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1 Executive Summary and Introduction 
 

Washington River Protection Solutions (WRPS) is pleased to nominate the safe and 

successful installation of a new large riser (NLR) into the dome of the radioactive single shell 

storage tank 241-C-105 (C-105) for the Project Management Institute's (PMI) consideration as 

2014 Project of the Year. Installation of the NLR followed more than a year of detailed planning, 

testing, and rehearsals concurrent to obtaining stakeholder approval.  Prior to cutting, the C-05B 

Heel Pit was removed as a monolith to gain access to the dome.  The C-05B Heel pit was a 39 

ton radioactively contaminated concrete box used in the past to support waste receipt and 

transfer from tank C-105.  After removal of the pit and excavation of the tank top, a custom core 

drilling machine was used to cut the hole.  The cut was performed to allow the insertion of a 

Mobile Arm Retrieval System-Vacuum (MARS-V), one of the largest robotic arms ever installed in 

an active radioactive waste storage tank.  Installation of the arm was essential to minimize the 

amount of liquids (supernatant and water) used during normal sluicing retrieval operations. 

Effective management of the project contributed to the project's success. The project 

was carefully managed to meet four key objectives. First, to ensure through extensive use of 

mockups and worker involvement, the pit removal and cut could be accurately undertaken 

and completed. Second, to thoroughly train workers so they understood and mastered all 

aspects of the project. Third, to ensure the project was undertaken in a safe manner for worker 

and environmental protection. Fourth was to get extensive involvement of the DOE Office of 

River Protection (ORP) client and stakeholders. The strong focus of these objectives resulted in 

the completion of the work on time and within budget with near flawless precision. 

1.1 Project Description 
 

Planning for this cut began in early 2011 after DOE ORP had given its direction to 

proceed. While cutting a hole this size is not new to the concrete-cutting industry, only one hole 

this size had ever been cut into an active radioactive waste storage tank.  By April of 2012, the 

abrasive material, garnet, had been determined by outside entities to be unacceptable for 

further use because of the potential for erosion damage to downstream equipment in the waste 

treatment process. Using ultra high pressure water jet cutting, with garnet as the cutting agent, 

introduced approximately 2,500 pounds of highly abrasive material into the waste tank.  

Continued use was precluded and a new method had to be identified.  The engineers, planners 
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and designers knew they were embarking on a path that needed extensive planning, 

preparation, and training if it were to be completed smoothly and safely. 

   To further challenge the project team, tank C-105 had a large concrete structure (241-C-

05B Heel Pit) installed at the center of the tank where the large diameter riser needed to be 

located to optimize waste retrieval operations.  The concrete structure was 9 feet by 12 feet by 6 

feet high, with approximately 4 feet of the structure extending below grade towards the top of 

C-105.  Prior to cutting a hole, the concrete structure had to be removed to allow access to the 

tank dome for cutting the 55-inch diameter hole.    

After evaluation of numerous alternatives for removal of the heel pit, the decision was 

made to excavate, cut pipeline attachments with diamond wire, and remove the pit structure 

as a whole by crane.  This decision was made to minimize radiological exposure risk to the 

environment and workers involved in the pit removal operation.  In February 2012, WRPS placed 

a contract with Columbia Energy to prepare a full size mockup of the heel pit structure including 

the transfer lines and concrete encasement.  In April 2012, American Electric construction 

personnel performed the mockup removal of the heel pit at American Rock Inc. in north 

Richland.  The mockup successfully demonstrated the diamond wire cutting method, the 

effectiveness of pneumatic Matjacks® for dislodging the pit, as well as the rigging sequence for 

the heel pit removal. 

Following receipt of the letter by the US Department of Energy (DOE) in April 2012 

instructing WRPS that the use of garnet as the abrasive cutting media was unacceptable for use 

in the application of water jet cutting for creating future penetrations in any tank domes, 

alternate abrasives that would be acceptable for use had to be identified.  To keep the project 

progressing, in May 2012, WRPS awarded a contract to Columbia Energy to initiate fabrication of 

a new water jet cutting system that incorporated lessons learned from the tank 241-C-107 cut.  

Columbia Energy contracted AK Services to design and fabricate the new system.  In parallel, 

WRPS consulted with subject matter experts at Columbia Energy and AK Services, Inc. to identify 

a new abrasive.  

It was determined that olivine would be tested for potential use as the cutting medium.  

Since AK Services Inc. (the high pressure water jet cutting experts) had no previous experience 

cutting with olivine, additional testing was conducted along with modifications to the current 

water jet cutting system to accommodate the change un cutting media.  Based on the success 

of preliminary testing, WRPS revised the contract with Columbia Energy in June 2012 and 

directed the use of olivine as an alternate abrasive cutting material to garnet.  

Extensive testing was performed at AK Services Inc. facility on test slabs configured similar 

to the tank dome to determine a cutting rate using olivine.  Olivine was found to cut at 
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approximately half the rate of garnet.  As a result, additional system modifications were made to 

utilize two cutting nozzles diametrically opposite one another.  Operating two cutting nozzles 

concurrently resulted in a cutting time equivalent to garnet.  Acceptance testing of the new 

water jet cutting system was completed in September 2012.  Subsequently, the water jet cutting 

system was shipped to the Hanford 600-area for mockup demonstration and training performed 

by American Electric with representatives from AK Services Inc., and Columbia Energy present. 

