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I.
Executive Summary
The I-84 project in Waterbury and Cheshire included 3.5 miles of highway widening, drainage, and on/off ramp construction.  I-84 was widened to provide an additional travel lane in each direction, wider shoulders in both the median and outside areas and a concrete median barrier to protect opposing traffic.  The Austin road interchange with I-84 was improved by adding a new westbound off-ramp and eastbound on-ramp.  The existing interchanges within the work limits were reconstructed to improve traffic operations.  Waterbury Road (Route 70) and Austin Road were also reconstructed to improve traffic operations.  Six bridge locations were also included in the scope of the work.  The project was scheduled to commence in the 3rd quarter of 2002 and be complete in the 3rd quarter of 2005 (726 calendar days).  The General Contractor for the project was LG DeFelice (Contractor) with an original contract value of $51,984,906.  The consulting engineer selected for construction inspection was Maguire Group and their fee was $4,443,230. 
The planned sequence of the work included four stages with two of those stages diverting traffic to create fulltime work zones.  The Pre-Stage 1 consisted of milling the existing bituminous pavement to establish the surface of the existing underlying concrete base and temporarily paving the shoulders and the exposed concrete base to allow traffic during Stage 1.  Stage 1 included demolition and construction of the median, including drainage.  Stage 2 included the demolition and construction of the shoulder, including drainage.  Post Stage 2 included concrete apron repair and the final overlay of asphalt pavement (Superpave).  These two stages had detailed interim requirements set out in the Maintenance & Protection of Traffic (MPT) which were part of the construction documents. 
An early value engineering proposal by the Contractor significantly changed the Pre- Stage 1 activities.  The Contractor proposed to use coring to establish the elevations of the existing concrete pavement surface and to use the existing pavement for temporary traffic rather than milling the existing bituminous pavement and applying the temporary bituminous overlay after the elevations of the existing concrete pavement surface were established.  In negotiations ConnDOT had the proposal modified to use milling of the edge of pavement instead of coring.  The proposal was accepted by ConnDOT and reduced the contract by $460,000.  This change allowed for a future decision to keep a significant part of the existing asphalt paving thickness that contributed to the catch basins being built in two parts and thus making them more difficult to inspect for conformance with the contract. 

Stages 1 A. & 1 B. were changed dramatically by the Contractor being allowed access to the median work zone with material deliveries and equipment during the day.  Although not specifically spelled out in the plans or specifications, the intention was for the majority of the work to be done at night to avoid the Contractor interfering with existing traffic during the day.  This was the purpose of the moveable barriers that were to allow the Contractor to expand the work zone at night.  The result of this change was a dramatic reduction in the use of the moveable barrier from that anticipated in the contract documents.  Also significant increases were required in Traffic person protection (police) to allow the Contractor’s vehicles to access the median work zone safely. 

The scope of the project was also changed significantly because of a changed site condition.  The Pre-Stage 1 established that the existing concrete pavement surface was highly irregular with bituminous pavement in some areas approaching two feet.  In other areas concrete required milling to achieve the required roadway elevation and profile and the minimum five inches of bituminous pavement.  This changed site condition resulted in significant increases in the volume of bituminous pavement required to construct the job and contributed to the catch basins being built in two steps as discussed above.

The contract documents significantly understated the volume of rock excavation and omitted the volume of Class A concrete required to cap the center area of the new median barrier.  The understatement in rock excavation had a major impact on maintenance of traffic and on disposal site requirements.  The contract stated that the Contractor was allowed to halt traffic for up to ten minutes to remove rock blasted from excavations on Tuesdays and Wednesdays between the hours of 10:00 AM and 12:00 PM for westbound, and on Tuesdays and Wednesdays between the hours of 9:00 AM and 11:00 AM for eastbound.  The additional rock quantity significantly increased the Contractor’s need to halt traffic beyond that anticipated in the project planning.  Additional disposal sites had to be found to accommodate the increased volume of rock being excavated.  Recent investigations by STV (the consultant ConnDOT hired to investigate the job problems and manage the remediation) have shown pipe backfill material to include course gravel with large cobbles consistent with discarded aggregate from the on-site rock crusher, not the specified bedding material as required.  This results in poor compaction and may damage the drainage pipe.  The excess rock excavation may have contributed to this. 

These and other issues resulted in the contract value increasing by $13,400,000 and the contract completion extending to the end of 2006.  This completion date is uncertain since the Contractor was terminated prior to the project being done.  However, the Contractor was granted 74 additional days due to the increases in scope discussed above.  The construction inspection consultant contract was increased in value by $1,250,000 to reflect that increased contract duration.

	
	Original
	Change
	Final


	The Contractor Contract Value
	$51,984,906
	$13,381,444
	$65,366,350


	27.5%

	Contract Duration (calendar days)

	726
	74
	800
	10.2%

	Maguire Group Contract Value
	$4,443,230
	$1,250,283
	$5,693,513
	28.1%


HILL International (HILL) was provided with the project documents that had been captured from the jobsite.  These were provided both in hard copy and digitally.  HILL conducted initial interviews with senior key individuals at ConnDOT to establish an initial understanding of the project and what went wrong.  Based on these interviews and a review of the documents provided, HILL identified additional documents that would support their analysis.  This list of documents was expanded as further interviews, discussions and document reviews identified additional needs.  ConnDOT provided those documents when requested in a timely way.  Interviews were conducted with a number of ConnDOT staff to investigate both how the I-84 project was carried out, how ConnDOT generally did business at the time of this contract and how they do business now.  In all seventeen ConnDOT employees were interviewed, some multiple times.  Initial reports by ConnDOT’s consultant, STV, were reviewed.  In addition, discussions when carried out with STV staff, and field visits were conducted to review the site as it is today.  STV was hired by ConnDOT in the spring of 2006 to assess the condition of the project and to manage remedial measures required to make the area safe.  Their assessment is ongoing, and they are developing the program to correct the work.  In addition to interviewing ConnDOT employees, HILL also interviewed senior staff from the Federal Highway Administration (FHWA).  As findings and conclusions were reached, HILL met with senior ConnDOT staff to review these findings and conclusions to ensure that their information and understanding were complete.

The I-84 construction project was built by the Contractor with major flaws in the drainage systems that were not documented by the Construction Inspection Contractor.  These flaws included both work installed improperly and work not installed at all.  The extent of the flaws and the records generated by the Construction Inspection Contractor indicate the construction inspection staff most likely observed the flaws but did not report them.  Based on the above investigation, HILL has made the following findings:

· The majority of the drainage items including both pipe and catch basins were improperly installed, not inspected or inspected but nonconformances not identified or recorded.  In some cases they were paid for without following proper procedures including field verification and signoffs;

· The value engineering proposal to not initially mill the existing pavement, but rather use edge milling to establish existing concrete grade, evolved into a major change in the character of the work due to the depth of asphalt discovered in this process.  The asphalt was up to 21” thick; however, the design was based upon 6”.  This change resulted in significant increases in the contract value due to added asphalt and created a condition that complicated the inspection of the catch basins;

· A dispute between the Construction Inspection Resident Engineer and the Contractor’s Superintendent ended with the Resident Engineer being removed from field oversight.  The Chief Inspector was delegated to fill this position.  The Chief Inspector did not have the proper certification for his role.  The resulting condition removed the Resident Engineer from his quality assurance role over the Chief Inspector and allowed for the lapses both in the field inspection and in the reporting and documentation of the Project;

· A number of instances of nonconforming work that occurred during the term of the contract were not discovered by the construction inspection forces.  These included not only the drainage systems discussed above, but also improper installation of the bridge structure that required the reconstruction of the deck, improper installation of bridge bearings that is yet to be corrected, surface sprawling of the precast concrete median barriers and defective welds in the mast arms the median light poles.  The last two items were discovered after the Contractor and the Construction Inspection Firm had been removed from the Project;

· A precast concrete moveable barrier system was introduced into the project but not integrated into the contract documents resulting in payments to the Contractor for making movements with the barrier that were never done.  This problem was compounded by decisions made to allow the Contractor to expand their daytime access to the work zone in the median during Stage 1 such that the moveable barrier was no longer required, but significant increases in police protection were paid for by ConnDOT; and

· The contract documents included errors during the design process including:

· Incorrect quantities, specifically the rock excavation that was significantly underestimated, and the class A concrete cap that was located in the median area was never identified; 

· Missing or incomplete constructability review (a process to assure problems will not be encountered during construction).  For example, maintenance and protection of traffic were unclear about what work would be restricted to nights and how the moveable barrier was to be used.  These errors significantly changed the construction from what the apparent intent was during design.
The issues identified above and set out in the Task 3 Report resulted in a contract that had both a significant amount of nonconforming work and a large percentage of change orders.  Change orders totaled $13.4 million or 26 % of the Total Contract Value.  Some level of this nonconforming work may have been identified during final punch-list, and the Contractor would have been forced to correct it if the Contractor had not defaulted on the contract.  However, a significant amount of the drainage problems are not visible and may not have been discovered until after Contractor Close-Out.  The lack of effective constructability during design also gave rise to errors in payment quantities and problems in the payment for maintenance of traffic, both in the apparent overpayment for the moveable barrier item and increases in the cost of traffic protection.  The processing of the change orders appeared to follow the correct procedures; however, it did not reflect an overall review of the impact of decisions made early in the project.  It is possible that overall review took place but was not documented based on the information provided at this time.
II.
Introduction

The Interstate 84 project in Waterbury and Cheshire included 3.5 miles of highway widening, drainage, and on/off ramp construction.  Six bridge locations were also included in the scope of the work.  The project was scheduled to commence in the third quarter of 2002 and be completed three years later, in the third quarter of 2005.

