
Conditions, Contacts and Conduct Regarding DelDOT’s Closure of

  the I-495 Christina River Bridge
July 3, 2014

Introduction

The Delaware Department of Transportation conducted an emergency closure of I-495 on Monday evening, June 2, due to concerns over the discovery of leaning piers and misaligned deck components on bridge 1-813 over the Christina River in Wilmington, Delaware.   
Following the closure, the bridge was inspected and determined to be structurally unsafe for traffic due to the tilted condition of piers beneath a 400 foot section of the bridge deck on the south bank of the Christina River. 
Repairs to the structure are underway using Emergency Relief Funds from the Federal Highway Administration. These funds were pledged to DelDOT in a letter dated June 27 in the amounts of $30 million for phase I to reopen the bridge and $15 million for phase II to complete permanent repairs to the structure. The reopening of the southbound span of I-495 is currently projected to take place by Labor Day. 
DelDOT’s consultant AECOM and the Federal Highway Administration have determined that the pilings supporting these piers were subjected to extreme pressure due to the lateral displacement of subsurface soil caused by the weight of dirt stockpiled next to the northbound lanes of the bridge.  DelDOT has retained the firm of Ober Kaler to work with the Delaware Attorney General’s Office to calculate and recover whatever amount is owed to the state. 

Because the circumstances leading up to the bridge closure is a matter of public safety, is the subject of numerous FOIA inquiries and will form the basis of possible litigation and human resources actions on the part of DelDOT, an internal review of all emails, telephone calls, bridge inspection reports, permit requests, easements and right-of-way files pertaining to the bridge was conducted at the request of Secretary Bhatt.    

This review answered various questions about 1) the condition of the bridge prior to closure; 2) the number, source and content of contacts to the agency about its condition; and 3) the conduct of agency personnel in response to these contacts.
The results of the review will be used to enhance DelDOT’s ability to monitor bridge conditions between regularly scheduled inspections and to respond more comprehensively to reports of potential problems.  

Chronology 

The following chronology covers key events, activities and conditions found as part of DelDOT’s review of records pertaining to the I-495 Christina River Bridge (1-813).
1968 – DelDOT acquires three small parcels on the south bank of the Christina River for construction of the bridge from Pyrites Co., Inc. Pyrites retains no rights to the use of the property. (exhibit A: deeds)
1970 – DelDOT acquires another small parcel from Lester and Suzanne Nolan on the south side of the Cristina River for construction of the bridge.  The Nolan’s retain no rights to the property. (exhibit A: deeds)
 1971 – DelDOT acquires 2.5 acres of land from DuPont Co. on the south bank of the Christina River for the construction of the bridge.  DuPont retained the right of ingress, egress and storage of automobiles within the state right-of-way, the area of land under the bridge.   (exhibit A: deeds) 

1974 – Construction is completed on the bridge at a length of 4,800 feet using three main spans over the river and 35 approach spans. The steel girder and concrete bridge deck rests on 37 sets of supporting piers.  The bridge is designed by Greiner Engineering and built by G.A & F.C. Wagman, Inc.  The bridge design is typical of those used to build similar structures nationwide during that era of Interstate highway construction. (exhibit B: bridge history)
The soil on which the bridge is constructed is known to be comprised of soft sediment deposited by the river that is also contaminated by heavy metals, including iron, arsenic and lead.  
1977 – I-495 is officially opened to traffic on June 15.
1982 – 2012 – The bridge is inspected every two years and maintains ratings of “good” for the deck, superstructure and substructure every year except 1994, when the superstructure is rated at 3, or structurally deficient.  The rating is caused by faulty repairs made after a sign structure and bracket puncture a hole in a girder under span 7.  Repairs are made and the superstructure is again rated in good condition. (exhibit C:  Inspection History & Procedures)
· 1988, on February 26 a tanker truck filled with 8,500 gallons of gasoline crashes on the side of the bridge north of the Christina River, goes over the side and catches fire.  The resulting blaze warps some of the steel beams and cracks support columns.  The southbound bridge is closed for several months for repairs.  This incident does not affect the south side bridge spans or piers.
· 1992 – 1994, concrete poured during the Interstate 495 initial construction and that of the nearby Delaware 141 Newport freeway proved to be defective and began to show signs of premature cracking by 1990. A massive reconstruction project began in 1992 to replace the concrete road surface of the entire length of Interstate 495.  This work is unrelated to the piers supporting the bridge.

