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1 Executive Summary and Introduction 

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

completion of the Deep Sludge Gas Release Event (DSGRE) Tall Column project for the Project 

Management Institute's (PMI) consideration as 2015 Project of the Year. The DSGRE Tall Column 

project required detailed planning, design, engineering, procurement and testing over a 

compressed 9 month schedule.  Testing answered safety concerns while minimizing interruptions 

of ongoing waste retrieval operations at the Hanford Site.  The column was made of 3/8-inch 

carbon steel and measured 45-ft tall and 5-ft in diameter.  During the experiments, the column 

was filled to about 28 ft. with waste simulant weighing over 40,000 lbs.  The Tall Column 

experiments were essential in demonstrating that deep sludge beds do not pose a significant risk 

for a large spontaneous gas release event. 

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

carefully managed to meet three key objectives. First, to ensure through the Integrated Safety 

Management System (ISMS) process that the DSGRE Tall Column could be safely built, deployed, 

and operated.  Second, to effectively coordinate roles and responsibilities between HiLine, Fluor, 

Pacific Northwest National Laboratory (PNNL), and Washington River Protection Solutions (WRPS) 

staff who participated in the experiments.  Third, was to get extensive involvement of the DOE 

Office of River Protection (ORP) client, Washington Department of Ecology (WDOE) and Defense 

Nuclear Facility Safety Board (DNFSB) regulators and stakeholders. The strong focus of these 

objectives resulted in the completion of the work with near flawless precision.  

1.1 Project Description 

The single-shell tank retrieval plan for the C Farm tanks called for sludge waste to be 

consolidated in the receiver double-shell tanks (DSTs) to waste depths greater than previous 

Hanford Site operating experience.  Hanford operational experience and the literature 

indicated flammable gases generated in the sludge escape through a connected pathway of 

cracks. However, some theoretical studies suggested that there was a limit to the depth of the 

connected pathways (referred to as “dmax”) that allows gas to escape. At depths greater than 

the theoretical dmax, it was hypothesized that gas could not readily escape and would continue 

to accumulate until a large spontaneous gas release event occurred.  This hypothesized deep 

sludge gas release event was not described in the Documented Safety Analysis and was the 

subject of an Unreviewed Safety Question (USQ).  This resulted in the establishment of the Deep 

Sludge Gas Release Event Project and subsequently a sub-project called the DSGRE Tall Column 

Project. 

The principal objective of the DSGRE Tall Column Project was to evaluate the accuracy of the 

dmax theory at a representative DST sludge depth.  In the tall column tests, the dmax theory was 

directly tested by determining whether there was any significant change in gas transport at 

sludge depths deeper than dmax.  The overall testing objectives were to measure the retained 

gas (void) fraction in a column with a simulant depth that was equal or greater than future 

plausible DST sludge depths.  The test also used lower shear strengths than expected for Hanford 

Site sludge waste to ensure test conditions would convincingly confirm or refute dmax theory 
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applicability.  The testing allowed visual observation of gas transport at different heights from 

multiple video cameras that recorded bubble growth and movement. 

A total of three tall column experiments were successfully conducted at the Cold Test Facility at 

the Hanford Site.  The first experiment was conducted using a kaolin-water-zerovalent iron 

simulant with a target shear strength of ~500 Pa.  The second experiment was designed as a 

replicate of the first test to demonstrate that the results are repeatable.  The third experiment 

was designed to use a higher target shear strength of ~900 Pa using a kaolin-water-zerovalent 

iron simulant. 

