247 

Tank Transfer Out 9/1/2006 9/12/2006 50 241 -AW-102 242A 534 

Generator Transfer 9/1/2006 9/12/2006 81 Evaporator Water 241-AW-102 31 

Tank Transfer In 9/1/2006 9/12/2006 669 241-S-l 12 241-SY-102 57 

Tank Transfer In 9/8/2006 9/12/2006 1055 242A 241 -AP-108 31 

Tank Transfer In 9/6/2006 9/21 /2006 909 241 -C-204 241-AN-106 6 

Generator Transfer 9/11/2006 9/24/2006 1065 Raw Water 241 -AN-102 2 

Tank Transfer In 10/2/2006 10/2/2006 678 241 -S-l 12 241-SY-102 9 

Generator Transfer 10/17/2006 10/23/2006 294 NaOH 24 1-AY-101 36 
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Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank .Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 10/18/2006 10/23/2006 295 Raw Water 241-AY-101 1 

Tank Transfer In 10/18/2006 10/30/2006 746 241-S-102 241-SY-102 68 

Tank Transfer In 10/17/2006 10/31 /2006 918 241-C-204 241-AN-106 9 

Generator Transfer 11 /14/2006 11/16/2006 770 NaOH 241-SY-102 22 

Tank Transfer Out 11 /16/2006 11 /20/2006 521 241-AN-106 241 -AW-102 416 

Tank Transfer In 11/16/2006 11 /20/2006 496 241-AN-106 241-AW-102 416 

Tank Transfer In 11 /1/2006 11 /30/2006 929 241-C-204 241-AN-106 12 

Generator Transfer 11/16/2006 11 /30/2006 937 Raw Water 241-AN-106 8 

Tank Transfer Out 11 /30/2006 11/30/2006 481 241-AN-106 241-AW-102 40 

Tank Transfer In 11 /30/2006 11/30/2006 536 241-AN-106 241-AW-102 40 

Tank Transfer Out 12/1/2006 12/8/2006 166 241-AN-106 241-AW-102 315 

Tank Transfer In 12/1/2006 12/8/2006 851 241-AN-106 241-AW-102 315 

Tank Transfer In 12/3/2006 12/11/2006 173 241-C-204 241-AN-106 8 

Generator Transfer 12/7/2006 12/14/2006 174 Raw Water 241-AN-106 1 

Tank Transfer In 12/16/2006 12/19/2006 659 241-AY-102 241-AN-106 485 

Tank Transfer Out 12/16/2006 12/19/2006 446 241-AY-102 241-AN-106 485 

Generator Transfer 12/19/2006 12/19/2006 661 Raw Water 241-AN-106 2 

Generator Transfer 12/3/2006 12/23 /2006 931 Raw Water 241-AY-102 6 

Generator Transfer 12/7/2006 12/23/2006 850 Raw Water 241-AW-102 2 

Tank Transfer In 12/21 /2006 12/23/2006 1080 241-AY-102 241-AW-102 230 

Tank Transfer Out 12/21 /2006 12/23/2006 216 241-AY-102 241-AW-102 230 

Tank Transfer In 12/20/2006 12/28/2006 675 241-C-108 241-AN-106 14 

Tank Transfer In 12/3/2006 12/29/2006 935 241-S-102 241-SY-102 167 

Tank Transfer Out 1/10/2007 1/13/2007 329 241-AP-101 241-A Y-102 782 

Tank Transfer In 1/10/2007 1/13/2007 999 241-AP-101 241-AY-102 782 

Tank Transfer In 1/2/2007 1/19/2007 1134 241-S-102 241-SY-102 196 

Tank Transfer In 1/2/2007 1/31 /2007 702 241-C-108 241-AN-106 27 

Tank Transfer In 2/6/2007 2/6/2007 1150 241-SY-102 241-SY-101 95 

Tank Transfer Out 2/6/2007 2/7./2007 1036 241-SY-102 241-SY-101 95 

Generator Transfer 2/8/2007 2/8/2007 339 Raw Water 241-AP-101 10 

Tank Transfer In 2/12/2007 2/13/2007 1130 241-S-112 241-SY-102 75 

Tank Transfer In 2/8/2007 2/18/2007 1156 241-SY-101 241-AP-101 817 

Tank Transfer Out 2/8/2007 2/18/2007 333 241-SY-101 241-AP-101 817 

Generator Transfer 2/6/2007 2/25/2007 1048 Raw Water 241-SY-102 12 

Tank Transfer In 2/19/2007 2/26/2007 802 241-SY-102 241-SY-101 469 

Tank Transfer Out 2/19/2007 2/26/2007 661 241-SY-102 241-SY-101 469 

Tank Transfer In 2/25/2007 2/27/2007 755 241-S-102 241-SY-102 94 
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Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 2/1 /2007 2/28/2007 707 241-C-108 241-AN-106 5 

Generator Transfer 2/5/2007 2/28/2007 310 Raw Water 241-A Y-101 1 

Tank Transfer In 2/7/2007 2/28/2007 1055 241-S-l 12 241-SY-102 7 

Tank Transfer In 2/27/2007 2/28/2007 792 241-S-112 241-SY-102 37 

Generator Transfer 2/28/2007 2/28/2007 316 Raw Water 241-AY-101 6 

Tank Transfer In 2/28/2007 2/28/2007 357 241-SY-101 241-AY-101 41 

TankTransfer Out 2/28/2007 2/28/2007 751 24 1-SY-101 241-A Y-101 41 

Tank Transfer In 3/1 /2007 3/5/2007 817 241-SY-101 241-AY-101 460 

Tank Transfer Out 3/1/2007 3/5/2007 291 24 1-SY-101 24 1-A Y-101 460 

Generator Transfer 3/5/2007 3/5/2007 83 1 Flush Water 24 1-AY-101 10 

Generator Transfer 3/5/2007 3/5/2007 296 Flush Water 241-SY-101 5 

Tank Transfer Out 3/13/2007 3/13/2007 683 241-AN-106 24 1-C-108 26 

Tank Transfer In 3/1/2007 3/14/2007 1277 241-S-102 241-SY- 102 485 

Tank Transfer In 3/12/2007 3/21 /2007 1104 241-SY-102 241-SY-101 802 

Generator Transfer 3/12/2007 3/21 /2007 1275 Flush Water 241-SY-102 2 

Tank Transfer Out 3/12/2007 3/21/2007 473 241-SY-102 241-SY-101 802 

Tank Transfer In 3/29/2007 3/30/2007 1141 241-AP-103 241 -AN-101 186 

Tank Transfer Out 3/29/2007 3/30/2007 952 241-AP.:103 241-AN-101 186 

Tank Transfer In 3/30/2007 3/30/2007 707 241-C-108 241-AN-106 24 

Generator Transfer 4/4/2007 4/4/2007 1143 Flush Water 24 1-AN-101 2 

Tank Transfer Out 4/6/2007 4/12/2007 759 241-AP-103 241-AP-108 192 

Tank Transfer In 4/6/2007 4/12/2007 1247 241-AP-103 241-AP-108 192 

Tank Transfer Out 4/12/2007 4/12/2007 683 241-AN-106 241-C-108 25 

Generator Transfer 4/12/2007 4/12/2007 760 Raw Water 241-AP-103 1 

Tank Transfer In 4/12/2007 4/27/2007 708 241-C-108 241-AN-106 25 

Generator Transfer 5/10/2007 5/ 10/2007 1136 Raw Water 241 -AP-105 1 

Generator Transfer 6/19/2007 6/19/2007 760 Raw Water 24 1-AP-103 1 

Tank Transfer In 6/19/2007 6/29/2007 748 241-C-109 241 -AN-106 40 

Generator Transfer 6/20/2007 6/30/2007 1109 Evaporator Water 241 -AW-102 28 

Generator Transfer 7/1 /2007 7/4/2007 1112 Evaporator Water 241-AW-102 3 

Tank Transfer Out 7/4/2007 7/22/2007 382 241-AW-102 242A 731 

Tank Transfer In 7/4/2007 7/22/2007 383 242A 241-AW-102 1 

Generator Transfer 7/19/2007 7/23/2007 1107 222S Waste 241-SY-101 3 

Tank Transfer In 7/2/2007 7/24/2007 759 24 1-C-109 241-AN-106 10 

Generator Transfer 7/22/2007 7/24/2007 1100 Raw Water 241-AP-104 3 

Tank Transfer Out 7/24/2007 7/24/2007 734 241 -AN-106 241-C-109 25 

Tank Transfer In 7/25/2007 7/26/2007 570 241 -S-102 241-SY-102 100 
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Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 7/22/2007 7/31 /2007 403 Evaporator Water 241-AW-102 20 

Tank Transfer Out 7/31 /2007 7/31 /2007 995 241-AP-104 24 1-AW-102 105 

Tank Transfer In 7/31/2007 7/31 /2007 508 241-AP-104 241-AW-102 105 

Generator Transfer 8/3/2007 8/3/2007 1009 Raw Water 24 1-AW-102 1 

Tank Transfer Out 8/1 /2007 8/4/2007 510 24 1-AP-104 241-AW-102 485 

Tank Transfer In 8/1/2007 8/4/2007 993 241-AP-104 241-AW-102 485 

Generator Transfer 8/1/2007 8/7/2007 1008 Flush Water 241-AW-102 15 

Tank Transfer In 8/7/2007 8/16/2007 1129 242A 241-AP-103 369 

Tank Transfer Out 8/7/2007 8/16/2007 400 241-AW-102 242A 609 

Generator Transfer 8/3/2007 8/20/2007 506 Raw Water 241-AP-104 1 

Generator Transfer 8/20/2007 8/20/2007 872 Raw Water 241-A W-102 1 

Tank Transfer Out 8/16/2007 8/21 /2007 35 241-AP-104 241-AW-102 471 

Tank Transfer In 8/16/2007 8/21 /2007 871 241-AP-104 241-AW-102 471 

Tank Transfer In 8/13/2007 8/23/2007 758 241-C-109 241-AN-106 24 

Tank Transfer In 8/21 /2007 8/23/2007 1141 242A 241-AP-103 12 

Tank Transfer Out 8/21/2007 8/23/2007 821 241-A W-102 242A 51 

Tank Transfer In 8/23/2007 8/31/2007 495 242A 241-AP-104 460 

Tank Transfer Out 8/23/2007 8/31/2007 78 241-AW-102 242A 743 

Tank Transfer In 9/3/2007 9/8/2007 109 242A 241-AW-102 29 

Generator Transfer 1/25/2008 1/25/2008 896 NaOH 241-AY-101 15 

Tank Transfer Out 2/22/2008 2/24/2008 693 241-AP-101 241-AW-102 462 

Tank Transfer In 2/22/2008 2/24/2008 572 241-AP-101 241-AW-102 462 

Generator Transfer 2/1 /2008 2/29/2008 1157 Raw Water 241-AP-101 1 

Tank Transfer Out 3/15/2008 3/16/2008 711 241-AP-105 241-AW-102 428 

Tank Transfer In 3/15/2008 3/16/2008 999 241-AP-105 241-AW-102 428 

Generator Transfer 3/16/2008 3/16/2008 1000 Raw Water 241-AW-102 1 

Tank Transfer In 3/18/2008 3/20/2008 1152 241-AP-105 241-AP-101 459 

Tank Transfer Out 3/18/2008 3/20/2008 253 241-AP-105 241-AP-101 459 

Generator Transfer 3/20/2008 3/20/2008 1153 Raw Water 241-AP-l 01 1 

Generator Transfer 3/16/2008 3/21 /2008 712 Raw Water 241-AP-105 1 

Tank Transfer In 4/18/2008 4/19/2008 599 241-AP-107 241-AP-105 345 

Tank Transfer Out 4/18/2008 4/19/2008 774 241-AP-107 241-AP-105 345 

Generator Transfer 4/19/2008 4/19/2008 775 Raw Water 241-AP-107 1 

Generator Transfer 4/19/2008 4/26/2008 600 Raw Water 241-AP-105 1 

Tank Transfer In 4/24/2008 4/26/2008 754 241-AW-106 241-AP-105 154 

Tank Transfer Out 4/24/2008 4/26/2008 969 241-AW-106 241-AP-105 154 

Generator Transfer 4/24/2008 4/26/2008 973 Raw Water 241-A W-106 4 
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Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 5/1/2008 5/1 /2008 1057 Raw Water 241-AN-102 1 

Generator Transfer 5/7/2008 5/7/2008 836 Raw Water 241-AZ-1 01 I 

Tank Transfer In 6/7/2008 6/8/2008 11 35 241-AZ-1 02 241-AW-106 163 

Tank Transfer Out 6/7/2008 6/8/2008 767 241-AZ-102 241-AW-106 163 

Generator Transfer 6/8/2008 6/8/2008 1135 Raw Water 241 -AP-103 2 

Generator Transfer 6/8/2008 6/8/2008 11 36 Raw Water 241-AW-1 06 1 

Tank Transfer In 6/1 1/2008 6/12/2008 980 241-AZ-1 02 241-AP-105 227 

Tank Transfer Out 6/11/2008 6/12/2008 538 241-AZ-1 02 24 1-AP-105 227 

Tank Transfer In 6/12/2008 6/14/2008 11 21 24 1-AZ-102 24 1-AP- 107 347 

Tank Transfer Out 6/12/2008 6/14/2008 188 241 -AZ-1 02 241 -AP-107 347 

Generator Transfer 6/14/2008 6/14/2008 98 1 Raw Water 241-AP- 105 I 

Generator Transfer 6/14/2008 6/14/2008 11 22 Raw Water 241-AP-107 1 

Generator Transfer 6/14/2008 6/14/2008 187 Raw Water 241-AZ-102 2 

Tank Transfer In 6/17/2008 6/26/2008 761 241-C-1 09 241-AN-106 4 

Generator Transfer 6/12/2008 6/29/2008 757 Flush Water 24 1-AN-1 06 I 

Generator Transfer 7/1 /2008 7/10/2008 764 Raw Water 241-AN-106 3 

Tank Transfer In 7/1/2008 7/10/2008 766 241-C-1 09 241 -AN-106 4 

Generator Transfer 7/31/2008 7/31/2008 767 Raw Water 241 -AN-106 1 

Generator Transfer 8/27/2008 8/30/2008 1005 Evaporator Water 241-AW-1 02 5 

Generator Transfer 9/3/2008 9/11/2008 1047 Evaporator Water 24 1-AW-102 41 

Generator Transfer 9/18/2008 9/18/2008 1048 Raw Water 241-AW-102 1 

Tank Transfer In 9/22/2008 9/24/2008 823 241-C-110 24 1-AN-1 06 55 

Generator Transfer 9/24/2008 9/24/2008 824 Raw Water 241-AN-106 1 

Generator Transfer 9/25/2008 9/29/2008 11 38 Raw Water 241-AP-1 06 7 

Generator Transfer 11 /18/2008 11 /18/2008 1108 222S Waste 241 -SY-101 3 

Generator Transfer 12/3/2008 12/30/2008 823 Raw Water 241-AN-106 1 

Generator Transfer 1/9/2009 1/14/2009 828 Raw Water 241-AN-106 3 

Generator Transfer 1/10/2009 1/14/2009 1133 Raw Water 24 1-AP-103 2 

Tank Transfer Out 1/20/2009 1/21/2009 716 241 -AN-106 241-AZ-1 01 11 2 

Tank Transfer In 1/20/2009 1/21/2009 946 241-AN-106 241 -AZ-1 01 11 2 

Tank Transfer In 1/22/2009 1/30/2009 767 241-C-1 10 241-AN-1 06 51 

Tank Transfer Out 2/7/2009 2/7/2009 762 241-AN-106 241-AZ-101 52 

Generator Transfer 2/7/2009 2/7/2009 763 Raw Water 24 1-AN-106 1 

Tank Transfer In 2/7/2009 2/7/2009 999 241 -AN-106 241-AZ-101 52 

Generator Transfer 2/7/2009 2/7/2009 1001 Raw Water 24 1-AZ-1 01 2 

Tank Transfer In 2/2/2009 2/27/2009 814 241 -C-110 241-AN-106 47 

Generator Transfer 2/10/2009 2/27/2009 1134 Raw Water 241-AW-106 1 
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Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 2/27/2009 2/27/2009 1135 Raw Water 241 -AW-106 1 

Generator Transfer 3/3/2009 3/3/2009 1135 Raw Water 241 -AW-106 2 

Tank Transfer In 3/2/2009 3/5/2009 767 241-C-110 241-AN-106 3 

Generator Transfer 3/3/2009 3/20/2009 1057 Raw Water 241-A W-102 11 

Tank Transfer Out 3/21 /2009 3/21 /2009 1015 241-AW-102 242A 42 

Tank Transfer In 3/22/2009 3/31 /2009 1057 242A 241-AW-102 42 

Generator Transfer 4/19/2009 4/24/2009 1074 Evaporator Water 241 -AW-102 17 

Tank Transfer In 4/23/2009 4/27/2009 767 241-C-110 241 -AN-106 1 

Tank Transfer Out 4/24/2009 4/27/2009 774 241-AW-102 242A 300 

Tank Transfer In 4/25/2009 4/29/2009 629 242A 241-AP-104 139 

Tank Transfer Out 4/28/2009 4/29/2009 965 241 -AP-101 241-AW-102 184 

Tank Transfer In 4/28/2009 4/29/2009 958 241-AP-101 241-AW-102 184 

Generator Transfer 4/28/2009 4/29/2009 961 Flush Water 241-AW-102 3 

Tank Transfer Out 4/29/2009 4/30/2009 916 241-AP-101 241-AW-102 49 

Tank Transfer In 4/29/2009 4/30/2009 989 242A 241-AW-102 28 

Tank Transfer In 4/29/2009 4/30/2009 1038 241-AP-101 241-AW-102 49 

Generator Transfer 5/14/2009 5/14/2009 979 Raw Water 241-AP-105 1 

Generator Transfer 5/18/2009 5/18/2009 1039 Evaporator Water 241-AW-102 1 

Tank Transfer Out 5/18/2009 5/23/2009 682 241-AW-102 242A 357 

Tank Transfer In 5/19/2009 5/23/2009 800 242A 241-AP-104 171 

Tank Transfer In 5/23/2009 5/28/2009 1049 242A 241 -AP-104 249 

Tank Transfer Out 5/23/2009 5/28/2009 217 241-AW-102 242A 465 

Generator Transfer 5/30/2009 5/30/2009 221 Evaporator Water 241 -AW-102 4 

Tank Transfer In 5/30/2009 5/31/2009 1071 242A 241-AP-104 22 

Tank Transfer Out 5/30/2009 5/31/2009 181 241-AW-102 242A 40 

Tank Transfer Out 5/31/2009 5/31/2009 719 241-AP-101 241-AW-102 199 

Tank Transfer In 5/31 /2009 5/31/2009 393 241-AP-101 241 -AW-102 199 

Tank Transfer Out 6/1/2009 6/3/2009 36 241-AP-101 241-AW-102 683 

Tank Transfer In 6/1/2009 6/3/2009 1076 241-AP-101 241 -AW-102 683 

Tank Transfer In 6/3/2009 6/4/2009 1139 242A 241 -AP-104 69 

Tank Transfer Out 6/3/2009 6/4/2009 955 241 -AW-102 242A 121 

Generator Transfer 6/3/2009 6/7/2009 38 Raw Water 241 -AP-101 1 

Generator Transfer 6/9/2009 6/10/2009 782 NaOH 241-AN-106 15 

Generator Transfer 5/31/2009 6/11 /2009 194 Raw Water 241-AW-102 13 

Tank Transfer In 6/5/2009 6/11/2009 1115 241-AP-104 241 -AP-101 1077 

Tank Transfer Out 6/5/2009 6/11/2009 62 241-AP-104 241-AP-101 1077 

Tank Transfer In 6/5/2009 6/11/2009 1004 242A 241-AW-102 49 
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RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer Out 6/12/2009 6/24/2009 77 241-AW-1 02 242A 927 