Specifically, the project included widening of the busy highway from a total of four lanes to six providing one additional, much-needed travel lane in each direction.  The project also called for extensive work in the center median and shoulder areas, including the construction of a new concrete median barrier system to better protect drivers, widening of shoulders, and installation of underground drainage systems.  In addition, interchanges within the 3.5 miles were reconstructed to improve traffic flow, and six bridges were reconstructed and widened as needed.  Finally, Waterbury and Austin roads were reconstructed at their intersections with the highway.

The nature of the project and its importance to both travelers and local residents made its timely and on-budget completion crucial.  The project also had to meet stringent federal and state requirements for quality and safety, both during and after construction.  Regrettably, none of those requirements were met.  The Interstate 84 project has not been completed due to faulty work and is over budget.  The Contractor has declared bankruptcy and was terminated before completing the work.  The project has since warranted much negative attention due to quality issues that have surfaced over the past year, mandating costly and time-consuming repair.

This report describes the myriad of facts and issues surrounding the failure of this complex and important project, and presents HILL’s evaluation of what went wrong and why and how the State of Connecticut can best move forward.

III.
Investigative Approach

HILL’s engagement for this audit was conducted under the auspices of the Office of Policy and Management and with the assistance of the Commissioner’s Office of the Department of Transportation.  It should be noted that the senior staff within the Commissioner’s Office who assisted with this effort were not employed by the agency at the time of the I-84 construction project and have begun addressing some of the identified deficiencies.  HILL was provided with the project documents that had been obtained from the jobsite.  These were provided both in hard copy and digitally.  HILL conducted initial interviews with senior key individuals at ConnDOT to establish an initial understanding of the project and what went wrong.  Based on these interviews and a review of the documents provided, HILL identified additional documents that would support their analysis.  This list of documents was expanded as further interviews, discussions and document reviews identified additional needs.  ConnDOT provided those documents upon request.  Interviews were conducted with a number of ConnDOT staff to investigate both how the I-84 project was carried out, how ConnDOT generally did business at the time of this contract and how they do business now.  Seventeen ConnDOT employees were interviewed, some multiple times (refer to Appendix 1).  Initial reports by ConnDOT’s consultant, STV, were reviewed.  In addition, discussions were carried out with STV staff, and field visits were conducted to review the site as it is today.  STV was hired by ConnDOT in the spring of 2006 to assess the condition of the project and to manage remedial measures required to make the area safe.  Their assessment is ongoing, and they are developing the program to correct the work.  In addition to interviewing ConnDOT employees, HILL also interviewed senior staff from FHWA.  As findings and conclusions were reached, HILL met with senior ConnDOT staff to review these findings and conclusions to ensure that their information and understanding were complete.

IV.
Project Chronology

The I-84 project was started in the third quarter of 2002 with both the Maguire Group and the Contractor being awarded the construction inspection and construction contracts in August 2002.  In September of 2002, the Contractor submitted a value engineering proposal to change the construction approach for determining the elevation of the concrete base pavement under the bituminous pavement.  The value engineering proposal was negotiated by ConnDOT and a final approach and contract credit of $463,000 was approved on November 15, 2002.  During the same timeframe, the Contractor negotiated the change order for the moveable concrete barrier curb and transportation system.  The moveable barrier system was placed from mid November 2000 to mid December 2002.  This established the work zone for the I-84 median area.  A final value was agreed to for the moveable barrier system and processed as Change Order Number 04 on December 20, 2002.

In the spring of 2003, issues with the Contractor’s maintenance and protection of traffic surfaced with the start of field construction.  In April 2003, the Contractor requested and was granted permission to make certain deliveries during the day claiming that night deliveries were not available to them from suppliers.  This was followed by concerns raised by the State Police on the Contractor’s method of accessing the work zone.  They were concerned that the lack of police escorts of construction vehicles merging into and out of the work zones would create risk for motorists.  These issues culminated in a meeting with the District Engineer, the Construction Administrator, their staffs, the Contractor and the Maguire Group’s representatives and the State Police.  The District Engineer called this meeting to establish clear direction on how the Contractor was to operate vehicles accessing the work zone.  The project records do not provide details of the debate, but rather document the conclusion that the Contractor was to be allowed vehicle access to the median work zone with police escorts.  The date of the meeting was May 08, 2003.  Issues continued with the Contractor operating equipment with traffic that was not licensed to do so (Euclid dumps) and making equipment movements not in conformance with the contract documents that disrupted highway traffic. 

In September and October of 2003, ConnDOT resolved a dispute between the Maguire Group Resident Engineer and the Contractor Superintendent.  The Contractor requested the Resident Engineer’s removal from the job due to his inappropriate behavior in the dispute.  On September 18, 2003, the Maguire Group Resident Engineer, Peter Pardee, had a heated dispute with the Contractor Superintendent, John LaMark, regarding drainage and maintenance of traffic problems.  ConnDOT Project Engineer, Jim Ruitto, had observed problems in both areas on a site visit and had instructed Pardee to straighten them out with the Contractor.  The Contractor filed a written complaint and requested Pardee be removed from the job.  The District Engineer, Lou Cannon, arbitrated the matter.  His decision was to retain the Resident Engineer, but to have the Chief Inspector replace the Resident Engineer as the primary point of contact with the Contractor.  ConnDOT reviewed the incident in concert with Maguire Group executives and decided not to replace the Resident Engineer, but rather have the Chief Inspector, Willie Fritz, take charge of the field interface with the Contractor.  While the intent of this action was to reduce friction on the job by removing Pardee from field interface with LaMark, the result was to remove any quality control from the Chief Inspector and to intimidate the field forces from opposing the Contractor.  Pardee admitted to inappropriate language and sent an apology letter to the Contractor towards the end of October 2003.  John LaMark left the Project and the Contractor eight months later in June of 2004. 

A number of change orders were executed during 2005, increasing the quantities for rock excavation, traffic persons and asphalt paving as well as other items.  The rock excavation increased dramatically from the bid due mainly to various design errors that underestimated the rock quantities based on the cross sections provided and errors in designing the cross sections themselves.  These increases put additional strain on the vehicle traffic since traffic had to be stopped for short periods of time to allow blasting.  Also, the rock excavation was removed with Euclid dump trucks that required traffic to be stopped when they operated on a roadway to remove the rock to the dump site. 
Table 1 - Major Changes in Bid Items

	
	Original Value
	Change Order

	
	
	Amount
	Percentage

	Paving
	$ 8,980,042
	$ 4,089,802
	45.5%

	Traffic persons
	$ 203,500
	$ 3,235,000
	1590%

	Rock Excavation
	$ 1,628,728
	$ 2,978,660
	183%

	Movable Barrier
	$ 2,072,750
	$ 1,403,832
	68%

	Reset Catch Basins
	$ 0
	$ 75,750
	N/A


A number of events in the winter of 2005 and spring of 2006 indicated there were problems with the drainage systems.  The contract required existing pipes be videotaped to establish their condition in preparation for lining them.  The subcontractor doing this work, Green Mountain, identified to Maguire Group that they were seeing significant problems with the installed pipe.  This occurred on or about November 30, 2005.  Maguire Group informed ConnDOT of the deficiencies on December 30, 2005.  Between these dates, ConnDOT reduced The Contractor’s retainage from 2.5% to 1.4%, as was standard practice at this stage of the project (December 1, 2005).  The Contractor was advised of these conditions in February of 2006.  In that same month, ConnDOT’s Project Engineer, Jim Ruitto, discovered problems with the catch basins while investigating a sinkhole that had developed.  The sinkhole was due to substandard backfilling of a drainage pipe by the Contractor.  He directed Maguire Group to carry out a thorough investigation of the drainage over the complete project.  Based on that review, the Contractor and their bonding company were notified of the deficient drainage work on April 19, 2006. 

When advised by ConnDOT of the drainage problems, they did not take any action, but stated they would deal with them when they remobilized.  The Contractor did not remobilize after the winter of 2005-2006.  ConnDOT was informed by the Contractor that they were unable to resume the work due to lack of resources.  The Contractor was terminated on May 26, 2006. 

The scope of the deficiencies identified, and the failure by Maguire Group to catch them during construction, led ConnDOT to declare an emergency condition in May of 2006 and to contract for STV, an engineering consultant, to assume responsibility for investigating the problems and managing the process of corrections, including any unsafe conditions requiring immediate correction.  STV completed an assessment of the catch-basin deficiencies in August 2006 and presented these to ConnDOT and FHWA in that same month.  Maguire Group was terminated on September 10, 2006 due to their failure to meet the terms of their contract.  STV’s draft report on the catch basins was completed in November of 2006.  They have continued to assess the condition of the connected piping (laterals) with almost all piping video taped as of May 2, 2007.  In both these investigations, they have repaired or replaced any conditions presenting a safety risk using the emergency contractor hired for that purpose.   

The State of Connecticut opened negotiations with the Contractor’s bonding company and Maguire Group in February 2006.  They reached settlement with the bonding company, United States Fidelity & Guaranty (USF&G) - a division of Travelers, in late March 2007 for $17.5 million.  The State filed a lawsuit April 24, 2007 against L.G. the Contractor, Inc., Maguire Group, individual Maguire Group inspectors and officials from both companies after breaking off negotiations with Maguire Group. 

The Governor identified a blue ribbon panel to advise the State on a major reorganization of ConnDOT in late April 2007.  In that same time period, the FHWA advised ConnDOT by letter that they are withholding $5 million in highway aid due to their concerns about the condition of defects on the project.  Their intention is to press the State to do a comprehensive risk assessment and assure the safety of the highway in the project area.  ConnDOT is preparing documentation to show how their approach has been consistent with that strategy. 
V.
Selection of the Project Team

Putting together an experienced and cohesive project team is vital to the success of any project.  Below are the processes for selecting two vital members of the project team, the construction inspection consultant and the Contractor.

