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��
Introduction to the Phase Based Hazardous Toxic Radioactive Waste (HTRW) Work Breakdown Structure (WBS)


This WBS is an enhancement to the original set of HTRW Work Breakdown Structures including:


Final Draft — Studies and Design Work Breakdown Structure — September 1994,


HTRW Remedial Action Work Breakdown Structure — February 1996, and


HTRW Operation & Maintenance Work Breakdown Structure — February 1996.


There were other structures provided by the US Environmental Protection Agency (EPA), US Navy, US Corps of Engineers (COE), US Department of Energy (DOE), and the international Organization for Economic Cooperation and Development (OECD) — Decommissioning Tasks Work Breakdown Structure.  Reference the section below entitled Development Procedures and Participants for more information





In addition to incorporating these structures into one comprehensive structure, there are three primary enhancements.  


The resulting structure has been organized in a matrix format by life-cycle phases.  Each life-cycle Phase is matrixed to the associated major elements of work included in the sub-elements (second through third or fourth level of the structure).  


The scope of the original structures has been expanded to include waste management and additional technologies.  


In addition to the units of measure provided in the dictionary, Appendix D provides a list of measurable attribute for each element.  These measurable attributes (termed metrics) are useful to capture and report relevant information associated with each element of work.  For example, extraction wells will include diameter, depth, rate (GPM), and quantity (Each), as compared to the original structure including only Each.  Other cost driving parameters such as protection level, contaminant, and media (e.g., solid rock) are not included in the structure or Appendix D.  Rather, they will be included in associated databases.


The resulting Phased Based HTRW WBS is a comprehensive hierarchical list of elements (tasks, items, or products) that may be required to accomplish environmental restoration, waste management, or facility decommissioning & dismantlement projects.


Purpose — Application


This structure is intended to provide industry and government agencies in the United States and other countries with a means to communicate project scope for environmental restoration, waste management, and facility decommissioning/dismantling projects.  It is an activity based structure that provides sufficient depth (detail) and breadth (coverage of project types) to accommodate similar projects and programs throughout EPA, DOD, DOE, other agencies, and industry.  The structure provides enough detail and logical progression to standardize elements of work associated with this wide range of projects and programs.  It can be used in the following ways:


provide a project checklist


communicate project data between installations, complex, agency, and industry wide


cost and schedule estimating


project management/support activities (e.g., tracking, comparing, and forecasting costs) 


bid solicitation, collection, and evaluation


historical cost/schedule data collection 


other historical project data collection (e.g., technology deployments, project conditions)


validate and calibrate cost estimates and software tools


establish and disseminate best practices and lessons learned


This structure can also be (and has successfully been) used as a Code of Accounts (COA) to be incorporated in an accounting system, though this was not the intended purpose for the structure.  In addition, this structure will be incorporated into existing and future cost estimating models, the Interagency Cost Estimating Group's (ICEG) Historical Cost Analysis System (HCAS), and other software tools and systems that are used for the purposes stated above.


The HTRW WBS considers all possible items and activities by including the “Other” items at second level and lower levels.  The “Other” items are designated by the number “9X.”   This new phased approach has attempted to include all the applicable activities as much as practical.  To allow the structure to stay consistent and useful as much as possible, users are discouraged to use the “Others” elements.  These “9x” elements are reserved for activities which are unique or for special tasks that cannot be described closely by available elements.


Background


The first HTRW WBS was the Remedial Action (RA System 33 WBS) developed in the early 1990's.  This life-cycle phase was selected first because the bulk of the budget at that time was to install remedial systems.  As a result, the RA System 33 was the most comprehensive and the most used of the structures.  As a follow-on to that structure, the Studies and Design WBS (S&D System 32) was developed.  There are two existing structures of the S&D System 32 WBS; one developed by the Interagency Cost Estimating Group (ICEG) and another developed by COE to include in their project management, software and accounting system.  Both structures were presented at an ICEG meeting held in early 1997, and the meeting participants selected the ICEG version.  As of the draft of this document, the S&D System 32 WBS had not been officially disseminated, however it has been used by many in the DOE and Navy.  Finally, a structure addressing Operations and Maintenance (O&M System 34) was developed.  The O&M System 34 WBS was completed prior to the draft of this document but have not been widely used.  