Tests were conducted in a 45-ft tall carbon steel column with a nominal diameter of 5 ft.  The 

column wall was ⅜-inches thick and the column interior was painted to provide a smooth 

surface.  Inside the column, an approximately 1-ft by 1-ft square steel column was installed to 

house ten cameras.  One side of the viewing column was made up of acrylic windows, the 

majority of which were approximately 2-ft in height.  These windows faced the interior of the 

column and allowed video to be collected during testing.  Of the ten cameras, nine were at 

fixed elevations in the viewing column and the tenth was a mobile rover camera.  The primary 

use of the rover camera was to monitor changes in water and sludge waste simulant level as the 

test progressed.  Each camera has a field of view with the approximate dimensions of about 10 

in. (height) by 8 in. (width) with two scales visible on either side of the viewing area.  The tall 

column tests produce explosive levels of Hydrogen gas, therefore the test column and the 

camera enclosure were both separately purged with nitrogen and designed to preclude 

potential ignitions sources. In addition, the 45-ft column was placed on very sensitive load cells 

to attach to the existing Hanford Cold Test Facility Structure such that the column would be 

stable but could move vertically as the column was loaded and unloaded.  A central control 

room was established and manned continuously during the testing; each test lasted 

approximately a week.  Gas/Vapor detection equipment was installed and monitored to ensure 

that the hydrogen to nitrogen gas mixture was within prescribed limits.  The column was 

operated in extremely cold weather (as low as -20F w/ wind chill) and was outfitted with an 

insulated jacket that was continuously heated to achieve a column skin temperature of 

approximately 70 -75F.  Mixing the test simulant [kaolin, water, ultrafine elemental Iron (to 

generated hydrogen gas), and biocide (to preclude bacteria growth)] was performed in typical 

cement mixing trucks (4-6 per test) and including pumping the peanut butter texture simulant 

from the bottom of the column utilizing pumper trucks.   The bottom feeding allow continuous 

controlled fill and precluded damage to the camera column and accommodated viewing of 

the simulant.   Due to the risk of explosive hydrogen gas generation, additional effort was 

focused on providing adequate safety features, hazards analysis and reviews,  permitting (i.e., 

fire marshal), IH (H2)monitoring and detection, emergency preparedness, work planning, and 

test staff training.  The testing required participation by numerous site organizations, R&D support 

staff, construction contractors and tall column system design and fabrication, and DOE and 

stakeholder involvement.    The tall column test results were the primary data/information used to 

resolve the DSGRE concerns. 

Effective management of this project included: establishing the Project scope (charter) in 

conjunction with recognized DOE and industry experts; establishing an integrated resource 

loaded, logic-tied schedule; establishing a Project Execution Plan; and  management of multiple 
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subcontractor contracts including:  R&D support (PNNL – cost-plus); column fabrication (HiLine – 

fixed price), IH monitoring (DADE – cost plus); Column construction (xxx), nitrogen suppliers 

(American Electirc and Oxarc); portable cement mixing and pumper trucks (American Rock),   

The project manager worked closely with ORP, WDOE and DNFSB staff to keep them involved in 

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 associated Earned value related 

commitments for performance of the work scope and requirements for quality, budget and 

schedule. 

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. 

2 Project Specifics      

Project  Name: Deep Sludge Gas Release Event Tall Column 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 

  

Dave Olsen, WRPS Project Manager 

David Little, Chief Engineer 

  Terry Sams, WRPS DSGRE Project Manager 

  

Ron Calmus, WRPS Tall Column Project Manager 

Joe Meacham, WRPS Lead Process Engineering Lead 

Wes Bryant, WRPS Lead Mechanical Engineer 
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Chris Lungu, WRPS Quality Assurance 

Robert Frank, WRPS Quality Assurance  

Chris Watson, CTF Facility Manager 

Curtis Evans, WRPS Safety 

Jordan Follett, WRPS Process Engineer 

Joshua Ramirez, Project Controls 

Tom Misiak, WRPS Structural Engineer 

  

Subcontractors 

Dave Smet, Subcontracted SME, Tall Column Project Technical Lead  

Pacific Northwest National Laboratory (R&D lead, CTF test direction) 

Hiline(Tall Column Fabricator and test support) 

Dade Moeller (IH monitoring) 

American Rock (simulant preparation and column filling) 

American Electric (liquid nitrogen system design, installation, and 

maintenance)  

 

 

Washington River Protection Solutions manages and operates the Hanford tank-farm 

facilities under a prime contract with the DOE ORP. The Tall Column Project was included in 

the broad scope of that contract.   