V-a.
Selection of the Construction Inspector

The Construction Inspector selection process included several steps of review and evaluation.  ConnDOT requested Letters of Interest for inspection of three projects, including the I-84 project, in the fall of 2001.  Letters of Interest submitted included the consultants’ introductory information, firm information and staffing, subconsultant information, experience and qualifications, project qualifications, organizational charts and resumes of individuals to be assigned to the project.  In December 2001, sixteen consultants were evaluated.  The top eight of those were then scheduled for interviews in January 2002.  Contracts were awarded shortly thereafter.

The consulting engineer selected for construction inspection was Maguire Group Inc.  As stated earlier, Maguire Group was awarded the inspection contract through a qualifications-based process that narrowed 16 consultants to eight ‘finalists.’  The seven other ‘finalists’ were HNTB, CTE Engineers, Berger, Lehman Associates, Gannett Fleming, Parsons Brinkerhoff Construction, Parsons Transportation Group, and Vollmer Associates.  Qualities identified that distinguished Maguire Group from the competition included its proposed ability to address conflict with the Contractor over such issues as non-conforming work or work that did not meet project requirements.

Maguire Group, Inc. was founded in 1938 and since has grown to become an architectural, engineering, planning and construction management firm.  Maguire Group has more than 330 professionals and support staff in 12 offices throughout the northeast and the U.S. Virgin Islands.  Projects in which Maguire Group has participated include the Central Artery Tunnel/Big Dig in Boston, the Woonsocket Wastewater Treatment Facility in Rhode Island, on-call services for the Port Authority of New York and New Jersey, Bradley International Airport, and selected projects for Connecticut Department of Transportation.  

V-b.
Selection of the Contractor
Bids from four general contractors were received in June 2002.  LG the Contractor, Inc. submitted a low bid of $51,984,906.  The Contractor is a construction contractor primarily involved in building and repairing roadways and bridges in Connecticut.  Other bidders included the Middlesex Corporation at $53,332,191, J.F. White Contracting Corporation at $61,596,525 and Manafort Brothers, Inc. at 53,794,260.  There is no evidence in the project file indicating that any of the bidders protested the contract award.  The Contractor’s bid was 6.3 percent lower than the Engineer’s Estimate for the project.  Because it was within 10 percent of the Engineer’s Estimate, ConnDOT did not conduct a bid analysis.  That matter is discussed in greater detail on the following pages.

The Contractor is a wholly owned subsidiary of Bernhard Contracting Corporation.  The corporation also owns ten other entities.  The Contractor’s business is concentrated in the states of Connecticut and Florida.  At the time of bidding, the Contractor submitted required financial reports.  Those reports, dated December 31, 2001, indicated that the Contractor possessed $19.5 million in total assets, and $75 million in total liabilities.  In addition, the Contractor reportedly had $12.2 million in equity, and a maximum bonding capacity rating of $167.7 million, as calculated by ConnDOT.

The Contractor’s construction contracts are typically straightforward either ‘lump-sum’ and ‘unit-price’ in nature, and typically vary between one and three years in duration.  Under a ‘lump sum’ contract, the Contractor is paid a fixed amount that includes the cost of overhead and profit paid, in addition to all other direct and indirect costs in performing the work.  Unit price contracts are similar, except that the prices of specified units of work are fixed, and the total cost of work to the owner will vary with the actual quantities of units put in place.
VI.
Planned Sequence of the Work

All construction work must proceed according to a schedule, which incorporates both industry experience or ‘know-how’ and the specific needs of each individual project.  The Interstate 84 project, like any other, needed to proceed in a certain, very specific way to ensure that it would be completed on time, and with minimal disruption to the thousands of drivers who use it every day.

The planned sequence of the work included four stages with two of those stages diverting traffic to create fulltime work zones.  The Pre-Stage 1 consisted of milling the existing bituminous pavement to establish the surface of the existing underlying concrete base and temporarily paving the shoulders and the exposed concrete base to allow traffic during stage 1.  Stage 1 included demolition and construction of the median, including drainage.  Stage 2 included the demolition and construction of the shoulder, including drainage.  Post Stage 2 included concrete apron repair and the final overlay of asphalt pavement (Superpave).  
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Figure 1 - Stage 1 Work Zone
These stages allowed the pre-construction capacity (two lanes of traffic and the passing lanes) to be available for drivers during the day.  Stage 1 was preceded by widening the road to the shoulder area.  Traffic could then be diverted away from the median creating the work zone and still providing for two lanes of traffic each way.  The median work zone was to be protected by the concrete movable barrier.  To allow for Stage 2 the traffic needed to be diverted from the outside shoulders to the median area being constructed in Stage 1.  To prepare for this, three out of four catch basins were covered, and temporary paving was done in the median area to allow vehicles to travel on it.  The last step was to relocate the Movable Barrier to the inside edge of the two new work zones on the outside of the roadway.  The Post Stage 2 was done at night without occupying the roadway at all during the day. 
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Figure 2 - Stage 2 Work Zone
The construction stages, as in any other capital project, incorporated numerous detailed interim requirements—things that had to be done as part and parcel of the work to construct the project and, at the same time, keep motorists and workers safe and keep traffic moving.  These requirements were set out in the Maintenance and Protection of Traffic section of the Contract, which is part of the official construction documents that were distributed to all firms on the Project Team.  These contractual documents included requirements for such things as temporary curbs, traffic signage, temporary drainage, traffic drums and traffic access limitations.

VII.
Project Staffing – Roles and Responsibilities of the Project Team

The professionals assigned to a construction project, from laborers who work on-site each day to executives who oversee the work from a more removed management level, have a direct impact on its success.  Ideally, members of a project team are well trained and highly experienced, are committed to the project’s time, cost and quality goals, and can work cohesively with the other members of the project team—both within their own organizations and with the other firms working on the project.

To ensure that a capital project receives appropriate attention and effort at all levels, consultants and contractors often staff the project with both on-site and home office professionals.  Ideally, these professionals are carefully chosen to ensure that their specific areas of expertise and levels of experience match the jobs they are undertaking.  Likewise, project owners often assign both on-site and home-office professionals to a capital project, assigning professionals who have a proven track record of success in their respective jobs.

The assignment of personnel is so important that contracts can be won or lost based on the project teams proposed.  The following subsections discuss the Contractor, Maguire Group and ConnDOT’s methodologies for staffing the I-84 project.

The Contractor is the entity responsible for building the Project in accordance with the Plans and Specifications.  They are to decide how they will do the job, with what equipment and in what sequence (method and means).  The way they do the work has to fit within the limitations set out in the Contract such as environmental and impact to roadway traffic.  The Plans and Specifications define the scope of the job, what material and components the Contractor is to use and any limitations on how the work is to be carried out.  If the Contractor does the work in accordance with the Contract they get paid for the amount of work done.  If they do not do it in accordance with the Contract, they must re-do the work or fix it to get paid.  If the Contractor encounters a condition on the site that the Contract does not account for (unforeseen site condition), the Owner (ConnDOT) needs to tell the Contractor how to deal with that condition and pay the Contractor a reasonable amount for the added cost of doing so.  If the Contract is unclear on how something is to be done, the Owner needs to provide the Contractor with an interpretation.  If the Contractor disagrees with the decisions by the Owner, they can claim against the Owner.  They must first file the claim with the Owner to seek an equitable settlement, a change order.  If they are not happy with that they can file in Court and litigate. 

The Construction Inspector was responsible for the inspection of all construction activities by the Contractor and third parties, all on-the-job testing and sampling of materials required by the Contract, preparation and submittal for approval of construction orders and estimates for payment.  They were to do technical investigation and analysis and recommendation for settling Contractor claims.  The Construction Inspector was also responsible for survey beyond that done by the Contractor.  That included survey checking of the Contractor's layout, controls for third party work (such as utility relocations) and measurements for computation of payments.  They were required to revise the original contract drawings to show the "as-built" facility.  The Construction Inspector was required to create and manage the Contract records such as daily work reports, documentation for payment and management of the Contract to assure compliance with the Contract and related documents such as the Standard Specifications. 
For the drainage system, the Construction Inspector would have been responsible for confirming: the location of the drainage components, that precast catch-basin elements piping were from approved vendors and all in good condition when being placed, that the construction of the catch-basin and piping systems was done in accordance with the contract documents.  The Construction Inspector would have been responsible for measuring quantities of drainage components constructed and if they were constructed in accord with the contract documents than identifying them as quantities to be paid for.

ConnDOT was responsible for providing the Contract documents and interpreting those documents as required.  The Project Engineer was the ConnDOT employee responsible for directing and overseeing the Construction Inspector and the Contractor.  He provided contract interpretations and monitored the Contractor and Construction Inspector’s activities.  He was required to sample the Contract documents for completeness and lead regular status meetings as well as meetings required to resolve issues.  His supervisor, the Supervising Engineer, signed off on Contractor payments, smaller change orders with the larger change orders requiring signoffs by more senior staff within ConnDOT.  ConnDOT staff also audited the Contract record and did material testing and certification beyond the testing done by the Construction Inspector. 
The FHWA provided oversight to the Project due to its size (over $10 million).  A FHWA representative attended most progress meetings and was advised of changes in scope or cost increases greater than $100,000.  Verification of that notification was required for the Project Engineer to process these change orders. 
VII-a.
The Contractor’s Staffing

The Contractor’s approach to the I-84 project included a field office with home office support.  The field office was located at the construction site adjacent to the Austin Road off-ramp and next to the office trailer of the Construction Inspector.  The Contractor’s home office and on-site staffing is illustrated in the organization chart below.
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Figure 3 - LG The Contractor Organization Chart
VII-b.
Maguire Group’s Staffing

Maguire Group’s approach also incorporated both home office and field components.  The home office provided limited administrative support to the field office including payroll, benefits and general administration.  Representatives of the home office attended project meetings on occasion, and were engaged in the project in a limited high-level capacity.  The field component included a Resident Engineer, Chief Inspector, office engineer and field inspection staff.  Inspectors were provided by both Maguire Group and subconsultant United International Corporation.  According to the project file, United International provided survey staff for the project.  The chart below shows Maguire Group’s home-office and on-site staffing for the project.