Tank Transfer In 6/13/2009 6/24/2009 558 242A 241-AP-104 493 

Tank Transfer In 6/24/2009 6/25/2009 107 242A 24 1-AW-102 30 

Generator Transfer 6/28/2009 6/28/2009 1132 Raw Water 241 -AP-1 03 1 

Generator Transfer 6/7/2009 6/30/2009 65 Raw Water 241-AP-104 3 

Tank Transfer In 6/29/2009 6/30/2009 1260 24 1-AP-1 04 24 1-AP-103 128 

Tank Transfer Out 6/29/2009 6/30/2009 430 24 1-AP-1 04 24 1-AP-103 128 

Tank Transfer Out 7/2/2009 7/2/2009 1237 241 -AP-1 03 241-AP-1 04 21 

Tank Transfer In 7/2/2009 7/2/2009 450 241 -AP-103 241-AP-104 21 

Generator Transfer 7/2/2009 7/21 /2009 1238 Raw Water 241-AP- 103 1 

Generator Transfer 8/13/2009 8/13/2009 178 Raw Water 241-AZ-102 6 

Generator Transfer 8/19/2009 8/25/2009 991 Raw Water 241 -AY-101 1 

Generator Transfer 8/19/2009 8/28/2009 1142 Raw Water 241-AN-1 01 3 

Tank Transfer Out 8/31 /2009 8/31/2009 948 241 -AP-105 241-AZ-102 31 

Generator Transfer 8/31 /2009 8/31/2009 949 Raw Water 241-AP-105 1 

Tank Transfer In 8/31/2009 8/31/2009 209 241-AP- 105 241-AZ-102 31 

Generator Transfer 911 /2009 9/3/2009 1137 Raw Water 241-AP-106 1 

Tank Transfer Out 9/1/2009 9/6/2009 247 241-AP-105 241-AZ-102 702 

Tank Transfer In 9/1/2009 9/6/2009 911 241-AP-105 241 -AZ-102 702 

Generator Transfer 9/6/2009 9/6/2009 247 Raw Water 241-AP-105 1 

Generator Transfer 9/6/2009 9/6/2009 917 Raw Water 241 -AZ-102 2 

Generator Transfer 9/1 /2009 9/21/2009 1144 Raw Water 241-AN-1 01 2 

Generator Transfer 10/13/2009 10/13/2009 11 31 Raw Water 241-AW-106 1 

Tank Transfer Out 11 /2/2009 11/2/2009 1102 241-AN-1 01 241-AP-1 05 38 

Tank Transfer In 11 /2/2009 11/2/2009 284 241-AN-101 241 -AP-105 38 . 
Tank Transfer Out 11 /20/2009 11 /24/2009 249 241-AN-101 241-AP-105 853 

Tank Transfer In 11/20/2009 11/24/2009 1137 241 -AN-1 01 241-AP-105 853 

Generator Transfer 11 /25/2009 11 /25/2009 250 Raw Water 241-AN-101 1 

Tank Transfer In 12/1 /2009 12/4/2009 579 241 -AY-1 01 241-AN-101 329 

Tank Transfer Out 12/1/2009 12/4/2009 683 241-AY-101 241-AN-101 329 

Generator Transfer 12/2/2009 12/30/2009 576 Raw Water 24 1-AN-1 01 1 

Generator Transfer 1/3/2010 1/7/2010 576 Raw Water 241-AN-1 01 2 

Tank Transfer Out 1/8/2010 1/8/2010 571 241-AN- 101 241-C-104 5 

Generator Transfer 1/9/2010 1/28/2010 575 Raw Water 241 -AN-101 4 

Tank Transfer In 1/12/2010 1/28/2010 587 241-C-1 04 241 -AN-1 01 1 

Generator Transfer 1/31 /2010 1/3 1/2010 11 05 Raw Water 241 -AP- 107 1 

Generator Transfer 2/8/2010 2/14/2010 1129 Raw Water 241-AW-106 3 
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RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 2/10/2010 2/14/2010 927 241-AW-106 241-AW-102 822 

Tank Transfer Out 2/10/2010 2/14/2010 307 241-AW-106 241-AW-102 822 

Generator Transfer 2/14/2010 2/14/2010 928 Raw Water 241-AW-102 1 

Tank Transfer In 2/1 /2010 2/25/2010 730 241-C-104 241-AN-101 144 

Generator Transfer 2/1 /2010 2/26/2010 586 Raw Water 241-AN-101 1 

Tank Transfer In 3/3/2010 3/22/2010 799 241-C-104 241-AN-101 72 

Generator Transfer 3/3/2010 3/25/2010 931 Raw Water 241-AW-102 2 

Generator Transfer 4/28/2010 4/28/2010 798 Raw Water 241-AN-101 1 

Generator Transfer 4/22/2010 4/29/2010 934 Raw Water 241-AW-102 3 

Generator Transfer 5/27/2010 5/27/2010 722 Raw Water 241"AY-101 1 

Generator Transfer 5/18/2010 5/28/2010 978 Evaporator Water 241-AW-102 44 

Generator Transfer 6/1 8/2010 6/18/2010 1088 Raw Water 241-AN-107 1 

Generator Transfer 8/26/2010 8/29/2010 983 Evaporator Water 241-AW-102 4 

Generator Transfer 8/26/2010 8/29/2010 309 Evaporator Water 241-AW-106 1 

Tank Transfer Out 8/29/2010 8/29/2010 936 241-AW-102 242A 47 

Generator Transfer 8/31/2010 8/31 /2010 803 NaOH 241-AN-101 5 

Generator Transfer 8/31/2010 8/31/2010 804 Flush Water 241-AN-101 1 

Tank Transfer In 8/29/2010 9/1 /2010 321 242A 241-AW-106 12 

Tank Transfer Out 9/1 /2010 9/10/2010 79 241-AW-102 242A 857 

Tank Transfer In 9/1 /2010 9/1 0/2010 890 242A 241-AW-106 568 

Tank Transfer In 9/1 4/2010 9/1 4/2010 807 241-C-l l I 241-AN-101 2 

Generator Transfer 9/1 0/2010 9/20/2010 123 Evaporator Water 241-AW-102 43 

Generator Transfer 9/20/2010 9/20/2010 893 Raw Water 241-AW-106 3 

Generator Transfer 9/21 /2010 9/21 /2010 1106 222S Waste 241-SY-101 1 

Tank Transfer In 9/20/2010 9/23/2010 721 241-AW-106 241-AW-102 598 

Tank Transfer Out 9/20/2010 9/23/2010 295 241-AW-106 241-AW-102 598 

Generator Transfer 9/20/2010 9/23/2010 308 Evaporator Water 241-AW-106 13 

Generator Transfer 9/23/2010 9/23/2010 724 Raw Water 241-AW-102 1 

Generator Transfer 9/23/2010 9/23/2010 310 Raw Water 241-AW-106 2 

Generator Transfer 9/23/2010 9/24/2010 723 Evaporator Water 241-AW-102 2 

Tank Transfer Out 9/24/2010 10/1/2010 496 241-AW-102 242A 228 

Tank Transfer In 9/24/2010 10/1 /2010 465 242A 241-AW-106 155 

Tank Transfer Out 10/1/2010 10/5/2010 169 241-AW-102 242A 327 

Tank Transfer In 10/1/2010 10/5/2010 639 242A 241-AW-106 176 

Generator Transfer 10/5/2010 10/13/2010 232 Evaporator Water 241-AW-102 64 

Generator Transfer 10/5/2010 10/13/2010 640 Evaporator Water 241-AW-106 1 

Tank Transfer In 10/28/2010 10/29/2010 815 241-C-l l l 241-AN-101 9 
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RPP-RPT-58441 Rev.00 3/2/2016 - 12 :53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 11 /2/2010 11/4/2010 816 241-C-111 241-AN-101 2 

Generator Transfer 11 /5/2010 11 /5/2010 817 Raw Water 241-AN-101 1 

Generator Transfer 1/1/2011 1/31/2011 1135 Raw Water 241-AP-106 1 

Tank Transfer In 2/8/2011 2/9/2011 824 241-C-104 241-AN-101 9 

Generator Transfer 2/1 0/2011 2/1 0/2011 825 Raw'Water 241-AN-101 1 

Tank Transfer In 2/1 0/2011 2/14/2011 851 241-C-104 241-AN-101 26 

Tank Transfer Out 2/18/2011 2/18/2011 850 241-AN-101 241-C-104 1 

Generator Transfer 2/18/2011 2/18/2011 851 Raw Water 241-AN-101 1 

Generator Transfer 3/1 1/2011 3/11/2011 771 Raw Water 241-AN-106 2 

Tank Transfer Out 3/ 11 /2011 3/1 4/2011 769 241-AN-106 241-AY-101 9 

Tank Transfer In 3/ 11 /2011 3/14/2011 794 241-AN-106 241-AY-101 9 

Generator Transfer 3/1 1/2011 3/1 7/2011 795 Raw Water 241-AY-101 1 

Tank Transfer Out 3/1 6/2011 3/1 7/2011 784 241-AN-101 241-AY-101 71 

Tank Transfer In 3/1 6/2011 3/1 7/2011 866 241-AN-101 241-AY-101 71 

Generator Transfer 3/9/2011 3/25/2011 855 Raw Water 241-AN-101 4 

Tank Transfer In 3/29/2011 3/31 /2011 793 241-C-104 241-AN-101 9 

Generator Transfer 4/7/2011 4/7/2011 1112 222S Waste 241-SY-101 5 

Tank Transfer Out 4/4/2011 4 /20/2011 768 241-AN-101 241-C-104 25 

Tank Transfer In 4/5/2011 4/20/2011 794 241-C-104 241-AN-101 26 

Generator Transfer 4/1 8/2011 4/20/2011 1235 Raw Water 241-AP-103 1 

Generator Transfer 4/18/2011 4/21/2011 444 Raw Water 241-AP-104 1 

Generator Transfer 4/1 9/2011 4/21/2011 1134 Raw Water 241-AP-105 1 

Generator Transfer 4/19/2011 4/21 /2011 1134 Raw Water 241-AP-106 1 

Generator Transfer 4/1 9/2011 4/21 /2011 1096 Raw Water 241-AP-107 1 

Generator Transfer 4/1 9/2011 4/21 /2011 1243 Raw Water 241-AP-108 1 

Generator Transfer 4/21/2011 4/21/2011 1078 Raw Water 241-AP-102 1 

Tank Transfer In 4/21 /2011 4/26/2011 812 241-C-l 04 241-AN-101 18 

Tank Transfer In 5/2/2011 5/6/2011 819 241-C-104 241-AN-101 9 

Generator Transfer 5/2/2011 5/9/2011 820 Raw Water 241-AN-101 1 

Tank Transfer In 5/6/2011 5/9/2011 825 241-C-104 241-AN-101 5 

Tank Transfer In 5/9/2011 5/9/2011 830 241-C-104 241-AN-101 5 

Generator Transfer 5/4/2011 5/31 /2011 772 Raw Water 241-AN-106 1 

Generator Transfer 7/13/2011 7/29/2011 832 Raw Water 241-AN-101 1 

Generator Transfer 7/13/2011 7/29/2011 769 Raw Water 241-AN-106 1 

Tank Transfer Out 8/29/2011 8/31 /2011 600 241-AN-106 241-AP-104 167 

Tank Transfer In 8/29/2011 8/31/2011 610 241-AN-106 241-AP-104 167 

Generator Transfer 8/31/2011 8/31 /2011 602 Raw Water 241-AN-106 2 
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RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 8/31/2011 8/31/2011 611 Raw Water 241-AP-104 1 

Tank Transfer Out 9/26/2011 9/27/2011 597 241-AN-106 241-C-107 4 

Tank Transfer Out 10/12/2011 10/13/2011 666 241-AN-101 ,241 -AP-l 04 168 

Tank Transfer In 10/12/2011 10/13/2011 779 241-AN-101 241-AP-104 168 

Tank Transfer In 10/13/2011 10/14/2011 675 241-C-108 241-AN-106 9 

Tank Transfer Out 10/23/2011 10/23/2011 638 241-AN-106 241-AP-104 37 

Tank Transfer In 10/23/2011 10/23/2011 816 241-AN-106 241-AP-104 37 

Generator Transfer 10/23/2011 10/23/2011 818 Flush Water 241-AP-104 2 

Tank Transfer In 10/10/2011 10/28/2011 666 241-C-107 241-AN-106 71 

Generator Transfer 11 /2/2011 11 /2/2011 639 Raw Water 241-AN-106 I 

Generator Transfer 12/27/2011 12/27/2011 666 Raw Water 241 -AN-I0I 1 

Tank Transfer Out 12/28/2011 12/30/2011 652 241-AN-101 241-C-l 12 14 

Tank Transfer In 1/3/2012 1/9/2012 666 241-C-l 12 241-AN-101 15 

Tank Transfer Out 1/5/2012 1/9/2012 663 241-AN-101 241-C-l 12 3 

Generator Transfer 1/18/2012 1/23/2012 683 Raw Water 241-AN-I0I I 

Generator Transfer 1/4/2012 1/24/2012 714 Raw Water 241-AN-106 I 

Tank Transfer In 1/4/2012 1/27/2012 713 241 -C-108 241-AN-106 76 

Tank Transfer In 1/12/2012 1/31/2012 682 241-C-112 241-AN-101 19 

Generator Transfer 2/1 /2012 2/23/2012 680 Raw Water 241-AN-I0I 2 

Tank Transfer Out 2/1 /2012 2/27/2012 678 241-AN-101 241-C-112 3 

Tank Transfer In 2/3/2012 2/29/2012 719 241-C-l 12 241-AN-101 39 

Tank Transfer In 3/21 /2012 3/22/2012 744 241-C-108 241-AN-106 30 

Generator Transfer 3/6/2012 3/27/2012 739 Raw Water 241-AN-I0I 1 

Tank Transfer In 3/1/2012 3/30/2012 738 241-C-l 12 241-AN-I0I 19 

Generator Transfer 4/2/2012 4/6/2012 744 Raw Water 241-AN-106 1 

Tank Transfer In 4/2/2012 4/18/2012 745 241-C-112 241-AN-101 5 

Generator Transfer 4/2/2012 4/22/2012 740 Raw Water 241-AN-101 3 

Tank Transfer In 5/1 /2012 5/2/2012 753 241-C-109 241-AN-106 II 

Tank Transfer Out 5/2/2012 5/4/2012 614 241-AN-106 241-AP-104 139 

Tank Transfer In 5/2/2012 5/4/2012 955 241-AN-106 241-AP-104 139 

Generator Transfer 5/4/2012 5/4/2012 956 Raw Water 241-AP-104 1 

Generator Transfer 5/6/2012 5/6/2012 631 NaOH 241-AN-106 17 

Generator Transfer 5/1 /2012 5/8/2012 748 Raw Water 241-AN-106 4 

Tank Transfer In 5/23/2012 5/30/2012 657 241-C-107 241-AN-106 26 

Tank Transfer In 6/4/2012 6/28/2012 738 241-C-107 241 -AN-106 81 

Generator Transfer 6/8/2012 6/29/2012 739 Raw Water 241-AN-106 1 

Tank Transfer Out 7/23/2012 7/23/2012 719 241-AN-106 241-AP-104 57 
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RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 7/23/2012 7/23/2012 1013 241-AN-106 241-AP-104 57 

Generator Transfer 7/23/2012 7/23/2012 1015 Raw Water 241-AP-104 2 

Generator Transfer 7/24/2012 7/24/2012 1118 222S Waste 241-SY-101 3 

Tank Transfer In 7/25/2012 7/25/2012 778.3 241-C-109 241-AN-106 59.3 

Generator Transfer 7/2/2012 7/31 /2012 740 Raw Water 241 -AN-106 3 

Tank Transfer In 7/2/2012 7/31/2012 776 241 -C-107 241-AN-106 36 

Generator Transfer 7/13/2012 7/31 /2012 746 Raw Water 241-AN-101 1 

Tank Transfer In 7/30/2012 7/31 /2012 1257 241 -AP-105 241-AP-101 149 

Tank Transfer Out 7/30/2012 7/31 /2012 986 241-AP-105 241-AP-101 149 

Tank Transfer Out 8/6/2012 8/6/2012 775 241-AN-106 241 -C-107 1 

Tank Transfer Out 8/6/2012 8/7/2012 984 241-AP-101 241-AP-105 272 

Tank Transfer In 8/6/2012 8/7/2012 1257 241-AP-101 241-AP-105 272 

Generator Transfer 8/6/2012 8/9/2012 1258 Raw Water 241 -AP-105 1 

Tank Transfer In 8/9/2012 8/9/2012 998 241 -AP-105 241 -AP-I0I 12 

Tank Transfer Out 8/9/2012 8/9/2012 1246 241 -AP-105 241 -AP-101 12 

Tank Transfer Out 8/11 /2012 8/11/2012 650 241-AN-106 241-AP-104 128 

Tank Transfer In 8/11 /2012 8/11 /2012 1142 241 -AN-106 241 -AP-104 128 

Generator Transfer 8/13/2012 8/13/2012 1051 Raw Water 241-AN-104 2 

Tank Transfer Out 8/13/2012 8/13/2012 936 241-AP-101 241-AP-102 62 

Tank Transfer In 8/13/2012 8/13/2012 1140 241 -AP-101 241 -AP-102 62 

Generator Transfer 8/7/2012 8/17/2012 986 Raw Water 241 -AP-101 2 

Tank Transfer In 8/14/2012 8/17/2012 818 241-C-104 241-AN-101 70 

Tank Transfer In 8/14/2012 8/17/2012 1236 241-AW-106 241 -AP-101 300 

Tank Transfer Out 8/14/2012 8/17/2012 333 241 -AW-106 241-AP-101 300 

Generator Transfer 8/20/2012 8/23/2012 1119 Raw Water 241-SY-101 1 

Generator Transfer 8/6/2012 8/24/2012 778 Raw Water 241-AN-106 3 

Generator Transfer 8/11 /2012 8/31 /2012 1144 Raw Water 241 -AP-104 2 

Generator Transfer 8/14/2012 8/31 /2012 341 Raw Water 241 -AW-106 8 

Tank Transfer Out 8/27/2012 8/31 /2012 466 241 -AP-104 241 -AW-106 671 

Tank Transfer In 8/27/2012 8/31 /2012 1012 241-AP-104 241-AW-106 671 

Tank Transfer Out 9/4/2012 9/4/2012 338 241-AP-104 241 -AW-106 127 

Tank Transfer In 9/4/2012 9/4/2012 1138 241-AP-104 241 -AW-106 127 

Generator Transfer 9/4/2012 9/4/2012 1139 Raw Water 241-AW-106 1 

Tank Transfer In 9/11 /2012 9/12/2012 737 241-C-109 241-AN-106 86 

Tank Transfer In 9/13/2012 9/13/2012 750 241-C-107 241-AN-106 13 

Tank Transfer Out 9/19/2012 9/19/2012 747 241-AN-106 241-C-107 3 

Tank Transfer In 9/20/2012 9/20/2012 749 241 -C-107 241-AN-106 2 
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RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 9/26/2012 9/26/2012 435 Raw Water 24·1-AP-104 1 

