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Introduction

The Historical Cost Analysis System (HCAS) is an interactive, PC-based database management system that allows the user to enter and manipulate data from environmental remediation projects. HCAS provides a series of screens to capture general information on projects, as well as detailed data on costs and work scope. To maintain uniformity in the data, HCAS employs the Studies and Design, Remedial Action, and Operations and Maintenance Work Breakdown Structures (WBSs) developed by the Interagency Cost Estimating Group (ICEG).
 In time, as the HCAS database is populated with extensive data from multiple agencies and project types, HCAS will serve as the main industry source for detailed historical costs of environmental remediation projects.

Since HCAS will be the primary source of environmental remediation data, it is imperative that the data are rigorously analyzed before being entered into the database and distributed to HCAS users. The ICEG is overseeing the development of the quality assurance (QA) process that will be followed to ensure that HCAS data are accurate and complete. The ICEG identified the Logistics Management Institute (LMI) as the central agency for HCAS data collection, QA development and performance, and distribution.

LMI will receive project data from each participating agency through a designated point of contact (POC). Though agencies may elect to have multiple points of contact, one person generally will be responsible for submitting data to LMI. This person will be familiar with the types of projects submitted by their agency and will be able to answer questions about the project data or refer questions to the appropriate members of the agency staff. Electronic files containing project data will be submitted to LMI via electronic mail, mailed diskettes, or file transfer protocol (FTP).

LMI will perform QA on the HCAS data, working with agencies to ensure that the data are complete and accurate. (The formal process for QA will be described in detail later in this report.) After the project data have been checked, LMI will distribute them to all HCAS users, primarily via the HCAS Internet Web site, http://globe.lmi.org/lmi_hcas/, and the National Institute of Building Sciences Construction Criteria Base (NIBS CCB).
 Additionally, LMI will provide supporting documentation to the data, such as unit cost ranges for WBS elements.

Central Collection Agency 
Quality Assurance

LMI will perform QA on each project data file as it is submitted for inclusion in the HCAS database. This individual project review will ensure that each set of project data is complete and consistent. Additionally, LMI will conduct a periodic database review of the HCAS database of projects to develop unit cost ranges for the WBS data elements and address any remaining data issues. The unit cost ranges will be used to assess the consistency and reasonableness of incoming project data.

Individual Project Review

As agencies submit projects for inclusion in the HCAS database, LMI will conduct two phases of QA for each set of project data. The first phase ensures that the project data are complete, while the second evaluates the consistency and reasonableness of the project’s unit cost data when measured against the historical profile of similar projects in the HCAS database.

Though HCAS 3.0 does not explicitly require any fields to be filled in, the ICEG has designated some fields as required because they provide the minimum information necessary to understand the project. LMI will ensure that these required fields have been filled in for every project data submittal. These fields are as follows (italicized words are exactly as they appear on HCAS 3.0 screens):

· Contract


· Contract Number (or solicitation number)

· Managing Organization
· Site Owner
· Contract Type
· Procurement Method
· Site/Project


· State
· EPA Region (determined automatically)

· Project Name
· Profile


· Regulatory Class
· Size of Area
· Contaminant/Technical Approach


· Site Type


· Media


· Contaminant
· Technical Approach
· Estimate—Cost
· Estimate ($). Total estimated costs automatically calculated by HCAS based on the costs of WBS elements
· Anticipated Start Date (required if entering WBS elements for the Estimate tab)
· Award—Cost
· Award ($). Total award costs automatically calculated by HCAS based on the costs of WBS elements
· Award Date (required if entering WBS elements for the Award tab)
· Actual—Cost
· Actual ($). Total actual costs automatically calculated by HCAS based on the costs of WBS elements
· Start Date (required if entering WBS elements for the Actual tab)
· End Date (required if entering WBS elements for the Actual tab)
· Final Amount.
Note: Projects do not have to have estimate, award, and actual data. Data from only one of these phases is necessary for inclusion in the central repository database.
 
Next, LMI will assess the information in the HCAS 3.0 Notes fields. Though projects may be submitted for inclusion in the central repository database without supporting notes, the ICEG strongly urges HCAS users to utilize the Notes fields. Information in the Notes fields supplements the project cost data. For example, the Notes fields could contain a thorough description of the site history, including regulatory details, so that HCAS users can understand the conditions in which the project took place. In addition to the site history and regulatory details, the Notes should include thorough explanations of major delays or cost overruns, contamination levels, and protection levels. Another important item that may be addressed in the Notes fields is a description of relevant secondary parameters.

