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1.0 INTRODUCTION/SUMMARY 

The 149 single-shell tanks (SST) at the Hanford Site near Richland, Washington, have exceeded their 

design life. Sampling the concrete sidewall of a tank with a worst-case, high-temperature process 

history is a means of assessing the structural integrity of all the tanks and confirming the mechanical 

properties used in the structural analysis of record. Washington River Protection Solutions, LLC 

(WRPS) is pleased to nominate the SST A-106 Sidewall Coring Project for the Project Management 

Institute’s 2015 Award for Project Excellence. There are three outstanding merits for this award. 

1. Field execution – The SST A-106 sidewall coring project spanned four years at a total cost 

of $4 million, with the actual coring completed over a two-week period in May 2014. Over 

38 ft of concrete core was successfully removed to a depth approximately halfway through 

the tank footing. Rebar was encountered in the haunch, but the number of bars cut did not 

exceed the defined limit established in the drilling plan. Verticality of the core hole was 

effectively maintained throughout drilling the 4-in. nominal hole, with a horizontal deviation 

at final depth of approximately 7/8 in., significantly less than the 2-in. maximum allowable.  

2. Significance of results – The results of the testing performed on the concrete core removed 

from the sidewall of SST A-106 did not reveal any deficiencies with the structural integrity 

of the tank. The testing indicated favorable structural parameters generally greater, and in 

many cases significantly greater, than expected in comparison with the values originally 

specified and those used in the current structural analysis of record. 

3. Stakeholder milestones – This project was safely conducted in a radioactive environment 

on the basis of extensive planning, engineering analysis, several phases of field 

demonstrations, and extensive review. The body of work satisfied a major U.S. Department 

of Energy (DOE) program concern and fulfilled Tri-Party Agreement (TPA) milestones 

established between DOE and Washington State.  

In June 2014, an article describing the successful project outcome was published in Solutions, a 

weekly employee newsletter distributed by WRPS. A copy is provided in Attachment 1. 

   

Field Coring Operation and Sidewall Coring Concept 
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The primary functional steps of the SST A-106 sidewall coring project are shown below.  

 

Primary Functional Steps 

Project justification – Stakeholder support and customer funding both depended on a clear 

justification for project action that was logically sustained over the four-year schedule. 

SST Integrity Project – The Hanford Site SSTs and double-shell tanks are currently storing 

56 million gallons of high-level radioactive and dangerous wastes. Changes to the Hanford tank 

cleanup mission call for the continued use of the SSTs beyond the year 2040. The Hanford Site Tank 

Operations Contractor, WRPS, initiated a project to ensure the integrity of the SSTs until the waste 

can be retrieved from the tanks for treatment. 

Expert Panel recommendations – As part of the Single-Shell Tank Integrity Project (SSTIP), 

WRPS commissioned a Single-Shell Tank Integrity Expert Panel (Panel) to provide advice on the 

formation of the project. A key element resulting from the Panel meetings was to confirm the 

structural integrity of the SSTs. The Panel recommended obtaining and testing a vertical core from 

the entire depth of the sidewall of a worst-case tank that had been operated at high temperatures for 

extended periods.  

TPA milestones – The Washington State Department of Ecology (Ecology) and DOE agreed on two 

milestones regarding this project. Both were completed ahead of schedule. 

• M-045-91B – DOE shall implement a data quality objective (DQO) process and submit a 
Sample and Analysis Plan (SAP) by December 30, 2011 (submitted September 20, 2011). 

• M-045-91B-T01 – DOE shall provide a report containing the results and interpretation of 

testing and analysis performed on the concrete core obtained from Tank A-106 by 
January 31, 2015 (submitted December 3, 2014).  
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2.0 SPONSOR LETTER 
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3.0 SCHEDULE 

The project schedule was developed by evaluating performance of similar, prior activities along with 

subject matter expert input. Despite project challenges, the baseline scope was effectively managed, 

as evidenced by the favorable schedule performance index experienced throughout the project and 

completion of the project ahead of schedule. The two TPA milestone reports were submitted to 

Ecology 101 and 59 days, respectively, prior to the due dates. The overall project schedule is 

provided in Attachment 2. 

Project Plan – In 2010, a project plan was prepared to document the approach to the project. This 

plan was revised in December 2012 to incorporate lessons learned from a mockup demonstration and 

again in February 2013 to incorporate comments from an Independent Qualified Registered 

Professional Engineer (IQRPE). 