When the olivine cutting system was delivered, WRPS was still awaiting approval from 

DOE.  Unfortunately, approval was not granted to proceed with cutting the dome of tank C-105, 

citing concerns over the use of olivine and downstream ramifications to the waste treatment 

plant.  As a result, WRPS placed a contract with Columbia Energy to review the original 

technology decision and verify the appropriate technology/method selection.  Since the 

generation of the original technology decision, there had been technological advancements in 

core drilling that eliminated concerns that previously precluded its use as a viable option for 

cutting the 55-inch hole.   

In December 2012, a determination was made to develop and demonstrate a prototype 

of the KOR-IT® core drilling system that could be used in place of water jet cutting.  WRPS 

placed a contract with Columbia Energy to develop and demonstrate a prototype core drilling 

system and cut core catcher.  Columbia Energy contracted KOR-IT® to design and fabricate 

the new prototype system.  In February 2013, it was determined that testing was promising 

enough to develop a field deployable core drilling system.  In May 2013, acceptance testing 

was successfully completed on the core drilling system fabricated by KOR-IT®.  Following 

completion of the acceptance testing, approval was granted by DOE to utilize the custom core 

drill for cutting the 55-inch diameter hole in tank C-105.  Subsequently the core drill was shipped 

to the Hanford 600-area and mockup and training was performed by American Electric with 

representatives from KOR-IT® and Columbia Energy present. 

On the morning of June 5, 2013, a 55-inch diameter penetration was cut in tank C-105 

using the core drilling system.  The process took approximately two hours to cut through 17-

inches of steel reinforced concrete and introduced approximately one gallon of concrete dust 

and 200 gallons water to the waste in the tank. On June 7, 2013, the NLR was installed on tank C-

105. 

Effective management of this project included; timely construction of test pads, 

contacting industry leaders with experience in remotely-operated high-hazard concrete cutting, 

developing and fabricating the concrete cutting system with as low as reasonably achievable 

(ALARA) concepts to minimize exposure, installation of infrastructure in the tank farm, training of 
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on-site and subcontractor personnel, and the management of crews to complete the actual 

cutting. Once the cutting started, work would not be stopped until the project was completed. 

Other management challenges involved resolving regulatory concerns over the cutting 

medium to be used, securing necessary permits and approvals among all parties, plus resolving 

scheduling, costs, and technical issues. These challenges meant the project had to be 

managed with conscientious discipline and application of sound project management 

principles in the Project Management Institute's Project Management Body of Knowledge. Since 

this effort was an unconventional project, it necessitated detail and comprehensive involvement 

of engineering, safety, radiological, operations, quality assurance, and subcontractors. 

To ensure worker safety the project management team incorporated the WRPS 

Integrated Safety Management System (ISMS) into the project and included safety requirements 

in contracting documents and baseline planning. This planning also included contingencies for 

adverse/extreme weather conditions. Subcontractors (AK Services, Inc, American Electric, Inc., 

Columbia Energy and Environmental Services,  and KOR-IT®`) adopted the WRPS safety 

management approach, and put its workers through appropriate levels of Hanford training to 

ensure a successful interface with site  personnel.  This project management approach 

contributed to an excellent safety record for this high-hazard project that included the use of 

heavy equipment and created a 55-inch diameter hole in a tank containing 134,000 gallons of 

radioactive and chemical waste. 

The project manager worked closely with ORP and the Washington State Department of 

Ecology to keep them involved in all aspects of this unusual project, and to head off any 

stakeholder or regulatory concerns. As issues emerged, the project manager addressed them 

expeditiously to maintain a rigorous schedule. Subcontractors and project contributors were 

held to contract commitments for performance of the work scope and requirements for quality, 

budget and schedule. 

Coincident with planning and preparation for the cut itself, was the development of a 

47-inch diameter NLR that would serve as the sleeve for insertion of the MARS-V unit. Built of 

heavy gauge steel the NLR weighed in at 5,520 lbs. Its weight would be supported by four 

outriggers so the load would not rest squarely on the dome center. This technique required 

installation of concrete foot pads at strategic locations. 

Concurrent to the practice cuts completed by the subcontractor, riggers rehearsed the 

installation of the core lifting device and core drilling rig, removal of the cut concrete core, and 

installation of the large riser.  Practice and training sequences were repeated until the engineers, 

planners, and workers were confident that all contingencies had been considered and the 

fieldwork could be completed flawlessly. Stop watches were run with each practice so 
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managers would know exactly how long it would take to complete the installation. This effort 

was important because the large riser served as the plug that would block the emission of 

radiation once the plug had been removed. As a result of the strong focus on repeated 

practice and worker training, the riser was successfully installed exactly as rehearsed and the 

area around it was backfilled. 

Another element of project success extended to early and continual involvement of all 

parties interested in the project. Due the potential public sensitivity of cutting such a hole in an 

active waste tank the topic was frequently discussed with stakeholder groups and the news 

media. Employees were kept informed of the progress of the project through the company 

newsletter and management made it a topic of discussion for employee meetings. 

The project had multiple participants and multiple subcontractors, all of which were 

involved in quality assurance surveillance, audits and inspections during the testing and 

preparation. Quality Assurance and safety managers were on-site during the cut. 

When the cut was completed and the riser installed, soil was replaced and a concrete 

pad was poured around the riser to carry the weight of the MARS-V unit. Completion of the 

concrete pad brought an end to the construction phase of the project. 

