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Introduction/Summary 

CH2M HILL Plateau Remediation Company (CHPRC) is 

pleased to nominate the Sludge Removal Project (SRP) for 

the Project Management Institute’s (PMI) consideration for 

the 2019 PMI Award for Project Excellence. This submittal 

describes the $311 million project involving a first-of-a-kind 

effort that characterized, developed, designed and 

installed/constructed a unique capability to retrieve, 

package and transfer a complex mixture of highly 

radioactive and corrosive materials from a water-filled 

storage basin near the Columbia River to safe interim 

storage in the central part of the Hanford Site. This project 

was an extremely challenging effort that had failed in two 

previous attempts.  

Following years of preparation, sludge transfer began in 

June 2018 and will continue through December 2019, 

meeting regulatory deadlines. Removing sludge is a key 

priority for the U.S. Department of Energy’s (DOE) 

environmental cleanup efforts at the Hanford Site.  

CHPRC is the prime contractor to the U.S. Department of Energy’s Richland Operations Office (DOE-RL), 

responsible for the development, design, construction, operation and ultimately final completion of the 

sludge removal mission.  

Located along the Columbia River in southeastern Washington State, the Hanford Site is a 580-square-

mile former plutonium production complex with nine deactivated nuclear reactors and associated 

processing facilities. The SRP is located in the 100-K Area of the Hanford Site. One of the last facilities 

near the Columbia River containing stored nuclear material is the 105-K West (105KW) Spent Fuel 

Storage Basin, where approximately 27 cubic meters of sludge materials have been consolidated and 

stored in six underwater containers. Once these sludge materials are removed, the remaining structure 

can be demolished and removed. 

Sludge is a mixture of irradiated uranium metal, uranium oxide, fission products and a wide variety of 

corrosion products, sand, dirt, and other contaminated materials. The sludge is difficult to retrieve and 

transfer, due both to its highly radioactive nature, which requires remote shielded operations, and the 

wide range of particle sizes and densities (density is as high as 19 kilogram/cubic meters). The highly 

abrasive and erosive sludge 

materials can also be damaging to 

rotating equipment and transfer 

lines. 

The 105-K East (105KE) and 

105KW spent fuel pools initially 

received spent nuclear fuel (SNF) 

from Hanford’s 105KE and 105KW 

Reactors. Spent fuel was 

processed in the late 1960s once 

the reactors were shut down.  

  

Sludge is a mixture of tiny fuel corrosion 

particles, fuel rod and metal fragments 

and soil and sand less than a quarter-

inch in diameter. 

The Sludge Removal Team celebrates the first shipment of 

sludge away from the Columbia River in June 2018. 
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Beginning in the late 1970s, the 105KE and 105KW Basins were upgraded to store the overflow of SNF 

from the 100N Reactor, which continued operations until the late 1980s. Highly radioactive sludge and 

fuel fragments formed in the basins during the extended storage period. After the completion of spent fuel 

cleaning and packaging operations, the spent fuel was transferred to the 200 East Area Canister Storage 

Building (CSB). The majority of fuel residuals greater than a quarter-inch in diameter were removed and 

sent to the CSB. In 2007, the residual radioactive sludge materials were recovered and consolidated in 

six underwater containers in the 105KW Basin. Approximately 27 cubic meters of highly radioactive 

sludge remained in the engineered containers. 

 

The Engineered Container Retrieval and Transfer System (ECRTS) project was initiated in fiscal year 

2009 as a non-line item capital asset project (CAP) to design, procure, construct, test and commission a 

system to package the sludge and transfer it to the T Plant Facility for safe interim storage.  

The primary objective of the project was to remove the sludge from its location adjacent to the Columbia 

River and relocate it to the Central Plateau (center of the Hanford Site), enabling the balance of the 

105KW waste site remediation and cleanup. The sludge contained in the 105KW Basin is the last 

significant highly radioactive waste inventory contained within the River Corridor. Its removal is critical to 

completion of DOE’s objective of River Corridor cleanup to protect the Columbia River, the surrounding 

environment and the public. Once the sludge materials are removed, the 105KW Basin will be stabilized, 

dewatered and removed, allowing subsurface remediation to restore the groundwater and protect the 

Columbia River from further contamination. 

The remaining 100-K Area ancillary facilities along with waste sites will be deactivated and readied for 

final disposition and remediation.  

Benefits Realization 
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A Sludge Transfer and Storage Container filled with sludge 

is delivered to T Plant. 

As described in DOE-RL’s 105KW Basin Sludge Removal Project – Project Execution Plan 

(Correspondence 16 AMRP 0165), the 

mission of the SRP was to design and 

construct the engineered system to 

safely package the sludge from the 

105KW Basin near the river and 

transport it to T Plant in the central part 

of the Hanford Site for safe storage. 