Increasingly, public and private project owners are requiring that key members of their capital project teams be both highly experienced and formally certified in their respective disciplines.  Certifications from such noted industry organizations as the National Institute for Certification in Engineering Technologies (NICET) are now required on most public infrastructure projects, including highway projects.

Maguire Group, in its fall 2001 letter of interest for the I-84 project, indicated that many key members of its project team were certified by various organizations, including NICET.  A matrix showing the members of Maguire Group’s team and their qualifications and highway-related certifications is below.  Maguire Group also provided resumes in that letter of interest for resident (on-site) engineer Peter Pardee, office (home office) engineer Michael Bazzano, and Chief Inspector James Bednarski.  James Bednarski was later exchanged for Willie Fritz at contract inception.  Mr. Fritz’s qualifications did not include NICET IV, a requirement by ConnDOT for the Chief Inspector position.  However, Mr. Fritz’s NICET IV certification was shown as pending at the time Maguire Group submitted a request for him to be approved to that position.  
Table 2 - Inspector Qualifications (from Letter of Interest Submittal)
	EMPLOYEE
	CLASSIFICATION
	P.E.
	B.S.
	NIC.
	NACE
	ATSSA
	NETTCP
	YRS
	DISCIPLINES

	J. Treichel
	Department Project Manager
	
	X
	
	
	
	
	22
	A,C,Br,B

	P. Pardee
	Senior Const. Engineer
	X
	X
	X
	
	
	X
	17
	C, Br

	M. Bazzano
	Inspector IV
	
	
	X
	
	
	
	21
	C, Br

	J. Bednarski
	Inspector IV
	
	
	X
	
	X
	X
	19
	C, Br

	R. Tassie
	Inspector IV
	
	
	X
	X
	
	X
	29
	C, Br, B, M, E

	W. Fritz
	Inspector III
	
	
	X
	
	
	X
	30
	C, Br

	J. Szarkowicz
	Inspector III
	
	X
	
	
	
	X
	13
	C, Br

	J. Caruso
	Inspector III
	
	
	
	
	
	
	8
	Sp

	M. Mancini
	Principal Const. Tech
	
	
	
	
	
	
	5
	C


VII-c.
ConnDOT’s Staffing

ConnDOT personnel overseeing the I-84 widening project included the Project Engineer, related supervisory personnel and a variety of functional staff from the district and DOT home offices.  The Project Engineer was the principal point of contact for ConnDOT and acted on its behalf.  The Project Engineer also was the primary point of contact between the owner and the project personnel.  (The functional support staff performed a variety of activities for the project, including material testing, submittal review, change order review, coordination of the required participation by minority or disadvantaged firms, and liaison between the project office and the DOT home office.)
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Figure 4 - ConnDOT Staffing

The ConnDOT Project Engineer was responsible for project oversight and auditing of the work, including the inspection work.  In a project involving full inspection services such as this, the Project Engineer may rely on the Construction Inspector’s Resident Engineer to perform, or help perform, the following activities:

· Representing the District Engineer on assigned projects;
· Helping the Chief Inspector and inspectors interpret or answer questions about special provisions, plans or specifications;

· Determining if ‘passing’ test reports are received for all materials before they are incorporated into the work;

· Determining if all work of public utility companies is properly performed;

· Keeping the Assistant District Engineer fully informed of any extra or additional work needed to properly complete construction of the project;

· Reviewing inspection records frequently, and checking for accuracy of both items and quantities that were estimated and submitted by the inspectors; and

· Being familiar with conditions on assigned projects.

Because of the scope of the project and his myriad oversight responsibilities, the Project Engineer on the I-84 project had to rely a great deal on the integrity of the construction inspection personnel.  Project records, correspondence, invoices and interviews all indicated that the construction inspection staff was adequate for both The continuous daily inspection and ‘special’ inspection for the project duration.  Maguire Group also augmented its staff with additional subconsultant inspectors from United International Corporation.   To correct an earlier version of this report, Berger Lehman Associates did not seek to provide staff augmentation nor contract to provide subcontracting services to Maguire Group.  United International represented a significant contribution to the project’s Minority Business Enterprise (MBE) participation.  

Federal Highway Administration (FHWA)

The FHWA participated in the Project through representation at a majority of progress meetings and inclusion in discussions of significant project issues.  They were consistently advised of change orders as they were processed.  When the drainage problems were discovered, the FHWA was again informed of the investigation and responses to the problems found as they were developed.
VIII.
Issues that Impacted the Project

Before and during the course of construction, several changes were made that, ultimately, had far-reaching effects on the project’s schedule, budget and quality.

Construction change orders were used on the I-84 project to increase and/or decrease the quantities of contract items and extra work that were essential to its satisfactory completion.  A construction change order must be formally processed before it is approved.  Once approved, the construction change order then is paid for.  Ideally, the Project Engineer and Chief Inspector inspect the project records at least monthly to identify any necessary change orders.  The Chief Inspector then prepares and classifies the construction order per requirements set out in the construction manual.  The approval process for a change order includes a recommendation by ConnDOT’s Project Engineer, and approval by its supervising engineer.  Major change orders also are evaluated by ConnDOT’s office of construction.

The project record indicates that $13,381,444 of change orders were approved in addition to the $51,984,906 contract amount.  Of that, change orders related to median construction totaled $6.5 million.  This amount does not reflect corrective work required at median drainage locations.

Several Changes and Issues, some inter-related and some distinct, contributed to the failure of the I-84 project.  This section discusses these factors.

VIII-a.
Bid Analysis

Contract bids should roughly align with the Project Engineer’s Estimate for a project.  Bids that are either too high or too low can signal problem that should be corrected, if possible, before work proceeds.  As stated earlier, The Contractor’s bid of $51.9 million was the lowest received, but not low enough to warrant a bid analysis.  ConnDOT only requires a bid analysis if a bid is 20 percent or more below the Engineer’s Estimate.

In many industries, a bid analysis is performed regardless of the total amount of the bids.  The analysis has several benefits.  It can identify items or issues of potential risk, and help to estimate the amount of contingency needed in case of cost overruns.  Risk items become apparent when the low bid amount differs substantially from the Engineer’s Estimate, or when there is a significant range between the bidders’ pricing.

The table below illustrates the prices quoted by each of the bidders for two separate tasks:  construction staking and the moveable barrier.

Table 3 - Construction Staking Bid Comparison

	BID ITEM
	DESCRIPTION
	LG THE CONTRACTOR
	MANAFORT
	J.F. WHITE
	MIDDLESEX CORP.

	0980001A
	CONSTRUCTION STAKING
	$135,000
	$280,000
	$500,000
	$250,000


Table 4 - Movable Barrier Bid Comparison
	BID ITEM
	DESCRIPTION
	LG THE CONTRACTOR
	MANAFORT
	J.F. WHITE
	MIDDLESEX CORP.

	0822048A
	RELOCATED MOVABLE PRECAST CONCRETE BARRIER CURB
	$60,750
	$183,600
	$216,000
	$5,400

	0822049A
	MOVE MOVABLE PRECAST CONCRETE BARRIER CURB
	$12,000
	$120,000
	$156,000
	$120,000

	0822065A
	MOVABLE PRECAST CONCRETE BARRIER CURB
	$2,000,000

Negotiated CO added $1,414,323
	$2,000,000
	$2,000,000
	$2,000,000

	
	Subtotal
	$2,072,750

with CO $3,487,073
	$2,303,600
	$2,372,000
	$2,125,400


A prudent owner organization would likely investigate these items to ensure that its expectations, and the expectations of the Contractor, are consistent.  Such a cost variance typically indicates that a specification is open to wide interpretation.  To address this, owners and contractors need to have a detailed discussion of the project scope and owner’s intent.

VIII-b.
Value Engineering Proposal - Asphalt Coring Versus Milling

Before work could begin, the project team needed to know how thick the asphalt was along the 3.5-mile stretch of road.  For a number of reasons, the thickness of asphalt can vary from one area to the next.  Ideally, asphalt that is laid on a concrete base, as in the case if I-84, and should be five (5) inches thick.  However, elevations can change over the course of a highway’s lifespan, altered by such inevitable factors as weather, traffic weight and wear, geological changes, the simple passage of time, and the need for patching or re-paving.  To get an accurate picture of the elevation and condition of the existing asphalt and underlying concrete, project plans called for milling of the asphalt down to the concrete.  Once elevations and other information was recorded, analyzed and extrapolated, a thin layer of asphalt would be laid to provide temporary traffic lanes.

The Contractor conducted and submitted an early value engineering proposal that significantly changed these Pre- Stage 1 activities.  The Contractor proposed that it use coring, or sampling, rather than complete milling to establish the elevations of the existing concrete.  The Contractor reasoned that coring would provide adequate elevations data.  Coring also would eliminate the need, and cost, of milling and then temporarily overlaying portions of the roadway.  The Contractor’s proposal reduced the contract amount by $460,000.  It was accepted by ConnDOT with the modification that the edge of the existing concrete was to be exposed and be used as the basis of determining the elevations.  While the proposal was intended to save money, it had other, reverberating effects as well.  Those effects are discussed in detail later in this section.

VIII-c.
Differing Site Conditions

The value engineering proposal to not fully mill the existing asphalt recommended by The Contractor led to significant differences between anticipated and actual conditions at the site.  Specifically, it was discovered that the surface of the highway’s existing concrete pavement, located underneath the asphalt, was very irregular.  In some areas, asphalt was nearly two feet deep, instead of the ideal five inches.  In other areas, concrete was higher than anticipated, and needed to be milled so that overlaid asphalt would meet the required five inches.  As a result of this changed site condition, there were significant increases in the amount of asphalt needed and the installation of the catch basins.