Completion of the project provided a safe and reliable access to the tank (nonexistent 

before the project). The experience and confidence gained in its successful completion will help 

DOE-ORP meet its growing need for faster and more efficient removal of waste from single-shell 

underground storage tanks. 

In the following pages we detail the tools and techniques used to manage this project. It 

started with a highly competent project management team backed by a highly-skilled and well-

trained workforce. The skillful management of the project and its associated issues resulted in a 

successful outcome and lessons learned. We believe their performance merits special 

recognition. 

 

See Attachment 1 for letter from DOE ORP.      
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2 Project Specifics 

        

Project  Name: Single Shell Tank C-105 Retrieval Large Riser Installation Project  

Location: Hanford Site, Richland Washington 99352 

Owner/Client: 

U.S. Department of Energy- Office of River Protection  

Kevin Smith, Manager  

P.O.  Box 450, Richland, Washington 99352  

Phone: (509) 372-2315  

Kevin_W_Smith@orp.doe.gov 

Project Team/ 

Members: 

Washington River Protection Solutions  

P.O. Box 850, Richland Washington 99352 

  

- Mike Johnson, WRPS Project Manager (retired) 

- Dave Olsen, WRPS Project Manager (current) 

  
- Kent Smith, SST Retrieval & Closure 

  

- Dave Saueressig, C-Farm Retrieval & Closure 

- Chris Burke, C-Farm Retrieval & Closure 

  

- Carol Alderman, SST Retrieval  & Closure Projects 

Engineering 

  
- Eric LaRock, Tech & Systems Planning 

  
- Thom Myer, C-Farm Retrieval & Closure 

  
- Pat Howard, Construction 

  
- Matt Landon, SST Retrieval & Closure Projects Engineering 

  

 

  

Columbia Energy & Environmental 

Services (CEES) 

  

American Electric, Inc. (AEI) 
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Washington River Protection Solutions manages and operates the Hanford tank-

farm facilities under a prime contract with the DOE ORP. The Single-Shell Tank C-107 

Retrieval Large Riser Installation Project was included in the broad scope of that 

contract.   

The Project Manager had the direct responsibility for the overall management 

and coordination of the daily activities. The duties included maintaining schedule, 

managing costs, and ensuring that work was completed safely and in compliance with 

all requirements, including resolution of the concrete cutting abrasion medium. 

Maintaining a strong project team throughout the project duration was imperative. 

 

See C-105 Retrieval Organization Chart as attachment 2 

2.1 Project Support Documentation 
 

• The projects work breakdown structure (see Attachment 3) 

• A schedule of dome cut/NLR installation activities (see Attachment 3) 

• A schedule of dome cut/NLR testing activities (see Attachment 3) 

• A schedule of dome cut/NLR design activities (see Attachment 3) 

• A summary of the baseline change request budgeted and actual costs (see       

Attachment 4) 

• A Letter of Commendation from DOE ORP (see Attachment 1) 

• News clippings (see Attachments 5 & 6) 

3 Project Performance 
 

Removal of waste from these tanks is the most challenging environmental restoration 

project in the DOE complex. 

 

• Tanks were designed to put waste in, not take it out 

• Tanks are buried under 7-10 feet of soil 

• They contain multiple waste forms 

• Tank waste environment is lethal, requiring robotic technology to  

                 complete the task 

• Multiple waste forms required deployment of multiple technologies 

• Until recently, technology to perform this work was nonexistent 
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• Access to the tanks is limited 

 

These challenges required development of new technologies if the problems were to be 

overcome. The equipment associated with some of these technologies required a larger riser 

opening in the tank than is currently provided by the 12-inch diameter risers. One such 

technology is MARS-V, which can remove all waste forms existing in the SSTs. However, the use of 

this equipment required the design, fabrication and installation of a 47-inch riser in a SST still 

containing highly radioactive waste. A method to cut a 55-inch diameter opening in the heavily 

reinforced concrete SST dome had to be developed, tested and approved. 

This development included alternate strategies for cutting the hole to ensure success 

and mitigate the risk of any single method failing. 

3.1 Project Summary 

 

Legacy wastes must be stored in the SSTs until final waste retrieval treatment and disposal 

can be completed; these activities may require at least a decade to complete. The current 

methods of waste retrieval are very costly and time consuming due to the multiple methods that 

must be employed. Recognizing this challenge, DOE encouraged the development of a single 

waste retrieval technology that could remove all the waste forms that exist in the SSTs. This led to 

chartering a new project, MARS-V. As stated above, MARS-V has demonstrated that it can 

remove all types of simulated waste forms. A new project was initiated in 2011 to design, build 

and install a large diameter riser in a SST that would accommodate the insertion of the MARS-V 

unit. This project was also consistent with risk mitigation strategy for several known WRPS critical 

risks. 

Project activities included engineering (Structural and detailed design), WRPS 

Authorization Basis Document reviews, vendor development for field work, constructability 

reviews, development of a construction specification, and preliminary hazard and radiation 

analyses. Once the initial work was accomplished, materials were procured, the riser was 

fabricated and tested in a full scale mockup, and detailed construction planning and execution 

of the installation activities occurred. 

This project was declared complete within the baseline budget and schedule for C-105 

retrieval on June 14, 2013. 
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3.2 Project Challenges and Solutions 
 

The project had numerous challenges and technical issues that needed to be identified 

and resolved.  