Parameters are units of measure for which costs are provided. For example, many WBS elements require a unit cost per square foot; others require a unit cost for each item, such as a well. The former parametric measure is relatively easy to compare across projects, but the latter is difficult. If the item is a well, the cost will vary significantly depending on the size of the well. If volumetric data, such as length and diameter, were available for the well, an analyst would have a better understanding of the cost of the well. The volumetric data, in this case, would provide secondary parameters.

If project data are submitted at WBS level 4, most of the appropriate detailed parametric data will necessarily be included, since HCAS 3.0 requires users to enter unit cost data for predefined units of measure. However, if only WBS level 3 data are provided, many of the more detailed parameters, such as volumetric data, will not be utilized.

A project data submittal will be considered incomplete if it does not include the required fields. LMI will note, in writing, any issues that are causing the data to be incomplete and that need to be resolved with the agency. If the issues are relatively minor, LMI will move to the next phase of the individual project review—checking the consistency of the cost data. If the issues are significant enough that the consistency review cannot be conducted, then LMI will contact either the POC identified in the project file or the agency POC.
This will require each agency to develop guidance on the protocol for LMI to use when resolving project data issues. The agency should tell LMI whether to contact the POC identified in the electronic project file directly or a single agency POC, who will either answer HCAS questions directly or refer them to appropriate agency personnel. This policy should be communicated to LMI before the QA process begins. To date, USACE has determined that a single POC will be responsible for responding to HCAS inquiries. The Navy is in the process of identifying a number of POCs, representing various divisions, and the Department of Energy intends to coordinate HCAS data submittals through its Federal Energy Technology Center (FETC).

If project data submittals prove to be consistently incomplete, LMI will work with agency POCs to identify reasons for the lack of information and determine methods for improving or revising data collection procedures.
Through discussions and information exchange with the agencies, LMI will resolve the outstanding issues. When agencies are prepared to correct or append information to the submitted project data, they may resubmit the electronic project data file in its entirety or work with LMI to correct the data already submitted. In either case, LMI will not make changes to the data in the HCAS database without guidance from the agencies.

The next phase of review for each project requires a thorough statistical check for consistency and reasonableness of unit cost data. In this procedure, unit costs will be analyzed to see if they are within the ranges generated from other HCAS historical data. This procedure identifies cost data that are out of line with industry norms, as defined by other HCAS data, due to data entry errors or significantly costly or inexpensive projects.

LMI will develop unit cost ranges for each WBS level 3 and level 4 element that contains data during the periodic database reviews, which will be described later in this report. Every WBS level 3 and level 4 element for incoming projects will be normalized, using the HCAS 3.0 normalization feature, then compared to the appropriate estimate, award, or actual unit cost range developed by LMI.
 Normalization will prevent time cyclical or geographical factors from creating unit cost differences that will skew the range.

During the comparison, WBS elements for which unit costs fall within the range will be deemed acceptable for entry into the HCAS database. WBS elements for which unit costs fall outside the range will be flagged by LMI for further review.

After reviewing all WBS elements, LMI will summarize, in writing, the information on the elements that were flagged and any outstanding issues from the completeness check, then contact the appropriate agency POC to review the questionable data. If changes to the data are necessary, the POC should resubmit the electronic project data file or coordinate the changes with LMI. It is possible that no changes to the data will be necessary. The universe of HCAS unit cost data will assuredly provide a number of statistical outliers, representing either inordinately expensive or inexpensive project components, not within the typical range of costs, but nonetheless accurate. Conversely, there may also be inaccurate data, where costs have been entered incorrectly or WBS elements have been used inappropriately. This phase of the QA process should identify and correct these anomalies.

Periodic Database Review

The main goal of the periodic database review is to develop and publish the unit cost ranges for each level 3 and level 4 element of the WBS, based on submitted project data. These ranges portray “should costs.” That is, you would expect the unit costs of WBS elements to lie within these historical ranges. As more projects are entered into the database, these ranges will represent more data, exhibit lower statistical variability, and, as a consequence, more accurately portray the universe of unit costs for that particular WBS element. Separate ranges will be developed for estimate, award, and actual costs.

The first database review will occur when the final QA plan has been accepted. Subsequent reviews will occur every time 50 more projects have been added to the HCAS database.

The first step of every periodic database review will consist of gathering all unit cost data at the lowest level they are presented, either level 3 or level 4. Level 2 is not considered because no level 2 WBS item has a physical parameter, such as square feet or gallons, associated with it. Level 4, with its more detailed units of measure, provides the most meaningful analytical information. For example, compare two drum removal projects (WBS element 33101.10.01), where the first project requires hand excavation (WBS element 33101.10.01.02), while the second requires machine excavation (WBS element 33101.10.01.01) and pumping liquids and sludge (WBS element 33101.10.01.07). The second project would probably cost more per drum, so comparing the cost per drum for these two projects at level 3, where cost per drum is the parametric measure, would not be the most thorough comparison.