Generator Transfer 9/5/2012 9/27/2012 651 Raw Water 241-AN-106 4 

Tank Transfer Out 9/26/2012 9/27/2012 653 241-AN-106 241-AP-104 96 

Tank Transfer In 9/26/2012 9/27/2012 434 241-AN-106 241-AP-104 96 

Generator Transfer 10/10/2012 10/31 /2012 819 Raw Water 241-AN-101 3 

Generator Transfer 11 /2/2012 11 /5/2012 824 Raw Water 241-AN-101 5 

Tank Transfer Out 11 /13/2012 11/14/2012 749 241-AN-101 241-AP-104 75 

Tank Transfer In 11 /13/2012 11/14/2012 509 241-AN-101 241-AP-104 75 

Generator Transfer 12/19/2012 12/20/2012 567 NaOH 241-SY-102 26 

Tank Transfer In 12/10/2012 12/28/2012 768 241-C-101 241-AN-101 20 

Generator Transfer 1/4/2013 1/1 1/2013 787 Raw Water 241-AN-101 1 

Tank Transfer In 1/3/2013 1/17/2013 786 241-C-101 241-AN-101 19 

Tank Transfer Out 1/11/2013 1/22/2013 746 241-AN-101 241-C-101 41 

Generator Transfer 2/20/2013 2/27/2013 791 Raw Water 241-AN-101 1 

Generator Transfer 2/27/2013 2/27/2013 648 Raw Water 241-AN-106 3 

Tank Transfer In 2/20/2013 2/28/2013 790 241-C-101 241-AN-101 46 

Tank Transfer In 3/1/2013 3/15/2013 794 241-C-101 241-AN-101 3 

Tank Transfer Out 3/12/2013 3/18/2013 783 241-AN-101 241-C-101 9 

Generator Transfer 3/19/2013 3/19/2013 784 Raw Water 241-AN-101 1 

Generator Transfer 3/26/2013 3/26/2013 1056 NaOH 241-AN-102 18 

Generator Transfer 4/1 /2013 4/8/2013 1074 NaOH 241-AN-102 18 

Tank Transfer In 5/14/2013 5/14/2013 789 241-C-101 241-AN-101 8 

Tank Transfer Out 5/15/2013 5/15/2013 788 241-AN-101 241-C-101 1 

Tank Transfer Out 5/20/2013 5/29/2013 599 241-AN-106 241-C-107 41 

Tank Transfer In 5/21/2013 5/30/2013 638 241-C-107 241-AN-106 37 

Generator Transfer 5/30/2013 5/30/2013 639 Raw Water 241-AN-106 1 

Generator Transfer 5/31/2013 5/31 /2013 957 Raw Water 241-A Y-101 3 

Tank Transfer In 6/4/2013 6/5/2013 789 241-C-101 241-AN-101 3 

Tank Transfer Out 6/3/2013 6/17/2013 786 241-AN-101 241-C-101 2 

Tank Transfer In 6/7/2013 6/19/2013 794 241-C-101 241-AN-101 5 

Generator Transfer 6/7/2013 6/19/2013 797 Raw Water 241-AN-101 3 

Generator Transfer 6/10/2013 6/26/2013 638 Raw Water 241-AN-106 1 

Generator Transfer 6/26/2013 6/26/2013 225 Evaporator Water 241-AW-102 2 

Tank Transfer In 6/28/2013 6/28/2013 640 241-C-107 241-AN-106 2 

Tank Transfer In 7/2/2013 7/5/2013 639 241-C-107 241-AN-106 1 

Generator Transfer 7/5/2013 7/22/2013 640 Raw Water 241-AN-106 1 

Tank Transfer Out 7/11 /2013 7/23/2013 798 241-AN-101 241-C-101 2 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 7/9/2013 7/25/2013 800 241-C-l 01 241-AN-101 3 

Tank Transfer Out 7/22/2013 7/25/2013 442 241-AP-107 241-AW-102 639 

Tank Transfer In 7/22/.2013 7/25/2013 863 241-AP-107 241-AW-102 639 

Generator Transfer 7/25/2013 7/25/2013 864 Flush Water 241-AW-102 1 

Tank Transfer In 8/8/2013 8/14/2013 801 241-C-101 241-AN-101 4 

Tank Transfer In 8/14/2013 8/14/2013 641 241-C-l 10 241-AN-106 3 

Tank Transfer Out 8/15/2013 8/15/2013 799 241-AN-101 241-C-101 2 

Tank Transfer In 8/19/2013 8/21 /2013 801 241-C-101 241-AN-101 2 

Tank Transfer In 8/21 /2013 8/21 /2013 643 241-C-l 10 241-AN-106 2 

Tank Transfer Out 9/11 /20 13 9/12/2013 825 241-AN-101 241-C-l 01 1 

Tank Transfer Out 9/11 /2013 9/18/2013 663 241-AN-106 241-C-110 2 

Tank Transfer Out 9/17/2013 9/25/2013 800 241-AN-101 241-AP-104 25 

Tank Transfer In 9/17/2013 9/25/2013 534 241-AN-101 241-AP-104 25 

Tank Transfer In 9110/2013 9/26/2013 665 241-C-l l 0 241-AN-106 21 

Generator Transfer 9/6/2013 9/30/2013 803 Raw Water 241-AN-101 4 

Tank Transfer In 9/9/2013 9/30/2013 826 241-C-101 241-AN-101 23 

Tank Transfer In 10/1/2013 10/16/2013 729 241-C-110 241-AN-106 66 

Tank Transfer Out · 11 /14/2013 11 /15/2013 750 241-AN-101 241-AP-104 47 

Tank Transfer In 11 /14/2013 11/15/2013 581 241-AN-101 241-AP-104 47 

Generator Transfer 11 /20/2013 11/27/2013 751 Raw Water 241-AN-101 1 

Generator Transfer 11 /27/2013 11/29/2013 1236 Raw Water 241-AP-103 2 

Tank Transfer In 12/11/2013 12/31 /2013 767 241-C-112 241-AN-101 17 

Tank Transfer In 1/2/2014 1/2/2014 773 241-C-l 12 241-AN-101 8 

Tank Transfer In 1/3/2014 1/3/2014 782 241-C-112 241-AN-101 9 

Tank Transfer Out 1/9/2014 1/9/2014 645 241-AN-106 241-AP-104 78 

Tank Transfer In 1/9/2014 1/9/2014 658 241-AN-106 241-AP-104 78 

Generator Transfer 1/9/20 14 1/16/2014 659 Raw Water 241-AP-104 1 

Tank Transfer Out 1/14/2014 1/17/2014 789 241-AN-101 241-AP-104 47 

Tank Transfer In 1/14/2014 1/17/2014 706 241-AN-101 241-AP-104 47 

Generator Transfer 1/21/2014 1/23/2014 402 Raw Water 241-A W-105 2 

Generator Transfer 1/27/2014 1/27/2014 1120 222S Waste 241-SY-101 3 

Tank Transfer Out 1/29/2014 1/29/2014 644.6 241-AN-106 241-C-107 0.4 

Generator Transfer 1/3/2014 1/30/2014 723 Raw Water 241-AN-106 3 

Generator Transfer 1/8/2014 1/30/2014 895 Evaporator Water 241-AW-102 27 

Generator Transfer 1/8/2014 1/31 /2014 786 Raw Water 241-AN-101 4 

Tank Transfer In 1/8/2014 1/31 /2014 836 241-C-112 241-AN-101 50 

Tank Transfer In 2/10/2014 2/28/2014 657 241-C-107 241-AN-106 12 
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RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 2/19/2014 2/28/2014 915 Evaporator Water 241-AW-102 20 

Tank Transfer In 3/3/2014 3/7/2014 660 241-C-107 241-AN-106 5 

Generator Transfer 3/1 /2014 3/13/2014 965 Evaporator Water 241-AW-102 50 

Generator Transfer 3/11/2014 3/13/2014 750 Flush Water 241-AN-101 3 

Tank Transfer Out 3/11 /2014 3/14/2014 747 241-AN-101 241-AP-104 39 

Tank Transfer In 3/11 /2014 3/14/2014 743 241-AN-101 241 -AP-104 39 

Generator Transfer 3/24/2014 3/24/2014 827 Raw Water 241-AZ-101 2 

Generator Transfer 3/24/2014 3/24/2014 991 Raw Water 241-AZ-102 1 

Tank Transfer In 3/10/2014 3/28/2014 668 241 -C-107 241-AN-106 8 

Tank Transfer Out 4/22/2014 4/22/2014 665 241-AN-106 241-AP-104 2 

Tank Transfer In 4/22/2014 4/22/2014 747 241 -AN-106 241-AP-104 2 

Tank Transfer In 4/27/2014 4/27/2014 762 241 -C-102 241-AN-101 13 

Tank Transfer In 4/27/2014 4/28/2014 774 241-C-102 241-AN-101 12 

Tank Transfer Out 5/12/2014 5/13/2014 818 241-AN-101 241-AP-104 51 

Tank Transfer In 5/12/2014 5/13/2014 798 241-AN-101 241-AP-104 51 

Tank Transfer Out 5/1 5/2014 5/1 5/2014 620 241-AN-106 241-AP-104 43 

Tank Transfer In 5/15/2014 5/15/2014 841 241-AN-106 241-AP-104 43 

Tank Transfer In 5/9/2014 5/18/2014 869 241-C-102 241-AN-101 88 

Generator Transfer 5/20/2014 5/21 /2014 639 NaOH 241-AN-106 14 

Generator Transfer 5/16/2014 5/22/2014 625 Raw Water 241-AN-106 5 

Tank Transfer Out 5/28/2014 5/28/2014 755 241-AN-101 241-AP-104 63 

Tank Transfer In 5/28/2014 5/28/2014 904 241 -AN-I0I 241-AP-104 63 

Generator Transfer 5/1 /2014 5/31/2014 780 Raw Water 241 -AN-101 6 

Generator Transfer 6/5/2014 6/5/2014 1122 222S Waste 241 -SY-101 2 

Tank Transfer In 6/11 /2014 6/11 /2014 641 241-C-105 241-AN-106 1 

Generator Transfer 6/11/2014 6/14/2014 642 Raw Water 241 -AN-106 3 

Generator Transfer 7/4/2014 7/10/2014 995 Evaporator Water 241-AW-102 34 

Tank Transfer In 7/1/2014 7/15/2014 641 241-C-105 241-AN-106 2 

Generator Transfer 7/14/2014 7/15/2014 768 NaOH 241-AN-101 14 

Tank Transfer Out 7/2/2014 7/16/2014 639 241-AN-106 241-C-105 2 

Generator Transfer 7/6/2014 7/2 1/2014 640 Raw Water 241-AN-106 1 

Tank Transfer In 7/18/2014 7/30/2014 868 241-C-102 241-AN-101 100 

Generator Transfer 7/24/2014 7/31/2014 1049 Evaporator Water 241-AW-102 54 

Tank Transfer In 7/25/2014 7/31/2014 667 241-C-107 241-AN-106 27 

Tank Transfer In 8/ 1/2014 8/9/2014 690 241-C-107 241-AN-106 23 

Tank Transfer In 8/3/2014 8/17/20 14 899 241 -C-102 241 -AN-101 32 

Tank Transfer In 8/18/2014 8/26/2014 693 241-C-105 241 -AN-106 2 
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RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer ln 8/26/2014 8/26/2014 693 241-C-105 241-AN-106 0 

Generator Transfer 8/29/2014 8/29/2014 439 Raw Water 241-AP-107 1 

Generator Transfer 8/7/2014 8/31 /2014 691 Raw Water 241-AN-106 1 

Tank Transfer Out 9/3/2014 9/3/2014 688 241-AN-106 241-C-105 1 

Generator Transfer 9/4/2014 9/4/2014 1241 Raw Water 241-AP-108 1 

Generator Transfer 9/4/2014 9/8/2014 690 Raw Water 241-AN-106 2 

Tank Transfer Out 9/4/2014 9/30/2014 307 241-AP-107 242A 133 

Tank Transfer Out 9/4/2014 9/30/2014 606 241-AW-102 242A 439 

Tank Transfer 1n 10/1 /2014 10/9/2014 587 242A 241-AP-107 283 

Tank Transfer Out 10/1/2014 10/9/2014 105 241-AW-102 242A 504 

Generator Transfer 10/9/2014 10/10/2014 109 Evaporator Water 241-AW-102 4 

Generator Transfer 10/10/2014 10/11 /2014 111 Flush Water 241-AW-102 2 

Tank Transfer In 10/10/2014 10/11 /2014 117 241-AW-106 241-AW-102 6 

Tank Transfer Out 10/10/2014 10/11 /2014 1130 241-AW-106 241-AW-102 6 

Generator Transfer 10/11 /2014 10/11 /2014 1132 Raw Water 241-A W-106 2 

Generator Transfer 10/11/2014 10/15/2014 136 Evaporator Water 241-AW-102 19 

Tank Transfer ln 10/15/2014 10/15/2014 145 242A 241-AW-102 3 

Generator Transfer 10/15/2014 10/16/2014 142 Evaporator Water 241-AW-102 6 

Tank Transfer In 10/16/2014 10/17/2014 177 242A 241-AW-102 25 

Generator Transfer 10/16/2014 10/29/2014 152 Evaporator Water 241-AW-102 7 

Generator Transfer 10/28/2014 10/29/2014 588 Evaporator Water 241-AP-107 1 

Tank Transfer 1n 10/29/2014 10/29/2014 901 241-C-102 241-AN-101 3 

Generator Transfer 10/29/2014 10/29/2014 589 Flush Water 241-AP-107 1 

Generator Transfer 10/19/2014 10/30/2014 202 Flush Water 241-AW-102 25 

Generator Transfer 10/30/2014 10/30/2014 213 Raw Water 241-AW-102 3 

Tank Transfer Out 11/10/2014 11/10/2014 895 241-AN-101 241-C-102 4 

Generator Transfer 11/6/2014 11 /12/2014 991 Raw Water 241-AZ-102 1 

Tank Transfer 1n 11/11/2014 11/12/2014 906 241-C-102 241-AN-101 11 

Tank Transfer Out 12/15/2014 12/19/2014 299 241-AP-104 241-AW-102 599 

Tank Transfer In 12/15/2014 12/19/2014 812 241-AP-104 241-AW-102 599 

Tank Transfer In 12/7/2014 12/24/2014 943 241-C-102 241-AN-101 38 

Tank Transfer Out 12/28/2014 12/31/2014 984 241-AP-103 241-AW-102 248 

Tank Transfer In 12/28/2014 12/31/2014 1060 241-AP-103 241-AW-102 248 

Tank Transfer In 1/1/2015 1/5/2015 950 241-C-102 241-AN-101 7 

Tank Transfer In 1/9/2015 1/25/2015 953 241-C-102 241-AN-101 5 

Generator Transfer 2/17/2015 2/24/2015 771 Raw Water 241-A Y-102 1 

Tank Transfer In 3/10/2014 3/28/2014 668 241-C-107 241-AN-106 8 
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RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1 : Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer In 4/22/2014 4/22/2014 747 241-AN-106 241 -AP-104 2 

Tank Transfer Out 4/22/2014 4/22/2014 665 241-AN-106 241 -AP-104 2 

Tank Transfer In 4/27/2014 4/27/2014 762 241-C-102 241-AN-101 13 

Tank Transfer In 4/27/2014 4/28/2014 774 241 -C-102 241-AN-101 12 

Tank Transfer In 5/12/2014 5/13/2014 798 241-AN-101 241 -AP-104 51 

Tank Transfer Out 5/12/2014 5/13/2014 818 241-AN-101 241 -AP-104 51 

Tank Transfer In 5/15/2014 5/15/2014 841 241-AN-106 241 -AP-104 43 

Tank Transfer Out 5/15/2014 5/15/2014 620 241-AN-106 241 -AP-104 43 

Tank Transfer In 5/9/2014 5/18/2014 869 241-C-102 241-AN-101 88 

Generator Transfer 5/20/2014 5/21 /2014 639 NaOH 241-AN-106 14 

Generator Transfer 5/16/2014 5/22/2014 625 Raw Water 241 -AN-106 5 

Tank Transfer In 5/28/2014 5/28/2014 904 241 -AN-101 241-AP-104 63 

Tank Transfer Out 5/28/2014 5/28/2014 755 241-AN-101 241-AP-104 63 

Generator Transfer 5/1/2014 5/31/2014 780 Raw Water 241-AN-101 6 

Generator Transfer 6/5/2014 6/5/2014 1122 222S Waste 241-SY-101 2 

Tank Transfer In 6/11 /2014 6/11 /2014 641 241-C-105 241 -AN-106 1 

Generator Transfer 6/11 /2014 6/14/2014 642 Raw Water 241 -AN-106 3 

Generator Transfer 7/4/2014 7/10/2014 995 Evaporator Water 241 -AW-102 34 

Generator Transfer 7/14/2014 7/15/2014 768 NaOH 241-AN-101 14 

Tank Transfer In 7/1 /20 14 7/15/2014 641 241 -C-105 24 1-AN-106 2 

Tank Transfer Out 7/2/2014 7/16/2014 639 241 -AN-106 241 -C-105 2 

Generator Transfer 7/6/2014 7/21/2014 640 Raw Water 241 -AN-106 1 

Tank Transfer In 7/18/2014 7/30/2014 868 241-C-I 02 241-AN-101 100 

Generator Transfer 7/24/2014 7/31 /2014 1049 Evaporator Water 241-AW-102 54 

Tank Transfer In 7/25/2014 7/31 /2014 667 241 -C-107 241 -AN-106 27 

Tank Transfer In 8/1 /2014 8/9/2014 690 241-C-107 241-AN-106 23 

Tank Transfer In 8/3/2014 8/17/2014 899 241-C-102 241 -AN-101 32 

Tank Transfer In 8/18/2014 8/26/2014 693 241-C-105 241-AN-106 2 

Tank Transfer In 8/26/2014 8/26/2014 693 241-C-105 241-AN-106 0 

Generator Transfer 8/29/2014 8/29/2014 439 Raw Water 241-AP-107 1 • 

Generator Transfer 8/7/2014 8/31/2014 691 Raw Water 241 -AN-106 1 

Tank Transfer Out 9/3/2014 9/3/2014 688 24 1-AN-106 241 -C-105 I 

Generator Transfer 9/4/2014 9/4/2014 1241 Raw Water 241 -AP-1 08 1 

Generator Transfer 9/4/2014 9/8/2014 690 Raw Water 241 -AN-106 2 

Tank Transfer Out 9/4/2014 9/30/20 14 307 241 -AP-1 07 242A 133 
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RPP-RPT-58441 Rev.00 3/2/201 6 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Tank Transfer Out 9/4/2014 9/30/2014 606 241-AW-102 242A 439 