The DSGRE Project Manager had direct responsibility for the overall management of the 

DSGRE Project including the DSGRE Tall Column SubProject.  The Tall Column 

Project Manager had the direct responsibility for the coordinat ion of the daily t a l l  

co l um n  P ro je ct  act iv i t ie s  (design, construction, fabrication, installation, operation, 

decommissioning, subcontractor management), maintaining schedule, managing costs, 

and ensuring that work was completed safely and in compliance with all requirements. 

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

See Tall Column Organization Chart as Attachment 1 

2.1 Project Support Documentation 

• Attachment 2 – Baseline Project Schedule Versus Actual Project Schedule 

• Attachment 3 – Summary Life Cycle Schedule Basis for Earned Value 
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• Attachment 4 – WRPS Employee News Clipping 

• A Letter of Recommendation from DOE ORP (see Attachment 5) 

3 Project Performance 

The large scale Tall Column tests provided challenges that were unique in the DOE complex. 

• The required test system design and fabrication was unique, novel and one-of-a–kind. 

 The column was large and massive and heavily instrumented. 

• The tests required rapid mixing and loading of over 40,000 lbs of sludge waste simulant. 

• Accurate weight of the entire filled was needed and required unique load cell and structural 

attachment designs. 

• The experiments were performed at the coldest time of the year and the simulant mixture 

had to be kept warm during preparation and during testing in the tall column or the test 

would produce no results. 

• High concentrations of flammable hydrogen gas were produced during the experiment and 

the gas required collection, monitoring of concentration levels, adn safe venting. 

• A very large amount of Nitrogen gas was required to purge the column head space and 

camera enclosure. 

• A dedicated control room was required for 24-7 test operation. 

• Large-scale simulant mixing of the unique simulant rheology (peanut butter like) was required 

and unique bottom filing capability was required to fill the column fro each of the three tests  

• Extensive and unique simulant procurement and preparation was required 

• Handling of potentially explosive and hazardous materials was required (during simualt prep 

and delivery) and associated development of adequate safety features and procedures 

• Preparation and conduct of a unique, novel and one-of-a kind high visibility, potentially 

dangerous series of large-scale experimental tests including  extensive integration and 

coordination of  a diverse Project team including: HiLine (Fabricator), Fluor (Cranes), PNNL 

(R&D SME and Test director),etc and WRPS staff from across the company were needed for 

successful Project execution. 

3.1 Project Summary 

Radioactive wastes from nuclear fuel processing are stored in large underground storage tanks 

at the Hanford Site.  There are 149 older SSTs built in the 1940s through 1960s and 28 newer DSTs 

built from 1968 through 1986.  The SSTs contain only negligible amounts of liquid wastes, and the 

Tank Operations Contractor is continuing a program of moving solid wastes from SSTs to DSTs.   

Waste generates hydrogen through the radiolysis of water and organic compounds, radio-

thermolytic decomposition of organic compounds, and corrosion of a tank’s carbon steel walls.  

Nonflammable gases, such as nitrous oxide and nitrogen, are also produced.  Additional 

flammable gases (e.g., ammonia and methane) are generated by chemical reactions between 

various degradation products of organic chemicals present in the tanks. 

Waste retrieval plans required sludge waste to be placed in two DSTs to waste depths greater 

than previous Hanford Site operating experience. Hanford operational experience and the 
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literature indicated flammable gases generated in the sludge escape through a connected 

pathway of cracks. However, some theoretical studies suggested that there was a limit to the 

depth of the connected pathways (dmax) that allowed gas to escape and limit gas retention. At 

depths greater than the theoretical dmax, it was hypothesized that gas could not readily escape 

and would continue to accumulate until a large spontaneous gas release event occurred.  This 

hypothesized deep sludge gas release event was not described in the Documented Safety 

Analysis and was the subject of an Unreviewed Safety Question (USQ).   