The removal of SNF, sludge, debris and 

water and the deactivation of the 

105K Basins is a remedial action under 

the Comprehensive Environmental 

Response, Compensation and Liability 

Act of 1980 (CERCLA). 

The timing for the cleanup of the 

105K Basins is prescribed in the Hanford 

Federal Facility Agreement and Consent 

Order, commonly referred to as the 

Tri-Party Agreement. The Tri-Party 

Agreement is the framework for 

achieving compliance with CERCLA 

remedial action provisions and with the Resource Conservation and Recovery Act (RCRA) treatment, 

storage and disposal unit regulations and corrective action provisions. The schedule part of the Tri-Party 

Agreement includes milestone dates associated with the cleanup of 105K Basins involving the removal 

and treatment of sludge.  

Table 1 depicts the remaining milestones. 

Table 1. Remaining TPA Milestones Associated with Sludge Removal from 105KW Basin 

Number Milestone Title Due Date 

M-016-175 Begin sludge removal from 105-KW Fuel Storage Basin 09/30/2018  

(met 06/12/2018) 

M-016-176 Complete sludge removal from 105-KW Fuel Storage Basin 12/31/2019 

(on schedule) 

 

By providing the means to remove the sludge materials from the 105KW Basin and away from the 

Columbia River, DOE ensures a lowest-risk path forward in support of its 2020 Vision of removing 

105KW Basin contents to improve environmental safety and reduce risk to the public and the 

Columbia River.  
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As part of the project planning process, DOE established Key Performance Parameters (KPPs) for the 

project, which drove the overall design capability and capacity for the facility. Demonstration that these 

KPPs could be achieved by the constructed facility was one of the key measures of project success. The 

SRP KPPs included: 

 Providing the capability to transfer sludge safely out of the 105KW Basin into a Sludge Transport 

and Storage Container (STSC) 

 Demonstrating the ability to load an STSC with sludge in less than two weeks 

Leadership  

SRP oversight responsibilities within DOE were assigned to the federal project director (FPD) for the 

K Basin Closure Project (KBCP). The FPD is the executive sponsor for the project. The mission of the 

KBCP includes remediating the 100-K Area, including the former fuel storage basins and the basin 

contents, ancillary structures and facilities and associated waste sites. Cleanup of the K Basins includes 

removal and packaging of sludge materials.  

 

A Federal Integrated Project Team (FIPT) was organized to support the sludge project. The primary focus 

of the FIPT was the technical execution of the project and completion of project deliverables. The CHPRC 

project manager supported the FPD with technical and planning information needed to coordinate 

execution of the project.  

DOE Integrated Project Team Structure 
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A separate Contractor Integrated Project Team (CIPT) was led by the SRP director. The CIPT was the 

overarching contractor focal point specifically charged with executing the project through interaction with 

and support to the FPD and the FIPT. The CIPT was composed of members from project departments 

representing diverse disciplines with the specific knowledge, skills and abilities necessary to support the 

successful execution of the SRP. 

The key stakeholders for the project include DOE headquarters (DOE-HQ), DOE-RL, Hanford regulators 

– the Environmental Protection Agency (EPA, lead regulatory agency) and the Washington State 

Department of Ecology (Ecology) – along with the Hanford Advisory Board.  

 

Effective leadership was instrumental in the successful execution of the SRP. Significant project discipline 

was applied by closely adhering to the requirements and guidance provided in DOE O 413.3B and 

associated guides.  

Historically, sludge removal from the 100-K Area proved to be a difficult project that ultimately failed in two 

previous attempts. By reviewing earlier sludge transfer and processing efforts and incorporating lessons 

learned into the revised project strategy, the new project leadership was able to deliver a successful 

project ahead of schedule and under budget.  
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Inside MASF, workers developed and tested tools 

and techniques for retrieving sludge. 

Stakeholders 

The SRP is part of a CERCLA Record of Decision; EPA, as the lead regulator, was a key stakeholder in 

the overall project definition and execution phases. Ecology, as a party to the Tri-Party Agreement, also 

oversees CERCLA cleanup activities that interface with RCRA cleanup activities where it has lead 

regulatory authority.  

DOE-RL is the owner of the KW Basin and the client for CHPRC for this project. It is also the contracting 

entity for this project, providing direction and oversight, and participating in day-to-day project execution 

activities. The DOE Office of Project Management provides leadership and discipline in the evolution of 

the project, and the DOE Office of Nuclear Safety provides guidance and oversight for the implementation 

of nuclear safety into the design, as well as review and approval of the required nuclear safety 

documents. 