Data Quality Objectives – A systematic planning process (DQO), defined by the 

U.S. Environmental Protection Agency, was used to determine if a concrete core sample should be 

collected from a designated SST, and if so, to determine the tank to be cored. The DQO process was 

initiated in January 2011 and was completed in June 2011. The DQO team consisted of personnel 

from DOE, WRPS, and Ecology. As a result of the DQO process, a decision was made to proceed 

with coring a single tank that was exposed to high heat and had not leaked. The waste temperature in 

Tank A-106 reached a high of 594°F (the highest of all SSTs) and was above 300°F for a duration of 

80 months. Tank A-106 was selected as the best choice for sidewall coring based on heat exposure 

and risk factors such as accessibility to the tank, interferences from retrieval, remaining waste 

volume, and expected soil contamination around the tank. 

Sample and Analysis Plan – From the DQO process, the SAP was developed to provide an 

overview of the process that would be used to collect sidewall core specimens, and the quality 

assurance (QA) project plan elements that would be required to perform the work. The SAP was 

issued in September 2011. The sidewall coring details were then extensively documented in a drilling 

plan that described: 

• Tank selection 

• Site preparation 

• Coring technique and control 

• Demonstration of coring capabilities 

• Concrete testing to be performed on the removed core 

• Project, QA, environmental, safety, and health requirements 

• Project deliverables. 

Specific risk mitigation addressed in the drilling plan included core hole deviation control, avoidance 

or limitation of cutting rebar, and the ability to discontinue core activities during advancement of a 

core hole and move to an alternate core hole. 

  



WRPS-58551, SST A-106 Sidewall Coring Project 

PMI 2015 Project Excellence Nomination 5 

4.0 COST 

The fiscal year (FY) 2014 scope was heavily scrutinized, as the project contributed over 50 percent 

of the SSTIP budget at completion. The FY 2014 labor estimates were developed using a bottoms-up 

methodology, with non-labor estimates based on prior year actuals for subcontracted forensic 

analysis support and materials. The scope estimate went through an independent government cost 

estimate review prior to successful FY 2014 proposal negotiations and scope implementation.  

Cost performance data was reviewed on a monthly basis. Current period, fiscal-year-to-date, and 

contract-to-date performance indices were analyzed and reported. As variances were realized, the 

project manager worked with the project controls engineer to develop variance analysis reports, 

which included cause, impact, and corrective actions. Labor charges were evaluated on a weekly 

basis, and full-time equivalent labor reports were reviewed for trends and used to assist in estimate-

to-complete projections. A summary of project costs is provided in Attachment 3. 

FY 2014 earned value performance is illustrated below. 

 

ACWP = actual cost of work performed. 
BCWP = budgeted cost of work performed. 

BCWS = budgeted cost of work scheduled. 
FYTD = fiscal year to date. 

FY 2014 Earned Value Performance 



WRPS-58551, SST A-106 Sidewall Coring Project 

PMI 2015 Project Excellence Nomination 6 

A major project and company-wide challenge was executing the work while addressing reported 

odors and unexpected changes to vapor conditions within the tank farms. A potential source of 

emissions was identified and as a result, respiratory protection was required prior to entry into 

A Farm. These requirements were imposed when mobilization was initiated in March 2014 and 

resulted in unplanned training costs and decreased proficiency in the field. As the drilling delayed 

into early summer, heat stress mitigation concerns brought on new challenges. Required personal 

protective equipment (PPE) due to the vapor concerns, coupled with heat stress monitoring, limited 

time in the field to morning shifts. The project also incurred additional cost due to the increased 

industrial health monitoring. A baseline change request was not pursued, as equitable adjustment 

determinations for vapor impacts are being conducted by WRPS contract management at a company 

level. In spite of these challenges, the project was still completed ahead of schedule and satisfied a 

major TPA milestone deliverable. 

Towards the end of FY 2014, unanticipated charges for crane and rigging support were identified by 

the project. A baseline change request was not pursued as the issue was raised at a company level 

with WRPS interface management pursuing reconciliation. 