The Phased Based HTRW WBS was developed to compile the best elements from each structure and provide a consistent and comprehensive structure across all life-cycle phases.  As discussed in the next section, many other structures and more input by professional groups were acquired to round out this structure and broaden the scope to include waste management. 


The original HTRW WBSs (System 32, 33, & 34) were developed under the ICEG chairmanship of the COE.  This new structure was developed under the chairmanship of the DOE with close coordination with the COE and other members of the ICEG.


Development Procedures and Participants


The Phased Based HTRW WBS was developed using an iterative process with input from each agency listed above and industry.  Topical experts from several disciplines were participants including environmental engineers, cost engineers, and contract personnel.  These iterations have occurred over the past several years - from the inception of the original HTRW WBS through the present.  The Phased Based HTRW WBS benefited from an intense analytical effort to take advantage the maturation of the environmental industry and incorporate the enhancements discussed in this document.  


In addition to the professional input, many existing work breakdown structures were consulted or incorporated.  They include:


EPA — Remedial Investigation/Feasibility Study WBS


EPA — Remedial Design WBS


EPA — Remedial Design Oversight WBS


EPA — Remedial Action WBS


EPA — Remedial Action Oversight WBS


COE — Promise System WBS


Organization for Economic Cooperation and Development (OECD) — Decommissioning Tasks Work Breakdown Structure


DOE — Richland Operation Office, Environmental Restoration Project Suggested Studies and Design WBS Dictionary


DOE — Preferred Alternative Matrix (listing many technologies by media and contaminant application)


Navy — Studies and Design WBS


Navy — Technology List 


As of this draft, there is one more major development step to be completed.  A large workshop conference is planned to solicit comments and further definition from a broad sector of government and industry, environmental engineering, cost engineering, and other professionals.  This conference will be divided into sections to evaluate the dictionary, WBS elements and indenture levels (i.e., sub-elements), metrics (i.e., units of measure such as depth, diameter, quantity, etc.), and other cost driving parameters.  The result from this final review and evaluation should be a complete, high-quality, widely-accepted, standardized structure.


Overall Structure


This section discusses the overall structure of the Phase Based HTRW WBS.  The next section Major WBS Elements by Phase Matrix describes the relationship between the life-cycle phases of a project and the major elements of work conducted during each phase.  These major elements of work are further described in the section entitled Environmental Process Flow of Major Elements.  The process flow is the logical progression of a typical project through these major elements of work from beginning to end.  Appendix D entitled Assignment of Metrics — Units of Measure provides an explanation of the metrics used in this structure and how they are related to the WBS elements.  These assignments generally occur at the third level of indenture where it is expected that the data will be collected and evaluated.


Major WBS Elements by Phase Matrixes


As indicated by the first level of the WBS Phases 1 through 6, the primary structure is developed based on a life-cycle perspective.  Each project will use this WBS in accordance with the following life-cycle phases:


Preliminary Site Investigation/Preliminary Phase


Site Investigations/Studies and Research and Development


Remedial Design/Pre-construction


Remedial Action/Construction


Operations & Maintenance


Post Closure Surveillance and Long Term Monitoring


The specific definition of each phase is a function of the project type — environmental restoration, waste management, or facility decommissioning and dismantlement.  See the section entitled First Level Dictionary for more information.


The relationship between these project phases (first level elements) and the major elements of work (second level elements) are depicted in the following series of charts (Figures 1 through 7).  As indicated, there are 33 major elements (reference the 2nd level WBS for list) in this WBS.  Blank element boxes indicate that the major element does not typically apply to the subject phase.  However, there is nothing to preclude the use of these elements in the subject phase if the need occurs.
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As can be seen from these charts, there is a distinct pattern for the first three phases that are generally professional labor and limited fieldwork associated with studies and design.  The next two phases (phases 4 & 5) include both the continuing professional labor and the implementation (construction and operation) of the selected technologies.  The last phase is the continued professional labor and limited fieldwork (primarily site maintenance) associated with post closure activities as long as the owner is liable.