Some agencies, however, do not report contractor cost data below level 3, so level 4 data will not be available for all projects. LMI will develop unit cost ranges for level 3 and level 4 WBS elements when possible. If secondary parameters are provided in the Notes fields for projects with cost data at level 3 only, LMI will attempt to develop more detailed level 3 ranges, incorporating those parameters.

All of the costs in the initial HCAS database of projects are burdened. That is, all indirect, or overhead, costs for items such as administrative activities, utilities, and miscellaneous expenses, typically found in WBS level 2 element 331xx.22, have been distributed to the appropriate direct costs, represented by WBS elements other than the 22 series. Future project data submittals will probably provide both burdened and unburdened costs. Providing unburdened costs will require users to utilize the 22 series of accounts if they wish to input indirect costs separately.

With both burdened and unburdened costs in the HCAS database, the cost range should be greater for burdened costs, since they include some portion of the indirect costs. Initially, the unit cost ranges will be developed for the database of exclusively burdened costs. Eventually, when the database becomes populated with a significant number of projects having unburdened costs, separate ranges will be developed for burdened and unburdened costs.
 Until that time, as unburdened costs are entered sparingly into the database of mostly burdened costs, a single range will be provided for burdened costs. To utilize the project data with unburdened costs, LMI will distribute, or prorate, the 22 series costs to the other WBS elements on the basis of total costs.
 For the purposes of developing the unit cost ranges, the projects with unburdened costs will be presented as burdened costs, calculated by allocating the indirect costs to the appropriate WBS elements.

The next step in the review will be to normalize all unit costs to a particular location and time, using the HCAS normalization tables. As individual projects are reviewed, they will be normalized to the same location and time so that cost differences cannot be readily attributed to geographic or inflation factors. LMI will normalize all time-series data to the most current month, based on the inflation data. For example, projects started in May 1993 would reflect that time period’s costs. Using the HCAS 3.0 normalization routine, May 1993 costs could be inflated to January 1997 dollars. The routine uses the Anticipated Start Date to normalize estimate costs, the Award Date to normalize award costs, and the (Actual) Start Date to normalize actual costs. This implicitly assumes, for example, that actual cost dollars correspond to the year in which the project started. This means that a project starting in May 1998 will reflect 1998 dollars for normalization purposes. The ICEG will use Atlanta, GA, as the location to which the costs will be normalized.

After the unit costs are normalized, LMI will develop a range for each WBS element at level 3 or level 4. The initial range used will be the 25th percentile to 75th percentile of data, also known as the inner quartile range (IQR).  Using this standard “should cost” range, where you align the data in ascending order, then remove the bottom 25% and top 25% of the data, should eliminate statistical outliers. From this range, LMI will generate a table of unit costs for each level 3 and level 4 WBS element, based on the IQR.

The WBS cost ranges developed from the HCAS database of projects will evolve with each database review. Currently, the HCAS database does not have numerous data points for every WBS element. The lack of data will likely contribute to high variability in the unit costs, causing the ranges to be rather large. As data points are added, the ranges will change to reflect the larger data sets. 

In the future, if ranges change, some data previously considered “within the range” may fall out of it. If those data do not look reasonable in light of the new ranges and were submitted within the previous 2 years, LMI will contact the agency POC to verify the information and discuss additional Notes information that may need to be added.

Based on the periodic database reviews, LMI will publish the Table of Unit Prices annually. The table will consist of the unit cost ranges developed for each WBS level 3 and level 4 element in the estimate, award, and actual phases.
 The data will reflect current Atlanta prices, with time and location factors provided for those who want to conform the ranges to different times and localities.

Future analysis of the HCAS data can be more rigorous. For example, the first review will develop unit cost ranges by WBS element without consideration for contaminant. As more projects are added with various contaminants, unit cost ranges for WBS elements, by contaminant, may be developed. This type of analysis leads to tests to see which variables contribute the most to unit cost differences. For example, multivariate regression analysis could determine the impact of variables—such as contaminant, contaminant concentration, media, and procurement method—on unit cost variation.

Agency Quality Assurance

To ensure that HCAS data are of the highest quality, each agency should perform some type of QA on project data before they are submitted to the central collection agency. At the very least, the data should conform to the agency’s internal policies on information release. The degree of agency QA effort will be determined by the agency and could range from cursory checks to more rigorous data quality reviews.