With a portion of the tank exposed, the project took advantage of an opportunity to perform concrete 

testing using less intrusive and more cost-effective methodologies. Guided by a national expert, 

nondestructive evaluation (NDE) of the exposed tank dome and sidewall was performed using impact 

echo, spectral analysis of surface waves, and sonic echo/impulse response acoustic wave test 

methods. Positive results were observed in the tests performed on the dome, but results were 

inconclusive for the full wall height due to signal damping. Results indicated that no cracking was 

predicted in the upper wall. This expansion of scope was an additional contributor to the unfavorable 

cost variance but was warranted as it proposed future cost savings if additional SSTs undergo 

sidewall examination. 
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5.0 SCOPE 

The project objective was to remove a full-height concrete core sample from the sidewall of 

Tank A-106. Despite many challenges (e.g., funding, daytime temperatures, vapor issues in the tank 

farms work area), the project was successfully completed. Removal of the sidewall core samples 

required significant rigor in the design, field work planning, excavation, core drilling, shipment of 

the concrete core samples to an off-site testing laboratory for analysis, backfilling, and final report 

documenting the testing results. 

Design – The design was performed by EnergySolutions Government Group, Washington 

Operations, and included the coring process and equipment, the fluid recirculation system, 

installation of the field caisson, placement of the core drilling rig, and decommissioning activities. 

Design development incorporated input from the various work teams involved, including 

Construction Management, Industrial Safety, Industrial Hygiene, Engineering, Radiological Controls, 

and Facility Operations to ensure safety and operability concerns were addressed in the design 

process. Critical elements of the design were reviewed by an IQRPE. 

Structural analysis – A structural analysis evaluated a finite element model of the tank and 

surrounding soil for several scenarios, including: 

• Baseline pre-drilling case 

• Soil-offloading case, with an excavated hole in the soil for the caisson installation 

• During-drilling case, with a caisson hole in the soil and applied live-load from drilling 

operations.  

The model used degraded concrete properties due to the high temperatures experienced by the tank 

over a long period. The demands from the three scenarios were compared to code-calculated concrete 

capacities corresponding to the section being evaluated (i.e., wall, haunch, and dome). The during-

drilling scenario included capacities with the 4-in. nominal core hole removed, where the section 

rebar was left intact and also where tension or compression bars were cut. The analysis concluded 

that the drilling activities do not negatively impact the structural integrity of the tank. 

IQRPE review – The Tank A-106 sidewall coring project was extensively reviewed by WRPS 

technical experts, an IQRPE, and project stakeholders (DOE and Ecology). The IQRPE made several 

recommendations that were incorporated into the revised drilling plan and concluded that the 

sidewall coring would not adversely affect the structural capacity of the tank, provided the planned 

controls were met. Ecology was not originally convinced that the data obtained from coring into a 

tank that still contained waste was worth the potential risk to human health and the environment. 

However, as a result of the extensive planning conducted (i.e., the DQO process and development of 

the SAP) and observation of a successful demonstration, Ecology recommended proceeding with 

sidewall coring. 

Site preparation – To facilitate excavation of the soil over the tank haunch, an 8-ft diameter caisson 

consisting of corrugated metal liner plates was installed as excavation advanced. The final excavation 

extended approximately 6 ft below the top edge of the tank haunch. Once excavation was completed, 

the asphaltic membrane covering the concrete was removed, and NDE was performed on the exposed 

tank dome and sidewall. The haunch and sidewall surfaces were scanned using concrete penetrating 

radar, and the identified locations of rebar were marked to aid in positioning core-hole entry points. 

With the entry points identified, vertical alignment assemblies were installed, a concrete pad 

covering the haunch and exposed wall was placed, and a lid was placed over the caisson. 

Mobilization and alignment of the core rig and equipment completed site setup. 
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Performing Nondestructive Examination on Exposed Dome and Placing Concrete Base 

Coring – Coring of the tank sidewall was initiated on May 6, 2014, and retrieval of the final core run 

was completed on May 21, 2014. A total of 13 core runs were made, retrieving 38.3-ft of 3.3-in. 

nominal concrete core from the tank haunch, wall, and footing. The coring activities took a total of 

only eight hours of actual drilling time to cut the total core length, with no difficulties, equipment 

failures, or core hole problems encountered. Verticality surveys were conducted at the beginning of 

the coring and following completion of each core run. The final verticality survey showed a 

maximum core hole deviation of 0.070 ft (~7/8 in.) from horizontal, well within the maximum 

deviation of 2 in. allowed per the drilling plan. 

 

Core Drilling and Packaging Segments 

Decommissioning – A decision was made at the conclusion of the coring field activities to proceed 

with the decommissioning of the core hole by filling it with grout and backfilling the caisson. 