The principal objective of the tall column tests was to test the dmax theory and close the USQ.  In 

the tall column tests, the theory was directly tested by determining whether there was any 

significant change in gas transport at sludge depths deeper than dmax.  The objectives were to 

measure the retained gas (void) fraction in a column with a simulant depth greater than the 

maximum postulated sludge depth at the Hanford Site Tank Farms. 

Project activities included engineering (structural, design, and data analysis), vendor 

development for equipment, construction, operations, and Nuclear Safety and Licensing for 

USQ closure. This project was declared complete within the baseline budget and schedule on 

July 3, 2014 with the resolution of the USQ. 

3.2 Project Challenges and Solutions 

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

resolved.  These included: 

Column Fabrication and Instrumentation:   

An exhaustive search was made to locate an existing column or structure that could be used for 

the tall column experiments.  Although some structures were identified at other DOE sites, none 

had the proper dimensions.  The column needed to be wide enough (≥ 5 ft) to avoid potential 

wall effects that might bias the results.  The column also needed to be tall enough (>40 ft) to test 

the full potential depth of settled solids and liquid supernatant that might exist in a Hanford Site 

DST.  The testing structure also required instrumentation so that properties such as gas content, 

pressure, temperature, and simulant level could be measured. 

Solution: The solution was to design and build a tall column for performing the needed deep 

sludge experiments.  The column was constructed to a height of 45 ft with an internal diameter 

of 5 ft., and built out of 3/8-in.-thick carbon steel. As shown in the column diagrams, there was a 

square column inside of the tall column that was approximately 1ft. by 1 ft. and ran the full 

height of the tall column. The square column housed an array of cameras that were deployed 

at nine fixed elevations and looked into the interior of the column (toward the center). The 

interior-facing plane of the square column (also referred to as the viewing column) was 

composed of rectangular acrylic windows that had a minimum unobstructed viewing area of 

approximately 8 by 24 inches. Nine cameras were placed at fixed locations in the viewing 

column to view and record the formation and movement of gas voids in the simulant over the 

course of the experiment. A tenth camera in the viewing column was mobile (referred to as a 

“rover” camera) with the intent of tracking changes in simulant depth and water surface level. 
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The most important parameter was local gas content and the column was designed to provide 

three independent measuring methods.  Twelve airtight sampling ports were placed in the 

column so that small horizontal core samples could be taken and measured for gas content.  

Ultrasonic sensor pairs were attached to the outside of the column using rare earth magnets. 

Acoustic data from the ultrasonic sensors could be interpreted to provide local gas content 

data at several elevations. The viewing column provided a third method for measuring gas 

content. 

Pressure sensors were also inserted into the column at several elevations to better understand 

gas behavior.  Thermocouples were placed on the outside of the column and were periodically 

inserted into the waste simulant through airtight couplings. 

Column Installation and Heating: The tall column was large and massive and required careful 

handling and bracing against probable high winds.  The compressed schedule required the tests 

to be performed in December and January, traditionally the coldest months at the Hanford Site.  

The column size required it to be situated outdoors, and there was a risk that cold temperatures 

would prevent the experiment from happening. 

Solution: The column was placed on a scale (a set of four load cells calibrated to 100,000  lb) 

and supported by superstructure at the Hanford Site Cold Test Facility (CTF). The column was 

braced at an elevation of 35 ft using struts and insulated panels were place around the outside 

of the column.  A unique heating system was fabricated to provide warm air to the annulus 

space between the insulation and steel column. 

Waste Simulant Preparation, Loading and Operation of the Tall Column: Simulant preparation 

provided some of the biggest challenges.  The large amount of simulant required combined with 

the need to keep the simulant mixture warm and load the column quickly compelled innovative 

solutions.  