The decision to keep much of the thick asphalt in place directly affected how catch basins--integral to the drainage system--were installed along the center median.  The figure below illustrates the difference between planned and actual work done at the median.
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Figure 5 - Differing Site Conditions at Median

The asphalt costs (superpave) increased by over 45% ($ 4 million) from the bid.  This size increase should have been evaluated when the decision was made to proceed with keeping the existing asphalt.  The contract record does not show that evaluation so it is difficult to determine if the decision made was a cost-effective one.  Additional reasons given during the interview process include avoidance of DEP re-permitting.  Historically, the DEP permitting process durations can be time consuming.  The increased depth under the median barrier has been used by Maguire Group as a reason for their failure to catch the misplacement of the catch basins.  However this excuse ignores survey control which is independent of the depth and their responsibility to manage field changes.  
VIII-d.
Maintenance and Protection of Traffic

Maintaining traffic flows and the safety of both drivers and workers were crucial during the I-84 project.  Contract documents stipulated this need, and included both general and detailed requirements for construction and traffic maintenance.

To help maintain traffic flow, the project was to employ an innovative moveable barrier system, which would allow the Contractor to move lines of concrete barriers in or out of traffic lanes depending upon its needs and the time of day.  Moveable barriers used to define the work area at the center median, the first area to be reconstructed, were intended to allow The Contractor to stake out a wider work area at night, when traffic was sparser.  When traffic increased at daybreak, the barriers then could be moved again to create a narrower work zone and more space for traffic.

The contract documents did not definitively limit or restrict day- and night-time activities at the median.  This failure of the Contract to specifically define night work and interpretations of the Contract during construction that were lenient towards the Contractor led to disruptions to road traffic during the day, minimal use of the movable barrier system after it was paid for as a lump sum item and significant increases in the costs of traffic protection ($ 3.2 million or 1600% increase).  The traffic person payment was collected by the Contractor, but a substantial portion has not been paid to the police who incurred the costs. 

While not contractually stipulated, it was assumed that deliveries of materials and heavy equipment would occur primarily at night, when traffic was lighter.  Navigating tractor trailers in and out of a barricaded area in the middle of a highway is not easy.  Trucks must move slowly and carefully, which slows or stops traffic behind them.  Although not specifically spelled out in the plans and specifications, the Project staff  stated that the intention was for most of the work, and inherent deliveries, to be done at night, to avoid interfering with traffic during the day.  This is supported by the quantity of the item, “Relocate Movable Barrier”,  being almost unused (3% of the barrier move item was consumed by the Contractor or  163 kilometers of 5400 budgeted while the cost for traffic persons is increased almost 16 times the bid value).  Instead, the Contractor was allowed to access the median work zone with material deliveries and heavy equipment during the day.  The daytime deliveries and movement of heavy equipment snarled traffic and necessitated significant increases in the number of police needed to keep both drivers and workers safe.

Change Order 04 – Precast Concrete Moveable Barrier Change Order 04 in the amount of $1,414,232 was issued on December 23, 2002.  Pricing included amounts for the furnishing, installing and operating a Moveable Precast Concrete Barrier Curb System.  This requirement was issued in Addendum 3 during the bid period but priced as a change order due to sole source specification.  This methodology precluded the barrier supplier from affecting the low bidder.  The pricing of the change order included three components listed below:

MOVEABLE PRECAST CONCRETE BARRIER CURB SYSTEM (DOT ALLOWANCE)
($2,000,000)

Movable Precast Concrete Barrier Curb (Submitted by Contractor)
 $2,498,605

Furnish Transport Vehicles
    $915,718

TOTAL
 $1,414,323

Submitted estimates (DIRECT COST REPORT) by the Contractor provided additional pricing breakdown of the amounts listed above.

Furnish Transport Vehicles

Rental – Transport Vehicle – Motorized
 $424,000

Unload & Set Up Movers
    $7,957

Operate Transport Vehicles Weekdays
 $359,571

Breakdown & Return Mover
    $5,018

Maintain Mover (Fuel, Lube & Grease)
 $101,217

2% Overhead & Profit
   $17,955

SUBTOTAL
 $915,718

Movable Precast Concrete Barrier Curb (Submitted by Contractor)
Purchase Moveable Barrier System*
$2,297,040

Reload, Haul and Set out Moveable Barrier*   
    $87,134

Install Delineators*
     $12,700

Remove Movable Barrier*     
     $52,739

2% Overhead & Profit*
     $48,992

SUBTOTAL*
$2,498,605

*Estimated amounts derived from executed change order

A classification of the items described in the change order pricing reveal that some items are fixed in price.  Other items are variable as they relate to the direct cost of operation and use of the moveable barrier.

Fixed Price Change Order Items

Rental – Transport Vehicle – Motorized
   $424,000

Unload & Set Up Movers
       $7,957

Purchase Moveable Barrier System*
$2,297,040

Reload, Haul and Set out Moveable Barrier*    
$87,134

Install Delineators*
     $12,700

Remove Movable Barrier*
     $52,739

2% Overhead & Profit*
     $62,565

SUBTOTAL*
$2,944,135

Variable Price Change Order Items

Operate Transport Vehicles Weekdays
 $359,571

Maintain Mover (Fuel, Lube & Grease)
 $101,217

2% Overhead & Profit*
$9,400

SUBTOTAL*
$470,188

*Interpolated from Change Order Negotiation Correspondence

In review of the analysis, and interviews of project team members, it was understood that the Contractor elected not to use the Moveable Barrier System in lieu of State Police traffic personnel.  This decision allowed the Contractor to benefit from $470,000 of variable income with no recognized related expense.  Installation of median catch basins commenced in May of 2003, six months after Change Order 04 was executed.  The installation of the Moveable Barrier commenced on November 25, 2002 and was complete December 14, 2002.  The Change Order was paid in its entirety in December of 2002.  Additionally, it appears that there is some duplication between this item and the related item “Move Movable Precast Concrete Barrier Curb”.  Both items allow for payment for barrier movement.  The Contractor processed 163 of 5,400km of movement for payment reflecting 3 percent of the Engineer’s estimated contract quantity.  This payment reflects how little the barrier was used.

ConnDOT failed to integrate the Movable Barrier System into their contract documents.  Its use was not clear and the payment items related to it were not clear.  This failure allowed the Contractor to be paid for work not done and for the Contractor to disrupt traffic during the Stage 1 that was to be avoided by using the Movable Barrier.  That meant all the moneys paid for the Movable Barrier beyond that for a non-movable temporary barrier system were wasted and the Contractor was significantly overpaid for what little use they made of it. 

Change Orders 43, 49, 71, 81 and 89 – Increase Traffic Person Quantity:  The above Change Orders totaling $3,235,000 included amounts for additional traffic persons.  The Contractor was directed to use State Police escorts to slow traffic on the I-84 and allow delivery trucks to exit and enter traffic lanes from/to work areas safely.  This necessitated from 8 to as many as 15 troopers daily, depending on construction activity.  Also the Contractor was directed to provide two Waterbury police officers to direct pedestrians along Austin Road temporary sidewalks and crosswalks during school hours.  These change orders incorporated the overruns that arose mainly out of ConnDOT’s decision to allow the Contractor expanded construction vehicle access to the work zones.  Special attendees at meetings addressing this issue included Ben Fronte, William McGee, Stephen Hallberg of LGD and Brian Castler of ConnDOT Office of Construction. 

VIII-e.
Changes in Catch Basin Installation

According to interviews, the 21-inch pavement sections discovered necessitated breaking the catch basin installation into two phases, instead of the planned single phase.  It was explained that the large sectional difference required an additional interim step in order to operate vehicles prior to final paving construction.  Further investigation has led HILL to consider this may not be the major reason for the two phases.  The  two other reasons also given for the move from one phase to two included:  (1) to protect the structures from traffic during the project’s second phase, and (2) constructing the catch basins in two phases would help improve the efficiency of the Contractor.  This raises questions of why the Contractor was paid a change order ($76,000 in CO # 69) for resetting these catch basins. 

The first phase of the catch basin installation included layout and staking of the median and drainage structures.  The lower portions of the catch basins were installed at this time.  One of every four catch basins was constructed to finish grade in order to address drainage during construction.  The remaining three catch basins were plated over, backfilled and temporarily paved over.  The purpose of this was to generate gutter flow to the existing adjacent catch basins, and sheet flow to catch basins on the shoulder.  Upon completion of the lower catch basin construction, median construction commenced and was completed as permitted.

The second phase of the catch basin installation included the placement of the top portion of the catch basin.  This included masonry construction, interfacing the basin’s frame and grate with the pavement elevation, under-drain tie-in, and connecting the basin’s back wall to the median.  The construction documents called for the tops of these catch basins to be made of pre-cast concrete.  (It should be noted that there were no reports made at this time that the basins’ back walls did not align with the median.  Such an alignment was important, helping to ensure that water is properly diverted.)  After the basin tops were placed, the area was paved over.

The above site conditions, and breaking the catch basin installation into two phases, had both direct and indirect impacts.  These impacts include:

1. Installing the catch basins in two phases created a discontinuity for the installers as well as the inspectors.

2. This discontinuity allowed for a break in accountability for the placement and alignment of the catch basins and median.  The interim step in construction allowed a significant period of time to transpire between the steps which ultimately necessitated two sets of installer personnel and two sets of inspector personnel.

3. The pavement section quantities and pay-lines increased dramatically.

4. The under-drain connection to the catch basins was not constructed nor identified by inspectors.

5. A change order was issued to compensate the Contractor for this second phase of construction.  It is unclear from Hill’s investigation whether this change order was issued as a result of an omission in the contract documents or as a convenience to the Contractor.  As stated previously, the second phase made the Contractor’s paving operation more convenient.  As such it should not have been paid for, but been included in the bid prices. 

Change Order 69 – Various New Items and Adjustments Change Order 69 in the amount of $81,784 dated July 14, 2005 addressed additional quantities in Superpave, Membrane Waterproofing, 150mm Underdrain, Removal of Bituminous Wearing Surface and Reset Type CM-1 Catch Basins.  The resetting of catch basins involved building them up to final grade after uncovering them.  The amount attributable to Reset Type CM-1 Catch Basins was $75,750.