Options to keep the caisson open for follow-on activities, such as borehole sonic testing or for 

additional coring, were dismissed because additional testing, if conducted, would focus on another 

tank. Core hole decommissioning activities were completed in June 2014. Approximately 42 ft of 

core hole and casing were filled with grout. 
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The caisson was decommissioned by backfilling with the soil that was previously excavated to install 

the caisson and compacting the soil as it was placed. The upper two rings of liner plates were 

removed and the final excavation backfilled, compacted, and leveled. The site was returned to its 

previous condition. 

Sample preparation – The core was handled 

and packaged in accordance with American 

Society for Testing and Materials (ASTM) 

C42/C42M, Standard Test Method for Obtaining 

and Testing Drilled Cores and Sawed Beams of 

Concrete. Once the core segments were 

packaged, the packages were removed from the 

tank farms and appropriately shipped offsite to 

the testing laboratory for concrete testing. 

Sample analysis results – Nondestructive and destructive physical testing of the concrete core 

specimens was successfully performed by CTLGroup in Skokie, Illinois in accordance with ASTM 

standards. The testing included visual examination and determination of transverse and longitudinal 

resonant frequency and dynamic modulus of elasticity, pulse velocity, static modulus of elasticity, 

Poisson’s ratio, and compressive strength. The results of the visual and microscopic inspection of the 

core segments indicated that the concrete removed from the sidewall is in overall good condition. 

The results of petrographic analysis indicated that the concrete within the examined core segments is 

also in overall good condition, with a minor amount of microcracking and minor evidence of 

deleterious mechanisms that do not appear to have significantly affected the overall quality and 

integrity of the concrete. 

 

Tank A-106 Sidewall Core Compressive Strength versus Depth  

 

Example Core Photo 
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6.0 TEAM 

The primary project team was made up of representatives from three companies: WPRS, 

EnergySolutions, and American Electric, Inc. WRPS provided engineering and overall management 

of the project. WRPS subcontracted EnergySolutions to provide the coring services, design and 

planning, and implementation support. WRPS also contracted American Electric, Inc. to provide 

construction services for the installation and removal of the SST access caisson and to provide labor 

and crane support during the coring operations. Core hole verticality surveying services were 

provided by Rogers Surveying, Inc. under subcontract to EnergySolutions. NDE of the concrete 

haunch and wall was performed by Olson Engineering, the concrete penetrating radar services for 

locating the rebar in the haunch was performed by HydroGeophysics, and the testing and analysis of 

the retrieved concrete core was conducted by CTLGroup, all under subcontract to WRPS. 

The key players and organization are summarized below. 

 

Organizational and Contractor Interfaces 
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Personnel assigned to the project were highly skilled and trained in their area of responsibility. Tank 

farms safety requirements were passed down to subcontractor personnel. Mockup testing and training 

were critical to the project. Opportunities for improvement were solicited from personnel, and the 

lessons learned were incorporated into the coring operation. The project manager and the staff shared 

ownership of the project, directly contributing to its success. Workers representing four companies of 

the project team are shown below following completion of the Tank A-106 sidewall coring. 

 

Coring Crew in the Field 
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7.0 STAKEHOLDERS 

The stakeholders (DOE and Ecology) received an orientation and regular status updates on TPA 

milestone progress. The DQO and SAP were collaborative efforts that involved both DOE and 

Ecology. The project documentation was reviewed and approved by the stakeholders.  

On February 17, 2011, a Tank Waste Committee meeting was held with members of the Hanford 

Advisory Board, DOE, and regulators. Members of the Hanford Advisory Board include 

representatives from local governments and business interests, the Hanford workforce, various local 

and regional interest groups, tribal governments, the state of Oregon, state universities, and the public 

at large. A presentation was given on the TPA milestones and deadlines, and how they align with the 

overall DOE mission and schedule. The SSTIP was discussed, including how the proposed sidewall 

coring fits in with the higher-level program schedule. 

On August 16, 2011, DOE held a meeting with tribal organizations that was attended by members of 

the Nez Perce Tribe, Confederated Tribes of the Umatilla Indian Reservation, and the Yakama 

Nation. Information was presented on the background of the SSTIP, the purpose and objectives of the 

sidewall coring activity, and the importance of obtaining additional structural information on SST 

concrete that had been exposed to high temperatures. DOE also presented information on the coring 

process and the coring demonstration performed in July 2011. 