Solution: The waste simulant was a mixture of kaolin clay, water and a small amount of micro-

powder iron. The water oxidizes the iron producing hydrogen gas.  Scoping experiments showed 

that the reaction slowed when temperatures decreased and nearly stopped when 

temperatures fell below about 65°F. Outside air temperatures ranged between from about 35°F 

to near 0°F during the tests. Therefore, kaolin was mixed with hot water (~140°F) in several 

concrete mixing trucks simultaneously.   
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Sketch showing tall column instrumentation 
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Left photo, 3/8-inch thick steel column that was 45 ft Tall and 5 ft in diameter.  Right photo, 1 ft 

by 1 ft viewing column that was placed inside the tall steel column.  

 

Two cranes were used to carefully lift and place the column on load cells. 
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The tall column was attached to the Cold Test Facility superstructure and insulating panels 

surrounded the column to ensure winter temperatures did not affect the experiment 
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Large bags of kaolin mix with hot water in concrete mixing trucks.  Up to five mixing trucks were 

used in parallel to ensure the tall column could be filled quickly. 

 

Scoping experiments also showed that hydrogen gas production might begin in just a few hours.  

There were concerns that the air space in the concrete truck mixing drums might become 

flammable, so the last step in the simulant making process was to add the micro-powder iron.  

The iron was sprayed into the drum and mixed with the kaolin-water for about 30 minutes.  

Industrial hygiene provided flammable gas monitoring in the concrete truck mixing drum during 

the micro-powder iron addition and mixing.   

After addition of the micro-powered iron, the concrete mixing trucks were staged so that they 

could be quickly emptied in sequence into the hopper for a concrete pumping truck.  The 

sludge waste simulant was pumped into the bottom of the column through a flanged opening.  

Pumping into the bottom of the column helped minimize the amount of air trapped in the 

sludge waste simulant.  Once a concrete mixing truck was emptied, it was washed out while the 

next truck in line was emptied and pumped into the tall column.  
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As the final step in simulant preparation, micro-powder iron was added to the kaolin-water 

mixture so that hydrogen would be produced 

 

Concrete mixer trucks staged for feeding hopper  
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Sludge waste simulant flowing from concrete mixer trucks into concrete pumping hopper 

 

Sludge waste simulant was pumped into the bottom of tall column 

Within a few hours of loading the column, hydrogen began to be produced within the waste 

simulant. Video recorded through the viewing window clearly showed that in all three tall 

column tests, gas was transported freely from all depths in the column, even before the peak 
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void fraction was achieved.  The void morphology was clearly not a function of the simulant 

depth, i.e., the voids had a similar appearance (primarily slits and cracks) from the top of the 

simulant layer to the bottom. The tall column experiments demonstrated that gas retention and 

release do not change at plausible Hanford Site sludge waste depths. 

Sludge simulant depths in the tall column experiments were nearly 100% greater than the best 

estimates of dmax and gas retention and release was similar above and below the calculated 

dmax. Results from the tests indicated that gas retention and release characteristics do not 

change as sludge waste accumulates to depths greater than planned at the Hanford Site. 

Controlling Flammable Gas: The gas produced during the experiment was nearly 100% 

hydrogen. If this hydrogen were allowed to mix with air in an uncontrolled manner, a flammable 

gas deflagration might occur.  

Solution: The column was closed and sealed with a steel plate affixed to the top. A vent stack 

with a 10-ft-tall riser permitted gas to leave the column, where it was carried through flexible 

hose to more than 100 ft away from the tall column. The column also had a vent line in case of 

pressurization of the headspace (with a pressure relief valve set at ~5 psi). To prevent build-up of 

hydrogen gas in the presence of air (oxygen), an inert nitrogen purge was used to keep the 

headspace above the simulant and water layers oxygen-deficient. Initially (before loading the 

Tall Column with sludge waste simulant), the entire empty column was purged with nitrogen to 

replace oxygen in the headspace with nitrogen. During each test, a constant nitrogen purge 

was maintained to keep a positive pressure in the column headspace and vent system so that 

oxygen would not leak into the system.   