These included: 

Concrete Dome Cutting Methods and Tools:  While the method of cutting a 55-inch hole had 

previously been done on the active radioactive waste storage tank C-107, the project team was 

required to change course twice during this project because of a decision that the previous 

method of cutting the concrete core was no longer acceptable. Engineers, planners and 

designers knew they were pioneering a new concept that needed extensive planning, 

preparation, and training- if the cutting was to be completed smoothly and safely. 

Identifying the appropriate cutting method not only had to consider the safest, most 

efficient cutting equipment, but also: 

• Had to meet stringent regulatory requirements 

• Could not endanger personnel 

• Meet a very aggressive schedule 

• Could not add anything to the tank waste that would adversely  

    effect the operation of the downstream equipment, including the  

   Waste Treatment Plant (WTP). 

Solution: The original plan was to use a high pressure water jet cutting tool with garnet as 

an abrasive medium.  This was determined by the customer to be unacceptable because of the 

amount of abrasive introduced into the waste when garnet is used.  Other abrasives were 

evaluated and tested for use on tank C-105 before the decision was made to utilize core drilling 

(RPP-STE-00056, Core Drill Tool Evaluation). The selected cutting method, rotary core drilling, was 

designed and fabricated by KOR-IT®.  
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Proof of Riser Design: The MARS-V will require installation of a new large riser in the center of the 

tank dome. In order to install the new large riser in the 241-C-105 tank dome, the existing 

infrastructure above the center of the tank will be removed, the soil will be excavated, and a 55-

inch diameter opening will be cut into the center of the dome, capturing the core and existing 

riser.   This project required the verification of the riser design, verification of the adequacy of the 

C-105 to support the riser load and the feasibility of removing the entire existing infrastructure. 

Solution: Design verifications began after the large riser was designed. A method to cut 

the hole in the dome had to be identified and tested. A concrete cutting company that 

could do the cut was located. However, the cutting equipment had to be designed and 

tested. A mockup was constructed that duplicated the design of the tank dome. The 

accuracy of the cut, cutting time and difficulties observed during the cutting operation 

were noted (RPP-RPT-55120, Large Diameter Riser Core Drill Cutting System Mock-Up 

Training Report). 

In conjunction with the design verification and testing, the adequacy of the tank 

dome had to be verified. Pacific Northwest National Laboratory performed an 

assessment of the structural impact of Hanford's single shell tank, 241-C-105, after the 

addition of a 55-inch penetration to the dome for tank retrieval efforts (RPP-CALC-51993).  

             C-105 Rotary Cutting System in Place 
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The assessment concluded that the structural integrity of the C-105 dome is sound with 

the 55-inch diameter large riser penetration."  There were no notable problems 

accomplishing any of the activities identified in the bulleted list below: 

• Setting up the test equipment 

• Cutting the concrete core 

• Demobilizing the cutting equipment 

• Removing the concrete 

• Installing the large riser. 

 

Although no notable problems were encountered during testing activities, a “Lessons 

Learned” exercise to document potential process improvements was conducted (RPP-RPT-

55120, Large Diameter Riser Core Drill Cutting System Mock-Up Training Report).  

 

Test Site Preparation/Training/excavation: The cutting of the tank dome required extreme 

accuracy. The correct cutting tool had to be designed and fabricated. The ability to cut the 

hole with precision, and without binding, had to be demonstrated and proven. The crane crews, 

the concrete cutting personnel, and industrial safety and radiation protection crews had to be 

trained. Test sites had to be identified where personnel could be trained without being exposed 

to the occupational hazards that exist inside the tank farm. 

Solution: Two test sites were identified and used during the testing/training phase of the 

project. The first was a site located in Richland, Washington that could be used without 

bringing potential cutting equipment on the Hanford site and had access to heavy 

equipment cranes. The second was an onsite area that had been used for many other 

tank equipment testing tasks. Here, exact mockups (of the condition that would be 

encountered when the actual dome cut was made) were constructed. This mockup 

allowed training of the work crew, testing of the cutting tool, and precise timing of each 

individual evolution required to complete the dome cut. Timing was critical to the 

success of the project.  After sufficient training, each evolution was timed. This timing 

provided much needed information to ensure workers were adequately protected from 

harmful radiation exposure.   

When time evolutions were necessarily long, additional protective measures were 

used, such as: remote tools that would increase the distance a worker was from radiation 

fields and additional shielding that was added where long-reach tools were impractical.  

Using these protective measures, while applying good ALARA principles, the end result 

was a significant 66 percent reduction in worker occupational radiation exposure. 
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Riser Insertion: The riser had to be able to be remotely positioned precisely above the riser cut 

because the radiation through the dome hole prohibited normal methods of setting a load with 

extreme accuracy. 

Solution: A specialized GPS (Global Positioning System) guidance system was utilized that 

allowed the crane operating team to guide the riser into the hole. This method required 

two-way radios because the crane operator could not maintain visual observation of the 

load, as is the normal crane operations practice. The evolution had to be done right the 

first time, with no room for error. The riser was flawlessly positioned in the hole.  

 

              

                                   New Large Riser (NLR) Installation 
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                                    New Final Riser installed with concrete pad in place      

 

             Preparation for placement of the concrete support pad 
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Removal of 241-C-05B Heel Pit:  This pit was located over the center of the dome and must be 

removed before the dome penetration could be accomplished.  Structures such as this one 

would normally have been demolished and the components removed piecemeal. The pit was 

penetrated by a number of transfer lines and had concrete and asbestos encasement 

attachments which had to be safely cut and mitigated before the heel pit removal.  The heel pit 

is 9 feet by 12 feet by 6 feet high, with approximately 4 feet of the structure extending below 

grade toward the top of the waste storage tank. 