On February 13, 2014, an exercise was 

conducted to familiarize the project field 

support personnel and management on the 

coring system and operations. The mockup 

was attended by field personnel assigned to 

support coring operations; a DOE 

representative; Washington State Departments 

of Health and Ecology representatives; 

WRPS management, project management, 

and project engineer; and QA, Safety, 

Radiological Control, and Environmental 

representatives. A complete coring iteration 

was performed, including: 

• Running the core barrel into the hole 

• Initiating the core fluid circulation 

• Coring approximately 2-ft of 

concrete test wall 

• Evacuating the core fluid from the circulating system 

• Removing the core barrel 

• Breaking out the core. 

Each step in the process was discussed, along with measures to ensure safety and prevent the spread 

of radiological contamination. 

  

 

Coring Equipment 
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8.0 RISK 

The primary risk in the Tank A-106 sidewall coring project was a breach of the carbon steel tank 

liner in contact with the waste. Risk was controlled through the ability to control and survey vertical 

alignment within a strict 2-in. allowable horizontal deviation. System risk was reduced through a 

proof-of-concept demonstration and two full-scale mockups used to test the equipment and train 

personnel who ultimately performed the work in the field. The detailed planning process to identify 

and mitigate potential hazards, the implementation and practice of mitigations during the mockup 

exercises, and personnel awareness and attention on the job resulted in a successful and injury-free 

project. An independent due-diligence risk-assessment was also performed within WRPS at the 

request of the Chief Engineer. External review of the engineering and operational approach was 

conducted by an IQRPE. 

The truck-mounted coring equipment was demonstrated in three mockups to: (1) demonstrate the 

ability to control and measure vertical deviation, (2) prove the principle of operation implementing 

the final design approach, and (3) train field personnel in use of the equipment. Additional training 

and process familiarization exercises were conducted prior to mobilization. 

Verticality demonstration – Demonstration testing was conducted in July 2011 on a subsurface 

reinforced-concrete wall of a mothballed nuclear power plant containment building. The purpose of 

the testing was to demonstrate the capabilities of the proposed coring method, feasibility of the 

operations, and the ability to conduct activities safely. The objectives were established specifically to 

address concerns on the ability to control and measure vertical deviation, obtain an intact core suitable 

for strength testing, and provide for control of the circulating fluid for waste minimization and 

contamination control. The demonstration report concluded that the demonstration was a success in 

meeting all objectives and supported the decision to move forward with coring of the tank sidewall. 

 
Surveying Core Verticality 

Proof-of-principle/training mockups – Two mockups were conducted specifically to test and 

demonstrate the coring process and controls, and the design changes implemented in response to 

lessons learned from the original demonstration and requirements imposed by environmental, safety, 

and radiation control. The first mockup was conducted over a two-day period in March 2013. 

Additional lessons learned were generated from this activity. Following completion of the access 

caisson installation, a second proof-of-principle exercise was conducted on the core rig and core fluid 

circulation system over a two-day period in February 2014, as described in Section 7.0. The coring 

equipment and systems functioned properly, fully meeting the goals and expectations. One week 

prior to mobilizing for the coring, a series of short mockups were conducted to familiarize project 

personnel and train operators and to provide additional proof-of-principle of the design changes made 

subsequent to demonstration testing. 
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Quality control – The QA support provided during project field activities included on-site 

observation and verification of the control depth measurement. QA was also responsible for signing 

off on the work instruction verticality measurement log following each verticality survey, for 

verification that the horizontal deviation was within the maximum allowable of 2 in. from the center 

of the core hole entry point. Both of these actions were hold points in the work instructions. 

Safety management – The safety organizations from WRPS, EnergySolutions, and American 

Electric, Inc. were involved from the onset in the project planning process. Collaboration of the 

safety organizations led to significant improvements in the performance of the coring operations, 

which included:  

• Installing sound barriers around the rig deck engine and the circulating pump motor – The 

sound barriers reduced the noise level in the vicinity of the rig operator, requiring only the 

use of single hearing protection when operating the rig. The boundaries of the hearing 

protection zone were also reduced.  

• Using half-face air-purifying respirators – These respirators are approved for use in the tank 

farms for protection from potential waste tank vapors. 

• Monitoring for heat stress – Industrial hygiene technicians were assigned to the project and 

were required to be present onsite at all times when personnel were in the farm performing work. 