Tank Transfer In 10/1/2014 10/9/2014 587 242A 241-AP-107 283 

Tank Transfer Out 10/1/2014 10/9/2014 105 241-AW-102 242A 504 

Generator Transfer 10/9/2014 10/10/2014 109 Evaporator Water 241-AW-102 4 

Generator Transfer 10/10/2014 10/11 /2014 111 Flush Water 241-AW-102 2 

Generator Transfer 10/11 /2014 10/11 /2014 1132 Raw Water 241-AW-106 2 

Tank Transfer In 10/10/2014 10/11 /2014 117 241-AW-106 241-AW-102 6 

Tank Transfer Out 10/10/2014 10/11 /2014 1130 241-AW-106 241-AW-102 6 

Generator Transfer 10/11 /2014 10/15/2014 136 Evaporator Water 241-AW-102 19 

Tank Transfer In 10/15/2014 10/15/2014 145 242A 241-AW-102 3 

Generator Transfer 10/15/2014 10/16/2014 142 Evaporator Water 241-AW-102 6 

Tank Transfer In 10/16/2014 10/1 7/2014 177 242A 241-AW-102 25 

Generator Transfer 10/16/2014 10/29/2014 152 Evaporator Water 241-AW-102 7 

Generator Transfer 10/28/2014 10/29/2014 588 Evaporator Water 241-AP-107 1 

Generator Transfer 10/29/2014 10/29/2014 589 Flush Water 241-AP-107 1 

Tank Transfer In 10/29/2014 10/29/2014 901 241-C-102 241-AN-101 3 

Generator Transfer 10/19/2014 10/30/2014 202 Flush Water 241-AW-102 25 

Generator Transfer 10/30/2014 10/30/2014 213 Raw Water 241-AW-102 3 

Tank Transfer Out 11/10/2014 11/10/2014 895 241-AN-101 241-C-102 4 

Generator Transfer 11/6/2014 11/12/2014 991 Raw Water 241-AZ-102 1 

Tank Transfer In 11/11/2014 11/12/2014 906 241-C-102 241-AN-101 11 

Tank Transfer In 12/15/2014 12/19/2014 812 241-AP-104 241-AW-102 599 

Tank Transfer Out 12/15/2014 12/19/2014 299 241-AP-104 241-AW-102 599 

Tank Transfer In 12/7/2014 12/24/2014 943 241-C-102 241-AN-101 38 

Tank Transfer In 12/28/2014 12/31 /2014 1060 241-AP-103 241-AW-102 248 

Tank Transfer Out 12/28/2014 12/31 /2014 984 241-AP-103 241-AW-102 248 

Tank Transfer In 1/1 /2015 1/5/2015 950 241-C-102 241-AN-101 7 

Tank Transfer In 1/9/2015 1/25/2015 953 241-C-102 241-AN-101 5 

Generator Transfer 2/17/2015 2/24/2015 771 Raw Water 241-AY-102 1 

Tank Transfer In 3/13/2015 3/22/2015 960 241-C-102 241-AN-101 10 

Generator Transfer 3/23/2015 3/31/2015 679 Raw Water 241-AN-106 3 

Generator Transfer 4/9/2015 4/9/2015 1049 Raw Water 241-AN-104 1 

Generator Transfer 4/9/2015 4/13/2015 793 Raw Water 241-AZ-101 2 

Tank Transfer In 4/3/2015 4/18/2015 971 241-C-l 02 241-AN-101 13 

Generator Transfer 4/30/2015 4/30/2015 1061 Evaporator Water 241-AW-102 2 
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RPP-RPT-58441 Rev.GO 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table T-1: Transfers and Additions since March 31, 2006 (18 sheets) 

Tank Volume 
Type Start Date End Date Volume Source Destination Transferred 

Generator Transfer 5/1 /2015 5/1 /2015 1065 Evaporator Water 241-AW-102 4 

Generator Transfer 5/2/2015 5/2/2015 1082 Evaporator Water 241-AW-102 1 

Tank Transfer Out 5/2/2015 5/2/2015 1056 241-AW-102 242A 11 

Generator Transfer 5/2/2015 5/5/2015 1088 Evaporator Water 241-A W-102 6 

Tank Transfer In 5/6/2015 5/6/2015 858 242A 241-AP-107 277 

Tank Transfer In 5/9/2015 5/9/2015 1023 241-C-102 241-AN-101 50 

Tank Transfer Out 5/8/2015 5/9/2015 973 241-AN-101 241-C-102 1 

Tank Transfer Out 5/5/2015 5/11/2015 561 241-AW-102 242A 527 

Generator Transfer 5/14/2015 5/15/2015 595 Evaporator Water 241-AW-102 34 

Tank Transfer In 5/27/2015 5/27/2015 368 241-AN-101 241-AP-104 68 

Tank Transfer Out 5/27/2015 5/27/2015 955 241 -AN-101 241-AP-104 68 

Tank Transfer In 5/20/2015 5/31 /2015 707 241-C-105 241-AN-106 31 

Tank Transfer Out 6/1 /2015 6/1/2015 704 241-AN-106 241-C-105 3 

Tank Transfer Out 6/7/2015 6/8/2015 786 241-AN-106 241-C-105 1 

Tank Transfer In 6/2/2015 6/15/2015 787 241-C-105 241-AN-106 82 

Tank Transfer Out 6/12/2015 6/19/2015 176 241-AW-102 242A 469 

Tank Transfer In 6/13/2015 6/21 /2015 1087 242A 241-AP-107 231 

Tank Transfer In 6/22/2015 6/28/2015 973 241-AZ-102 241-AW-102 797 

Tank Transfer Out 6/22/2015 6/28/2015 188 241-AZ-102 241-AW-102 797 

Generator Transfer 6/10/2015 6/29/2015 645 Raw Water 241-AW-102 50 

Generator Transfer 6/25/2015 6/29/2015 191 Raw Water 241-AZ-102 3 

Generator Transfer 7/3/2015 7/3/2015 580 Raw Water 241-AZ-102 I 

Tank Transfer In 7/1/2015 7/3/2015 579 241-AP-103 241-AZ-102 395 

Tank Transfer Out 7/1 /2015 7/3/2015 590 241-AP-103 241-AZ-102 395 

Tank Transfer Out 7/10/2015 7/21 /2015 134 241-AW-102 242A 878 

Generator Transfer 7/9/2015 7/22/2015 1012 Evaporator Water 241-AW-102 37 

Tank Transfer In 7/12/2015 7/22/2015 1049 242A 241-AP-103 459 

Tank Transfer Out 7/22/2015 7/22/2015 875 241-AN-106 241-C-105 1 

Generator Transfer 7/23/2015 7/23/2015 876 Raw Water 241-AN-106 1 

Generator Transfer 7/22/2015 7/23/2015 555 Flush Water 241-SY-102 1 

Generator Transfer 7/24/2015 7/24/2015 996 Raw Water 241-AY-101 1 

Tank Transfer In 7/16/2015 7/31/2015 876 241-C-105 241-AN-106 90 
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241-AN-

From I To 101 102 103 104 JOS 106 107 101 102 

24 1-AN-1 0 1 

24 1-AN- 102 

24 1-AN-1 03 

241-AN-1 04 

241-AN-1 05 

241-AN- 106 

24 1-AN-1 07 

24 1-AP- I0 I I 

24 1-AP-1 02 

24 1-AP-1 03 I 

24 1-AP-1 04 I 

24 I-AP-1 05 3 

24 1-A P-1 06 

24 I-A P-1 07 

24 1-AP-1 08 

24 1-AW-I 0 I 

24 1-AW-1 02 

24 1-AW-1 03 

24 1-AW-104 

241 -AW-1 05 

24 1-AW-1 06 I 

24 1-AY-I 0 I I 

24 1-AY-1 02 I 

24 1-AZ-I 0 I 

24 1-AZ-1 02 

24 1-SY-1 0 1 I 

24 1-SY- 102 

24 1-SY- 103 

222S Waste 

241-C-I 0 I II 

24 1-C-1 02 13 

24 I-C- 103 4 

24 1-C- 104 12 

24 1-C-I 05 7 

24 1-C- 107 14 

24 1-C-1 08 8 

241 -C-1 09 8 

Meier Project No. 14-7579 
WRPS Subcontract o . 555 10/58207 ...... ...... .......... .................... . 

- -·--- - - ~----------------------------------------------

3/2/201 6 - 12:53 PM 

Table T-2: Transfer Matrix into and out of the Double-Shell Tanks (2 sheets) 

241-AP- 241-AW- 241-AV- 241-AZ-

103 104 105 106 107 108 JOI 102 103 104 105 106 JOI 102 101 102 

9 2 I 

9 3 I 2 

I 5 I 

I I I I 

I 4 2 

I 2 

I I 

I 3 

I 

I I I I 

I 2 

241-SV-

101 102 103 

4 

7 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

241-C-

242A IOI 102 104 105 ]07 108 109 110 112 

7 2 3 3 

5 5 2 I I 

I 

23 
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241-AN-

From \ To IOI 102 103 104 105 106 107 101 I02 

24 1-C-I 10 9 

24 1-C-III 3 

24 1-C-l 12 9 

24 1-C-204 6 

24 1-S-l 02 

24I -S-11 2 

242A 

Evaoorator Water 

Flush Water 3 I 

NaOH 2 2 3 

Raw W ater JO 2 2 33 I 5 2 

Meier Proj ect No. 14-7579 
WRPS Subcontract o. 55510/58207 .. 

3/2/2016 - 12:53 PM 

Table T-2: Transfer Matrix into and out of the Double-Shell Tanks (2 sheets) 

24 I -AP- 241-AW- 24I-AY- 241-AZ-

l03 104 105 106 107 108 IO I 102 103 I04 105 106 IOI 102 IOI 102 

4 7 3 I 8 4 

I 3 1 3 

I I 5 I 

2 

8 10 9 4 8 3 14 I 12 8 2 4 7 

24 I -SY-

101 102 103 

6 

8 

3 2 

2 

3 4 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTA R) 

24 I -C-

242A IOI 102 104 105 107 108 109 110 112 
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RPP-RPT-58441 Rev.00 

241-AN-

From \ To JOI 102 103 104 105 106 107 IOI 

24 1-AN-1 0 1 

24 1-AN-1 02 

24 1-AN-1 03 

24 1-AN-1 04 

24 1-AN-1 05 

24 1-AN-1 06 

24 1-AN- 107 

241-AP- IOI 

241 -AP- 102 

24 1-AP-1 03 186 

24 1-AP-1 04 1077 

24 1-AP-1 05 620 

24 1-AP- 106 

24 1-AP- 107 

24 1-AP- 108 

24 1-AW- IOI 

241-AW-1 02 

'4 1-AW-1 03 

' 4 1-AW-1 04 

124 1-AW- 105 

124 1-AW-1 06 300 

124 1-AY-I OI 329 

124 1-AY-1 02 485 

124 1-AZ- IOI 

1241-AZ-1 02 

124 1-SY-1 0 1 817 

124 1-S Y- 102 

124 1-SY-1 03 

1222S Waste 0 

124 1-C-I OI 136 

124 1-C- 102 382 

1241-C-1 03 0 84 

124 1-C- 104 394 

1241-C- 105 0 208 

Meier Project No. 14-7579 
WRPS Subcontract No. 555 10/58207.. 

3/2/2016 - 12:53 PM 

Table T-3: Volume Transfer Matrix into and out of the Double-Shell Tanks (kgal) (2 sheets) 

241-AP- 241-AW- 241-AY- 241-AZ- 241-SY-

102 103 104 105 106 107 108 IOI 102 103 104 105 106 101 102 101 102 IOI 102 

583 89 1 7 1 

747 771 9 164 

62 272 I 577 782 

2 1 192 248 395 

128 1660 798 

428 733 

345 639 

I 54 1426 

230 

227 347 797 163 

767 50 1 

2048 

20 

RPP-RPT-5844 1 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

241-C-

103 242A IOI 102 104 105 107 108 109 110 112 

58 5 3 1 20 

8 49.4 5 1 25 2 

133 
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Table T-3: Volume Transfer Matrix into and out of the Double-Shell Tanks (kga l) (2 sheets) 

24 1-AN- 241-AP- 24 1-AW- 24 1-AY- 241-AZ- 241-SY- 241-C-

From \ To 101 102 103 104 105 106 107 IOI 102 103 104 105 l06 107 108 101 102 103 104 105 106 101 102 101 102 IOI 102 103 242A 10 1 102 104 105 107 108 109 11 0 11 2 

1241-C-1 07 0 344 

124 1-C- 108 0 2 10 

124 1-C-! 09 0 238.3 

'4 1-C- I 10 0 249 

24 1-C- I I I 13 

241 -C-11 2 18 1 

24 1-C-204 0 48 

241 -S- 102 0 111 0 

241 -S-l 12 0 345 

242A 0 1087 1603 79 1 3 1 207 9 11 

Evaoorator Water 0 I 644 15 

· lush \1/ater 6 I 2 I 46 10 8 3 

NaOH 19 36 46 5 1 48 

Raw Water 62 3 3 70 I 15 2 II 16 9 10 27 3 9 1 2 29 15 7 7 16 10 22 
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Table U-1: Waste Compatibility Assessments Reviewed (6 sheets) 

Document Number Title Date 

RPP-RPT-29371 , Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 21-SY-101 
4/26/2006 

[DA02409126] WASTE WITH TANK 241-AP-107 WASTE 

RPP-RPT-29528, Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241-SY- l 02 
WASTE WITH TANK 241-SY-101 WASTE AND SIMULTANEOUS 5/12/2006 

[DA025 l 5425] 
TRANSFER FROM TANK 241-S-l 12 TO TANK 241-SY-102 

RPP-RPT-29895, Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF CAUSTIC ADDITION 
TO TANK 241-S-l 12 AND TANK 241-S-l 12 RETRIEVAL WASTE 5/31/2006 

[DA0264233 l] 
WITH TANK 241-SY-102 WASTE 

RPP-RPT-29865, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 222-S LABO RA TORY 
6/21/2006 

[DA028 l 5862] WASTE (222S-06-0l) WITH TANK 24 1-SY-101 WASTE 

RPP-RPT-29811 , Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241-C-103 & 241-
C-204 WASTES WITH TANK 241-AN-106 WASTE & TANK 241-AN- 6/23/2006 

[DA02834625] 
106 WASTE WITH TANK 241-C-103 WASTE 

RPP-RPT-30257, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AZ-30 1 
7/31 /2006 

[DA03 l 28328] CONDENSATE WITH TANK 241-AY-101 WASTE 

RPP-RPT-30633 , Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF 242-A EV APO RA TOR 
CAMPAIGN 06-01 WASTE (EVAP-06-01) WITH TANK 241-AP-1 03 , 8/17/2006 

[DA03270052] 
TANK 24 1-AP-108 AND TANK 241-AW-102 WASTES 

RPP-RPT-30956, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 24 1-AN-102 
8/31 /2006 

[DA03380553] WASTE RECIRCULATION 

RPP-RPT-31033 , Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF CATCH TANKS 241-
UX-302A AND 241-ER-31 I WASTES WITH TANK 241 -AN-106 9/ 11 /2006 

[DA03427696] 
WASTE 

RPP-RPT-30685, Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF CATCH TANKS 241-
UX-302A AND 241-ER-31 l WASTES WITH TANK 241 -SY-102 9/11 /2006 

[DA03427745] 
WASTE 

RPP-RPT-31276, Rev 0 WASTE COMPATIBILITY ASSESSMENT OFT ANK 241-S- l 02 
10/3/2006 

[DA03625392] WASTE WITH TANK 241-SY-102 WASTE 

RPP-RPT-31219, Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF CAUSTIC ADDITION 
AND TANK 241-AZ-301 CONDENSATE WITH TANK 241-AY-101 10/10/2006 

[DA03676727] 
WASTE 

RPP-RPT-31601 , Rev 0 WASTE COMPATIBILITY ASSESSMENT OFT ANI<. 241-AN- I 06 
11 /6/2006 

[DA03856931] WASTE WITH TANK241-AW-102 WASTE 

RPP-RPT-31692, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF CAUSTIC ADDITION 
11/10/2006 

[DA03889208] TO TANK 241-SY-102 

RPP-RPT-31789, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AY-102 
11 /21 /2006 

[DA03945230] WASTE WITH TANK 241-AN- l 06 WASTE 

RPP-RPT-32169, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-A Y-102 
12/19/2006 

[DA04093 l 28] WASTE WITHTANK241-AW-102 WASTE 

RPP-RPT-32308, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-SY-102 
1/16/2007 

[DA04247002] WASTE WITH TANK 241 -SY-101 WASTE 

RPP-RPT-32451 , Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-SY-101 
1/29/2007 

[DA04311420] WASTE WITH TANK 241-AP-101 WASTE 

RPP-RPT-32409, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANKS 241 -S-l 12 AND 
2/2/2007 

[DA04344356] 241-S- l 02 WASTES WITH TANK 241-SY- l 02 WASTE 
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Table U-1: Waste Compatibility Assessments Reviewed (6 sheets) 

Document Number Title Date 

RPP-RPT-32690, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-SY-102 
2/16/2007 [DA04424786] WASTE WITH TANK 241-SY-101 WASTE 

RPP-RPT-32976, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-SY-102 

[DA04533038] WASTE WITH TANK 241-SY-101 WASTE (3RD) AND TANK 241 -S- 3/8/2007 
102 WASTES WITH TANK 241-SY-102 WASTE 

RPP-RPT-32945, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AP-103 
3/22/2007 [DA04626365] WASTE WITH TANK 241-AN-101 WASTE 

RPP-RPT-33252, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 241-SY-103C PIT AND 
4/12/2007 

[DA04769143] TANK241-S-102 WASTES WITHTANK241 -SY-102 WASTE 

RPP-RPT-33565, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 242-A EV APO RA TOR 
5/31/2007 [DA05088304] CAMPAIGNS 07-01 AND 07-02 

RPP-RPT-34000, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 222-S LABORATORY 
7/12/2007 [DA05326546] WASTE (222S-07-01) WITH TANK 241-SY-101 WASTE 

RPP-RPT-36377, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANKS 241-AP-107 241-
3/4/2008 [DA06800843] A W-106 AND 241-AZ-102 WAS TES WITH TANK 241-AP- l 05 WASTE 

RPP-RPT-37161 , Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AZ-102 
4/11/2008 

[DA07039098] WASTE WITH TANK 241 -AP-107 WASTE 

RPP-RPT-37671 , Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AP-105 
WASTE WITH TANK 241-AZ-102 WASTE AND 241-AP-105 WASTE 6/3/2008 

[DA07258840] 
RECIRCULATION 

RPP-RPT-37413, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 240-S-302 
6/18/2008 

[DA07324665] WASTE WITH TANK 241 -AP-106 WASTE 

RPP-RPT-38122, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 242-A SUMP WASTE 
7/18/2008 

[DA07435075] WITH TANK 24 1-A W-102 WASTE FOR EVAPORATOR COLDRUN-08 

RPP-RPT-38378, Rev 0 WASTE COMPATIBILITY ASSESSMENT OFT ANK 241-A W-106 
7/18/2008 

[DA07435127] WASTE 

RPP-RPT-38160, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 242-A EVAPORATOR 
7/18/2008 

[DA07435157] CAMPAIGNS 08-01 AND 08-02 

RPP-RPT-38415, Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241-C-110 
WASTE WITH TANK 241-AN-106 WASTE AND TANK 241 -AN-106 8/6/2008 

[0808070281] 
WASTE WITH TANK 241-C-110 WASTE 

RPP-RPT-38431, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AN-106 AND 
8/13/2008 

[0808140025] 241-C-110 WASTE WITH TANK 241-AZ-101 WASTE 

RPP-RPT-38122, Rev 0A WASTE COMPATIBILITY ASSESSMENT OF 242-A SUMP WASTE 
8/19/2008 

[0808200046] WITH TANK 241-AW-102 WASTE FOR EVAPORATOR COLDRUN-08 

RPP-RPT-38857, Rev 0 
WASTE COMPATIBILITY ASSESSMENT OF 25% TANK 241 -C- l 10 
RETRIEVED WASTE WITH TANK 241-AN-106 WASTE AND TANK 8/26/2008 