The Defense Nuclear Facilities Safety Board (DNFSB) is another key stakeholder, as it provides technical 

advisement in DOE’s project implementation and incorporation of nuclear safety into the design over the 

project lifecycle. It also provides advice to DOE on a broad range of technical and procedural issues and 

periodically reports to Congress on DOE’s progress on a broad range of nuclear facility technical and 

safety issues. 

Since earlier efforts to deal with the sludge had not been successful, the workforce wanted to develop a 

workable solution to incorporate their knowledge of earlier shortcomings and issues. There was little 

confidence that any engineering solution developed would be effective, given the failures by previous 

efforts to appreciate the inherent complexity of the sludge materials and the severe limitations present in 

the KW Basin work environment. 

The project utilized a series of project 

management tools to: 

 Gain concurrence on the overall 

strategy to be implemented by the 

project.  

 Gain and maintain acceptance for the 

ongoing development and design 

activity. 

 Utilize a full-scale mock-up facility at 

Hanford, known as the Maintenance 

and Storage Facility (MASF), 

throughout the project lifecycle to help 

stakeholders visualize the approach 

and see progress of the development, 

design, procurement and early construction activities. 

Repeated efforts were planned to solicit input from the operating staff and bring them into MASF for 

hands-on interaction with the emerging design. The hands-on approach was used to improve the design 

and overall operability. 
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MASF, a multi-purpose facility, supported technology 

development and trained workers for the sludge 

retrieval project. 

Stakeholder involvement with the following key activities contributed greatly to the project’s success: 

 Given that the project was essentially restarted just prior to CHPRC assuming management of 

the contract, formal and early project chartering was conducted with DOE-RL, CHPRC and EPA 

to outline the objectives of the revised project and establish a clear break with the previous 

unsuccessful efforts. 

 A formal alternatives analysis was conducted to establish the project strategy, and the primary 

technical approach for the project was conducted. Key events to solicit DOE-RL and EPA input 

and buy in to the selected approach were conducted prior to formal decisions being documented 

by CHPRC. Outside independent technical experts participated in the alternative scoping and 

evaluation process as well as the ongoing development and design process. Early safety 

considerations were included in the alternatives evaluation process, the DNFSB was invited to 

have key technical staff observe the alternatives evaluation and decision processes, and their 

comments and inputs were considered in the ongoing deliberations. 

 The project plan established that full-scale mock-ups with reasonable fidelity to the actual basin 

conditions would be used to reduce engineering scale up and uncertainties in the sludge handling 

equipment development and 

demonstration. The scale of the project 

equipment was such that full-scale 

development and demonstration was 

readily achievable. In addition, the 

physical work environment at the 

105KW Basin was so constrained that 

physical access, installation and remote 

operational limitations needed to be a 

fundamental part of the development 

and design process to support 

construction installation and future 

operation of the facility. 

 MASF was established in an accessible 

cold facility that was easy for 

stakeholders to tour and gain an appreciation for the ongoing project progress. MASF hosted 

frequent visits and tours for DOE and outside groups. Many who could never tour the 

radiologically-controlled 105KW Basin could visit MASF and even operate the remotely operated 

equipment to gain a perspective on progress as well as the challenges faced by the project. 

 A regular interface meeting was established with the DNFSB staff to provide them with ongoing 

information on the status of the project and to answer questions and address emerging issues 

before they blossomed into formal findings and issues. On more than one occasion, the DNFSB 

board members toured MASF to assess the progress of the project. 
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 Operations and maintenance staff input to the design process was formally solicited at multiple 

stages during the design and development process. Operators were allowed to work with the 

emerging designed equipment “hands-on” to get a realistic feel for what was being developed and 

provided real-time feedback to the design process. It was important to recognize that the 

operations staff would change over the life of the design process, and that only interfacing with 

them once or twice would not establish the necessary confidence for the project to be successful. 

Our experience is that the operations staff can make something work if they are confident in the 

ultimate outcome; but if confidence is not there, no amount of effort will make the project 

successful. 

 Use of MASF proved an invaluable tool for testing, training and procedural development. It was 

used during operational readiness for specific performance demonstrations and drills. Many drills 

and performance demonstrations cannot be fully performed in the radiological field facility without 

unnecessary risk to workers. 

 At various stages of the project, radiation protection staff participated in a series of tests to 

optimize the confinement and contamination control features of the design. 

Schedule 

CHPRC has integrated best project management practices with the practices and principles of 

DOE O 413.3B and DOE G 413.3-1–21, Project Management Guides, to provide a system and process 

for benchmark performance in the execution of the 

CHPRC subprojects. Categorization and tailoring of a 

subproject will be performed in accordance with the 

project management suite of documents within the 

Plateau Remediation Contract (PRC) Procedure 

System. 