• Conducting periodic safety walk downs by the American Electric, Inc. safety representative 

during coring operations – Observations from the walk downs were discussed in the daily 

planning meetings. Most of the observations focused on tripping hazards, which were made 

more likely due to wearing respirators. One significant observation was the potential for 

loose clothing to become caught in the rotating core rods during the coring. The major 

concern was for the lower ends of the hood to get caught on the rods. A solution was to tape 

the hood ends down to the anti-contamination clothing. 

Radiological control – Coring activities were conducted under radiological conditions within a 

radiological contamination area. Radiological controls were maintained throughout the coring 

operations. Examples of precautions taken include: 

• Due to the potential for airborne contamination being released from the core fluid in the 

settling tank, the tank lid was fitted with an adaptor to attach a portable/temporary 

radionuclide airborne emissions unit to create negative air pressure in the tank air space. 

• Specific survey points in the core fluid circulating system were established to check for 

contamination in the core cuttings while coring. 

• Additional controls were put in place to prevent the potential for spread of contamination, 

including the use of a clamshell device when breaking a rod connection after evacuation of 

the core fluid from the hole, a survey table within the work zone, and a shielded survey table 

just outside the work zone. 

• Area monitors for airborne contamination were positioned around the work area. 

• Radiological surveys were performed routinely and randomly on the equipment, personnel, 

retrieved core, and tooling. 

At the conclusion of field activities, the health physics technicians committed to survey out and free-

release as much coring equipment and tooling as possible, following an approved radiological release 

plan. The health physics technicians were thorough in their surveys. The performance and 

management of radiological controls throughout the project were exceptional, resulting in negligible 

personnel exposure.  
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Project challenges stemmed from: 

• Stakeholder uncertainty 

• Sequestration funding delays 

• Added NDE scope 

• Vapor releases from tanks 

• Heat stress 

9.0 CHANGE 

During FY 2011 TPA negotiations, Ecology requested a DQO for the sidewall coring activities to 

determine whether to perform sidewall coring and to select the candidate SST. WRPS was at-risk 

pursuing Tank A-106 until the DQO was completed. As a result, a baseline change request was 

written to defer the scope associated with performing the sidewall core on Tank A-106 into FY 2012 

and FY 2013 until the tank selection was confirmed. 

During the FY 2012 replanning effort, SSTIP scope was reprioritized to align scope consistent with 

available resources and fiscal year funding constraints. This reprioritization resulted in deferral of 

SSTIP activities for the fiscal year. As additional funding became available during the year, a 

follow-up baseline change request implemented restart of the SSTIP to ensure the retention of 

technical expertise necessary for performance of TPA activities. 

In a FY 2013 replanning baseline change request, the SST sidewall coring scope was again 

reprioritized following contract negotiations related to workscope associated with several other TPA 

milestones. During the third quarter of FY 2013, a contract extension between WRPS and DOE was 

negotiated, and the balance of the sidewall coring project was placed into the FY 2014 performance 

measurement baseline. 

The project was effectively developed and managed through the following processes: 

• Extensive DQO and SAP, which were developed by 

subject matter experts from WRPS, DOE, and Ecology. 

• Design and work planning were performed in accordance 

with integrated safety management system principles. This 

process was accomplished through support from various 

subject matter experts who contributed to the development 

of design and planning details associated with the work to be performed in the field. 

• Weekly detailed technical planning meetings were held to discuss and resolve the design and 

field work challenges. 

• Proof-of-concept demonstration and two full field mockups were conducted, which resulted 

in changes that were incorporated into design and field work planning. These activities led to 

efficiencies in the field work, contributed to early schedule completion, and resulted in safe 

execution of work in the field. 

• Field work was conducted using ALARA (as low as reasonably achievable) principles. The 

field work was safely accomplished using mechanical soil excavation for installation of the 

drilling caisson, as opposed to performing the excavation by hand as previously planned. The 

mechanical soil excavation cut the schedule duration associated with the excavation activity 

in half and led to a much safer approach to the installation of the caisson. The mockup 

activities also led to a more detailed sequence of handling the core samples in the field, 

which minimized the potential for exposure to radiation. 