As stated previously, the added item to reset the catch basins was due to the increased thickness of asphalt requiring them to be built in two steps; the first constructing the underground components, the second constructing the top that includes the surface drain.  The first part included the bottom sections of the catch basins, coordinated placement of the median, underdrain tie-ins, lateral piping and associated penetrations.  The second part included the top sections of the catch basin and the frame and grate/median interface.  Seventy-nine locations were inspected and payment processed for the “Reset Type CM-1 Catch Basins” by a single inspector as reported in the DWR’s.  This activity is the construction of the catch basins to surface level discussed previously.  The payment processing of this item represented a systematic logistical completion milestone for the median assembly.  The payment processing indicates there was no inspection or oversight by Maguire Group or ConnDOT.
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Figure 6 - Simplified Schedule Logic

Figure 6 illustrates the sequence and relationships of various construction activities in the I-84 median.  The completion of activity “RESET CM-1” is the successor activity to all coordinated activities in the median.  The completion of “Reset CM-1” precludes or makes inspection of the predecessor activities extremely difficult.  In order to re-inspect the predecessor activities, the travel lane adjacent to the median must be closed to all traffic.  The Chief Inspector paid these items and a number of bid items for catch basins through journal entries and did not get the verifications ConnDOT procedures required.  ConnDOT procedures require that payment entries are based on field inspection to confirm that the work was done in accordance with the Plans and Specifications and checking by another before being advanced for payment.  Neither of these things appear to have been done.
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Figure 7 - Reset CM-1 CO00186

The granting of a change item to reset the catch basins seems to accommodate the Contractor since the work could have reasonably been considered in the original contract scope.  In this case Maguire Group went beyond approving payment for items that had been inspected even though deficient.  The quantity of the journal entries and their nature indicated they most likely were not inspected at all. 

VIII-h.
Contractor/Inspector Dispute

It was identified through the interview process that a disagreement took place between the Construction Inspector and the Contractor in September 2003.  The origin of the dispute involved non-conforming work and safety violations, both of which are discussed in greater detail below.

The ConnDOT Project Engineer, James Ruitto, informed Maguire Group’s Resident Engineer, Peter Pardee, P.E., that the Contractor was operating heavy equipment in violation of the contract requirements.  Ruitto also communicated his dissatisfaction with non-conforming edge-drain construction that was taking place at the center median.  Pardee then met with the Contractor’s on-site foreman, as well as Superintendent John LaMark, at the Contractor’s office trailer.  An argument apparently ensued in which inappropriate language was used.  After the argument, the Contractor sent a letter of complaint to ConnDOT, demanding that Pardee be removed from the project.  Shortly afterward, a resolution of the matter was agreed upon by all parties involved, including ConnDOT (represented by the District Engineer, Lou Cannon), the Contractor and Maguire Group.  Under the agreement, primary contact with the Contractor would be delegated to Maguire Group’s Chief Inspector, Willie Fritz.  It also was agreed that Pardee would focus his efforts on administering the project from the field office.  It was communicated through the interview process that the intent of the agreement was not to restrict Pardee from going out into the field, but to facilitate the progress of the work.  However, the Project Engineer and Supervising Engineer, when interviewed, both said they perceived the agreement as doing just that—restricting the project’s Resident Engineer from going into the field.  As discussed in the next section of this report, this consequence was all the more significant because the Chief Inspector had problems with his NICET IV certification that bring into question his qualifications for this role.
This contributed to but does not excuse the Resident Engineer not providing oversight to the field inspection as he should have.  If that oversight had been provided, the extent of the failure by the inspection staff to report the drainage deficiencies may have been reduced or averted. 

Chief Inspector Qualifications.  During the prequalification phase of Construction Inspector selection, Maguire Group submitted an organization chart illustrating the proposed principal inspection staff including Resident Engineer, Office Engineer, Chief Inspector and QA/QC Manager.  Upon commencement of the Contract, the proposed Chief Inspector James Bednarski was replaced with Willie Fritz.   

During the Consultant Inspector qualification period, qualifications for Mr. Fritz included representations that were variable in nature.  The first submittal of qualifications prepared by Maguire Group indicated that Mr. Fritz processed 30 years of experience.  A subsequent submittal indicated that he had 18 years of experience.  The submitted resume reports 21 years of experience and simple math calculates 17 years of time between 1985 (last year at University of Connecticut) and 2002.  

On September 6, 2002, Maguire Group submitted assignment letters with corresponding classifications and rates of pay.  In this letter, Mr. Fritz was described as a Construction Inspector III with the corresponding rate of pay.  The letter also indicates that Mr. Fritz has passed his NICET IV certification (as included) and once officially notified from NICET (w/certificate) will be promoted to the Inspector IV level with a subsequent salary increase (requesting ConnDOT approval at such time).  It was in this letter that Maguire Group proposed Mr. Fritz as Chief Inspector.  On September 17, 2002, ConnDOT issued a letter approving personnel and corresponding rate of pay for Mr. Fritz as Construction Inspection III.  There was no correspondence concerning the Chief Inspector proposal.

On November 14, 2002, Maguire Group submitted a request for promotion of Mr. Fritz to Construction Inspector IV (Chief Inspector) with corresponding increase in rate of pay.  There was no NICET Level IV certificate accompanying this request as described in the September 6, 2002 letter.  On December 11, 2002, ConnDOT issued a letter approving the promotion, however the rate of pay proposed was reduced to a five percent increase only.  There was no correspondence concerning the lack of the NICET Level IV certificate.

On December 2, 2002, Mr. Fritz was notified by NICET that his Level IV candidacy would not be evaluated further because he had violated the NICET Code of Ethics.  The violation included claims or misrepresentations documented in his work experience.  The nature of these misrepresentations included a previous reprimand in March 1996 for an identical violation.  Mr. Fritz’s certification status with NICET in all specialty areas was temporarily suspended pending a satisfactory resolution to the matter.  The President/CEO of Maguire Group was copied on this letter.  The letter was included in the personal files of the project files that Maguire Group had maintained on site.  It is not clear from the record that this file would have been reviewed by any ConnDOT employee.
Additional requests for pay increase for Mr. Fritz were approved in August 2004 and September 2005.

The auditors contacted NICET regarding the status of Mr. Fritz in February of 2007 and again in April of 2007.  NICET reported that Mr. Fritz is a NICET Level III – Highway Construction.  NICET Level IV was never attained as specified by the Chief Inspector position.

Mr. Fritz’s suspension by NICET was not reported to ConnDOT either by Mr. Fritz or Maguire Group even though the President/CEO was copied on the notification from NICET.  This left a Maguire Group employee in direct control of the inspection that did not meet the requirements of the job and was misrepresented as doing so.  This failure was exacerbated by Maguire Group seeking rate increases repeatedly during the course of the job. 
VIII-i.
Change Orders that Added Significant Costs
Adjusting Superpave and Related Items.  Various Change Orders totaling over $4 million spanning from December of 2002 to August 2006 included amounts for increased quantities of Superpave and related items.  A time extension was granted partially due to the increase in paving and partly due to the increase in rock excavation. The change orders were recommended by Maguire Group and ConnDOT Project Engineer and approved by the ConnDOT Supervising Engineer.  The majority of this quantity increase was a result of the differing site condition (paving thickness) at the median.

The original quantities for these items were bid at a total of approximately $9 million.  The increase of over 45% appeared to be carried out without a strategic review by ConnDOT as indicated by a lack of justification in the project record that considered the full scope of the decision to keep the existing pavement to some extent.  ConnDOT has verbally stated the paving was optimized, but has not provided the historical record as of this point. 

Underestimated Volume of Rock.  The contract documents for the I-84 project significantly under-estimated the volume of rock that would need to be excavated from the site to widen the existing road and put in new ramps at intersections.  Originally, it was planned that the Contractor would be allowed to halt traffic for up to 10 minutes on Tuesday and Wednesday mornings from 10 a.m. and noon for westbound, and on Tuesday and Wednesday mornings from 9 a.m. to 11 a.m. for eastbound.  The additional rock, however, significantly increased the Contractor’s need to halt traffic, resulting in delays to both traffic and the project schedule.  Also, the increased volume of rock affected plans for its disposal.  Additional disposal sites had to be found to accept the increased amount of rock that was excavated.  The rock items increased by over 180% ($ 3 million).  This implies a major failure by the design to consider field conditions and, as stated earlier for asphalt, the documentation does not show a considered process to evaluate this issue once in construction.  STV has indicated that their excavation of drainage pipe has shown that rock not crushed to the proper sizes was included in the backfill for pipes.  Change orders were issued to the Contractor to compensate them for the additional cost and effort handling and disposal of this rock excavation.
Increase Class A Concrete for Median Barrier Cap.  Change Order 76 in the amount of $232,315 dated October 26, 2005 included amounts for additional Class A concrete quantities.  This unit quantity was adjusted to address an error in the contract documents which did not quantify the concrete in the median barrier cap.  This obvious error would have been caught by ConnDOT if a constructability review had been conducted. 

VIII-j.
Non-Conforming Drainage System

Many aspects of the work on the I-84 project were found to be non-conforming, meaning that they did not meet the project’s specifications and ConnDOT’s quality standards, after the Contractor had been terminated.  Most of these items were measured and approved for payment by the Construction Inspector, Maguire Group.  Perhaps the most serious and pervasive area of non-conforming work involves the installation of the new drainage system, designed to funnel water away from the roadway through a system of catch basins and pipes.