3.3 Project Management Methods 

The DSGRE Tall Column Project had a number of unique project management challenges that 

required unusual management attention for the project to be successful: 

 No testing vessel was readily available so the tall column had to be designed and built in just 

a few months.  

 Personnel from four different companies (HiLine, Fluor, PNNL and WRPS) had hands on 

participation during planning, fabricating, and operating the Tall Column. 

 New technologies were developed to monitor and measure flammable gas generation and 

retention with the waste simulant. 

 Flammable hydrogen generated during the experiment had to be captured and safely 

vented during the three Tall Column Experiments. 

 Progress and risks were communicated in biweekly meetings with ORP, WDOE and DNFSB 

staff. 

3.4 Owners/Stakeholder Satisfaction 

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

and other stakeholders were extremely satisfied with the success of the project as evidenced in 

the letter from DOE ORP in Attachment 5 and WRPS management in Attachment 6. 
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4 Project integration Management 

The end objective of the Tall Column was well defined: to determine whether it was safe to 

accumulate sludge waste to higher depths than previous Hanford Site operating experience 

indicated were safe.  A Project execution plan was developed by the DSGRE Project team that 

represented stakeholders, operations, engineering, safety, quality assurance, and project 

controls and work performers and subcontractors. 

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 accepted PM processes (i.e., as described 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 related WRPS projects/activities were noted. 

Project planning was an iterative process. An Integrated Project team was established and this 

team met regularly with appropriate stakeholders, including owner representatives and the 

regulators, throughout the planning process.  These meetings focused on the schedule and cost 

performance, identification and resolution of issues and weekly/monthly path forward objectives 

and expectations.  Numerous follow-up meetings were also held to communicate results to the 

broader workforce and to target resolution of specific technical issues. 

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. 

5 Project Scope Management 

The Project Scope was established over a period of approximately 6 months.  The DSGRE issues 

were fully developed and discussed with assembled DOE and industry Subject Matter Experts 

(SMEs).  The testing scope required to resolve the DSGRE issues were established during these 

exchanges.  The Project Scope was firmly established near the end of May 2013 and the WBS, 

OBS and detailed scope descriptions were established shortly thereafter.  Project scope 

execution was documented in the Project’s Execution Planning.  The integrated resource-

loaded, logic-tied schedule was subsequently developed and work start authorized.  Additional 

scope description detail was included in the detailed SOWs and work planning performed as 

part of the procurement process for subcontractor work scope.   The Project Scope was 

managed in accordance with the approved WRPS EVMS procedures.   Scope changes were 

managed in accordance with established WRPS BCR procedures.    
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The very structure and frequent Integrated Project Team meetings allowed for confirmation of 

the scope and identification of activity scope  

6 Project Time/Schedule Management 

The Project Cost and Schedule performance were managed in accordance with WRPS EV 

procedures and processes.  The WRPS EVMS process is developed based accepted ANSI 748 

guidelines.   A detailed schedule was developed for this project and detailed working schedule 

were developed with as little as a few days of duration.  In some instances punch lists were 

developed and used to better understand timing and sequencing of key short-term activities.  

The Tall-Column schedules were continually statused daily (for short duration field work) and 

weekly with the Project team and subcontractors to assure Project schedule adherence.  

Subcontractor schedules were integrated with the WRPS Project schedule and statused weekly 

with formal reporting conducted monthly as part of the established WRPS EVMS process.     