• Use of a modified work schedule, which allowed for an earlier start time in the morning. The 

project faced cost and schedule challenges due to vapor issues that were encountered in the 

tank farms where the work was taking place. The additional costs incurred were associated 

with worker respiratory training, respirator mask fitting, and productivity losses due to the 

work controls put in place for heat and respiratory PPE requirements. The work productivity 

losses were reduced by placing the workforce on an earlier start time due to the cooler 

morning temperatures. 
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Over its lifetime, the project faced significant funding challenges that needed to be addressed. In 

FY 2012, the project was not funded. As a result, the project was placed on hold such that it could 

later resume performance without significant effort from where it previously left off. This was 

accomplished by assessing the documents that were deemed critical to the projects performance and 

completing those documents prior to implementation of the hold. 

In FY 2013, the project faced funding limitations as a result of the government sequestration. This 

led to another hold of the project that was similarly executed to ensure continuity of the project on its 

resumption. The project resumed in late FY 2013, and due to the work planning and resource 

continuity, the project was able to finish ahead of schedule. 
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10.0  LESSONS LEARNED 

A similar sidewall core drilling effort was conducted in 1981 on SST SX-115. Three lessons learned 

from that effort were used to improve the Tank A-106 coring effort. 

1. Surface operations – During the previous tank wall coring effort, a concrete coring portable 

drill unit was used. The drill unit was bolted to a drilling pad placed at the bottom of the 

caisson. This drilling method required the drill operator to work within the confines of the 

caisson to operate the drill unit and extract the core. All support equipment, including the 

fluid circulating system, was required to be staged within the caisson. For the coring of 

SST A-106, all drilling equipment was located and operated from the ground surface. This 

approach enhanced safety and kept personnel exposure ALARA. 

2. Size of core – The previous coring effort used a standard concrete coring bit, barrel, and 

undersized drill rods. For long core runs and as experienced during the 1981 coring, this 

design can cause core breakage and present difficulties in providing adequate cleaning of 

drill cuttings, and result in stuck tools and reduced drilling rates. For the coring of 

SST A-106, a conventional core barrel and properly sized drill tubing was used. The core 

barrel was designed with an inner liner that does not spin with the barrel as it rotates. This 

helped to reduce core breakage. The design of the core system maximized the ability for core 

hole cleaning, thereby reducing the potential for sticking tools. 

3. Guide tube – To facilitate surface operations, a guide tube was installed that attached to a 

prefabricated starter alignment base connected to the tank dome surface. The guide tube was 

sized to optimize stability of the core string. Once the guide tube was in place and secured, a 

cover was placed over the caisson with an access hatch and opening for the guide tube. The 

drill rig work platform extended out over the caisson. All drilling and support equipment was 

staged on the surface, minimizing the need to access the caisson during the coring operations. 

A lessons learned and post-ALARA review meeting was conducted on June 19, 2014. Attendees 

included representatives from management, safety, radiological controls, and the coring team. The 

success of the project was attributed to extensive upfront planning and the formation of a strong team 

that was well prepared and performed their tasks efficiently and effectively. The mockup training 

exercises were noted to be an invaluable tool in contributing to the success of the project. The coring 

rig and systems performed as designed, with no breakdowns or other operational issues. The coring 

process worked as planned, and required no modifications or changes to procedures or work 

instructions. There were no deviations to the work plan. 

Minor lessons learned for future improvements to the process were cited. During setup, there was 

difficulty in aligning the core rig over the guide casing. A modification to the drill head slide to allow 

for side-to-side adjustment would make alignment easier. Another recommendation was to fabricate 

a hydraulic breakout tool to assist in removing the core from the core bit and core catcher. The 

method of using a slide hammer to strike the core bit creates the potential to spread contamination, 

break core, or cause personnel injury. 

The 17 percent cost overrun at the close of the project was intentionally not reconciled with a formal 

change request. The two primary sources of cost deviation are instructive for future projects. 

1. Unanticipated costs for crane maintenance, parts, and idle time were absorbed by the project. 

Future estimates and project management should account for these three areas more formally. 

2. Excavation of the tank dome gave an unanticipated opportunity for NDE of the dome 

concrete and rebar. This adaptation added value for the customer and demonstrated flexibility 

in the project management approach.  
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ATTACHMENT 2 – PROJECT SCHEDULE 
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ATTACHMENT 3 – COST SUMMARY 

 

 

 
ACWP = actual cost of work performed. 
BAC = budget at completion. 
BCWP = budgeted cost of work performed. 
BCWS = budgeted cost of work scheduled. 
CM = current month. 

CV = cost variance. 
ETC = estimate to complete. 
FYTD = fiscal year to date. 
SV = schedule variance. 
WBS = work breakdown structure. 

 