Solution:  After evaluation of numerous alternatives for the removal of the heel pit, the 

decision was made to excavate, cut the pipeline attachments with diamond wire, and 

remove the pit structure as a whole by crane.  This decision was made to minimize the 

radiological and asbestos exposure risk to the workers involved in the pit removal 

operation.  A full size mock-up of the pit including transfer lines and concrete 

encasement attachments was constructed offsite and subcontractor personnel 

performed the mock-up removal of the heel pit at the offsite location (RPP-RPT-52595, C-

105 Heel Pit Mockup Removal).  The mockup successfully demonstrated the diamond 

wire cutting method, the effectiveness of pneumatic Matjacks® for dislodging the pit, as 

well as the rigging sequence for the heel pit removal.  The heel pit was successfully 

removed from atop the tank dome.  At the time of removal it was found that there was a 

large piece of waste concrete attached to the bottom of the pit which made it heavier 

than the initial calculations indicated.  The heel pit was removed as a single point pick 

with an approximate lifted weight of 78,000 pounds.   Because a crane outrigger had to 

be located in close proximity to the edge of the excavation, a decision was made to 

employ a licensed geotechnical engineer to investigate crane loading to ensure a safe 

lift could be made.  
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Dome Core Lifting Device: Previously, when removing a core, holes were drilled into the 

concrete and lifting points were inserted.  To ensure that these points were properly located, 

ground penetrating radar was used to locate the actual position of the rebar in the dome.  

Workers were then required to mark the locations of the rebar and the lift points with paint.  This 

greatly increased the probability of exposure for the workers. Additionally, with lift points inserted 

from the top of the plug there was a risk that a lifting point could become loosened or dislodged 

during the lift, thus endangering the safe and secure removal of the plug. 

Solution: A new lifting device was designed and constructed in accordance with ASME 

BTH-1codes for the C-105 plug removal.  This device, equipped with three deployable 

arms, was inserted through the existing riser at the center of the dome and activated.  

Upon activation the arms deployed to support the plug during the cut and the 

subsequent lift.  Supporting the plug from the bottom provided a more secure lift and 

eliminated the need for workers to deploy on top of the dome to locate and mark rebar 

and lifting point locations, eliminating a significant exposure risk. 

Pit removed clearly showing unexpected concrete slug attached to the bottom of 

the pit floor. 
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3.3 Project Management Methods 
 

The Large Riser Installation Project had a number of unique project management challenges 

that required unusual management attention for the project to be successful: 

 

 A large riser had only been inserted once into an active waste storage tank. The critical 

tool used to accomplish this had been denied to the project team.  This presented some 

unique industrial/radiological opportunities. The actual dome cutting and riser insertion 

had to be done remotely to minimize personnel radiological exposure and new 

techniques had to be devised. 

 Dome loading had to be carefully examined and reviewed to ensure the riser and 

retrieval equipment did not pose unacceptable risks. 

 The proven cutting method was no longer available to the team. 

Removal of the rotary cutting system and dome core including the lifting 

device positioned underneath.   
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3.4 Owners/Stakeholder Satisfaction 
 

In spite of the numerous obstacles and engineering challenges that had to be 

overcome, the DOE and other stakeholders were extremely satisfied with the success of the 

project as evidenced in the letter from DOE ORP at Attachment 1. 

4 Project integration Management 
 

The end objective of the Large Riser Installation project was well defined: to cut a 55-inch 

hole in the C-105 SST dome and install a large riser that would enable the use of the MARS-V to 

remove waste faster and more efficiently while introducing less liquid into the tank for sluicing 

purposes.   A plan was developed by a team that represented stakeholders, operations, 

engineering, safety, quality assurance, and project controls. 

The planning team addressed all aspects and interdependencies of project planning, 

including detailed scope statements, schedules; providing cost estimates and planning for 

quality in every phase of the project in accordance with the Knowledge Areas defined in,  

“A Guide to the Project Management Body of Knowledge (PMBOK Guide)”.  During this phase 

of the project, assumptions were identified, informal risk analyses were performed, and 

interfaces/interferences with other retrieval projects noted. 

Project planning was an iterative process. Meetings were held regularly with appropriate 

stakeholders, including owner representatives and the regulators, throughout the planning 

process. 

The TOC uses a comprehensive and structured management system to control and 

integrate its baseline work scope. All activities are documented using Primavera P6 Professional 

Project Management scheduling software, and are routinely reviewed at a senior level of 

management. Any significant change to either funding or schedule is managed through the 

Baseline Change Request (BCR) system. 

The BCR system requires documentation for the change, the justification, the impact, on 

cost and schedule, and the impact on any milestones or regulatory requirements. The BCR 

documentation is prepared and reviewed internally before being submitted to the client. 
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5 Project Scope Management 
 

The project objective was to install a large riser in SST C-105 that would accommodate 

the MARS-V retrieval equipment that has the capability to remove all waste forms from the tank. 

This removal would include sludge, salt cake and any residual hard concrete-like material.  In 

developing the detailed scope, all available data concerning the construction of the SST were 

reviewed by the project team.   