[0808270224] 
241-AN-106 WASTE WITH TANK 241-C-110 WASTE 

RPP-RPT-38857, Rev 0A 
WASTE COMPATIBILITY ASSESSMENT OF 25% TANK 241 -C-l 10 
RETRIEVED WASTE WITH TANK 241 -AN-106 WASTE AND TANK 9/6/2008 

[0809080298] 
241-AN-106 WASTE WITH TANK 241-C-l 10 WASTE 

RPP-RPT-37413 , Rev 0A WASTE COMPATIBILITY ASSESSMENT OF TANK 240-S-302 
9/17/2008 

[0809171014] WASTE WITH TANK 241 -AP-106 WASTE 

RPP-RPT-39193 , Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 222-S LABO RA TORY 
10/8/2008 

[0810090072] WASTE (222S-08-01) WITH TANK 241 -SY-101 WASTE 
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Table U-1: Waste Compatibility Assessments Reviewed (6 sheets) 

Document Number Title Date 

RPP-RPT-39193, Rev 0A WASTE COMPATIBILITY ASSESSMENT OF 222-S LABORATORY 
11 /12/2008 

[08 111 20733] WASTE (222S-08-01) WITH TANK 241-SY -101 WASTE 

RPP-RPT-39193, Rev OB WASTE COMPATIBILITY ASSESSMENT OF 222-S LABORATORY 
11/17/2008 

[08 111 70219] WASTE (222S-08-0l) WITH TANK 241 -SY- 101 WASTE 

RPP-RPT-39636, Rev 0 
WA STEW ASTE COMPATIBILITY ASSESSMENT OF 76% TANK 24 1-
C- 110 RETRIEVAL WASTE WITH TANK 24 1-AN-106 WASTE AND 12/2/2008 

[08 12030862] 
TANK 241-AN-106 WASTE WITH TANK 241-C-l 10 WASTE 

RPP-RPT-39866, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 24 1-C- 104 04B 
12/23/2008 

[08 12230448] PIT WASTE WITH TANK 241-C- l 04 WASTE 

RPP-RPT-38184, Rev 2 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AP-101 
3/19/2009 

[090319055 1] WASTE AND 242-A SUMP WASTE WITH TANK241 AW-1 02 WASTE 

RPP-RPT-40242, Rev I 
WASTE COMPATIBILITY ASSESSMENT OF 100 % TANK 241 -C-l 10 
RETRIEVED WASTE WITH TANK 241 -AN-1 06 WASTE AND TANK 4/21/2009 

[0904210579] 
241-AN-1 06 WASTE WITH TANK 24 1-C- l l 0 WASTE 

EDT-823049 MATERIAL COMPATIBILITY ASSESSMENT REPORT FOR THE 
6/25/2009 

[0906250583] TANK 241-UX-302A LIQUID PUMPING SYSTEM 

EDT-823094 MATERIAL COMPATIBILITY ASSESSMENT REPORT FOR THE 244-
7/7/2009 

[0907071273] CR VAULT LIQUID PUMPING SYSTEM 

RPP-RPT-41997, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AN-1 01 
8/5/2009 

[0908060002] WASTE WITHTANK24 1-AP-105 WASTE 

RPP-RPT-37671, Rev 2 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AP-105 
WASTE WITH TANK 241-AZ-102 WASTE AND 241 -AP-105 WASTE 8/25/2009 

[090826000 I] 
RECIRCULATION 

WRPS-0901355 
WRPS TRANSMITTAL OF WASTE COMPATIBILITY ASSESSMENT 
AND SP A TlAL BOUNDARY JNFORMA TION ASSOClA TED WITH 9/1/2009 

Enclosure 1 .pdf 
THE RETRIEVAL OF TANK 241-C- l 04 

WRPS-0901355 
WRPS TRANSMITTAL OF WASTE COMPATIBILITY ASSESSMENT 

Enclosure 2.pdf 
AND SPATIAL BOUNDARY JNFORMA TION ASSOClA TED WITH 9/1 /2009 
THE RETRIEVAL OF TANK 241-C-1 04 

WRPS-0901355 WRPS TRANSMITTAL OF WASTE COMPATIBILITY ASSESSMENT 

Letter.docx 
AND SP A TIAL BOUNDARY JNFORMA TION ASSOClA TED WITH 9/1 /2009 
THE RETRIEVAL OF TANK 24 1-C- 104 

RPP-RPT-41465, Rev 1 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AY- 101 
RECIRCULATION AND TANK 241-AY-I0I WASTE WITH TANK 24 1- 9/21/2009 

[0909210616] 
AN-101 WASTE 

RPP-RPT-40492, Rev 3 COMPATIBILITY ASSESSMENT OF 241 -AZ-301 CONDENSATE TO 
10/9/2009 [09100912 13] TANK 241-AY-101 

RPP-RPT-43972, Rev 0 COMPATIBILITY ASSESSMENT OF 241 -AZ-301 CONDENSATE TO 
1/4/2010 [1001050396] TANK 24 1-A Y-101 

WRPS-1 000696 
MATERIAL COMPATIBILITY ASSESSMENT: 24 1-AN-1 01-0 IA PIT 

[1 004270066] 
DOUBLE CHECK SAFETY VAL VE ASSEMBLY TEST COCK 3/31/2010 
POLYMER 

RPP-RPT-451 44, Rev 0 WASTE COMPATIBILITY ASSESSMENT OF 242-A EVAPORATOR 
3/31/2010 [1 0033 10595] CAMPAIGN 10-01 
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Table U-1: Waste Compatibility Assessments Reviewed (6 sheets) 

Document Number Title Date 

RPP-RPT-45144, Rev 0A WASTE COMP A TIBJLITY ASSESSMENT OF 242-A EVAPORATOR 
5/16/2010 [1005191739] CAMPAIGN 10-01 

RPP-RPT-45794, Rev 0A WASTE COMP ATIBJLITY ASSESSMENT OF 222-S LABO RA TORY 
7/28/2010 

WASTE (222S-10-0l) WITH TANK 241-SY-101 

WASTE COMP ATIBJLITY ASSESSMENT OF 242-A POST 
RPP-RPT-47 109, Rev 00 EVAPORATOR CAMPAIGN I 0-02 PROCESS WATER AND SLURRY 7/28/2010 

WITH TANK 241-AW-102 

RPP-RPT-49695, WASTE COMPATIBJLITY ASSESSMENT OF TANK 241-AN-106 
6/1 /2011 Rev 00.PDF WASTE WITH TANK 241-AW-106 WASTE 

RPP-RPT-49695, WASTE COMP ATIBJLITY ASSESSMENT OF TANK 241-AN-l 06 
6/1/2011 

Rev 00.PDF WASTE WITH TANK 241-AW-106 WASTE 

RPP-RPT-49695, WASTE COMPATIBJLITY ASSESSMENT OF TANK 241-AN-106 
7/15/2011 Rev 0A.PDF WASTE WITH TANK241-AW-106 WASTE 

RPP-RPT-50082, 
WASTE COMP A TIBJLITY ASSESSMENT OFT ANK 241 -C-l 07 
WASTE WITH TANK 241-AN-106 WASTE AND TANK 241-AN-106 8/9/2011 Rev OJ .PDF 
WASTE WITH TANK 24 1-C- l 07 WASTE 

RPP-RPT-50082, 
WASTE COMP A TIBJLITY ASSESSMENT OF TANK 241-C- I 07 
WASTE WITH TANK 241-AN-106 WASTE AND TANK 241-AN-106 8/11 /2011 

Rev0IA .PDF 
WASTE WITH TANK 241-C-107 WASTE 

RPP-RPT-50843, WASTE COMPATIBJLITY ASSESSMENT OF TANK 241-AN-101 
10/6/2011 

Rev 00.PDF WASTE WITH TANK 241-AP- l 04 WASTE 

RPP-RPT-51031 , 
WASTE COMP A TIBJLITY ASSESSMENT OFT ANK 241-C- l l 2 
RETRIEVED WASTE WITH TANK 241-AN-101 WASTE AND TANK 10/31/2011 

Rev 00.PDF 
241 -AN-101 WASTE WITH TANK 241-C- l 12 WASTE 

WASTE COMPATIBJLITY ASSESSMENT OF TANKS 241-C-107 
RPP-RPT-50676, WASTE AND WATER WASH 241 -C-108 HARD HEEL WASTE WITH 

11/15/2011 Rev OJA.PDF TANK 241-AN-106 WASTE AND TANK 241-AN-106 WASTE WITH 
TANK241 -C-107 WASTE 

RPP-RPT-50205, WASTE COMP ATIBJLITY ASSESSMENT OF 222-S LABORATORY 
11/15/2011 

Rev 00A.PDF WASTE (222S- l l -02) WITH TANK 241-SY- l 0 1 

RPP-RPT-50785, WASTE COMP A TIBJLITY ASSESSMENT OFT ANK 241-C- l 08 100% 
12/15/20 11 

Rev 00A.PDF HARD HEEL RETRIEVED WASTE WITH TANK241-AN-106 WASTE 

RPP-RPT-50785 , WASTE COMP ATIBJLITY ASSESSMENT OF TANK 241-C-l 08 I 00% 
2/13/2012 

Rev 02.PDF HARD HEEL RETRIEVED WASTE WITH TANK 241-AN-106 WASTE 

RPP-RPT-51031 , 
WASTE COMP A TIBJLITY ASSESSMENT OF TANK 241-C- I I 2 
RETRIEVED WASTE WITH TANK 241-AN- l 0 1 WASTE AND TANK 3/23/2012 

Rev 0lB.PDF 
241-AN-101 WASTE WITH TANK 241-C-l 12 WASTE 

RPP-RPT-52519, WASTE COMPATIBJLITY ASSESSMENT OF WATER ADDITION TO 
6/25/2012 

Rev 00.PDF TANK 241-C-109 WASTE 

RPP-RPT-531 22, 
WASTE COMPATIBJLITY ASSESSMENT OF TANK 241-C-109 
WATER WASH WASTE WITH TANK 241-AN-106 AND CAUSTIC 7/25/2012 

Rev 00.PDF 
AND WATER ADDITION TO TANK 241-C-l 09 

RPP-RPT-53156, WASTE COMPATIBJLITY ASSESSMENT OF TANK 241 -AN-106 
8/7/2012 

Rev 00.PDF DECANT (AUGUST 20 12) 

RPP-RPT-53207, WASTE COMPATIBJLITY ASSESSMENT OF 241-AZ-301 8/13/2012 
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Table U-1: Waste Compatibility Assessments Reviewed (6 sheets) 

Document Number Title Date 

Rev 00.PDF CONDENSATE TO TANK 241 -AY-101 

RPP-RPT-53276, 
WASTE COMPATIBILITY ASSESSMENT OF TANKS 241-C-107 
WASTE AND 241 -C-109 WASTE WITH TANK 241-AN-106 WASTE 8/24/2012 

Rev 00.PDF AND WATER ADDITION TO TANKS 241 -C-107 AND 241-C-109 

RPP-RPT-53382, 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AN-l 06 
DECANT (SEPTEMBER 2012) WASTE WITH TANK 241 -AP-104 9/11 /2012 

Rev 00.PDF 
WASTE 

RPP-RPT-53491 , WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AN-101 
10/9/2012 

Rev 00.PDF DECANT WASTE WITH TANK 241 -AP-104 WASTE 

WASTE COMPATIBILITY ASSESSMENT OF TANKS 241 -C-101 
RPP-RPT-52475, WASTE AND 241 -C-1 02 WASTE WITH TANK 241 -AN-101 WASTE 

12/10/2012 
Rev 01 .PDF AND 241-AN-101 WASTE WITH TANKS 241-C-101 AND 24 1-C-102 

WASTE 

WASTE COMPATIBILITY ASSESSMENT OF TANKS 241-C-101 
RPP-RPT-52475, WASTE AND 241 -C-102 WASTE WITH TANK 241 -AN-101 WASTE 

1/2/2013 
Rev 02.PDF AND 241-AN-101 WASTE WITH TANKS 241-C-101 AND 241-C-102 

WASTE 

RPP-RPT-53207, WASTE COMPATIBILITY ASSESSMENT OF 241-AZ-301 
2/21/2013 

Rev 03 .PDF CONDENSATE TO TANK 241-AY-101 

RPP-RPT-54710, WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AP-107 
4/18/2013 

Rev 00.PDF WASTE AND 242-A SUMP WASTE WITH TANK241-AW-102 WASTE 

RPP-RPT-55032, 
WASTE COMPATIBILITY ASSESSMENT OF 241 -AZ-102 LEAK 
DETECTION PIT WASTE AND AZ-301 CONDENSATE WASTE WITH 5/31 /2013 

Rev 00.PDF 
TANK 241-AZ-1 02 WASTE 

RPP-RPT-53920, WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AY-102 
6/26/2013 

Rev 00.PDF WASTE WITH TANK 241 -AP-104 WASTE 

RPP-RPT-55557, WASTE COMPATIBILITY ASSESSMENT OF RETRIEVAL OFT ANK 
7/30/2013 

Rev 00.PDF 241-C-l 10 WASTE WITH TANK 241 -AN-106 

RPP-RPT-55710, WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AN-101 
8/21 /2013 

Rev 00.PDF DECANT WASTE WITH TANK 241 -AP-1 04 WASTE 

RPP-RPT-55735, 
WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -AP-104 
WASTE WITH TANK 241 -AP-106 WASTE AND TANK 241 -AP- 106 9/9/2013 

Rev 00.PDF 
WASTE WITH TANK 241-AP-104 WASTE 

RPP-RPT-56168, WASTE COMPATIBILITY ASSESSMENT OF TANKS 241-AN-101 
10/29/2013 

Rev 00.PDF AND 241 -AN-1 06 DECANT WASTE WITH TANK 241-AP-104 WASTE 

RPP-RPT-55496, WASTE COMPATIBILITY ASSESSMENT OF 222-S LABORATORY 
11/1 /2013 Rev00A.PDF WASTE (222S-13-01) WITH TANK 241 SY 101 

RPP-RPT-56308, 
WASTE COMPATIBILITY ASSESSMENT OF 241-AZ-102 LEAK 
DETECTION PIT WASTE AND AZ-301 CONDENSATE WASTE WITH 11/18/2013 

Rev 00.PDF 
TANK 241-AZ-102 WASTE 

WASTE COMPATIBILITY ASSESSMENT OF TANK 241 -C- l 07 
RPP-RPT-56228, WASTE AND TANK 241 -C-105 WASTE WITH TANK 241-AN-106 

12/10/2013 
Rev 00.PDF WASTE, TANK 241-AN-106 WASTE WITH TANK 241-C-107 WASTE, 

. AND TANK 241 -AN-106 WASTE WITH TANK 241-C-105 WASTE 
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Table U-1: Waste Compatibility Assessments Reviewed (6 sheets) 

Document Number Title Date 

WASTE COMPATIBILITY ASSESSMENT OF TANK 241-C-l l 2 
RPP-RPT-56669, WATER AND CAUSTIC WASH WASTE WITH TANK241-AN-101 

1/21 /2014 
Rev 00.PDF WASTE AND WATER AND CAUSTIC ADDITION TO TANK 241-C-

112 

RPP-RPT-56711 , 
WASTE COMPATIBILITY ASSESSMENT OF CAUSTIC AND TANK 
241-C-105 WASTE WITH TANK 241-AN- 106 WASTE AND TANK 241- 2/4/2014 

Rev 00.PDF 
AN-106 WASTE WITH TANK 241-C-105 WASTE 

RPP-RPT-56711 , 
WASTE COMPATIBILITY ASSESSMENT OF CAUSTIC AND TANK 
241 -C-105 WASTE WITH TANK 241-AN-106 WASTE AND TANK 241- 2/27/2014 

Rev OJ.PDF 
AN-106 WASTE WITH TANK 241 -C-105 WASTE 

RPP-RPT-56943, 
WASTE COMPATIBILITY ASSESSMENT OFT ANK 241-C- I 07 
WASTE WITH TANK 241-AN-106 WASTE AND TANK 241-AN-106 3/4/2014 

Rev 00.PDF 
WASTE WITH TANK 241-C- I 07 WASTE 

RPP-RPT-57262, 
WASTE COMPATIBILITY ASSESSMENT OF THE ADDITION OF 
WATER AND TANK 241-AN-101 WASTE WITH TANK 241-C-102 4/22/2014 

Rev 00.PDF 
WASTE 

RPP-RPT-56711 , 
WASTE COMPATIBILITY ASSESSMENT OF CAUSTIC AND TANK 
241-C-105 WASTE WITH TANK 241-AN-106 WASTE AND TANK 241- 4/29/2014 

Rev 02.PDF 
AN-106 WASTE WITH TANK 241-C-105 WASTE 

RPP-RPT-57405, 
WASTE COMPATIBILITY ASSESSMENT OF TANK 24 l-C-102 
WASTE WITH TANK 241-AN-101 WASTE AND TANK 241-AN-101 5/13/2014 

Rev 00.PDF 
WASTE WITH TANK 241-C-102 WASTE 

RPP-RPT-57454, 
WASTE COMPATIBILITY ASSESSMENT OFT ANK 241-C-l l l 
WASTE WITH TANK 241-AN-101 WASTE AND TANK 241-AN-101 6/3/2014 

Rev 00.PDF 
WASTE WITH TANK 241-C-l l l WASTE 

RPP-RPT-57651 , WASTE COMPATIBILITY ASSESSMENT OF WATER ADDITION TO 
6/1 6/2014 

Rev 00.PDF TANK 241 -C-102 WASTE 

WASTE COMPATIBILITY ASSESSMENT OF TANK 241-C-107 
RPP-RPT-58018, WASTE AND TANK 241-C-105 WASTE WITH TANK 241-AN-106 7/17/2014 
Rev 00.PDF WASTE, TANK 241 -AN-106 WASTE WITH TANK 241-C-107 WASTE, 

AND TANK 241-AN-106 WA.STE WITH TANK 241-C-105 WASTE 

RPP-RPT-58160, 
WASTE COMPATIBILITY ASSESSMENT OF 13-01 2ND PASS 
EVAPORATOR SLURRY WASTE WITH TANK 241-AP-107 AND 8/26/2014 

Rev 00.PDF 
WITHTANK241-AW-102 WASTE 

RPP-RPT-58149, WASTE COMPATIBILITY ASSESSMENT OF TANK 241-AW-106 
8/26/2014 

Rev 00.PDF WASTE WITH TANK241-AW-102 WASTE 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table V-1: DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AN-101 IAN-10-01 Supemate Grab 16 2/28/2010 