Control account managers (CAMs) are responsible for 

development of a detailed schedule through 

identification of activities, durations, logic and 

constraints to completing the authorized work scope 

that forms the basis for the development of the field 

execution schedule (FES). The FES is summarized into 

activities to develop an integrated, logically driven, 

resource loaded performance measurement baseline 

(PMB) schedule. The integrated PMB schedule is the 

target baseline schedule and is under configuration 

control through the baseline change management 

process. 

Schedules for major subcontracts are obtained and 

incorporated at a level needed to create a realistic 

critical path, with subcontractor/vendor schedule data 

included in the respective control account planning. 

Schedules for government furnished services and 

information are also included as uniquely identified 

activities and monitored as appropriate. 

  

The first Sludge Transport and Storage 

Container was prepared to ship to T Plant in 

May 2018. 
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Vertical traceability is maintained throughout the CHPRC schedule structure. Vertical traceability is the 

parent-child relationship of the tiered schedule levels (i.e., summary levels above the control account are 

composed of the respective lower-level elements). In addition, each activity within the FES is coded to the 

appropriate activity in the resource-loaded schedule. Producing a baseline schedule provides an optimal 

path to complete the project work scope and key milestones.  

As work progresses, the CAMs are responsible for assessing the schedule for accuracy, adding and 

deleting activities as necessary and providing status (forecasted or actual start and completion dates for 

near-term activities) and the physical percent complete for each discrete task within the FES. The FES is 

updated on a weekly basis with actual start and completion dates for completed activities and forecasted 

completion dates for activities that have started. 

The PMB and the PMB Current Status (PMB-CU) are data input/output files for monthly status, reporting 

and baseline change management by the projects. Earned value is a direct measurement of the quantity 

of work accomplished. The CAMs use an earned value method to determine the physical percent 

complete. The PRC process applies earned value methods that best suit management needs for practical 

and objective performance measurement and status updates. Work identified as “discrete” within the 

PMB-CU will have a corresponding FES (lower-level, more detailed schedule) to support the rules of 

performance (ROP) that is then used to derive the percent complete.  

Each FES activity has a factor applied to it that is used to calculate the PMB-CU percent complete. Level 

of effort (LOE) tasks do not require an ROP status since earned value is set equal to the budgeted cost of 

work scheduled (BCWS). LOE is designated only where finite performance measurement is impossible or 

impractical due to the nature of the work. LOE work packages are separately identified from discrete 

effort work packages. If LOE and discrete are mixed within a control account, the CAMs must 

demonstrate adequate visibility into the performance of the discrete effort portion. 

On a weekly basis, the project met for a review of the FES, which consisted of detail analysis of all 

activities within 30 days of the data date (comparing progress to the previous week’s forecast dates), 

the project critical path and near critical path activities and the driving paths of all fee-bearing work scope. 

Any unforeseen issues were aggressively managed to avoid impact on the critical path. Actions were 

assigned as issues were identified, such as when replanning was required or delays requiring recovery 

were encountered. Actions were tracked to completion to ensure minimal impact to the project critical 

path and complete resolution of any problems. 

To support this review, the project critical path is artificially constrained to a date approved by the project 

director. By artificially setting the project total float to zero (the required completion date would be some 

later date), this enables the project team to easily identify early on in the project any scope or schedule 

impacts to the critical path (either positive or negative), near critical path and other areas of concern. 

This also allows the project to control and own the use of float associated with the critical path. 

Due to the large number of firm-fixed-priced (FFP) fabrication contracts, there were numerous contract 

changes that resulted in a number of schedule revisions. Weekly meetings were held with individual 

fabricators to review current schedules and manage technical issues to ensure impacts to the critical path 

were minimized.  

As work progressed each month, the CAMs statused the work, determining the physical percent complete 

for each discrete task in the PMB-CU. The schedule was statused by the CAMs for their area of 

responsibility to the current month data date. The FES was developed and updated weekly in support of 

taking performance in the PMB-CU at month end. The PMB-CU was utilized by the Deltek Cobra 

application software to calculate earned value against the PMB. 
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Cost 

Cost estimates are prepared to determine the resource quantities and estimate the expected cost to 

complete the life cycle work scope for both direct and indirect activities. Indirect activities are planned and 

managed within control accounts and are managed with the same rigor as direct scope. Indirect costs are 

applied consistent with the CHPRC Disclosure Statement. The estimates are used to resource load the 

activities in the schedule, resulting in establishing the BCWS. 