· 2012 – The most recent inspection of the I-495 Christina River Bridge prior to its closing was complete as of Oct. 8, 2012.  The inspection report rates the deck at “6”, the superstructure at “7” and the substructure at “6”.  These are the same ratings the structure received in 2006, 2008 and 2010.  The next biennial inspection is scheduled for Sept. 2014.  The 2008, 2010 and 2012 reports have been posted to DelDOT’s I-495 bridge project web page. 
· At an undetermined time after the Oct. 2012 bridge inspection and before June 2014, Keough Contracting, Co. of Wilmington, DE began stockpiling fill dirt in an area on the east side of the I-495 bridge adjacent to the piers.  DelDOT is not informed of this activity. Due to the fact that Christiana Ave. is not a state-owned road, DelDOT personnel do not visit that location on a regular basis. (exhibit D: map showing location of dirt stockpile).  
April 2014 - DelDOT is first notified of a potential problem with the bridge by an alert citizen and dispatches personnel to investigate.  (exhibit E:  audio transcripts)
· April 15 – 5:00 – 5:54 p.m. (estimated) - Charles Allen, Jr. of Elkton, MD attempts to contact DelDOT by placing a 411 call.  When he is unable to speak with anyone, he phones 911 to report his observation that bridge deck components appear to be out of alignment.  The call is referred to DelDOT’s Transportation Management Center (TMC) in Smyrna.

· April 15 – 5:55 – 6:00 p.m. - TMC dispatcher John Collins calls Mr. Allen to discuss his concerns about the bridge in detail.  Mr. Allen says he drives over the bridge on a regular basis and is somewhat familiar with bridge design.  He is concerned about what he has seen, describing a separation and misalignment of the median wall.  He asks DelDOT to investigate. 
· April 15 - 6:08 p.m. - Mr. Collins telephones Area 14 Assistant Supervisor Al Kitts to request a drive-by inspection of the bridge. 

· April 15 – 6:30 p.m. - While conducting a drive-by inspection of the bridge, Mr. Kitts speaks with Mr. Collins to report his observations.   A misalignment of the median barrier wall in the center of the bridge of approximately 8 to 10 inches is observed. Mr. Kitts tells Mr. Collins he will have an inspector look at it the following day. 
· April 16 – 8:00 a.m. (as per oral statement) - Mr. Kitts speaks to Blair Keene at DelDOT’s Chapman Yard.  Mr. Keene is a consultant to DelDOT employed by Century Engineering who routinely checks road conditions, sign structures and guard rails that are in need of possible repair.  Mr. Kitts reports a gap in the barrier wall and asks Mr. Keene to investigate.

· April 16 – 9:21 a.m. - Mr. Kitts has a DelDOT clerk close the work order. No comments are provided in the work order under the heading “Yard check barrier wall 495 SB at Terminal Ave.” (exhibit F: work order record)
· April 16 or 17 – between 7:00 a.m. and 3:00 p.m. - Mr. Keene conducts a drive-by inspection of the southbound portion of the bridge and does not find anything out of the ordinary. 
·  DelDOT’s Bridge Section is not notified of Mr. Allen’s phone call, the two inspections or their results.
· DelDOT does not contact Mr. Allen to report on the result of their inspections.

May 29 –June 2, 2014 – DelDOT’s Bridge Section is alerted for the first time (May 29) to a potential problem with the I-495 bridge by the engineering firm Duffield Associates. The contact from Duffield Associates results in an inspection of the bridge piers and a decision to close the bridge to traffic on June 2.  (exhibit G:  Duffield Associates and DelDOT emails regarding the closure) 
· Thursday, May 29, 4:19 p.m. - Dave Charles of Duffield Associates, Inc. telephones Jason Hastings, DelDOT Civil Engineer for Bridge Design to report that while on a site visit that day “they observed a large pile of fill material… ‘southeast of the northbound lanes of the I-495 bridge and that two of the supporting columns supporting the northbound I-45 bridge appeared visually to be a little ‘out of plumb”.  Mr. Charles says he will follow up the phone call with an email and photos.
·  Thursday, May 29, 6:00 p.m. – Mr. Charles sends an email and photos to Mr. Hastings.  
· Thursday, May 29, 7:30 to 7:40 p.m. – Mr. Hastings acknowledges the email from Duffield Associates, Inc. by sending an email thanking them for the information and saying bridge management will visit the site the following day.   He also sends a copy of the Duffield email to his colleague Jason Arndt, DelDOT Civil Engineer for Bridge Management, copying Mr. Charles from Duffield and Barry Benton, Assistant Director of Transportation Engineering (head of the Bridge Section).  Mr. Hastings writes to Mr. Arndt, “it would be worthwhile for us to have a team stop by the bridge tomorrow to check it out.”