7 Project Cost/Resource Management 

 The Project cost and schedule performance were managed in accordance with established 

WRPS EV procedures and processes.  The WRPS EVMS process is developed based accepted 

ANSI 748 guidelines.   The project included direct WRPS labor charges (WRPS technical and 

facility management staff), fixed price contracts (tall column design and fabrication), service 

contracts (technical SME), time and material contracts (constructor) and cost-plus contracts 

(PNNL).   EVMS reporting requirements were flowed down to the appropriate subcontractors (not 

fixed price contracts) and the costs and performance were reviewed at a Project and 

company level monthly.  The WRPS EVMS processes were used to measure the subcontractor 

performance relative to their contract as well as to the overall DSGRE Project schedule and 

specifically to the DSGRE Tall column Project work scope.    Cost variances outside established 

thresholds were identified during the monthly review and corrective plans were developed as 

required.   The WRPS labor was also reviewed monthly as part of the monthly EVMS reporting 

cycle.    Due to the R&D nature of the work a BCR was submitted to account for the additional 

subcontractor (and associated WRPS) labor and materials to account for the inability to get the 

simulant out of the mixer trucks as originally planned; instead of a 10% hold up in the trucks the 

holdup was 40%.  This unplanned increased holdup significantly impacted the cost of preparing 

the simulant and required procurement of additional simulants ingredients.  This unknown cost 

was funded with management reserve and a BCR was processed and is pending at this time. 

8 Project Quality Management 

A project Quality Assurance Implementation Plan was established to manage Project quality 

objectives. The WRPS QA program is based an accredited NQA1 compliant program and the 

NQA1 requirements are flowed down to subcontractors.  Subcontractors must be on the 

approved WRPS Evaluated Supplier List that recognized the subcontractors as a compliant 

NQA1 provider.   As can be seen from the nomination letter, the importance of quality in 

everything accomplished in the Tank Farms cannot be overstated. The very nature of creating 

an environment where hydrogen is rapidly generated is potentially very dangerous. Quality 

assurance by necessity had to be incorporated into every aspect of the tall column experiment; 
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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!" 

9 Project Human Resource Management 

The high priority nature and ultra-aggressive schedule conditions associated with the DSGRE 

Project dictated that the resources be well matched to the Tall column work scope.  The most 

highly skilled PM and technical staff were selected to perform the unique R&D type Project work 

scope.  The constant assessment of the work scope and progress resulted in timely identification 

of issue or potential problems and the proper resources were identified and provided to the 

Project.    It is important to note that the WRPS staff willingly and enthusiastically participated in 

performing the project work.  This is primarily due to the recognition of the Projects unique 

nature, technical challenge and overall importance to the company.  All viewed the work as 

extremely valuable experience and a positive assignment as indicated by the long hours 

worked and the high degree of team work exhibited on a continuous basis. 

10 Project Team Interpersonal Skills 

The Project team was assembled with the highest technical and programmatic resources at the 

Company’s disposal.  This team was augmented with renowned DOE and Industry Subject 

Matter Experts who were continuously involved from project inception to completion.  The 

schedule and performance of the project were assessed daily (scheduled daily and as 

needed), weekly with the entire DSGRE team, and monthly (EVM S performance reporting).  

Resources were continuously assessed by the DSGRE and Tall Column project managers to 

ensure that resources were adequate to perform the scheduled work.  The WRPS technical staff 

were matrixed to the Tall column project from the WRPS work force and were trained on the 

overall project scope and technical features and operations (Tall column specific training 

program).  The WRPS PMs worked with the subcontracted work performers to establish the right 

technical capabilities to best perform the work scope, daily briefings were held with 

subcontractor filed staff 

11 Project Communication Management 

There was no communications plan developed for the DSGRE project. The DOE customer was 

fully integrated  into the Project team and attend weekly status meetings, DOE was fuly 

engaged at all levels up to and including the US DOE Secretary, The project team met almost 

daily for the duration of the project, and all external stakeholders were periodically briefed as 

necessary.  The Project was tracked as a number one company priority and the entire 

management chain was vested in the project’s success.  Resources were provided as required 

on a priority basis.  The status of the DSGRE work was provided via the WRPS communication 

organization to news outlets and internal communication channels  

12 Project Risk Management 
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Risks and Assumptions:   

The planned approach assumes using kaolin slurries with gas generation through the corrosion of 

iron particles to give hydrogen bubbles.  The safety issues associated with generating hydrogen 

in the column and mixing equipment need to be addressed to obtain approval to conduct 

these experiments.  Previous approval has been received for lab-scale experiment but not a 35 

ft deep column that will be approximately 4 ft in diameter.  