Personnel receive lower-level fieldwork authorizations consisting of the Work Charge Authorization with 

the control account charge numbers assigned to perform the scope of work. Purchase requisitions and 

subcontracts are processed through the Hanford Site Business Management System to obtain external 

resources in support of CHPRC authorized work scope. Approval of the requisitions and subcontracts by 

the properly authorized CAM and buyers technical representative constitutes the consistency in work 

authorization flow-down. 

After authorization, CHPRC performs work in accordance with the PMB. Monthly earned value 

performance measurement and analysis are conducted to determine cost and schedule status. The 

schedule is used to status work progress consistent with previously established earned value methods. 

Status updates of the schedule enable the calculation of the budgeted cost for work performed (BCWP). 

BCWP is compared to BCWS and the actual cost of work performed to determine schedule variances and 

cost variances. Variances exceeding thresholds require detailed variance analysis, explanation and 

identification of corrective action(s), as appropriate.  

Variances are also examined to determine the effectiveness of previously implemented corrective actions. 

Based on the monthly performance evaluation, estimates to complete and estimates at completion for the 

work are prepared and used for funds management and making management decisions. Monthly results 

(variances) are also examined relative to their trends to identify potential risk management or contract 

change triggering events and tracked appropriately. 

Cost management was particularly challenging for the SRP due to the complexities of the ECRTS 

process system and its many components. The system required over 80 separate components to be 

fabricated or procured and then assembled for testing after delivery to MASF. The customer request to 

use FFP contracts on all fabrications were particularly challenging. 

To assist with the management and oversight of the FFP contracts, the components were grouped into 

17 sets of procurements and competitively awarded to one of two fabrication contractors. The eligible 

contractors were selected by the project with the assistance of and following the processes established 

by the CHPRC Procurement organization. 

In addition, the project established weekly meetings with each fabrication contractor to ensure technical 

issues, contract changes and 

other concerns were addressed 

in a timely fashion. 

Scope 

The SRP scope is to retrieve, 

store, treat and package the 

sludge materials currently 

staged in the 105KW Basin for 

transfer to safe interim storage 

at Hanford’s T Plant prior to 

shipment to an approved 

The 105KW Basin and Annex went into operations mode in 

May 2018, the first prerequisite needed to begin sludge transfers. 
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national repository for permanent disposition.  

After the completion of fabrication, construction and installation of the sludge handling equipment into the 

105KW Basin and 105KW Annex and required testing and acceptance activities: the system was turned 

over to 100-K Operations and underwent a formal readiness review process prior to being approved for 

sludge removal.  

The 105KW Annex is a Category 2 nuclear facility adjacent to the 105KW Basin that houses equipment to 

transfer sludge into containers for shipment. After removal of the 105KW Basin sludge material is 

complete, the installed equipment located in the 105KW Basin and Annex will be available for other use 

as appropriate and ultimately be dispositioned along with other facility waste and debris as part of the 

future decommissioning activities. 

The ECRTS scope was defined as the removal of the sludge staged in the 105KW Basin Engineered 

Containers and transportation of the sludge to temporary storage located on the Hanford Central Plateau. 

The ECRTS scope includes the following:  

 Design and construct the 105KW Annex as required for the ECRTS scope (complete) 

 Develop, design, procure and install equipment in 105KW Basin and Annex (complete) 

 Retrieve the sludge material (underway) 

 Package the sludge material (underway) 

 Transport the packaged sludge material to T Plant (underway) 

Transition to the 105KW Basin SRP CAP resulted in realignment of the project scope to include: 

 Completion of construction and modification of the 105KW Annex as required for the installation 

of the sludge handling equipment provided by the CAP 

 Procurement and cold testing of the production sludge handling equipment in the MASF 

 Installation of the sludge handling equipment in the 105KW Basin and Annex  

 Final acceptance testing and readiness of ECRTS  

 Turnover to 100-K Operations and Waste Transportation 

While not a part of the ECRTS scope or the SRP CAP, SRP also implemented a series of facility 

modifications in T Plant in parallel with the ECRTS scope and ensured technical and schedule integration 

between ECRTS and the T Plant modifications. 

100-K and T Plant Operations are responsible for the following activities after the SRP CAP has been 

completed: 

 Retrieve the sludge material 

 Package the sludge material 

 Transport the packaged sludge material to T Plant  

 Place the packaged material in storage at T Plant 
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Risk 

The project team’s goal was to eliminate the environmental risk posed by the proximity of highly 

radioactive sludge to the Columbia River. The sludge had to be retrieved into acceptable containers and 

transported away from the river for interim storage on the Hanford Site Central Plateau. 