The Department of Energy (DOE) has proposed an internal QA process that could serve as a model for other agencies to follow. The process requires DOE field personnel to submit project data to, or coordinate contractor data submissions with, a central DOE office. This office checks each project for completeness of data to ensure, for example, that the required fields were filled in. The central office, with knowledge of the types of projects conducted in the field, is able to perform cursory checks on the data, such as checking the WBS codes utilized and the total cost of the project. These procedures require background knowledge of the projects but would not require a great deal of time.

The ICEG suggests a generic model for agencies to follow in performing QA. The model endeavors to ensure agencies are providing acceptable data without consuming extraordinary time or duplicating the central repository’s QA efforts.
 First, agencies should identify the POC that will manage HCAS data QA. The POC, or group of POCs, should be tasked with checking that the required fields, detailed earlier, are filled in. Also, based on their knowledge of the project, the POC should check the total cost and general WBS elements utilized to ensure that they are commensurate with the scope of work for the project. If time permits, the POC could add a Cost and Performance note into the appropriate HCAS field, using the standard Cost and Performance Reports from the Federal Technologies Remediation Roundtable.

This type of process, though not required, should be developed by all participating agencies to ensure that the data submitted to the central HCAS collection agency are appropriate and accurate.

� The Environmental Historical Cost Committee of the ICEG was formed in 1989 under the sponsorship of the U.S. Environmental Protection Agency (USEPA).  The group, consisting of the U.S. Army Corps of Engineers (USACE), Department of the Navy, Department of the Air Force, Department of Energy, and USEPA, is focusing its efforts on scope definitions, realistic cost and schedule estimates, and effective management controls.


� LMI will maintain and distribute the central database of all projects submitted to date. Any mention in this report of the HCAS database will refer to this central database, rather than a database that a user may maintain locally, such as a database with only one agency’s data. 


� If, at later date, cost data are provided for a different phase of a project already in the central repository database, the project data will be updated with the new information and distributed to HCAS users. 


� HCAS 3.0 uses the Engineering News Record (ENR) time-series index and area cost factors (ACF), May 1997, to normalize data.  Users are allowed to toggle between normalized data and original costs. When LMI distributes HCAS data, the costs will not be normalized unless they were submitted as such.


� Since HCAS allows users to copy estimateEstimate cost data into the awardAward phase and awardAward cost data into the actual phase, some HCAS data in the central repository may reflect prorated costs.  For example, USACE has suggested that, since their contract awards do not designate costs by the WBS, they will use their estimateEstimate WBS cost breakdown to categorize award costs by the WBS.  USACE will implement the HCAS prorate feature, which enables users who have already entered WBS data to enter a new total cost, and allow HCAS to distribute that total cost to the WBS elements in the same percentages as the previous total. Though the ICEG advocates entering individual WBS element cost data, they do not object to the knowledgeable proration suggested by USACE.  Rob, do you think you might want to put this up in the text rather than having it as a footnote?


� This could change depending on the rate at which the projects are submitted. The database should be reviewed at least once per year.


� The unburdened cost ranges may include actual cost data from partial WBS submittals, where only a portion of the total costs are categorized by the WBS. When entering actualActual costs, HCAS users may enter a Final Amount, reflecting the total project cost, and provide WBS data only for those elements where the specific breakout is known; for estimateEstimate and awardAward costs, HCAS requires users to build the total cost by entering individual WBS elements.  The partial WBS submittals will likely not contribute to burdened cost ranges, unless the 22 series costs have been clearly delineated and can be properly allocated to the WBS elements.


� For example, assume that a project has costs for WBS elements 33101.01 ($100,000), 33101.13 ($200,000), and 33101.22 ($30,000). The indirect costs of the 22 series, $30,000, will be distributed to the costs of the other two WBS elements. Specifically, since the 33101.13 costs are double the 33101.01 costs, $20,000 of the indirect costs will be distributed to the 33101.13 element and $10,000 will be allocated to the 33101.01 element. Level 3 and level 4 elements of 33101.13 and 33101.01 will then receive their share of indirect cost allocations based on the elements’ total costs.


� The choice of Atlanta is consistent with the Unit Price Book. To check the consistency of incoming project data against the established range, any geographic area for which normalization data are available could conceivably be used.  


� As unburdened costs are added to the database, these ranges will eventually be calculated for both burdened and unburdened costs.  For the current database of exclusively burdened costs, the ranges will consist of populated WBS level 3 and level 4 elements for the estimateEstimate, awardAward, and actualActual phases.


� The ICEG estimates that agencies should spend less than 5 hours per project on QA before submitting the project data to the central repository.
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