Washington River Protection Solutions, LLC (WRPS) received ORP letter of direction,        

13-CPM-0037 Transmittal of Contract Modification 200. The Contract Modification gave WRPS 

the direction to develop a deployable alternate dome cutting technology to the 

water/abrasive cutting technology scope currently in the C-105 retrieval baseline. The alternate 

technology must be suitable for cutting a fifty-five inch hole in the dome of Tank 241-C-lO5. 

The scope includes: 

1.  Initial work required to upgrade the prototype cutting system to a field deployable 

state (including upgrading electrical and structural components to WRPS standards) and 

providing long lead spares located at the vendor's facility. 

2.  The construction vendor will prepare the demonstration site located at Cold Test 

Facility (CTF) north including fabrication of concrete test slabs for the demonstration. 

3. The additional efforts in actually mobilizing, installing and demobilizing the new rotary 

cutting system. 

A major project concern was the amount of earth above the SST C-105 dome that had 

to be excavated. Historically, the excavation above the tank domes was done by hand. This 

was very labor intensive and increased the worker radiation dose received during the process. 

The project management investigated the use of mechanical excavation methods that 

required negotiations with the Washington State Department of Health (WDOH) concerning 

potential increased air emissions created during the excavation process. WDOH approved the 

process. The significance of approval to use mechanical equipment during excavations cannot 

be overstated. This allowed for fewer personnel on the dome during the excavation (ALARA), as 

well as a significant cost savings, but also the time required to prepare the site for the riser 

installation was significantly decreased. 
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6 Project Time/Schedule Management 
 

The project's activities were initiated July 1, 2009, with the approval of the Project 

Tailoring Checklist agreement between WRPS and ORP. The agreement identified specific near 

term activities, including engineering (structural and detailed design), safety reviews, vendor 

development for field work constructability reviews, development of a construction 

specification, and preliminary hazard and radiation protection analyses. Future work included 

the procurement of materials and services, testing of the installation in a full scale mockup, 

detailed construction planning and execution of the installation activities. C farm retrieval and 

hard heel removal requires development of new technologies, including MARS-V. The MARS-V 

equipment required a larger tank riser than was currently available (12 inch). 

The proven technology for cutting a large hole in a tank was no longer available to the 

project team. This caused multiple delays in selection of the final cutting method.  After 

negotiations with the stakeholders an efficient, accurate and timely means of cutting the 

concrete dome was identified and selected. Although this additional scope, with new direction 

from the client, resulted in two baseline change requests (BCRs), the original end date of the 

project schedule was maintained and the overall SPI was 1.0.  This was evidenced by the final 

flawless cut. Successful execution of new large riser installation allowed the C-105 retrieval 

project to stay on schedule.  Actual completion of these tasks was June 14, 2013. 

7 Project Cost/Resource Management 
 

The Large Riser cost estimate was part of the overall cost estimate for the entire MARS-V 

Installation project. Cost and performance data was reviewed monthly, both at a project level 

and company level, using an earned value management system to identify variances from the 

budget or schedule for the current fiscal year. As variances were identified that were outside 

pre-established thresholds, the responsible managers developed the necessary recovery plans 

to maintain schedule and control costs. 

A major concern was to ensure only the appropriate people were charging to the 

project. Overtime was evaluated on an as needed basis to ensure the established milestone was 

met.  In addition, we incurred impacts to perform the additional R&D and mock tasks required to 

develop and use a new dome core cutting system.  Two BCRs were developed and approved 

under change management procedures that increased the original project cost baseline to 
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account for the change in cutting method.  All project costs were tracked and managed by the 

project manager resulting in meeting our performance milestones and maintaining a CPI of 1.0. 

 

To the extent possible engineering personnel identified and used commercially 

produced equipment, technologies or processes. Both the cutter and excavation equipment 

were commercially available and only needed adaptation to suit the needs of the project. 

8 Project Quality Management 
 

As can be seen from the following letter, the importance of quality in everything 

accomplished in the Tank Farms cannot be overstated. The very nature of cutting a large 

diameter hole in an active waste storage tank is potentially very dangerous. Quality assurance 

by necessity had to be incorporated into every aspect of the process of installing the large 

diameter riser in the tank; from the field work, engineering design, environmental compliance, 

procurement, industrial safety, sub-contractor oversight, and nuclear safety. Quality assurance 

and safety are not only requirements, but are embedded in the employee culture that 

embodies the statement "If it is not safe, don't do it!" 

The following is a policy statement from the President of WRPS: 

 

“The Washington River Protection Solutions LLC (WRPS) is committed to furnish safe, compliant, cost 

effective and energy-efficient services to further the DOE-ORP mission to store, retrieve, and treat 

Hanford tank waste, store and dispose of treated waste, and to close the Tank Farm waste management 

areas to protect the Columbia River.  As Tank Operations Contractor we determine the specific methods 

and approaches for accomplishing all work.  In this performance-based contract, WRPS is expected to 

innovate and implement techniques that maximize performance efficiencies and scope completion while 

optimizing base load facility operating and maintenance costs so as to maximize mission and performance. 

Our quality commitment is to execute the Tank Operations Contract (TOC) in a safe, efficient, and quality 

manner that protects health, safety, and the environment while fostering public confidence.  Our quality 

goal is to meet client and stakeholder requirements and exceed expectations in every practical aspect.  As 

called for in the TOC, our Quality Assurance Program applies to all work performed by WRPS, its 

partners, and subcontractors; it is integral to all project work control as specified in our Integrated Safety 

Management System Description. 