This was a multi-year, multi-phase project commencing 

at inception, progressing through planning, 

developmental testing, fabrication, construction, training, 

proof of readiness and ultimately authorization to 

commence operations. Each phase of the project had a 

unique set of risks that needed to be managed. The 

project included construction of a full-scale mock-up, 

inside MASF, of the process systems, which facilitated 

technology maturation as well as exposed shortcomings 

that required further design modifications. Potential risks 

were continuously monitored throughout this complex 

project, and mitigation actions were constantly 

scrutinized to assess effectiveness. 

The SRP involved acquisition of two major components 

to achieve success. A Hazard Category 2 structure (105KW Annex) had to be designed and constructed 

adjacent to the 105KW Basin. Additionally, an integrated set of process systems had to be designed, 

fabricated and installed to hydraulically retrieve and transfer the sludge from the engineered containers in 

the 105KW Basin to specially engineered stainless steel STSCs staged in the new 105KW Annex. 

The 105KWAnnex was essential for sludge retrieval and was designed and constructed to meet the 

rigorous requirements of a Category 2 facility. There was substantial risk that all requirements could be 

defined and satisfied prior to establishing an FFP contract with a local small business. While this risk 

proved to be enormously challenging, the project team persevered in the successful design and 

commissioning of the safety-related building and its support systems. Notable challenges included: 

 Establishing a safety significant, seismically 

qualified structural design 

 Procuring a substantial portion of the building 

hardware to ANSI/ASME NQA-1, Quality Assurance 

Program Requirements for Nuclear Facilities 

requirements, which involved significant application 

of commercial grade dedication processes 

 Incorporating credited nuclear safety features, such 

as fire protection and suppression systems 

 Designing, procuring, testing and commissioning 

nuclear ventilation systems meeting ASME N509, 

Nuclear Power Plant Air-Cleaning Units and 

Components with Addenda; ASME N510, Testing 

of Nuclear Air-Treatment Systems; and ASME AG-

1, Code on Nuclear Air and Gas Treatment, 

requirements 

 Managing an FFP subcontractor that demonstrated 

less than acceptable performance 

Pictured above is an engineered container 

of sludge in the 105KW Basin. 

These stainless steel containers weigh 

approximately 5,000 pounds and stand 

10 feet tall. 
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Because the SRP required creation of a first-of-a-kind process system, there was substantial risk that a 

system could be developed and demonstrated to be acceptable to the technology readiness criteria 

established in DOE O 413.3A/B and the supporting guides. In order to design and validate the capabilities 

of an integrated process system (critical technology element), efforts were undertaken to sample, analyze 

and characterize actual basin sludge so simulant recipes could be created to develop and test the 

process system hardware. The sludge’s chemical, radiochemical and physical properties varied 

substantially, making accurate simulant recipes crucial for project success. Once appropriate technology 

was developed, tested and accepted by DOE-HQ, procurement of that hardware commenced.  

Acquisition of approximately $25 million of production process equipment was executed without 

substantial risk realization. However, competing these FFP work scopes between local small businesses 

led to substantial use of the change order process. Once hardware was received, a key project decision 

was made to install the production hardware at the Sludge Project Test Facility to: 

 Identify and correct as many challenges as possible prior to installing the hardware within the 

105KW Basin and Annex 

 Finalize nuclear safety documentation 

 Finalize draft operations and maintenance procedures 

 Facilitate proficiency of operations and maintenance personnel with production hardware 

Following completion of cold commissioning activities in a nonradiological environment, the production 

hardware was disassembled and moved out to the 105-KW Basin and Annex where installation and final 

acceptance testing were executed without any significant delays. The investment of time and resources to 

assemble and test production hardware at MASF proved to be the wisest investment of project resources 

and facilitated avoidance of installation and startup risks carried on the project risk register. 

At the completion of final acceptance testing, the entire project was turned over to the 100K Operations 

organization. The operations team completed operations acceptance tests and performed demonstrations 

of operator proficiency with the approved procedure set. A Contractor Operational Readiness Review and 

a DOE Operational Readiness Review were conducted in accordance with DOE orders and standards. 

Upon initiation of the project, the Integrated Project Team (IPT) met to establish the initial set of project 

risks. Once risks are identified, IPT members provided input to establish a risk owner, risk statements, 

baseline assumptions, risk trigger dates, probability/consequences and risk handling actions, if 

applicable. Risk information was structured and organized by Project Baseline Structure. In addition, a 

risk breakdown structure was established to provide accurate monitoring and reporting throughout the 

project lifecycle. The risk information and data were stored in risk registers in the CHPRC risk database. 

All risks are under configuration control and continuously reviewed and updated by the risk management 

department. 