Waste disposal with Fe particles, and the need to add biocide to minimize biological activity, 

needs to be considered and an acceptable waste disposal pathway has not yet been 

confirmed (WRPS has responsibility for waste disposal, but changes to the planned simulant due 

to waste disposal concerns may cause additional simulant development work) 

The current schedule has testing being conducted in December and January and the cold 

temperatures will interfere with the test behavior.  Schedule modification to accelerate testing 

(but without key instrumentation) and delaying testing are two alternates to consider. 

Loading and conducting and column experiment at this height is beyond what has previously 

been done.  Accordingly, the results may be different than anticipated. 

The scope, schedule, and budget for this activity assume a significant effort at the WRPS Cold 

Test Facility (this effort and funding is not included in this summary).  The current schedule is 

based on an informal estimate for when the tall column will be ready for testing.  

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 

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 
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The Tall Column project was the first of its kind activity and was the critical path for continuing SST 

retrieval at the Hanford Site. This project posed many unique challenges and a potentially 

dangerous challenge in managing flammable gas. The first and foremost goal was personnel 

safety. The project also had to definitively answer whether forming Hanford deep sludge tanks 

posed an unacceptable safety risk. The project posed a critical path for safely continuing SST 

retrievals.  The project management team had to coordinate staff from HiLine, Fluor, PNNL, and 

WRPS simultaneously working on the project.  These examples are just a few of the most notable 

items that made the Tall Column a very complex project.    

Additional Complexities: 

• Mixing of unique simulant rheology source of many unknowns and project issues and 

corrective actions, also basis for a pending  BCR 

• Large quantity of N2 purge and associated monitoring and controls 

• Dangerous exclusion zones  

• One of a kind design including novel camera systems, insulation and associated heating 

system (operated at subzero F temperatures) 

• Large scale technically complex unique and novel R&D project with many unknowns  and 

aggressive schedule  

• High visibility with significant impacts to TOC operations/contract 9many briefing of  project 

status/result with the US DOE Secretary of Energy)   

• Complicated clean out and fill operations 

• Procurements of simulants and additional materials in tight schedule in the winter 

• Use of submicron elemental FE with  

• Work safety procedure development, buy –in and implementation  
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Attachment 1- Organizational Chart 
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Attachment 2 – Baseline Project Schedule Versus Actual Project Schedule 
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Attachment 3 – Summary Life Cycle Schedule Basis for Earned Value 

The two Major DSGRE project milestones were completed ahead of schedule and with available budget, namely: Performance 

Based Incentive (PBI) Milestone 4.0.1, Submit JCO, completed May 29th, 2014 (ahead of schedule by 46 days) and PBI 4.0.2, Submit 

DSA Amendment, completed July 7, 2014 (ahead of schedule by 8 days). 

The Tall column testing was started on October 1 2013 and completed January 10, 2014 and supported the JCO and DSA 

Amendment preparation and submittal.   A number of minor activities to clean the simulant disposal basins will be ongoing into 

FY2015 and this will postpone closeout of the Cost accounts though all important work has been performed.  

The SPI is 0.996 and the CPI is 0.928 and all work has been closed-out except the simulant disposal work. 
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Attachment 4 – WRPS Employee News Clipping 
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Attachment 5- Department of Energy Nomination Letter  
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Attachment 6- WRPS Employee News Clipping - Dave’s Dispatch 

 

 