· Thursday, May 29, 8:35 p.m. – Mr. Arndt replies to Mr. Hastings via email writing “I believe Matt and I will be up that way sometime within the next week, so we will stop by and take a look. The bridge will also be inspected by our consultant in September, so we can forward them the information to have them pay close attention to these columns.”  

· Friday, May 30, 7:10 a.m. – Mr. Arndt sends the email string to his associate Bridge Inspection Engineer Matt Mortensen, writing “This was forwarded to me. I’d like for us to swing by sometime within the week to check it out.” Mr. Arndt pulls the bridge plans and inspection file for review.
· Friday, May 30, 4:05 p.m. – A report from a 911 call is sent to the Transportation Management Center regarding the I-495 bridge.  The report describes a contact from Mr. Timothy Walls, address unknown, as follows: “Just drove over the bridge and says it appears that the center span has sunk in the last couple days says he could be wrong but thinks someone should check it out".   

· Friday, May 30, 4:15 p.m. – TMC dispatcher Pam Stant contacts Motorist Assistance Patrol driver Art Waite and requests ““Alright MAP 2 I’ll need you to see if you can investigate this the best you can, 495 southbound person drove over the big bridge says it appears the center span has sunk-in in the last couple of days, can you check that out and see if there is anything wrong with the center of the bridge?”

·  Friday, May 30, 4:24 p.m. – Mr. Waite contacts Ms. Stant and says, “Ah yeah I don’t see what they’re talking about, I just went over both directions.”   Ms. Stant responds, “10-4, and you don’t find any dips or problems with the bridge?”  Mr. Waite replies, “No”. (Exhibit H:  telephone call transcripts)
· Monday, June 2, 9 a.m. (estimated) – Mr. Arndt and Mr. Mortensen arrive at the I-495 bridge to begin their assessment. They are unable to access the site through a locked gate and enter through a hole in the fence.  They spend the morning taking measurements of the bridge and narrow down the tilting columns problem to four sets of piers. To better understand what is happening to the bridge, they decide they need to review the soil records for the bridge that are back in Dover.  
· Monday, June 2, noon (estimated) – DelDOT equipment operator Bill Stevenson calls North District to report a problem with the barrier wall on the bridge.   Maintenance Supervisor Bill Thatcher  tells District Maintenance Superintendent Jim Sullivan to drive to the bridge and investigate.  Mr. Thatcher then receives a call from DelDOT street sweeper driver Chuck Dietz who reports a barrier wall problem on the bridge.  Mr. Thatcher then calls DelDOT’s bridge section and leaves a message for Mr. Arndt to call him.  Mr. Arndt returns the call and informs Mr. Thatcher he is aware of the situation.  Mr. Thatcher informs North District Engineer Don Weber of the situation and they go to the bridge.   
· Monday, June 2, 1:00 pm (estimated) – Mr. Arndt returns to DelDOT’s Dover administration building at approximately 12:30 p.m. and meets with Mr. Benton to report the condition of the bridge.
· Monday, June 2, 1:15 pm (estimated) – Mr. Benton and Mr. Arndt meet with DelDOT Chief Engineer Robert McCleary to discuss the bridge and review the inspection file.
· Monday, June 12, 1:30 (estimated) – Mr. Weber calls DelDOT Director of Maintenance and Operations Mark Alexander to report the condition of the bridge and sends emails with photos.

· Monday, June 2, 1:45 p.m. (estimated) – Mr. Benton and Mr. Arndt begin driving from DELDOT’s office in Dover to the bridge to examine the structure.  
· Monday June 2, 2:02 p.m. - Mr. Alexander sends Secretary Bhatt and Deputy Secretary Nicole Majeski an email with photos of the bridge advising them of the potential need for closure. (exhibit I: M. Alexander email to Secretary Bhatt)
· Monday, June 2, 2:15 (estimated) – Secretary Bhatt returns to his office and is met by Mr. McCleary. They begin discussing the condition of the bridge.
· Monday, June 2, 2:30 – 2:50 p.m. (estimated) – Mr. Alexander and Ms. Majeski join Mr. McCleary and Secretary Bhatt to discuss the condition of the bridge, the need for possible closure and traffic implications.  Secretary Bhatt speaks twice by phone with Mr. Benton who is en route to the bridge.  During the second call, Secretary Bhatt decides to close the bridge as quickly and safely as possible pending notification of Governor Markell. 