As the project progressed, the status of each risk was re-evaluated. As mitigation actions are completed, 

some risks changed from controlled to accepted or mitigated. Additionally, as time passes, the projected 

cost and schedule impacts were reassessed to ensure they were not overstated for the remaining scope. 

The effective management of project risks was essential to this project’s success. By maintaining an 

active risk register, the implementation and tracking of mitigation actions greatly decreased the potential 

impacts stemming from the realization of a risk. The identification, implementation and tracking of 

mitigation actions allowed for proactive responses to potential risks, instead of reactive responses. 

Additionally, by utilizing Primavera Risk Analysis®, the project team was able to pinpoint when a risk had 

the potential of being realized, along with the associated cost and schedule impacts. The annual risk 

analysis conducted by CHPRC for all ongoing projects allots both management and schedule reserve for 

the project’s use when risks occur. 
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Throughout the execution of this complex project, risk probabilities and consequences were constantly 

evolving. The project team met at least quarterly to ensure identified risk information was maintained as 

accurately as possible. Additionally, as partial risk realization occurred, the project team was challenged 

to rapidly mitigate consequences without forgoing the opportunity to request management reserve. With 

authorization of company senior management, the project proactively identified realized risks on a trend 

log that accompanied the monthly performance report. The CHPRC Change Control Board (senior 

management and the central project controls organization) agreed to consider future baseline change 

requests (BCRs) for management reserve associated with risk mitigation actions that were taken against 

risks carried on the project trend log. While this approach did not always guarantee BCR approval, this 

process adjustment did enable the project team to take immediate corrective action on realized risks that 

had a potential for significant negative impact on project cost/schedule.  

Project Change Management 

The SRP utilizes the CHPRC baseline control process to ensure that changes affecting the approved 

project baseline are effectively managed and maintained to demonstrate configuration control, which 

includes the PMB, management reserve and fee. The incorporation of changes into the baseline ensures 

valid performance measurement information and integration of scope, schedule and budget is continually 

maintained. This is a rigorous process with interfaces and approvals from the project, Project Integration 

(central project controls) and senior management. 

The monthly process includes the change control administrator (CCA) and Change Control Board (CCB). 

The CCA assigns BCR numbers, maintains the change control log, tracks and coordinates BCRs through 

the change control process and ensures BCR package compliance with procedures. 

Project Integration validates the BCR package, the overall quality of the date and assurance impacts to 

other projects or deliverables are adequately identified and integrated. Upon approval, Project Integration 

is responsible for implementing the BCR into the PMB. 

The CCB is composed of senior management and the director of Project Integration. The CCB reviews for 

scope, schedule, budget, strategic planning, technical integration, potential impacts to the PRC and 

approves or provides comments to be addressed. The CCB also reviews proposed future BCRs to 

authorize development and review for the following month. 

Following an extensive risk management process, management reserve is established for the SRP. As a 

CAP, the SRP management reserve was direct funded and included as part of the Total Project Cost and 

the source of funding for future baseline changes.  

As a fast moving project with many moving parts, it was imperative the management team monitor 

potential changes rigorously to identify impacts prior to realizing the associated risk and to ensure 

management reserve was utilized for only future changes. To assist with this process, a trend log was 

established. The trend log allowed the project to document potential changes in a timely manner and 

ensure changes were for future tasks only and limited to changes in assumption, scope or basis of 

estimate. 

There were two major impacts to the project resulting in significant changes to the SRP baseline: 

 Impacts from the 2013 Federal Budget Sequestration 

 Re-designation of the Project from an Expense-funded project to a CAP 
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When the Sequestration occurred in March 2013, the SRP was nine months into construction of the 

105KW Annex. This forced the project to direct the FFP contract to cease all construction activities, lay up 

and store unused material, and place the partially completed building in a safe configuration. The 

demobilizing, contract change negotiation and remobilization of the construction contractor resulted in a 

seven-month impact to the project schedule and a significant change to the project baseline.  

In March 2015, when the SRP was approximately 75 percent complete and after fabrication of production 

equipment for the ECRTS had started, the project was re-designated as a CAP line item project. As work 

continued, and following development of a revised work breakdown structure, revised estimate, external 

independent review and independent cost estimate, the SRP was approved in June 2016 and the revised 

baseline was implemented into the PMB. 

Regular weekly meetings of the project team to review schedule activities, address technical issues and 

monitor design changes proved essential to identifying changes early and effectively managing project 

changes.  

Lessons Learned 

The SRP was initiated after multiple earlier attempts had failed. The CHPRC project effort began with a 

comprehensive characterization effort coupled with a robust formal project management approach to 

reduce risk to the extent possible and to ensure a successful project outcome.  