As discussed earlier, the Contractor was responsible for the lines and grades that are part and parcel of the project’s construction.  Maguire Group, as construction inspector and as part of its Consulting Engineer Agreement, was responsible for checking The Contractor’s layout and staking.  A report prepared by STV in November 2006 indicates that most structures were not laid out correctly.  Yet there was no indication in the project record, including daily work reports and survey field notes, that the layout work was done in error.  In fact, survey field notes contain no indication that the drainage or median layouts were checked.  ConnDOT had included in Maguire Group’s contract the scope and budget to carry out the verification and would have expected them to performing that task particularly in light of the Contractor’s reputation of poor survey.  When issues arose such as the bearing problems this should have triggered a review by ConnDOT on whether the Contractor was adequately performed this part of their responsibilities.  If they had done so, the bearing problem would have been caught before it was installed.
It was also discovered that there were serious flaws in how the catch basins were installed.  Most catch basins were not properly located, were not properly aligned, and not properly coordinated with, or tied into, the median barrier and other structures such as retaining walls.  In some cases, catch basins located on the shoulder and on off-ramps were not installed in the proper place and were not functioning properly.

It can be concluded that the layout and placement of the catch basin structures were not followed through to completion.  The material and workmanship of the catch basin structures was also defective.  In many locations, lateral piping interfacing the catch basin structures was not properly coordinated or trimmed.  Piping interfacing with the basins also contained abandoned rigging used to align the pipes.  The masonry construction at the catch basin tops were frequently constructed with inadequate amounts of mortar.  

The extent of the defective work makes clear that the Contractor was purposely constructing them with no regard for their structural integrity, functionality, or adherence to the Contract documents.  That extent of defective work and the Construction Inspection staff’s records, which note items proven defective without noting deficiencies and recommend payment, make it clear that the Construction Inspector was not observing work as required by their contract or not noting deficiencies observed. 

VIII-k.
Surveying and Laying Out the Worksite

Before any work could begin at the site, ConnDOT and its project team needed to fully understand how the project needed to be laid out and what the team could expect to encounter during the course of construction, both at grade and below ground.

ConnDOT was responsible for providing a baseline survey, and retained Close, Jensen & Miller, a Hartford, Connecticut-based design consultant, to develop it.  The survey provided benchmarks for both design and construction and, according to personnel interviews we conducted, met ConnDOT’s requirements.

The Contractor was responsible for construction staking, a process that ensures that the footing layout of all structures is checked before concrete is placed.  Staking also involves measuring the span length periodically as work progresses.  Required lines and grades for this project, as in any construction project, were outlined and explicitly defined in the contract documents.

The Contractor’s layout crew had a long working history with ConnDOT.  Interviews of project staff revealed that this relationship wasn’t always an easy one and that the work of the Contractor’s layout crew was, reputedly, inferior to other layout teams.  It should be noted that the project specifications do not require that the Contractor supply licensed surveyors for layout work.

While the Contractor was responsible for the staking work, the Construction Inspector was responsible for its inspection, ensuring that the initial stake-out of the baseline and benchmarks was done.  Maguire Group sub-contracted this survey checking to United International.  According to ConnDOT, United International had worked on previous projects, and had a favorable working relationship with the agency.

One of the project’s first disputes was over the baseline survey and staking work.  When the project was originally being laid out, the Contractor team indicated that the baseline survey was incorrect.  ConnDOT reviewed the baseline survey and determined that it was, indeed, correct.

Maguire Group, as Construction Inspector, also was responsible for using the survey to validate quantities.  They had surveyors available to them who should have verified the layout of key items such as the bridge bearings.  Survey teams and techniques were employed to assist in the calculation of quantities excavated.  Project field notes indicate that Maguire Group and United International did conduct survey checks when the amount of rock excavated from the sites of future on and off ramps exceeded expectations.

Poorly located catch basins, median barrier and bridge bearings all point to a breakdown in both the Contractor’s responsibility to do that layout and the Construction Inspector’s responsibility to verify that layout. 
VIII-l.
Other Non-Conformities

Several other items were also discovered to be non-conforming:

Bridge Diaphragms:  During the course of construction, workers had to demolish and reconstruct a concrete bridge deck, after it was discovered that the bridge’s steel diaphragms were installed backwards.  As a result of the improper installation of the steel diaphragms, the bridge’s primary steel beams, on which the decking sits, were out of plumb.  The defect was observed and reported to ConnDOT by a welder on the project.  The bridge’s concrete deck was already under construction, and had to be removed, and diaphragms removed and re-installed correctly.  The defect should have been observed by the Maguire Group inspector during installation.  The removal of the bridge deck and the diaphragms, and reconstruction in the proper configuration, has resolved the problem.
Bridge Bearings:  In addition, it has since been discovered that bridge bearings were installed out of alignment, and will require corrective action to bring them into tolerance.  The bridge bearings connect the bridge beams to the ground support but allow movement that the bridge designer required in the design.  The origin of this defect lies with improper survey and layout as well as verification.  The solution of this problem would require relocation of the connecting bolts that are embedded in the concrete portions of inch to put the bridge bearings in the proper location.  Since the condition affects the life cycle of the bridge bearings not safety, the condition may be left alone rather than repair since the repair may not be cost effective.
Light Poles:  It has been reported that median light poles are fatiguing and structural components include signs of fracture or overstress.  Additional testing revealed voids in the welding of the mast arms.  The extent of the problem is being worked out with the vendor with total replacement the most probable outcome.
Median Spalling:  Pre-cast concrete median barriers are also indicating signs of spalling that reveal the aggregate of the concrete.  Review and analysis has indicated that this defect was caused in fabrication and may be due to over vibration of the concrete.  Negotiations are ongoing with the vendor to establish a repair and payment.  Since the condition does not affect the functionality or the life cycle of the median, one possible outcome is a credit from the vendor, but no repair if the repair required is determined to not be cost effective.
The Bridge diaphragms and bearings were failures that should have been identified by the Construction Inspector.  The fact that they were major failures that  should have been a flag to ConnDOT that the Construction Inspector may not have been doing its job.  
VIII-m.
Materials Testing

The Assistant Manager, Division of Materials Testing and the District Engineer have separate and important responsibilities for the sampling and testing of material.  Complete cooperation of both is required to control materials effectively.

The District Engineer is required to submit a copy of all Construction Orders that relate to control of materials to the Assistant Manager, Division of Materials Testing.  In addition, the District Engineer does the following:

· Furnishes to the Assistant Manager, Division of Materials Testing, copies of test reports for certain materials tested by the District including in-place nuclear density tests for all materials, such as bituminous concrete, structural backfill, embankment and base materials.  Also air content and slump tests for concrete.

· In consultation with the Assistant Manager, Division of Materials Testing, of the final disposition of all materials rejected by the Laboratory.

· Ascertains that samples for all materials on every project are representative of the material used and meet the contract specifications.
The Assistant Manager, Division of Materials Testing does the following:

· Submits results of the tests promptly.

· Is available for consultation by and acts as an adviser to the District Engineer on all matters pertaining to the sampling, testing, and combining of materials.

The primary responsibility for adequate and sufficient testing rests with the Chief Inspector.  The Chief Inspector is the person in the project that identifies the material that is to be used, advises the material lab that certification of the vendors identified is required and provides field samples to the ConnDOT materials lab for testing.  Under ConnDOT procedures at that time, either the Project Engineer or the personnel at the materials testing lab would have had to notice that materials testing for certification they would normally expect was not being requested by the Chief Inspector to know that something required wasn’t being done.  The Project Engineer is responsible for providing adequate supervision and instruction to the Inspector to ensure adherence to material testing requirements.  The Inspector is responsible for taking samples in ample time so that the Laboratory will be able to complete the tests and forward the results to the District Engineer before the Contractor desires to use the material.  This particular logical relationship is traditionally defined in the project schedule but not required in the current contract documents.  The result may allow un-approved materials installed in the constructed work due to construction activities preceding material approval.  The Chief Inspector must send samples of all materials to be used on the job, except those to be tested at the source or by the district to the Assistant Manager, Division of Materials Testing Section. 

In review of the project record and interview process, the materials testing procedure was generally performed in accordance with Construction Manual provisions; however, in numerous cases it was determined that the entire procedure was not followed.  The STV Inc. Pipe Investigation identified several locations where the wrong type of pipe was improperly installed and/or the quality of the pipe could not meet visual inspection to assure that the product was the same as the approved.  

FHWA interviews communicated that the Division of Materials Testing was required to perform independent material and compaction testing activities not requested by the Chief Inspector.  FHWA also reported that they have not received any certified copies of these test results.  ConnDOT procedures do not support the assertion that the materials testing lab initiates testing independent from that requested by the project.  As discussed previously, Maguire Group’s Chief Inspector had that responsibility of theI-84 project
The submittals required by the Contract included administrative and material type submittals.  Site Manager, an administrative data management system, is used to log and track all submittals as well as testing status of materials.  A review of administrative and material submittals indicated that Construction Manual requirements were generally followed. 

The Inspection of specified materials took place on site as well.  Samples of materials are required to be taken under the observation and/or supervision of the Materials Testing Section, Office of Construction or FHWA personnel.  The project record indicated that both acceptance samples and assurance samples were taken in accordance with Construction Manual procedures.  There were instances where materials specified were not constructed at pipe backfill locations.  It also appears that pre-cast concrete median barrier sections are subject to de-lamination which indicates a departure from approved method and material manufacturing process.

While the Project record does not point to any failure in the Materials testing and Certification, the STV inspection has revealed that the Contractor used pipe and backfill material that was not acceptable and raises questions about whether the material documented is what was used to build the Job. 
The above changes and other issues resulted in the Contract value increasing by $13.4 million, and the Contract completion extending to April of 2006.  It should be noted that this completion date was not realized, since the Contractor was terminated before the project was done.  However, the Contractor was granted 74 additional days due to the increases in scope discussed above.  The construction inspection Contract was increased by $1.25 million to reflect that increased Contract duration.