241-AN-101 IAN-10-0lDUP Supemate Grab 16 2/28/2010 

241-AN-101 lAN-10-0lFB Supemate Grab 16 2/28/2010 

241-AN-101 lAN-10-02 Supernate Grab 16 2/28/2010 

241-AN-101 lAN-10-03 Supernate Grab 16 2/28/2010 

241-AN-101 lAN-10-04 Supernate Grab 16 2/28/2010 

241-AN-101 IAN-10-05 Supernate Grab 16 2/28/2010 

241-AN-101 lAN-10-06 Supernate Grab 16 6/23/2010 

241-AN-101 I AN- I 0-06FB Supernate Grab 16 6/23/2010 

241-AN-101 IAN-10-07 Supernate Grab 16 6/23/2010 

241-AN-101 lAN-10-08 Supernate Grab 16 6/23/2010 

241-AN-101 lAN-10-09 Supernate Grab 16 6/23/2010 

241-AN-101 IAN-I 0-09DUP Supernate Grab 16 6/23/2010 

241-AN-101 lAN-10-10 Supernate Grab 16 6/23/2010 

241-AN-101 lAN-10-11 Supernate Grab 16 6/23/2010 

241-AN-101 1AN-12-02A Supernate Grab 16 2/27/2012 

241-AN-101 1AN-12-02B Supernate Grab 16 2/27/2012 

241-AN-101 IAN-12-03 Supernate Grab 16 2/27/2012 

241-AN-101 1AN-12-03DUP Supernate Grab 16 2/27/2012 

241-AN-101 1AN-12-04A Supernate Grab 16 2/27/2012 

241-AN-101 1AN-12-04B Supernate Grab 16 2/27/2012 

241-AN-101 1AN-12-05A Supernate Grab 16 2/27/2012 

241-AN-101 1AN-12-05B Supernate Grab 16 2/27/2012 

241-AN-101 IAN-12-01 Supernate Grab 16 2/28/2012 

241-AN-101 lAN-12-0lDUP Supernate Grab 16 2/28/2012 

241-AN-101 lAN-12-0IFB Supernate Grab 16 2/28/2012 

241-AN-101 IAN-12-06 Supernate Grab 16 8/29/2012 

241-AN-101 1AN-12-06DUP Supemate Grab 16 8/29/2012 

241-AN-101 IAN-12-06FB Supernate Grab 16 8/29/201 2 

241-AN-101 lAN-12-07 Supernate Grab 16 8/29/2012 

241-AN-101 IAN-12-08 Supernate Grab 16 8/29/2012 

241-AN-101 lAN-12-09 Supemate Grab 16 8/29/2012 

241-AN-101 1AN-12-09DUP Supemate Grab 16 8/29/2012 

241-AN-101 lAN-12-10 Supernate Grab 16 8/29/2012 

241-AN-101 lAN-12-11 Supernate Grab 16 8/29/2012 

241-AN-101 lAN-12-1 lA Supernate Grab 16 8/29/2012 

241-AN-101 lAN-12-12 Supernate Grab 16 8/29/2012 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

Table V-1: DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AN-101 1AN-12-12A Suoemate Grab 16 8/29/2012 

241-AN-101 lAN-13-01 Supemate Grab 16 3/6/2013 

241-AN-I0I IAN-13-0IA Supemate Grab 16 3/6/2013 

241-AN-101 lAN-13-0lDUP Supemate Grab 16 3/6/2013 

241-AN-101 lAN-13-0lFB Supemate Grab 16 3/6/2013 

241-AN-101 lAN-13-02 Supemate Grab 16 3/12/2013 

241-AN-101 IAN-13-03 Supemate Grab 16 3/12/2013 

241-AN-101 1AN-13-03A Supemate Grab 16 3/12/2013 

241-AN-101 lAN-13-04 Supemate Grab 16 3/1 2/2013 

241-AN-101 1AN-13-04A Supemate Grab 16 3/12/201 3 

241-AN-101 lAN-13-07 Supemate Grab 16 3/1 2/2013 

241-AN-101 IAN-13-07A Supemate Grab 16 3/12/2013 

241-AN-101 lAN-13-05 Supemate Grab 16 3/1 3/2013 

241-AN-101 lAN-13-0SA Supemate Grab 16 3/1 3/2013 

241-AN-101 lAN-13-06 Supemate Grab 16 3/13/2013 

241-AN-101 1AN-13-06A Supemate Grab 16 3/13/2013 

241-AN-101 lAN-14-01 Supemate Grab 18 9/17/2014 

241-AN-101 lAN-14-0lA Suoemate Grab 18 9/17/2014 

241-AN-101 1 AN-14-0 IFB Supemate Grab 18 9/17/2014 

241-AN-101 lAN-14-02 Supemate Grab 18 9/17/2014 

241-AN-101 lAN-14-03 Supemate Grab 18 9/17/2014 

241-AN-101 1AN-14-03A Supemate Grab 18 9/17/2014 

241-AN-101 lAN-14-04 Supemate Grab 18 9/17/2014 

241-AN-101 1AN-14-04A Supernate Grab 18 9/17/2014 

241-AN-101 lAN-14-05 Supemate Grab 18 9/17/2014 

241-AN-I0I IAN-14-05A Supernate Grab 18 9/17/2014 

241-AN-I0I IAN-14-05DUP Supemate Grab 18 9/1 7/2014 

241-AN-102 2AN-06-0I Supemate Grab 20 5/22/2006 

241-AN-102 2AN-06-0 IDUP Supemate Grab 20 5/22/2006 

241-AN-102 2AN-06-02DUP Supemate Grab 20 5/23/2006 . 
241-AN-102 2AN-06-03DUP Supernate Grab 20 5/23/2006 

241-AN-102 2AN-06-02 Supernate Grab 20 5/24/2006 

241-AN-102 2AN-06-03 Supernate Grab 20 5/24/2006 

241-AN-102 2AN-06-01FB Supernate Grab 20 5/25/2006 

241-AN-102 2AN-09-0I Supernate Grab 20 10/20/2009 

241-AN-102 2AN-09-01FB Supemate Grab 20 10/20/2009 

241-AN-102 2AN-09-02 Supernate Grab 20 10/20/2009 

241-AN-102 2AN-09-02DUP Supernate Grab 20 I 0/20/2009 
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Double-Shell Tank System Integri ty Assessment Report (DST AR) 

Table V-1 : DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AN-1 02 2AN-09-02TRIP Supemate Grab 20 10/20/2009 

241-AN-1 02 2AN-09-03 Supemate Grab 20 10/20/2009 

241-AN-1 02 2AN-09-03DUP Supemate Grab 20 10/22/2009 

241-AN-1 02 2AN-09-03TRIP Supemate Grab 20 10/22/2009 

241-AN-102 2AN-09-04 Supemate Grab 20 10/22/2009 

241 -AN- 102 2AN-09-04DUP Supemate Grab 20 10/22/2009 

241-AN-102 2AN-09-04TRIP Supemate Grab 20 10/22/2009 

241-AN-102 2AN-09-05 Supemate Grab 20 10/22/2009 

24 1-AN-102 2AN-09-05DUP Supemate Grab 20 10/22/2009 

241-AN-102 2AN-09-05TRIP Supemate Grab 20 10/22/2009 

241-AN-102 2AN-12-0l Supemate Grab 20 3/20/20 12 

241-AN-102 2AN-1 2-01A Supernate Grab 20 3/20/2012 

241 -AN-1 02 2AN-12-01DUP Supemate Grab 20 3/20/2012 

241-AN-1 02 2AN-1 2-01FB Supemate Grab 20 3/20/2012 

241-AN-102 2AN-12-02 Supernate Grab 20 3/20/2012 

241-AN-102 2AN-1 2-03 Supernate Grab 20 3/20/2012 

241-AN- 102 2AN-12-03A Supemate Grab 20 3/20/2012 

241-AN-1 02 2AN-1 2-04 Supemate Grab 20 3/22/2012 

241-AN- 102 2AN- 12-04A Supemate Grab 20 3/22/2012 

241-AN-1 02 2AN-1 2-06A Supemate Grab 20 3/26/2012 

241 -AN-102 2AN-12-04DUP Supernate Grab 20 3/27/2012 

241 -AN-1 02 2AN-1 2-05 Supernate Grab 20 3/27/2012 

24 1-AN-1 02 2AN-1 2-05A Supernate Grab 20 3/27/2012 

241 -AN-102 2AN-1 2-06 Supernate Grab 20 3/27/2012 

241 -AN-1 02 2AN-1 2-07 Supernate Grab 20 3/27/2012 

241 -AN-1 02 2AN-12-07A Supernate Grab 20 3/27/20 12 

241-AN-102 2AN- 13-0l Supemate Grab 20 6/28/2013 

24 1-AN-1 02 2AN-13-01FB Supernate Grab 20 6/28/2013 

241 -AN-102 2AN- 13-02 Supemate Grab 20 6/28/20 13 

241 -AN-1 02 2AN-1 3-03 Supernate Grab 20 7/11 /2013 

241-AN-102 2AN-13-04 Supemate Grab 20 7/1 1/2013 

24 1-AN-1 02 2AN-1 3-05 Supemate Grab 20 7/12/20 13 

241-AN-1 02 2AN-1 3-06 Supernate Grab 20 7/12/2013 

24 1-AN-1 02 2AN-13-03A Supemate Grab 20 7/15/2013 

241-AN- 102 2AN-13-03B Supemate Grab 20 7/15/2013 

241-AN-102 2AN-13-04A Supernate Grab 20 7/15/2013 

24 1-AN-102 2AN-13-04B Supernate Grab 20 7/15/2013 

241-AN-102 2AN-13-05A Supernate Grab 20 7/15/2013 
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RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

Table V-1: DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AN-106 6AN-06-01 Supemate Grab 19 5/1/2006 

241-AN-106 6AN-06-0 lFB Supemate Grab 19 5/1/2006 

241-AN-106 6AN-06-02 Supernate Grab 19 5/1 /2006 

241-AN-106 6AN-06-03 Supemate Grab 19 5/1/2006 

241-AN-106 6AN-06-04 Supernate Grab 19 5/1/2006 

241-AN-106 6AN-06-05 Supernate Grab 19 5/1 /2006 

241-AN-106 6AN-07-01 Supernate Grab 19 5/22/2007 

241-AN-106 6AN-07-02 Supemate Grab 19 5/22/2007 

241-AN-106 6AN-07-04 Supernate Grab 19 5/23/2007 

241-AN-106 6AN-07-01FB Supernate Grab 19 5/24/2007 

241-AN-106 6AN-07-02DUP Supernate Grab 19 5/24/2007 

241-AN-106 6AN-07-03 Supernate Grab 19 5/24/2007 

241-AN-106 6AN-08-01 Supernate Grab 19 7/14/2008 

241-AN-106 6AN-08-01FB Supernate Grab 19 7/14/2008 

241-AN-106 6AN-08-02 Supernate Grab 19 7/14/2008 

241-AN-106 6AN-08-02DUP Supernate Grab 19 7/14/2008 

241-AN-106 6AN-08-03 Supernate Grab 19 7/ 14/2008 

241-AN-106 6AN-08-04 Supernate Grab 19 7/14/2008 

241-AN-106 6AN-09-01 Supernate Grab 19 2/2/2009 

241-AN-106 6AN-09-01FB Supernate Grab 19 2/2/2009 

241-AN-106 6AN-09-02 Supernate Grab 19 2/2/2009 

241-AN-106 6AN-09-03 Supernate Grab 19 2/2/2009 

241-AN-106 6AN-09-03DUP Supemate Grab 19 2/2/2009 

241-AN-106 6AN-09-04 Supernate Grab 19 2/2/2009 

241-AN-106 6AN-09-05 Suoemate Grab 19 5/8/2009 

241-AN-106 6AN-09-05DUP Supernate Grab 19 5/8/2009 

241-AN-106 6AN-09-05FB Supernate Grab 19 5/8/2009 

241-AN-106 6AN-09-06 Supemate Grab 19 5/8/2009 

241-AN-106 6AN-09-06DUP Supernate Grab 19 5/8/2009 

241-AN-106 6AN-09-07 Supernate Grab 19 5/8/2009 

241-AN-106 6AN-09-07DUP Supernate Grab 19 5/8/2009 

241-AN-106 6AN-09-08 Supernate Grab 19 5/8/2009 

241-AN-106 6AN-09-08DUP Supemate Grab 19 5/8/2009 

241-AN-106 6AN-09-09 Supemate Grab 19 6/23/2009 

241-AN-106 6AN-09-09FB Supernate Grab 19 6/23/2009 

241-AN-106 6AN-09-10 Supernate Grab 19 6/23/2009 

241-AN-106 6AN-09-10DUP Supernate Grab 19 6/23/2009 

241-AN-106 6AN-09-11 Supernate Grab 19 6/23/2009 
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Table V-1: DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AN-106 6AN-09-12 Supemate Grab 19 6/23/2009 

241 -AN-106 6AN-l l-0l Supemate Grab 19 11 /1 6/201 I 

241-AN-106 6AN-ll-0IDUP Supemate Grab 19 11 /16/2011 

241-AN-106 6AN-l l-03 Supemate Grab 19 11/17/2011 

241-AN-106 6AN-l l-03A Supemate Grab 19 11 /17/20 11 

241-AN-106 6AN-l l-04 Supemate Grab 19 11/17/20 11 

241-AN-106 6AN-l l-04DUP Supemate Grab 19 11/17/2011 

241-AN-106 6AN-l l-05 Supemate Grab 19 11 /17/2011 

241-AN-106 6AN-ll-05A Supernate Grab 19 11/17/20 11 

241-AN-106 6AN-l l-06 Supemate Grab 19 11/17/2011 

241-AN-106 6AN-ll-06A Supemate Grab 19 11/17/20 11 

241-AN-106 6AN-l l-0IFB Supemate Grab 19 11/18/2011 

241-AN-106 6AN-l l-02 Supemate Grab 19 11/18/2011 

241-AN-106 6AN-12-0l Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-0IDUP Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-01FB Supernate Grab 19 8/24/2012 

241-AN-106 6AN-12-02 Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-03 Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-03A Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-04 Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-04DUP Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-05 Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-05A Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-05B Supernate Grab 19 8/24/2012 

241-AN-106 6AN-12-06 Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-06A Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-06B Supemate Grab 19 8/24/2012 

241-AN-106 6AN-12-ll Supemate Grab 19 11 /7/2012 

241-AN-106 6AN-12-l 1A Supemate Grab 19 l 1/7/2012 

241-AN-106 6AN-12-l lDUP Supemate Grab 19 11 /7/2012 

241-AN-106 6AN-12-l 1FB Supernate Grab 19 11 /7/2012 

241-AN-106 6AN-12-12 Supemate Grab 19 11/7/2012 

241-AN-106 6AN-12-13 Supemate Grab 19 11 /7/2012 

241-AN-106 6AN-12-13A Supemate Grab 19 11 /7/2012 

241-AN-106 6AN-12-14 Supemate Grab 19 11 /7/2012 

241-AN-106 6AN-12-14A Supemate Grab 19 11 /7/2012 

241-AN-106 6AN-14-0I Supemate Grab 17 4/8/2014 

241-AN-106 6AN-14-0IA Supemate Grab 17 4/8/2014 
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Table V-1: DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AN-106 6AN-14-0IB Supernate Grab 14 4/8/2014 

241-AN-106 6AN-14-01FB Supernate Grab 17 4/8/2014 

241-AN-106 6AN-14-02 Supernate Grab 17 4/8/2014 

241-AN-106 6AN-14-03 Supernate Grab 17 4/8/2014 

24 1-AN-106 6AN-14-04 Supernate Grab 17 4/8/2014 

241-AN-106 6AN-14-04DUP Supernate Grab 17 4/8/2014 

241-AN-106 6AN-14-05 Supernate Grab 17 4/8/2014 

241-AN-107 AN107-10-01 Supernate Grab 16 6/16/2010 

241-AN-107 AN107-10-02 Supernate Grab 16 6/16/2010 

241-AN-107 AN107-10-03 Supernate Grab 16 6/16/2010 

241-AN-107 ANI 07-10-04 Supernate Grab 16 6/16/2010 

241-AN-107 AN107-10-05 Supernate Grab 16 6/16/2010 

241-AN-107 ANl 07-10-0lDUP Suoernate Grab 16 6/17/2010 

241-AN-107 AN107-10-0lFB Supernate Grab 16 6/17/2010 

241-AN-107 AN107-10-03DUP Supernate Grab 16 6/17/2010 

241-AP-101 lAP-07-01 Suoernate Grab 23 8/1/2007 

241-AP-101 1AP-07-012B Supernate Grab 23 8/1 /2007 

241-AP-101 lAP-07-0lFBl Supernate Grab 23 8/1/2007 

241-AP-101 1AP-07-01FB2 Supernate Grab 23 8/1 /2007 

241-AP-101 1AP-07-02A Supernate Grab 23 8/1 /2007 

241-AP-101 1AP-07-02B Supernate Grab 23 8/1 /2007 

241-AP-101 1AP-07-03B Supernate Grab 23 8/1 /2007 

241-AP-101 1AP-07-04B Supernate Grab 2 8/1/2007 

241-AP-101 IAP-07-0ITB Supernate Grab NIA 8/2/2007 

241-AP-101 1AP-07-03A Supernate Grab 23 8/2/2007 

241-AP-101 1AP-07-04A Supernate Grab 2 8/2/2007 

241-AP-101 lAP-15-0IFB Suoernate Grab 23 5/12/2015 

241-AP-101 lAP-15-05 Supernate Grab 23 5/12/2015 

241-AP-101 lAP-15-06 Supernate Grab 23 5/12/2015 

241-AP-101 lAP-15-07 Supernate Grab 23 5/12/2015 

241-AP-101 1AP-15-07A Supernate Grab 23 5/12/2015 

241-AP-101 1AP-15-07DUP Supernate Grab 23 5/12/2015 

241-AP-101 lAP-15-01 Supernate Grab 23 5/13/2015 

241-AP-101 lAP-15-02 Supernate Grab 23 5/13/2015 

241-AP-101 lAP-15-03 Supernate Grab 23 5/13/2015 

241-AP-101 lAP-15-04 Supernate Grab 23 5/13/2015 

241-AP-102 2AP-07-01 Supernate Grab 1 3/1/2007 

241-AP-102 2AP-07-01DUP Supernate Grab 1 3/1/2007 
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Table V-1: DST Sampling Events since March 31, 2006 (15 sheets) 

Tank Name Sampling Event Sample Type Device Type Riser Sample Event End Date 

241-AP-102 2AP-07-01FB Supemate Grab 1 3/1/2007 

241-AP-102 2AP-07-02 Supernate Grab 1 3/1 /2007 

241-AP-102 2AP-07-03 Supernate Grab 1 3/14/2007 

241-AP-102 2AP-07-03DUP Supernate Grab 1 3/14/2007 

241-AP-103 332 Core Push mode 29 6/17/2008 

241 -AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 332 Core Push mode 29 6/17/2008 

241-AP-103 3AP-15-01 Supernate Grab 29 6/23/2015 

241-AP-103 3AP-15-01 FB Supemate Grab 29 6/23/2015 

241-AP-103 3AP-15-01TB Supemate Grab 29 6/23/2015 

241-AP-103 3AP-15-02 Supemate Grab 29 6/23/2015 

241-AP-103 3AP-15-03 Supernate Grab 29 6/23/2015 

241-AP-103 3AP-15-04 Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-05 Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-05A Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-06 Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-06A Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-06DUP Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-07 Supernate Grab 29 6/25/2015 

241-AP-103 3AP-15-07A Supernate Grab 29 6/25/2015 

241 -AP-105 5AP-07-01 Supernate Grab 21 6/27/2007 

241 -AP-105 5AP-07-01FB1 Supernate Grab 21 6/27/2007 

241 -AP-105 5AP-07-01FB2 Supernate Grab 21 6/27/2007 

241-AP-105 5AP-07-01 TB Supernate Grab 21 6/27/2007 

241 -AP-105 5AP-07-02A Supernate Grab 21 6/27/2007 

241 -AP-105 5AP-07-02B Supernate Grab 21 6/27/2007 

241-AP-1 05 5AP-07-03A Supernate Grab 21 6/27/2007 

241-AP-105 5AP-07-03B Supernate Grab 21 6/27/2007 

241-AP-105 5AP-07-04A Supernate Grab 23 6/27/2007 

241 -AP-105 5AP-07-04B Supernate Grab 23 6/27/2007 

241-AP-105 5AP-11-01 Supernate Grab 21 5/5/2011 

241-AP-105 5AP-l 1-01FB Supernate Grab 21 5/5/2011 
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241-AP-105 5AP-l l-03 Supernate Grab 21 5/5/2011 