Earlier sludge transfer and sludge processing efforts were reviewed, and lessons learned from those 

projects were incorporated into the overall project strategy. CHPRC’s corporate management reviewed 

the planned project approach and directed the project team to utilize a formal project management 

approach with a robust technical basis to support the design to help ensure project success. 

Key lessons learned from onsite and offsite projects were consolidated and reviewed for applicability to 

the project on an ongoing basis. As part of the periodic design review process, a senior executive was 

chartered to consolidate lessons learned from across industry and identify potential application to the 

ongoing development and design process. Key lessons learned incorporated into the project plan 

included: 

 The project conducted a broad-based alternatives analysis to establish a mission execution 

strategy that remained consistent through the full project cycle. This significant investment by the 

integrated management team, working with regulators, resulted in significant cost and schedule 

benefits due to the robust and agreed upon scope of the project and no significant changes to the 

phased project strategy over the duration of the project schedule.  

 Although initially not subject to DOE O 413.3A/B as an expense-funded operations activity, the 

project proactively implemented the order’s formal decision/gate project management processes. 

Applying a formal disciplined approach early in the planning phase allowed for a smooth transition 

to a CAP later in the execution phase. Independent formal design reviews were incorporated into 

the project plan and conducted at each of the major project design phases. 

 Designing projects that retrieve and transfer solids are recognized in the chemical industry as 

projects with the greatest design challenges (R-2869-DOE, 1981, “Understanding Cost Growth 

and Performance Shortfalls in Pioneer Process Plants, Rand Corporation, September”). Earlier 

efforts had underestimated the technical complexity in dealing with the complex sludge mixture 

with both radiological and physical challenges for design. 
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 From the beginning, the project committed to a rigorous technology development/maturation 

process utilizing the DOE Technology Readiness process early in the conceptual design phase. 

The project committed to full-scale, fully integrated (all systems) testing, which helped advance 

design maturity and resulted in significant cost and schedule benefits. Key benefits from this 

approach accrued to the project throughout the development, design, fabrication, construction 

and operational startup phases of the project. 

- The project developed conservative (bounding) simulants to be used in development 

testing and design prior to completion of sludge characterization. 

- The project adopted lessons learned from the Naval Nuclear program for a joint test 

group, chaired by the engineering manager or senior technical adviser.  

- Installing production equipment in MASF allowed identification and resolution of 

equipment issues prior to radiological field deployment and improved installation and field 

acceptance testing. 

- Cold commissioning in a non-radiological environment of MASF allowed enhanced 

procedure development and training, which resulted in saving project cost and schedule. 

- Use of MASF proved an invaluable tool for testing, training and procedural development 

and was also used during operational readiness for specific performance demonstrations 

and drills. There are many drills and performance demonstrations (e.g., station blackout) 

that cannot be safely performed in the radiological field facility. 

- Contamination control equipment and procedures were developed at MASF, which 

resulted in a more effective as low as reasonably achievable design for contamination 

control. 

 Recognizing the overall state of atrophy in the nuclear supply industry, the project recognized that 

the establishment of a commercial grade dedication process (with dedicated staff) with early 

involvement of experienced quality assurance personnel to plan the development and 

procurement processes for use of commercial items in safety-related systems would be required 

to effectively procure fabricated items. This resulted in minimal adverse conditions relating to the 

use of these commercial items. 

 Engineering, procurement and construction of a safety-significant, seismic-qualified, Hazard 

Category 2 nuclear facility built to ANSI/ASME NQA-1 requirements is challenging and should not 

be underestimated. The project procurement strategy utilizing an FFP contract resulted in major 

cost increases and schedule delays. When possible, FFP should not be used for this type of 

facility construction. 

 Environmental and industrial safety and health requirements were incorporated into the design 

requirements early in the design process. 
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Conclusion 

The success of the SRP would not be possible without tremendous teamwork between the DOE-RL and 

CHPRC. That success was evident in June 2018 during the first transfer of sludge from the basin to the 

transportation and storage container, when the systems functioned as designed. The systems continue to 

function safely and as expected; by January 2019, crews have filled nine of an estimated 24 storage 

containers. 

This success is due to the extensive preparations before beginning this project and the years spent 

developing the sludge removal system inside MASF, allowing workers to master the tools and procedures 

required for operations. The highly knowledgeable team helped overcome the challenges of this complex 

project throughout the various phases. 

The SRP’s top priority is safety as the highly contaminated sludge is removed from the basin near the 

Columbia River. Removal of the sludge contributes to the protection of people living in this region, the 

environment and the Columbia River. 

 