As WRPS President and Project Manager of the TOC, my most important responsibilities are for the safety 

of the employees supporting Tank Farm project activities, the protection of the public, and the stewardship 

of the environment.  Success in these areas is wholly dependent on the quality of our work, including that 

performed for us by contractors and their sub tier vendors.  I take these responsibilities very seriously.  My 

commitment to the quality of our work and the Quality Assurance Program is reflected in this Quality 

Assurance Program Description (QAPD). 

This QAPD and the associated implementing policies, plans, and procedures meet the requirements of: 
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 American National Standard American Society of Mechanical Engineers (ASME) NQA-1-2004, 

Quality Assurance Requirements for Nuclear Facility Applications, including NQA-1a-2005 and 

NQA-1b-2007 Addenda and 

 Other contractually imposed requirements including best management practices. 

The QAPD describes how the quality assurance criteria are satisfied and the implementing policies, plans, 

and procedures provide the details on what our organization does to implement these requirements. 

Each and every person involved in the project is responsible for the quality of their work.  Compliance 

with this QAPD is mandatory and is achieved through the implementing policies, plans, and procedures.  

My management team is responsible for achieving, verifying, and maintaining quality.  Conflicts involving 

interpretation of the requirements of the Quality Assurance Program are resolved by the WRPS Manager 

of Quality Assurance. 

WRPS overriding priorities are safety and quality.  They are uncompromising prerequisites that underpin 

all project activities.  We establish and sustain an open and trusting environment where each of us: 

 Takes pride and ownership of safety and quality 

 Questions what does not seem right - stops and asks 

 Identifies and shares improvement opportunities 

 Embraces procedure compliance as the foundation of our work 

 Incorporate quality requirements into everything we do. 

I am responsible for the development of this QAPD, its implementation, and verification of the quality of 

WRPS work.  As such, my expectation is that work shall not proceed unless it can be safely and 

accurately accomplished as described in approved policies, plans, procedures, instructions, and drawings.  

Ultimate authority on matters pertaining to Quality Assurance resides with me, the WRPS President and 

Project Manager.” 

 

 

The WRPS QAPD, approved by DOE ORP, is a prime contract deliverable.  The strict 

adherence to quality and safety resulted in the flawless installation of the large riser in SST-C-105. 

Quality Assurance Inspection Plans were developed for all riser equipment that ensured 

the components needed for the large riser project were procured in accordance with the 

specified requirements. This was verified by Quality Assurance Receipt Inspections.  Critical field 

quality verifications were independently verified by trained and certified quality control 

inspectors in their areas of expertise. The quality verifications provided the needed assurance of 

quality that resulted in the flawless insertion of the large riser.   

9 Project Human Resource Management 

 
The large riser installation project manager used an effective team building approach, 

which resulted in a highly successful project, as demonstrated by the accolades from our 

customer. Whatever human resource expertise was needed, the project manager made 
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available to the project. Weekly schedule meetings were held, problems were identified quickly, 

and resources brought to bear to solve the problems efficiently and safely. 

Personnel assigned to the project were highly skilled and trained in their area of 

responsibility. Tank Farm Safety requirements were passed down to subcontractor personnel. 

Mockup training was critical to the project. Riser installation crews were trained and, as 

mentioned above, each evolution was timed, critiqued, and every opportunity for improvement 

was solicited from all personnel and the lessons learned were incorporated into the installation 

operation. One of the most important skills the project manager demonstrated during the 

performance of this project was the dignity and respect shown to each team member. The 

project manager embodied the phrase "The only dumb question on the project is the one not 

asked!" 

10 Project Team Interpersonal Skills 
 

During this project WRPS management guided the team of players using the strengths of 

the assembled team.  The team was established and is shown on the attached org chart.  We 

used a project approach of matrixed individuals to accomplish the project goals while 

maintaining safety, quality, and schedule.  

11 Project Communication Management 
  

The project manager effectively communicated the project expectation, as outlined in 

the Project Communication’s plan.  The project manager ensured the team members had the 

resources that were needed to be successful, and then held the team accountable to 

complete the installation safely and on schedule. Intermediate goals/milestones were 

established to track the project performance and, infrequently, corrective action plans were 

executed. 

Several methods were employed to communicate the status of the project to personnel 

and oversight stakeholders. These included integrated project meetings to ensure the right 

projects had the appropriate company priority. Tracking project status ensured the right 

resources were applied to the correct activities. An individual project schedule meeting was 

held to track project progress. Weekly subcontractor status meetings were held to quickly 

identify project issues and provide timely resolution and, if necessary, obtain additional 
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resources.  Project communications were collected and stored for future use in related project 

planning and lessons learned company wide. 

12 Project Risk Management 

 
The risk mitigation strategy employed by the Large Riser Installation project is part of a 

larger C-Farm Waste Retrieval risk mitigation strategy. The risk register is periodically reviewed 

and updated as new information becomes available and various tank waste removal projects 

mature. 

 Abrasion Medium: Initial concrete cutting testing identified and tested several abrasive 

cutting mediums used with the high pressure water cutting method. Most were 

considerably slower than the garnet material. However, when the stakeholders identified 

a concern with the garnet, a multifaceted approach was used to identify other cutting 

methods and alternate abrasive cutting mediums. This involved contacting industry 

experts throughout the country.  Olivine was identified as a suitable substitute for garnet 

as an abrasive cutting medium.   In parallel with this effort, intense negotiations with the 

stakeholders were taking place to secure approval to use the olivine abrasive material.  