241-AP-105 5AP- l l-03DUP Supernate Grab 21 5/5/2011 

241-AP-105 5AP-l l-04 Supernate Grab 21 5/5/2011 

241-AP-105 5AP-l l-05 Supernate Grab 21 5/5/2011 

241-AP-105 5AP-l l-06 Supernate Grab 21 5/5/2011 

241-AP-105 5AP-l l-07 Supernate Grab 21 5/5/2011 

241-AP-106 6AP-14-0l Supernate Grab 26 6/25/2014 

241-AP-106 6AP-14-01FB Supernate Grab 26 6/25/2014 

241-AP-106 6AP-14-02DUP Supernate Grab 26 6/26/2014 

241-AP-106 6AP-14-03 Supernate Grab 26 6/26/2014 

241-AP-106 6AP-14-04 Supernate Grab 26 6/26/2014 

241-AP-106 6AP-14-05 Supernate Grab 26 6/26/2014 

241-AP-106 6AP-14-02 Supernate Grab 26 6/27/2014 

241-AP-107 7AP-10-0I Supernate Grab 2 5/7/2010 

241-AP-107 7AP-10-0IFB Supernate Grab 2 5/7/2010 

241-AP-107 7AP-10-0ITB Supernate Grab 2 5/7/2010 

241-AP-107 7AP-10-02A Supernate Grab 2 517/2010 

241-AP-107 7AP-10-02B Supernate Grab 2 51712010 

241-AP-107 7AP-10-03A Supernate Grab 2 517/2010 

241-AP-107 7AP-10-03B Supemate Grab 2 5/7/2010 

241-AP-107 7AP-10-04A Supemate Grab 2 5/7/2010 

241-AP-107 7AP-I0-04B Supernate Grab 2 5/7/2010 

241-AP-108 SAP-05-02 Supernate Grab 2 11/9/2006 

241-AP-108 330 Core Push mode 1 3/17/2008 

241-AP-108 330 Core Push mode 1 3/17/2008 

241-AP-108 330 Core Push mode 1 3/17/2008 

241-AP-108 330 Core Push mode I 3/17/2008 

241-AP-108 330 Core Push mode 1 3/17/2008 

241-AP-108 330 Core Push mode I 3/17/2008 

241-AP-108 330 Core Push mode 1 3/17/2008 

241-AP-108 330 Core Push mode 1 3/17/2008 

241-AP-108 330 Core Push mode I 3/17/2008 

241-AW-102 2AW-07-02A Supernate Grab 18 1/10/2007 

241-AW-102 2AW-07-02B Supernate Grab 18 1/10/2007 

241-AW-102 2AW-07-03A Supernate Grab 18 1/10/2007 

241-AW-102 2AW-07-03B Supernate Grab 18 1/10/2007 

241-AW-102 2AW-07-04B Supernate Grab 22 1/10/2007 

241-AW-102 2AW-07-05B Supemate Grab 22 1/10/2007 
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241-AW-102 2AW-07-05C Supemate Grab 22 1110/2007 

241-A W-102 2AW-07-01 Supemate Grab 18 1/11 /2007 

241-AW-102 2A W-07-01FB2 Supemate Grab . 18 1/11 /2007 

241-AW-102 2AW-07-04A Supemate Grab 22 1/11/2007 

241-AW-102 2AW-07-05A Supemate Grab 22 1/11/2007 

241-AW-102 2AW-07-01FB1 Supemate Grab 18 1/15/2007 

241-AW-102 2AW-07-01 TB Supemate Grab NIA 1/15/2007 

241-AW-102 2AW-14-01FB Supemate Grab 18 1/8/2015 

241-AW-102 2AW-14-01TB Supemate Grab 18 1/8/2015 

24 1-AW-102 2A W-014-04DUP Supemate Grab 18 1/9/2015 

241-AW-102 2AW-1 4-0l Supemate Grab 18 1/9/2015 

241-AW-102 2AW-14-02 Supemate Grab 18 1/9/2015 

241-AW-102 2AW-14-02A Supemate Grab 18 1/9/2015 

241-AW-102 2AW-14-03 Supemate Grab 18 1/9/2015 

241-AW-102 2AW-14-04 Supemate Grab 18 1/9/2015 

241-AW-102 2AW-14-04A Supemate Grab 18 1/9/2015 

241-AW-102 2AW-14-05 Supemate Grab 18 1/9/20 15 

241-AW-102 2AW-14-05A Supemate Grab 18 1/9/2015 

241-AW-102 2A W-14-04DUP Supemate Grab 18 1/1 9/2015 

241-AW-105 SA W-07-01-FB Supemate Grab 14 12/12/2007 

241-AW-105 5AW-07-0l Supemate Grab 14 12/13/2007 

241-AW-105 SAW-07-02 Supemate Grab 14 12/13/2007 

241 -AW-105 SAW-07-03 Supemate Grab 14 12/13/2007 

241-AW-106 323 Core Push mode 20 6/12/2006 

241-AW-106 323 Core Push mode 20 6/12/2006 

24 1-AW-106 323 Core Push mode 20 6/ 12/2006 

241-A W-106 323 Core Push mode 20 6/12/2006 

241 -AW-106 323 Core Push mode 20 6/12/2006 

241 -AW-106 323 Core Push mode 20 6/12/2006 

241 -AW-106 323 Core Push mode 20 6/12/2006 

241-AW-106 2A W-08-01 TB Supemate Grab 14 3/5/2009 

241-AW-106 6AW-08-0l Supemate Grab 14 3/5/2009 

241 -AW-106 6AW-08-01FB Supemate Grab 14 3/5/2009 

241-AW-106 6AW-08-01FB1 Supemate Grab 14 3/5/2009 

241 -AW-106 6AW-08-01 FB2 Supemate Grab 14 3/5/2009 

241-AW-106 6A W-08-01 TB Supemate Grab 14 3/5/2009 

241-AW-106 6AW-08-02A Supemate Grab 14 3/5/2009 

241 -AW-106 6AW-08-02B Supemate Grab 14 3/5/2009 
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24 1-AW-106 6AW-08-03A Supemate Grab 14 3/5/2009 

241-AW-106 6AW-08-03B Supernate Grab 14 3/5/2009 

241-AW-106 6AW-08-04B Supernate Grab 14 3/5/2009 

241-AW-106 6AW-12-02A Supemate Grab 14 12/19/2012 

241 -AW-106 6A W-J 2-02DUP Supemate Grab 14 12/19/2012 

241-AW-1 06 6AW-1 2-03 Supernate Grab 14 12/19/2012 

241-AW-106 6AW-12-03A Supernate Grab 14 12/19/2012 

241-AW-106 6AW-12-04 Supemate Grab 14 12/19/2012 

241-AW-106 6A W-1 2-04A Supemate Grab 14 12/19/2012 

241-AW-106 6AW-12-0l Supemate Grab 14 12/20/2013 

241-AW-1 06 6AW-1 2-0IFB Supemate Grab 14 12/20/2013 

241 -AW-106 6AW-12-01TB Supernate Grab 14 12/20/2013 

241-AW-106 6AW-12-02 Supernate Grab 14 12/20/2013 

241-AY-101 lA Y-06-01 Supemate Grab 57 4/18/2006 

241 -AY-101 lA Y-06-0IFB Supemate Grab 57 4/18/2006 

241 -AY-101 lAY-06-02 Supernate Grab 57 4/18/2006 

241-AY-1 01 lA Y-06-03 Supernate Grab 57 4/18/2006 

241-AY-1 01 325 Core Push mode 54 3/30/2007 

241-AY-101 325 Core Push mode 54 3/30/2007 

241-AY-1 01 325 Core Push mode 54 3/30/2007 

241-A Y-101 325 Core Push mode 54 3/30/2007 

241 -AY-101 325 Core Push mode 54 3/30/2007 

241-AY-101 324 Core Push mode 54 11 /24/2007 

241-AY-101 324 Core Push mode 54 11 /24/2007 

241 -AY-101 324 Core Push mode 54 11 /24/2007 

241-AY-101 IA Y-07-01 Supemate Grab 57 12/18/2007 

241-AY-101 lA Y-07-0lDUP Supernate Grab 57 12/18/2007 

241-AY-101 IA Y-07-0lFB Supemate Grab 57 12/18/2007 

241 -AY-101 lAY-07-02 Supemate Grab 57 12/18/2007 

24 1-AY-101 lAY-07-03 Supemate Grab 57 12/18/2007 

241 -AY-101 IA Y-07-04 Supernate Grab 57 12/18/2007 

24 1-AY-101 l AY-07-05 Supemate Grab 57 12/18/2007 

241 -AY-101 IA Y-07-06 Supernate Grab 57 12/18/2007 

241 -AY-101 331 Core Push mode 66 5/1/2008 

241-AY-101 331 Core Push mode 66 5/1 /2008 

241-AY-101 331 Core Push mode 66 5/1 /2008 

241 -AY-1 01 331 Core Push mode 66 5/1/2008 

241-AY-101 331 Core Push mode 66 5/1 /2008 
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241-AY-101 331 Core Push mode 66 5/ 1/2008 

241-AY-101 331 Core Push mode 66 5/1/2008 

241-AY-101 331 Core Push mode 66 5/1/2008 

241-AY-101 331 Core Push mode 66 5/1 /2008 

241-AY-101 331 Core Push mode 66 5/1/2008 

241-AY-101 IA Y-10-01 Supemate Grab 54 1/21/2010 

241-AY-101 lAY-10-0lDUP Supemate Grab 54 1/21 /2010 

241-AY-101 lA Y-10-0lFB Supemate Grab 54 1/21 /2010 

241-AY-101 lAY-10-03 Supemate Grab 54 1/21 /2010 

241-AY-101 IAY-10-04 Supemate Grab 54 1/21/2010 

241-AY-101 1AY-10-04DUP Supemate Grab 54 1/21 /2010 

241-AY-101 lAY-10-05 Supemate Grab 54 1/21 /2010 

24 1-AY-101 lAY-10-06 Supemate Grab 54 1/21/2010 

241-AY-101 lA Y-11-01 Supemate Grab 54 5/19/2011 

241-AY-101 IA Y-11-0lFB Supemate Grab 54 5/19/2011 

241-AY-101 lA Y-11-02 Suoemate Grab 54 5/19/2011 

241-AY-101 lAY-11-03 Supemate Grab 54 5/19/2011 

241-AY-101 lAY-11-04 Supemate Grab 54 5/19/2011 

241-AY-101 lAY-11-05 Supemate Grab 54 5/19/2011 

241-AY-101 lAY-11-06 Supemate Grab 54 5/19/2011 

241-AY-101 lAY-11-07 Supemate Grab 54 5/19/201 1 

241 -A Y-101 lA Y-l l-07DUP Supemate Grab 54 5/19/2011 

241-AY-101 lA Y-11-08 Supemate Grab 54 5/19/2011 

241-AY-101 lAY-13-01 Supernate Grab 54 6/11 /2013 

241-AY-101 lAY-13-0lA Supemate Grab 54 6/11/2013 

241-AY-101 lAY-13-01B Supemate Grab 54 6/11 /2013 

241-AY-101 IA Y-13-0lDUP Supemate Grab 54 6/11 /2013 

241-AY-101 IA Y-13-0IFB Supemate Grab 54 6/11/2013 

241-AY-101 IAY-13-02 Supernate Grab 54 6/11/2013 

241-AY-101 1AY-13-02A Supemate Grab 54 6/11 /2013 

241-AY-101 IAY-13-04 Supemate Grab 54 6/11 /2013 

241-AY-101 lAY-13-05 Supemate Grab 54 6/12/2013 

241-AY-101 lA Y-13-06 Supemate Grab 54 6/12/2013 

241-AY-101 lAY-13-07 Supemate Grab 54 6/12/2013 

241 -AY-101 IA Y-13-08 Supemate Grab 54 6/12/2013 

241-AY-101 lAY-13-09 Supemate Grab 54 6/12/2013 

241-AY-101 lAY-13-10 Supemate Grab 54 6/13/2013 

241-AY-101 1AY-15-07A Supemate Grab 54 6/9/2015 
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241 -AY-I0I IA Y-15-09 Supernate Grab 54 6/9/2015 

241-AY-101 IA Y-l 5-06A Supernate Grab 54 6/ 10/2015 

241-AY-101 IA Y-15-07 Supernate Grab 54 6/10/2015 

241-AY-101 I A Y-15-01 Supernate Grab 54 6/11 /2015 

241-AY-101 lAY-15-0lA Supernate Grab 54 6/ 11/2015 

241 -AY-101 IA Y-15-0lFB Supernate Grab 54 6/11 /2015 

241-AY-101 lA Y-15-0lTB Supernate Grab 54 6/11 /2015 

241-AY-101 lA Y-15-02 Supernate Grab 54 6/11 /2015 

241-AY-101 lAY-15-03 Supernate Grab 54 6/11 /2015 

241-AY-101 IAY-15-04 Supernate Grab 54 6/11 /2015 

241-AY-101 lAY-15-05 Supernate Grab 54 6/11 /2015 

241-AY-101 1AY-15-05A Supernate Grab 54 6/11 /2015 

241-AY-101 lAY-15-06 Supernate Grab 54 6/11 /2015 

241-AY-101 IA Y-15-06DUP Supernate Grab 54 6/1 1/2015 

241-AZ-101 AZl0l-10-01 Supernate Grab 60 3/22/2010 

241-AZ-101 AZl0l-10-0lFB Supernate Grab 60 3/22/2010 

241 -AZ-101 AZl 01-10-03 Supernate Grab 60 3/22/2010 

241-AZ-l 01 AZ!0l-10-05 Supernate Grab 60 3/22/2010 

241-AZ-101 AZl0l-10-0lDUP Supernate Grab 60 3/23/2010 

241-AZ-101 AZI0l-10-0ITRIP Supernate Grab 60 3/23/2010 

241-AZ-101 AZ! 01-10-04 Supernate Grab 60 3/23/2010 

241 -AZ-101 AZl 01-10-06 Supernate Grab 60 3/23/2010 

241-AZ-J0J AZI01-J0-06DUP Supernate Grab 60 3/23/2010 

241-AZ-101 AZl 01-10-07 Supernate Grab 60 3/23/2010 

241-AZ-102 2AZ-09-0l Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-0 lFB 1 Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-01 TB Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-02A Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-02B Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-03A Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-03B Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-04A Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-09-04B Supernate Grab 64 12/20/2009 

241-AZ-102 2AZ-12-09 Supernate Grab 64 7/ 17/2012 

241-AZ-102 2AZ-12-05 Supernate Grab 64 7/19/2012 

241-AZ-102 2AZ-12-07 Supernate Grab 64 7/19/2012 

241-AZ-102 2AZ-12-08 Supernate Grab 64 7/19/2012 

241-AZ-102 2AZ-12-10 Supernate Grab 64 7/19/2012 
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241-AZ-102 2AZ-1 2-0l Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-1 2-01 A Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-12-01DUP Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-l 2-01 FB Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-12-02 Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-1 2-03 Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-12-03A Supemate Grab 64 7/22/2012 

241 -AZ-102 2AZ-12-04 Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-12-04DUP Supemate Grab 64 7/22/2012 

241-AZ-102 2AZ-12-06 Supemate Grab 64 7/22/2012 
• 

241-AZ-102 2AZ-14-0 l Supemate Grab 64 9/3/2014 

241-AZ-102 2AZ-l4-01 FB Supernate Grab 64 9/3/2014 

24 1-AZ-102 2AZ-l4-01TB Supemate Grab 64 9/3/2014 

241-AZ-102 2AZ-14-02 Supernate Grab 64 9/3/2014 

241 -AZ-102 2AZ-14-03 Supemate Grab 64 9/4/2014 

241-AZ-102 2AZ-14-03A Supernate Grab 64 9/4/2014 

241 -AZ-102 2AZ-14-03C Supernate Grab 64 9/4/2014 

241 -AZ-102 2AZ-14-03DUP Supemate Grab 64 9/4/2014 

241-AZ-102 2AZ-14-03B Supemate Grab 64 9/5/2014 

241 -AZ-102 2AZ-14-04 Supernate Grab 64 9/5/2014 

241-AZ-102 2AZ-14-04A Supemate Grab 64 9/5/2014 

241 -AZ-102 2AZ-14-05 Supemate Grab 64 9/5/2014 

241 -AZ-102 2AZ-14-05A Supemate Grab 64 9/5/2014 

241-AZ-102 2AZ-14-06 Supemate Grab 64 9/5/2014 

241-SY-101 327 Core Push mode 21 6/19/2007 

241-SY-101 327 Core Push mode 21 6/19/2007 

241-SY-101 327 Core Push mode 21 6/19/2007 

241 -SY-101 327 Core Push mode 21 6/19/2007 

241 -SY-101 327 Core Push mode 21 6/19/2007 

241-SY-101 327 
I 

Core Push mode 21 6/19/2007 

241 -SY-101 327 Core Push mode 21 6/19/2007 

241-SY-102 2SY-07-0l Supemate Grab 3 1/4/2007 

241-SY-102 2SY-07-02 Supernate Grab 3 1/4/2007 

241-SY-102 2SY-07-02 DUP Supemate Grab 3 1/5/2007 

241-SY-102 2SY-07-03 Supernate Grab 3 1/5/2007 

241-SY-l 02 2SY-07-04 Supemate Grab 3 1/5/2007 

241 -SY-102 2SY-07-05 Supemate Grab 3 1/5/2007 

241 -SY-102 2SY-07-01FB Supemate Grab 3 1/8/2007 
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241-SY-102 2SY-07-06 Supemate Grab 3 3/6/2007 

241-SY-102 2SY-07-06FB Supemate Grab 3 3/6/2007 

241-SY-102 2SY-07-07 Supemate Grab 3 3/6/2007 

241-SY-102 2SY-07-07DUP Suoemate Grab 3 3/6/2007 

241-SY-102 2SY-07-08 Supemate Grab 3 3/6/2007 

241-SY-102 2SY-07-09 Supemate Grab 3 3/6/2007 

241-SY-102 2SY-07-10 Supernate Grab 3 3/6/2007 

241-SY-102 2SY-07-l l Supernate Grab 3 3/15/2007 

241-SY-102 2SY-07-l 1FB Supernate Grab 3 3/15/2007 

241-SY-102 2SY-07-12 Supemate Grab 3 3/15/2007 

241-SY-102 2SY-07-12DUP Supemate Grab 3 3/15/2007 

241-SY-102 2SY-07-13 Supernate Grab 3 3/15/2007 

241-SY-102 2SY-07-14 Supernate Grab 3 3/15/2007 

241-SY-102 2SY-07-15 Supernate Grab 3 3/15/2007 

241-SY-102 2SY-07-16 Supernate Grab 3 3/15/2007 

241-SY-102 2SY-07-17 Supernate Grab 3 3/15/2007 

241-SY-102 2SY-12-0l Supemate Grab 3 9/12/2012 

241-SY-102 2SY-12-01DUP Suoernate Grab 3 9/12/2012 

241-SY-102 2SY-12-01FB Supernate Grab 3 9/ 12/2012 

241-SY-102 2SY-12-02 Supernate Grab 3 9/12/2012 

241-SY-102 2SY-12-03 Supemate Grab 3 9/12/2012 

241-SY-102 2SY-12-03A Supernate Grab 3 9/12/2012 

241-SY-102 2SY-12-04 Supemate Grab 3 9/12/2012 

241-SY-102 2SY-12-04DUP Supernate Grab 3 9/12/2012 

241-SY-102 2SY-12-05 Supemate Grab 3 9/ 13/2012 

241-SY-102 2SY-12-05A Suoemate Grab 3 9/ 13/2012 

241-SY-102 2SY-12-05B Supemate Grab 3 9/13/2012 

241-SY-102 2SY-12-06 Suoemate Grab 3 9/13/2012 

241-SY-102 2SY-12-06B Supernate Grab 3 9/13/2012 

241-SY-102 2SY-12-06A Supernate Grab 3 9/17/2012 

241-SY-102 2SY-13-01 Supemate Grab 3 2/20/2013 

241-SY-102 2SY-13-01FB Supernate Grab 3 2/20/2013 

241-SY-102 2SY-13-02 Supemate Grab 3 2/20/2013 

241-SY-102 2SY-13-03 Supernate Grab 3 2/20/2013 

241-SY-102 2SY-13-04 Supemate Grab 3 2/20/2013 

241-SY-102 2SY-13-05 Suoernate Grab 3 2/20/2013 

241-SY-102 2SY-13-06 Supemate Grab 3 2/20/2013 

241-SY-102 333 Core Push mode 2 9/16/2014 
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241-SY-102 333 Core Push mode 2 9/16/2014 