The assignment of the major elements to each phase depicted in figures 1 through 6, above, is summarized in the 2nd level WBS.  This figure is also representative of the Phased Based HTRW Structure as included in the appendices.  The "X" under each phase and on the row for each major element indicates the phase that applies to that element.  The next level of indenture (third level of the WBS) is also directly associated with each phase.  As illustrated in the appendix, the third level uses the symbol "|" to indicate application.  This matrix format applies in all cases to the third level and in some cases to the fourth and fifth levels. �
The WBS numbering system is formatted as follows: The phase-number for any given element is entered first followed by the second and subsequent levels of WBS elements.  For example, the WBS number for Phase 2 — Treatability Studies/Research and Development is 2.10.  The remaining sections of this document will further describe and define this structure and associated indenture levels.  If the Optional level (used for sub-project demarcation) is used, then the number may be something like 2.c.10 where "c" is any alpha except "i" or "x."  If it is an "i" then that number indicates the element is part of an Interim Removal Action (IRA).  If it is an "x" then the number indicates the elements are applicable across all sub-projects.  See the section titled Optional Level — Sub-project Identification for more detail.


Environmental Process Flow of Major Elements


As discussed in the previous section, there is a pattern associated with the major elements of work through the various life-cycle phases.  Another way to look at this relationship is to consider a typical environmental project process flow.  The following chart summarizes this process flow into three sections:


Professional Support consisting primarily of professional labor throughout the life-cycle phases.  This includes the second level elements:


Program Management, Support, and Infrastructure,


Project Management and Support, and


Preparation of Plans


Field Support consisting of Pre-Remedial Surveillance and Maintenance


Site Work


Pre-Remedial Surveillance & Maintenance


Investigations & Monitoring/Sample Collection


Sample Analysis


Sample Management/Data Validation/Data Evaluation


Primary Elements of Work consisting of those elements directly associated with implementation of environmental restoration, waste management, and facility decommissioning and dismantlement projects.  This includes the second level elements grouped in three categories:


Pre-treatment


Studies/Design & Documentation


Treatability/Research & Development


Ordnance & Explosives Removal & Destruction


Drums/Tanks/Structures/Miscellaneous Demolition & Removal


Air Pollution/Gas Collection & Control


Surface Water/Sediments Containment, Collection, or Control


Groundwater Containment, Collection, or Control


Solids/Soils Containment (e.g., Capping), Collection, or Control


Liquid Waste/Sludge (e.g., UST/AST) Containment, Collection, or Control


Treatments


Treatment Plant/Facility


Storage Facility


Disposal Facility


In Situ Biological Treatment


Ex Situ Biological Treatment


In Situ Chemical Treatment


Ex Situ Chemical Treatment


In Situ Physical Treatment


Ex Situ Physical Treatment


In Situ Thermal Treatment


Ex Situ Thermal Treatment


In Situ Stabilization/Fixation/Encapsulation


Ex Situ Stabilization/Fixation/Encapsulation


Non-treatment


Facility Decommissioning & Dismantlement


Material Handling/Transportation


Disposal Commercial


The Environmental Process Flow of Major Elements shown in Figure 7 illustrates the typical progression of environmental projects.  In some cases the "Pre-treatment" and "Non-treatment" elements are sufficient to remediate the site.  That is, a finding of no further action or containment, collection, or control may be sufficient to close the site without "Treatment".  In most (if not all) all cases where environmental restoration, waste management, or facility decommissioning and dismantlement projects are required, some (or most) elements of Professional Support and Field Support are required.
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Figure 2 - Phase 2 Major Elements
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Figure 1 - Phase 1 Major Elements





�EMBED Word.Picture.8���


Figure 6 - Phase 6 Major Elements
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Figure 4 - Phase 4 Major Elements
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Figure 3 - Phase 3 Major Elements
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Figure 5 - Phase 5 Major Elements
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Figure 8 - Environmental Project Process Flow











