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TRBAuthorship Caveats

The opinions represented are solely the position of the author

and do not represent an official DHS position on such matters.

The observations, thoughts and views regarding tailored

application of a Work Breakdown Structure (WBS) to R&D

programs are those of the author.

The intent of this presentation is not a tutorial on WBS, but

instead on what should be considered prior to and during

execution of a R&D-oriented project that may involve many

environmental cost impact considerations across the system life

cycle.
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TRBBalancing Requirements
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System 

Attributes Laws, etc.



TRBLaws & Regulations Across Key 

Environmental Impact Areas

• Air Quality (CAA, NAAQS, EPA, …) [1/2]
• Coastal Resources (DOT, ...) [2]
• Farmlands (FPPA, USDA NRCS, ….) [2]
• Flora & Fauna (ESA, MMPA, DOT, ….) [1/2]
• Floodplains (DOT, FEMA, ….) [2]
• Geology & Soil Resources (…) [1/2]
• Hazardous Materials, Pollution Prevention & Solid Waste (SARA, RCRA, ….) [1]
• Historical, Architectural, Archeological & Cultural Resources (ACHP, ARPA, …) [2]
• Land Use (ASNAA, …) [2]
• Natural Resources & Energy Supply (DOE, ….) [2]
• Noise (ASNAA, DOT, FAA, ….) [1/2]
• Socioeconomic Conditions, Environmental Justice & Disproportionate Population

Effects (URARPAPA, DOT, HHS, ….) [2]
• Utilities and Transportation (DOT, …) [2]
• Visual Impacts and Light Emissions (DOT, …) [1/2]
• Water Quality (FWPCA, CWA, EPA, ….) [1/2]
• Wetlands (RHA, DOT, USACE, …) [2]
• Wild and Scenic Rivers (NRI, DOI, BLM, ….) [2]
• Microwave Radiation (OSHA, FCC, ANSI, ….) [1/2]
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Common & Site-Specific Key

[1] = Implementation Wide

[2]= Site-Specific  



TRBDHS System Examples
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TRBOverarching Cost 

Considerations
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TRBWBS* Attributes

• WBS must be product-oriented (i.e., broken down by critical sub-

systems and hardware / software components)

• WBS should depict the complete scope of the project to be an effective

tool for communication across all stakeholders

• WBS represents a deliverable-oriented hierarchical decomposition of

the work to be executed
­ Organizes and defines the total scope of the project

­ Subdivides the project work into smaller, more manageable pieces

­ ‘Work packages’ tend to be work contained in the lowest WBS levels and

where cost, schedule and scope baselines are fixed

• WBS must track to the agreed to SOW and IMS

• Subs and IWOs should use same WBS structure / definitions as Prime

• WBS Dictionary that addresses code-of-account identifier, SOW,

Responsible organization, Standards to be followed, etc. should exist

* Work Breakdown Structure

Page 726 Jan 2011 2011 TRB Conference



TRBExample WBS for RDT&E
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= Environmental Impact  Area



TRBEnvironmental Cost Impact 

Examples to Consider in WBS
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TRBR&D Project WBS

„Lessons Learned‟

• Understand Project Technical Objectives, Risks,
Budget and Sensitivities as early as possible

• Spend as much time as necessary to get the right level
WBS in place

• Environmental Cost Impacts can exist throughout the
System Life Cycle and across many WBS elements

• Complexities of Project and impacts to Budget are not
known a priori (but trying to be Omniscient helps!)

• Be mindful of ‘products’ from each WBS Element and
what other WBS Elements depend on them

• Many transportation-related projects present a major
challenge in developing a comprehensive WBS
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TRB
Dilbert “Estimating Cost”
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This happens more often than you realize!
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TRB

BACK-UPS
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TRBPresentation Abstract

The Department of Homeland Security (DHS) has a whole range of projects for protecting
critical infrastructure and the US from dangerous goods. DHS uses qualitative and quantitative
based analyses to determine the resource allocation needed for meeting the most significant
threats, vulnerabilities, and potential consequences. Many DHS projects involve state-of-the-
art technologies for end-user applications with many schedule, cost, and statute constraints.
One constraint involves identifying and estimating the magnitude of the impacts, if any, to the
environment. An Environmental Impact Statement (EIS) or Environmental Assessment (EA) is
often required as part of the project approval decision process. An EIS or EA is in itself a
schedule and cost resource in which its cost should also be part of the system or capability
assessment of alternatives methodology.

As such, it is very important to formulate a comprehensive Work Breakdown Structure (WBS)
that addresses the engineering and environmental issues, since both are relevant to
formulating complete LCC estimates for a new system or capability alternative being
considered for implementation. Summit Engineering Group (SEG) performed these kinds of
analyses on several DHS projects for protecting commercial aircraft from missiles using on-
board and on-airport approaches.

Airports and airlines using various airports have to address environmental issues (sometimes
different sides of the problem) and thus require a reasonable WBS-based construct for
determining viable ‘engineering’ solutions and the most the cost-effective alternative, all
capturing applicable environmental impacts. SEG will address the WBS construct itself in its
presentation.
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TRBExample WBS for Production
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= Environmental Impact  Area



TRBExample WBS for O&S/Disposal
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TRBEnvironmental Cost Impact 

Examples to Consider in WBS (Cont‟d)
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Environmental Cost Impact 

Examples to Consider in WBS (Cont‟d)
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Environmental Cost Impact 

Examples to Consider in WBS (Cont‟d)