241-SY-102 333 Core Push mode 2 9/16/2014 

241-SY-102 333 Core Push mode 2 9/16/2014 

241-SY-102 333 Core Push mode 2 9/16/2014 

241-SY-102 333 Core Push mode 2 9/16/20 14 

241-SY-102 334 Core Push mode 4 2/19/2015 

241-SY-102 334 Core Push mode 4 2/19/2015 

241-SY- 102 334 Core Push mode 4 2/19/2015 

241-SY- 102 334 Core Push mode 4 2/19/2015 

241-SY-1 02 334 , Core Push mode 4 2/19/2015 

241 -SY-102 334 Core Push mode 4 2/19/2015 

241-SY-102 334 Core Push mode 4 2/19/2015 

241 -SY- 102 334 Core Push mode 4 2/19/2015 

24 1-SY-1 02 334 Core Push mode 4 2/19/2015 

241-SY-102 334 Core Push mode 4 2/19/2015 

241 -SY-103 326 Core Push mode 15 5/10/2007 

24 1-SY-103 326 Core Push mode 15 5/1 0/2007 

241 -SY-103 326 Core Push mode 15 5/10/2007 

241-SY-1 03 326 Core Push mode 15 5/1 0/2007 

241-SY-103 326 Core Push mode 15 5/10/2007 

241-SY-103 326 Core Push mode 15 5/10/2007 

241 -SY-103 326 Core Push mode 15 5/10/2007 

241 -SY-103 326 Core Push mode 15 5/10/2007 

241 -SY-103 326 Core Push mode 15 5/10/2007 

241 -SY-103 326 Core Push mode 15 5/10/2007 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ..... ........... ..... ..... ... ... ...... .......... ........... .. .... .. ..... .... ........... .... Page V-1 7 

542 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DST AR) 

APPENDIXW 
REFERENCE DOCUMENTS REVIEWED BY SUBJECT MATTER EXPERTS 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 .................. .......... .. .................. ...... ........ .... ..... . ...... .. .......... .. Page W-1 

543 of 607 



RPP-RPT-58441 Rev. 00 3/2/2016 -12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

APPENDIXW REFERENCE DOCUMENTS REVIEWED BY SUBJECT MATTER EXPERTS 

Table W-1: Reference Review Responsibility Matrix (64 sheets) 

This document was 
reviewed in its entirety. This document was This document was used 
Specific IQRPE review partially reviewed. for information purposes 

activities and any Specific IQRPE review only. The IQRPE 
exceptions are activities and any certification does not 

described in this exceptions are described address the specific 
Document report. in this report. content of this document. 

09-NSD-024, 2009, Memorandum from ORP to WRPS : Contract No. De- X 
Ac27-08rv 14800 - Approval Of Tank Farms Safety Basis Amendment That 
Eliminates Administrative Control 5. I 6 And Allows The Corrosion 
Mitigation Controls To Be Moved To An Operating Specification Document. 

35 1731 Post-NPH Qualification Card . X 

3-CATH-690, 20 I 5, Cathodic Protection System Testing, Rev. F-3. X 

3-CATH-690, Rev. D-0, Cathod ic Protection System Testing, Tank Farm X 
Maintenance Procedure. 

3-CATH-690, Rev. E2, Cathodic Protection System Testing, Tank Fann X 
Maintenance Procedure. 

3-CA TH-782, 20 14, Cathodic Protection System Individual A node Output, X 
Rev. C-0 

3-LDD-624, 2014, Perform A Y/AZ A WF Annu lus Cam (AMS-4) Leak X 
Detectors Functional Check, Rev. K-2. 

5-LCD-300, 20 14, ENRAF Series 854 Displacer Weight Check and Obtain X 
Sediment Levels, Rev. I-3 , Washington River Protection Solutions, LLC, 
Richland , Washington. 

6-LDD-485 ENRAF Series 854 Annu lus Leak Detection Gauges Calibration X 
and Maintenance 

10 CFR 851 , " Worker Safety and Health Program," Code of Federal X 
Regulations, as amended. 

40 CFR 265, "Interim Status Standards for Owners and Operators of X 
Hazardous Waste Treatment, Storage, and Disposal Facilities", Code of 
Federal Regulation, as amended. 
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40 CFR 270, "EPA Administered Permit Programs: The Hazardous Waste X 
Permit Program " Code of Federal Regulations, as amended. 

49 CFR 195, "Transportation of Hazardous liquids by Pipeline, " Code of X 
Federal Regulations, as amended. 

7O410-MEJ-07-004 Waste Pipeline Failures 2007-01-19 DA94381391 X 
ACI 349-06, 2006, Code Requirements f or Nuclear Safety-Related Concrete X 
Structures and Commentary , American Concrete Institute, Detro it Michigan . 

ACT-100 WRPS- 1 I 04067 _Enclosure, Technical Basis for Use of Hanford X 
Waste Transfer Lines Protected with ACT- I 00® Coating Systems 

ACT-I 00 WRPS-1104067 Letter X 

ACT- I 00 WRPS-1104067 Letter Nati ve X 
AN-06A Test Riser Locations X 
Anantatmula 2004, DST Corrosion Mechanisms and Experience. X 
AP- l 02 UT and Airslot Locations X 
AP- I 02 UT Crawler X 

AP-102 UT Data X 
Appendix to Part 50 -- Quality Assurance Criteria for Nuclear Power Plants X 
and Fuel Reprocessing Plants 

ARP-T-041-00002, 20 15, Respond to Alarms at TFJv/CS HMJ Stations, Rev. X -

E-2 

ATTACH I JKE, Operate Three Way T-Handle Vale X 
ATTACH B, Operate Three Way T-Handle Va lve X 
AW-B VALVE PIT PROCESS BLANK INSTALL X 
A W-B Valve Pit Process Blank Install X 
AY-0l A Fitting Box X 

A Y-02A Fitting Box X 
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AZVP Encasement Est Valve Line-Up X 

BNL-52527, 1997, Guidelines/or Development of Structural integrity X 
Programs for DOE High-Level Waste Storage Tanks, Brookhaven National 
Laboratory, Upton, New York. 

CH2M-0502172_ Request fo r Approval to Consolidate WIP Hot X 
Commissioni ng Feeds Stores in Tanks 24 1-AP-1 0 I 24 1-AY-102 

Chemical Waste Compatibi lity Assessment X 

Cooke, G. A., 2005, "Final Analyti ca l Results from the Examination of X 
Corrosion on Sections of Cross-Site Transfer Pipe," 7S I I O-GAC-05-035 
interoffice memo, September I 6, CH2M HILL Hanfo rd Group, Inc., 
Richland, Washington. 

Copy of Encasement Pressure Test Results Summary X 

Copy of Pit Coating Inspection Sched ule X 

DCS02562 X 

De Renzo, 1976, Corrosion Resistant Materials Handbook X 

Dome Penetration Schedules (WST/WSTA) tank 241-SY-I 01 X 

Drawing List UST H-2-90435-3 X 

DSC00537 X 

DSC00538 X 

DSC0 l257 X 

DSC0 l257 X 
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DST Tank Levels X 
Duncan, 2007, Letter Report for Microbial/y influenced Corrosion SL- 167. X 

ECN-20301 R2 X 

ECN-72030 l-R2, Dale X 

ECN-726083-R I - [0907200768] X 

EDT-823049 - MATERIAL COMPATIBILITY ASSESSMENT REPORT X 
FOR THE TANK 24 l-UX-302A LIQUID PUMPING SYSTEM 

EDT-823049 - MATERIAL COMPATIBILITY ASSESSMENT REPORT X 
FOR THE TANK 244-CR VAULT LIQUID PUMPING SYSTEM 

Effects of Metallurgical Factors and Waste Chemistry on Localized X 
Corrosion and SCC of Hanford Radioactive Waste Tank 24 1 A Y-102 

EM-RP-WRPS-T ANKF ARM-2008-0001 Final ORPS X 

EM-RP-WRPS-TANKF ARM-2009-001 5 Final ORPS X 

EM-RP-WRPS-TANKFARM-2011-0011 Final ORPS X 

EM-RP-WRPS-TANKFARM-2011-0023 Final ORPS X 

EM-RP-WRPS-TANKFARM-201 2-0012 Final ORPS X 

EM-RP-WRPS-TANKF ARM-201 2-0013 Final ORPS X 

EM-RP-WRPS-T ANKF ARM-201 3-0007 Final ORPS X 

EM-RP-WRPS-T ANKF ARM-20 13-0009 Final ORPS X 

EM-RP-WRPS-TANKFARM-2014-0003 Final ORPS X 

EM-RP-WRPS-TANKFARM-201 4-0008 F inal ORPS X 
EM-RP-WRPS-TANKFARM-201 4-0010 Final ORPS X 

EM-RP-WRPS-TANKFARM-2014-0011 Final ORPS X 

EM-RP-WRPS-T ANKSF ARM-2011-002 Final ORPS X 
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Engeman, Jason, "Re: Pit Coating Inspection Schedule". Message to X 
Jeremy Hailey, 201 5, email. 

Equipment Failure Summary Table X 

GJO-HAN-18, 1998, 24 1-C Farm Vadose Zone{D8444597}, U.S. X 
Department of Energy, Grand Junction, Colorado. 

GJO-HAN-18, 2008, Addendum to the C Tank Farm Report, {D844459 7, X 
U.S. Department of Energy , Grand Junction, Colorado. 

H-1 4-010501 Sh. 1, 201 2, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-J0J, Rev. 22, U.S. Department of Energy, Offi ce of River 
Protection, Richland Washington. 

H-1 4-010501 Sh . 2, 2011 , Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-1 02, Rev. 14, U.S. Department of Energy , Offi ce of Ri ver 
Protection, Richland Washington. 

H-1 4-010501 Sh. 3, 2011 , Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-!03, Rev. 11 , U.S. Department of Energy, Offi ce of River 
Protection, Richland Washington. 

H-1 4-010501 Sh . 4, 2011 , Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-! 04, Rev. 12, U.S. Department of Energy, Office of Ri ver 
Protection, Richland Washington. 

H-1 4-010501 Sh. 5, 201 2, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-1 05, Rev. 10, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-1 4-010501 Sh . 6, 201 1, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-1 06, Rev. 15, U.S. Department of Energy, Offi ce of River 
Protection, Richland Washington. 

H-1 4-010501 Sh. 7, 201 2, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AN-!07, Rev. 16, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 
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H-14-010502 Sh. 1, 2012, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AW-J0J , Rev. 9, U.S. Department of Energy, Office of River Protection, 
Richland Washington. 

H-14-010502 Sh. 2, 2011 , Dome Penetration Schedules (WSTIWSTA) Tank X 
24!-AW-102, Rev. 8, U.S. Department of Energy, Office of River Protection, 
Richland Washington. 

H-1 4-010502 Sh. 3, 2012, Dome Penetration Schedules (WSTIWSTA) Tank X 
24 1-A W-103, Rev. 7, U.S. Department of Energy, Office of River Protection, 
Richland Washington. < 

H-14-010502 Sh. 4, 2012, Dome Penetration Schedules (WSTIWSTA) Tank X 
24 1-AW-1 04, Rev. 10, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-010502 Sh . 5, 2013 , Dome Penetration Schedules (TiVSTIWSTA) Tank X 
241-AW-105, Rev. 8, U.S. Department of Energy, Office of River Protection, 
Richland Wash ington. 

H-14-010502 Sh. 6, 2011 , Dome Penetration Schedules (WSTIWSTA) Tank X 
24!-AW-106, Rev. 8, U.S. Department of Energy, Office of River Protection, 
Richland Washington. 

H-14-0 I 0506 24 1-A Y- l01_-_Sheet_2_0_Rev _2_-_[10031711 l 5]H- I 4- X 
010506 Sh. 2, 2012, Dome Penetration Schedules (WST/WSTA) Tank 241 -
A Y-101 , Rev. 2, U.S. Department of Energy, Office of River Protection, 
Richland Washington. 

H-14-010506 Sh . 1, 2012, Dome Penetration Schedules (WST/ WSTA) Tank X 
241-AY-J 0J, Rev. 18, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-010507 Sh . I, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AZ-1 01 , Rev. 15 , U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

Meier Project No. 14-7579 
WRPS Subcontract No. 55510/58207 ...... ... .. ............. ... .. .. .... ........ . .... ... ...... ....... .... . ........................... ...... ... ... ..... .. .... .. .. ... .. ....... . ...... .......... Page W-8 

550 of 607 



RPP-RPT-58441 Rev.00 3/2/2016 - 12:53 PM 

RPP-RPT-58441 Rev. 0 
Double-Shell Tank System Integrity Assessment Report (DSTAR) 

Table W-1: Reference Review Responsibility Matrix (64 sheets) 

This document was 
reviewed in its entirety. This document was This document was used 
Specific IQRPE review partially reviewed. for information purposes 

activities and any Specific IQRPE review only. The IQRPE 
exceptions are activities and any certification does not 

described in this exceptions are described address the specific 
Document report. in this report. content of this document. 

H-1 4-010507 Sh. 2, 2012, Dome Penetration Schedules (WSTIWSTA) Tank X 
24 !-AZ-102 , Rev. 12, U .S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-01053 1 Sh. 1, 2015, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-SY- I0I , Rev. 13, U.S . Department of Energy, Office of River 
Protection, Richland Washington . 

H-14-010531 Sh . 2, 2015, Dome Penetration Schedules (WSTIWSTA) Tank X 
24!-SY-102, Rev. 17, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-1 4-0 I 0531 Sh . 3, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
24 1-SY-/03, Rev. 8, U.S. Department of Energy, Office of River Protection, 
Richland Washington. 

H-14-020000001 Rev. 19, Tank Farms System P&ID Structure Legend X 

H-14-020000 002 Rev. 21 , Tank Farms System P&ID Structure Legend X 

H-14-020000 003 Rev. 15 , Tank Farms System P&fD Structure Legend X 

H-14-020000 004 Rev. 12, Tank Farms System P&ID Structure Legend X 

H-14-020000 005 Rev. 6, Tank Farms System P&ID Structure Legend X 

H-14-020501 001 Rev. 11 Waste Storage Tank Annulus Instm Sys (WSTA) X 
O&M Sys P&fD Tank 241-AN-101 

H-14-01053 l Sh. 2, 2015 , Dome Penetration Schedules (WSTIWSTA) Tank X 
24 1-SY-102, Rev. 17, U.S. Department of Energy, Office of River 
Protection, Richland Washington . 

H-14-020507 Sh. 3, 2005, Waste Storage Tank Annulus System (WSTA) X 
O&M System P&ID, Rev. 6, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 
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H-14-101503 Sh. I , 20 10, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AP-101 , Rev. 10, U.S. Department of Energy, Office of River 
Protection, Richland Washington . 

H-14-101503 Sh. 2, 2010, Dome Penetration Schedules (WSTIWSTA} Tank X 
24!-AP-102, Rev. 9, U.S. Department of Energy, Office of River Protection, 
Richland Washington . 

H-14-101503 Sh. 3, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AP-103, Rev. 10, U.S. Department of Energy, Office of Ri ver 
Protection, Richland Washington. 

H-14-101503 Sh. 4, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AP-104, Rev. 10, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-101503 Sh . 5, 201 l , Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AP-105, Rev. 9, U.S. Department of Energy, Office of River Protection, 
Richland Washington. 

H-14-101503 Sh. 6, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AP-106, Rev. 10, U .S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-101503 Sh . 7, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
24 1-AP-/07, Rev. 11 , U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-101503 Sh. 8, 2010, Dome Penetration Schedules (WSTIWSTA) Tank X 
241-AP-108, Rev. 10, U.S. Department of Energy, Office of River 
Protection, Richland Washington. 

H-14-102650-3, Piping Pump Pits 241 -A Y-01 A and 02A Modification X 
Details 

H-14-10265 3-l , Jumper Assembly 241 -AY-0I A U13A Drain X 
H-14-102660-1 , Piping Plan 241 -AY-0I A to 241-AY-02A X 
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H-14-103250 AZ-VP JUMPER ARRANGEMENT X 

H-14-103263-3, Piping Valve Pit 241-AZ-VP Embedded Pipe Details X 

H-14-103596, Sh. 1, 2001 , SY-101 Cross Site Trans System Hose and Hose X 
Assembly, Rev. 3, U.S. Department of Energy, Office of River Protection, 
Richland, Washington. 

H-14-106249, 2014 HIHTL Tracking Table, Rev. 3 1, Washington River X 
Protection Solutions, LLC, Richland, Washington 

H-14-107346, 2014, DST Waste Transfer Piping Diagram, Sh. I (Rev. 20), X 
Sh. 2 (Rev. 13), Sh .3 (Rev. 24), Sh. 4 (Rev. 12), Sh. 5 (Rev. 25, Sh . 6 
(Rev. 31), Sh. 7 (Rev. 25), U.S. Department of Energy, Office of River 
Protection, Richland, Washington. 

H-2-23 10-1 Grey Part. Dwg X 

H-2-34965 004 Rev 23 Leak Detector Assembly Typical Details X 

H-2-3 7772-1 SY Tank Cross Section X 

H-2-64449-1 A Y Tank Cross Section Sheet I X 

H-2-64449-2 A Y Tank Cross Section Sheet 2 X 

H-2-673 17-1 AZ Tank Cross Section Sheet I X 

H-2-673 17-2 AZ Tank Cross Section Sheet 2 X 

H-2-70394- I AW Tank Cross Section X 

H-2-70409-2, Piping Sections and Details X 

H-2-70415-1 , Piping Plan and Details Feed Pump Pit 241-A W-02E X 

H-2-70432-001 -05 Jumper Arragement Feed Pump Pit 241-A W-02E X 

H-2-71913-3, Structural Cover Blocks 24 1-AN-A Plan and Details X 

H-2-71975-1 AN Tank Cross Section Sheet I X 

H-2-71975-2 AN Tank Cross Section Sheet 2 X 

H-2-71986-1 , Piping Plan 241-AN Tank Farm X 
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