Mitigating this risk by developing alternate methods ensured project success as the use 

of olivine never received approval. 

 Alternate Cutting Methods: Once the most promising alternating cutting methods were 

identified, each had to be tested and ranked against a given criteria, which helped 

evaluate the different methods. 

 Mockup Challenges and Opportunities: For each promising method identified, a realistic 

test mockup had to be created. This involved working with the cutting vendors to 

provide an adequate place to test the equipment. Most important was where the testing 

took place. Wherever possible, the testing took place at the vendor's facility to minimize 

project cost.  Sometimes this testing occurred during less than desirable environmental 

conditions (outdoor exposure elements: temperature and snow). 

 Training: Training is vitally important in any critical evolution. Not only do personnel have 

to be trained in their respective jobs, they MUST know what to do during an off normal or 

emergency condition. This requires attention to detail, and maintaining awareness of the 

work area at all times (expecting the unexpected). The training was a critical element 

that resulted in the flawless insertion of the riser. 
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 Riser Design and Fabrication: This was a risk because the MARS-V unit had not been 

completely developed when the riser was designed and fabricated. The risk was 

mitigated by using an Interface Control Document between WRPS and the MARS-V 

subcontractor. This document established the design inputs for the riser design and 

functioned as a communication tool between design entities. 

 Procurement Challenges: Any large project will have procurement challenges during the 

execution of the project. The risk of not having the raw material needed to construct and 

fabricate the riser was mitigated by identifying the material needed for the riser, 

scheduling the procurement activities, then assigning personnel to track all procurement 

and quickly identifying procurement problems so the right resources can come to bear 

to solve the issue. 

 

Construction/Installation Challenges: 

Weather Conditions: All of the field work was to be performed outdoors in conditions that 

included frequent winds at the Hanford site. The nature of the work of installing the riser 

presented additional challenges of ensuring worker safety and maintaining required schedules. 

Solution: Work controls were placed on types of work that could be performed during 

windy conditions to control contamination. Training and practice in adverse conditions 

were key to the project's nearly flawless riser installation. 

 

Radiation Zones:  All of the field work would be performed in radiation zones including areas of 

very high radiation exposure rates at work area boundaries, high levels of surface 

contamination, and airborne contamination. 

Solution: Radiation exposure rates were continually monitored and controlled through 

the use of shielding, extension tools, minimizing the duration of exposure, thoroughly 

rehearsing field activities and training. Remote crane operation (conducting crane 

operations via radio communications rather than visual hand signals normally used by 

crane operating crews) resulted in the crane operator not being able to observe the 

load. Through the use of these tools and work practices, radiation exposure was reduced 

from an expected 3202 person-rem to an actual 1091 person-rem. 

13 Project Contract/Procurement Management 

Existing procurement processes were used for the procurement of required material and 

services. The WRPS process includes the evaluation of project needs and the specific needs 
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provided by internal company resources or those provided by outside resources.  Proposals were 

solicited from vendors with specific knowledge and skills to assist WRPS with project activities 

while maintaining schedule and cost requirements.  Procurement task documentation were 

issued, tracked and closed out as required to support the project.   These activities were tracked 

on a weekly basis. Costs were also reviewed and where needed, change orders were provided. 

Project team personnel were constantly examining more efficient methods/equipment to install 

the large new riser.  

14 Monitoring and Controlling Process Group 
 

A critical aspect of any successful project is how the project progress is monitored and 

controlled. Cost and schedule information is prepared and monitored by the project manager 

on a weekly basis. Reports are generated on a weekly basis or as-needed, flagging items that 

need management attention.  Lessons learned were created to ensure project lessons were 

recorded and utilized by WRPS personnel for on-going and future projects.  Corrective actions 

can then be taken in timely manner to ensure project completion is on or ahead of schedule 

and on or under budget.  

15 Project Complexity 

 
The SST C-105 large riser installation project was the second of its kind in an active SST 

waste storage tank. It was made more difficult by the loss of a proven technology from the 

project’s arsenal during execution of the project. The search for a new technology went through 

multiple evolutions before a replacement was found.  This project posed many unique and 

potentially dangerous challenges due to personnel high radiation exposure. The first and 

foremost goal was personnel safety. The cutting of the riser was difficult with regard to the 

necessary accuracy that was required. Radiation exposure had to be minimized, therefore, 

each activity had to be precisely timed and executed. Once the actual dome cut started, it 

had to go to completion. These examples are just a few of the most notable items that made C-

105 a very complex project.  
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Attachment 1- Nomination Letter 
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Attachment 2 - Organizational Chart 
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Attachment 3 - Baseline Project Schedule Versus Actual Project Schedule 
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Attachment 4 - Summary Life Cycle Schedule Basis for Earned Value 
 

Performance reports show CPI’s and SPI’s of 1.0 (Budgets equal to Actuals) at the end of FY13.  This is notable because 

the baseline schedule and costs were increased due to increased scope elements. 

 

 



Large Riser Installation Project  
 

2014 PMI Project of the Year Nomination Page 32 
 

Attachment 5 - WRPS Employee News Clipping 
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Attachment 6 - Tri-City Herald News Clipping 

 