Table 5 - Contract Changes

	
	Original
	Change
	Final

	The Contractor Contract Value
	$51,984,906
	$13,381,444
	$65,366,350
	27.5%

	Contract Duration (calendar days)
	726
	74
	800
	10.2%

	Maguire Group (CI) Contract Value
	$4,443,230
	$1,250,283
	$5,693,513
	28.1%


IX.
Other Issues

Several other factors also impacted the I-84 project, albeit less dramatically.  These factors are discussed below.

IX-a.
Progress Payments

Progress payment estimates on the I-84 Project were generated bi-monthly in accordance with the Construction Manual dated 1998.  In order for a contract item or change order to be paid, the specified method of reporting, computation and verification was required.  Items to be processed for payment were identified on the Daily Work Report (DWR) and cross referenced to Volume II “Contract Items”.  Volume II entries included a daily log of quantities reported in the DWR’s.  Volume III “Computations” included sketches and calculations used to determine quantities reported in Volume I DWR’s.  Volume I, II, and III are complementary.  

The progress payment estimate was generated through daily entries into Site Manager by the CI Office Engineer.  The quantities are shown on a copy of the latest processed estimate.  At times it was necessary to use estimated quantities for progress estimates.  All entries were noted “Est.” on the hard copy DWR and in the reference field of the Construction Management Report (CMR).  When actual adjustments were made on the DWR to the previously estimated payment, the hard-copy DWR was cross referenced to the original DWR.  “Adj.” was entered on the DWR and cross referenced on the CMR.

The items processed for payment were signed off by the Inspector and Resident Engineer on each DWR.  All progress payment estimates were reviewed and signed off by the ConnDOT Project Engineer and Assistant District Engineer.

In review of the project record, adjustments to previous estimates were made as well as corrections to errors.  The adjustments and corrections were made as a result of record review and reconciliation by the CI. Volume III reports did indicate that estimate checks and verification were incomplete.  The change order item CO00186 (Reset CM-1) included payment for items with no signatures or checks in Volume III Computations.  The entire quantity processed for payment was not constructed in conformance with contract requirements.  The value paid for this item was approximately $76,000.  The Construction Manual requires that each computation must show the date and name of the persons, both signatures and printed names, in the following formats:  “Computed by ___________________” and “Checked by ______________________”.  This was not carried through for this pay item.  This example represented a departure from the Construction Manual.
IX-b.
Schedule

The Contractor submitted monthly updates in CPM format to ConnDOT.  CPM is a critical path technique method of project scheduling.  Additionally, the Contractor submitted and presented a two week look-ahead schedule at progress meetings.

In review of project schedules, it is not clear if re-sequenced work was incorporated into the overall schedule.  The schedule updates do reflect an attempt at a Work Breakdown System outlining major geographical areas of the work.  Change Order work and most procurement items were not incorporated into the schedule.  Other significant schedule deficiencies included: work performed by subcontractors, delays, testing and owner responsibilities and activities.  The consequences of incomplete scheduling impacted both the CI and ConnDOT, and their ability to plan resources and manage the project.  The use of the movable barriers (an issue discussed later) and the Contractor’s intent for night work would have been clarified at the start of the Project with proper scheduling submission and review.

IX-c.
FHWA Oversight

The Federal funding of Project 0151-0274 required that FHWA participate in the oversight of the work.  A stewardship agreement was memorialized and Memorandum of Understanding signed by obligatory parties to the project.

FHWA personnel were in attendance at most weekly meetings and participated in the review of change orders as well as opining on several significant project issues.  The project file did include FHWA inspection reports documenting bridge construction; however, there were no general inspection files in the project record.  A sampling of other ongoing ConnDOT/FHWA projects was conducted and included FHWA inspection reports, both satisfactory and un-satisfactory.  During the interview process a number of issues of concern were discussed including notification of non-conforming work, independent on-site material verification and testing and ConnDOT project output.
IX-d.
ConnDOT Oversight

ConnDOT outlines limits of responsibility and workload for Project Engineers and associated Supervising Engineers.  The I-84 Waterbury Project was assigned Project Engineer James Ruitto.  The project was classified as a major project in excess of $50M.  In accordance with ConnDOT guidelines, this should have been the only project assigned to this Project Engineer.  Through the interview process, it was learned that the same Project Engineer was also responsible for two other major projects including the adjacent I-84 project also classified in excess of $50M.  It is clear that ConnDOT overestimated the production capacity of one Project Engineer.  The District Engineer at that time acknowledged this overestimation during the interview process.  In addition to the Supervising Engineer, the district oversight participation included the Assistant District Engineer and District Engineer.  A Supervising Engineer from the Office of Construction acted as liaison between the District Office and the Office of Construction.
The Project Record does not indicate strong oversight or support for the Project Engineer.  The few meetings that indicate active participation by Senior ConnDOT staff, the traffic issues meeting in May of 2002 and the resolution of the Resident Engineer’s dispute with the Contract Superintendent, do not appear to improve ConnDOT’s situation with regards to the Contract, but rather the Contractor’s. 
X.
Findings and Conclusions

The I-84 construction project was built by the Contractor with major flaws in the drainage systems that were not documented by the Construction Inspection Contractor.  These flaws included both work installed improperly and work not installed at all.  The extent of the flaws and the records generated by the Construction Inspection Consultant indicate the construction inspection consultant staff most likely observed the flaws, but did not report them.  Based on the above investigation, HILL has made the following findings:

· The majority of the drainage items including both pipe and catch basins were improperly installed, either not inspected or inspected but non-conformities not identified or recorded.  In some cases they were paid for without following proper procedures including field verification and signoffs;

· The value engineering proposal to not initially mill the existing pavement, but rather use core samples to establish existing concrete grade evolved into a major change in the character of the work due to the depth of asphalt discovered in this process.  The asphalt was up to 21” thick; however, the design was based upon 6”.  This change resulted in significant increases in the contract value due to added asphalt and created a condition that complicated the inspection of the catch basins;

· A dispute between the construction inspection Resident Engineer and the Contractor’s superintendent ended with the Resident Engineer being removed from field oversight.  The Chief Inspector was delegated to fill this position.  His lack of a NICET level IV certification meant that he did not meet ConnDOT’s criteria for filling this position nor was there any indication that ConnDOT intended to waive that requirement in this case.  The resulting condition removed the Resident Engineer from his quality assurance role over the Chief Inspector and allowed for the lapses both in the field inspection and in the reporting and documentation of the Project;

· A number of instances of nonconforming work occurred during the contract that were discovered by individuals other than the construction inspection forces.  These included not only the drainage systems discussed above: but also; improper installation of the bridge structure that required the reconstruction of the deck, improper installation of bridge bearings that is yet to be corrected, surface sprawling of the precast concrete median barriers and defective welds in the mast arms the median light poles.  The last two items were discovered after the Contractor and the construction inspection firm had been removed from the project;

· Construction Inspector documentation did not include any indication of non conforming work as required by Contract.

· DOT documentation and recordkeeping did not provide a clear auditable trail for major decision making.

· A precast concrete moveable barrier system was introduced into the project but not integrated into the contract documents resulting in payments to the Contractor for making movements with the barrier that were never done.  This problem was compounded by decisions made to allow the Contractor to expand his daytime access to the work zone in the median during Stage 1 such that the moveable barrier was no longer required, but significant increases in police protection were paid for by ConnDOT; and

· The Contract documents included errors during the design process including:

incorrect quantities, specifically the rock excavation that was significantly underestimated, and the failure to identify the class A concrete cap located in the median area; 

· It appears that the constructability was not performed or was incomplete.  For example, maintenance and protection of traffic was unclear about what work would be restricted to nights and how the moveable barrier was to be used.  These errors significantly changed the construction from what the apparent intent was during design.

The issues identified above and set out in the Task 3 Report resulted in a contract that had both a significant amount of nonconforming work and a large percentage of change orders.  Change orders totaling $13.4 million were 26 % of the total contract value.  Some level of this nonconforming work may have been identified during final punch-list and the Contractor forced to correct it if the Contractor had not defaulted on the contract.  However, many of the drainage problems are not visible and may not have been discovered until after Contractor Close-Out.  The lack of effective constructability during design also gave rise to errors in payment quantities and problems in the payment for maintenance of traffic, both in the apparent overpayment for the moveable barrier item and increases in the cost of traffic protection.  The processing of the change orders appeared to follow the correct procedures; however, it did not reflect an overall review of the impact of decisions made early in the project.  When ConnDOT faced issues that could have gone for or against the Contractor, they appeared to be decided in the Contractor’s favor.  It is possible that that a more complete, objective review took place but was not documented based on the information provided to us at this time.

Appendix 1 – List of Interviewees

Appendix 1 - List of Interviewees

	Name
	Title (I-84 Project)
	Organization

	Arthur Gruhn
	Construction Administrator
	ConnDOT

	Lew Cannon P.E.
	Assistant District Engineer
	ConnDOT

	Mark Rolf P.E.
	Construction Division Chief
	ConnDOT

	Ralph Carpenter
	Commissioner
	ConnDOT

	H. James Boice
	Deputy Commissioner
	ConnDOT

	Robert Baron P.L.S.
	Manager of Survey Operations
	ConnDOT

	Ravi Chandran P.E.
	OOC Supervising Engineer
	ConnDOT

	Bradley D. Keazer
	Division Administrator
	FHWA

	John Formosa
	Assistant Division Administrator
	FHWA

	Joe DeMarco
	Project Engineer
	ConnDOT

	Jay Duty
	Survey
	District 3

	ConnDOT
	
	

	Brian Castler
	Manager of Construction Operations
	ConnDOT

	Jim Ruitto P.E.
	Project Engineer
	ConnDOT

	Russ Wagonner
	Supervising Engineer
	ConnDOT

	David Ferraro
	Transportation Engineer 3
	ConnDOT

	Susan Orsini
	Transportation Engineer 3
	ConnDOT

	Raeanne Curtis
	Deputy Commissioner
	ConnDOT


* Some titles have changed during the course of the project duration.