· Monday, June 2, 2:55 p.m. (estimated) - Secretary Bhatt calls DelDOT’s Assistant Director of Transportation Engineering (head of the Traffic Section) Mark Luszcz and tells him to make plans to close the bridge as soon as possible without creating a chaotic and unsafe traffic condition.
· Monday, June 2, 3:00 p.m. (estimated) – Secretary Bhatt calls the Governor’s Office and speaks with Chief of Staff Michael Barlow.  He explains the situation and asks that the Governor be told.

· Monday, June 2, 3:03, p.m. (estimated) – Mr. Barlow interrupts a meeting to inform Governor Markell about the bridge.  The Governor tells the chief of staff that Secretary Bhatt should close the bridge if he thinks it is the right thing to do.   The chief of staff calls Secretary Bhatt to inform him. 
· Monday, June 2, 6:00 p.m. – Closure of I-495 begins and is clear of all traffic by 9:00 p.m.
Findings & Recommendations

Based on the review of the record prior to the closure of the I-495 bridge, DelDOT concludes as follows:

Bridge Maintenance and Inspection

Findings:

· DelDOT’s bridge inspection standards and procedures are compliant with National Bridge Inspection Standards (23 CFR 650.3), which sets the national standards for the proper safety inspection and evaluation of all highway bridges in accordance with 23 U.S.C. 151. 

· Delaware’s bridge inventory is rated at 94.8% in good or fair condition.

· The Bridge1-813 on I-495 over the Christina River in Wilmington was appropriately inspected and maintained as per applicable federal standards and commonly accepted highway engineering practices and procedures.
Recommendations:

·  DelDOT must expand the scope of the inspection process of bridges to include those  that are known to be built on poor soils for the potential, and presence, of unanticipated structural loadings due to activities on lands within and adjacent to the State right of way.  All bridge inspections should include a review of materials and equipment stored near bridges and their potential to damage the structure.  The subsoil conditions of bridges statewide are being reviewed and a list of bridges built in poor soils will be assembled. Once this list is assembled, DelDOT needs to determine if additional right of way is needed to protect the structural integrity of any bridges.

Bridge Right of Way and Stockpiled Dirt

Findings:


· DelDOT did not have prior or contemporaneous knowledge of the stockpiling of a vast quantity of fill dirt that was stockpiled on the southeast side of the bridge piers. According to FHWA and AECOM, the weight of this dirt caused a lateral movement of the soil beneath the bridge, deformed the supporting steel “H” pilings, cracked the pile cap (aka footer), and induced a rotation or tilt in 4 piers (aka support columns) and the bridge deck.

· The soil was placed next to the bridge piers sometime after the last inspection of the bridge in 2012. The specific origins of the soil stockpiled by Keough Contracting, Inc. on the southeast side of the bridge is not known to DelDOT, however, Keough Contracting has stated that it came from a variety of sources and was available for purchase as fill. 
· DuPont Co. retained the right of ingress, egress and storage of automobiles within the State right of way under the I-495 Bridge.   DelDOT did not grant rights of access to other property it owned in the area.
· The extent Keough Contracting trespassed over state right-of-way to access the location where the soil was stockpiled is not fully determined. The ownership and control of a gated fence erected on the northeast side of Christiana Avenue on the southeast side of the bridge is unknown.  
Recommendations:

· DelDOT’s legal counsel needs to conduct a thorough title search of property in the affected area and survey the locations to determine exact property lines – as well as the ownership and control of the gate erected next to the bridge on Christiana Ave. 

· DelDOT will investigate the use of electronic bridge monitoring technology - such as that used on the Indian River Inlet Bridge and the Delaware Memorial Bridge - on bridges that are known to meet a set of risk-based criteria – such as those built on poor soils, including the I-495 bridge.  Tilt sensors that can be monitored remotely have been installed on the I-495 bridge and will remain in place.

Response
Findings:

· The calls to 911 about the condition of the bridge on April 15 and on May 30 were the thoughtful and caring acts of concerned citizens.  These notifications are greatly appreciated and DelDOT commends those who placed the calls. 

· DelDOT’s response to the calls from citizens about potentially hazardous road conditions were not handled appropriately and did not include the relay of sufficient information to the sector of the agency best able to assess the situation.  DelDOT’s bridge section should have been informed about the 911 calls and participated in the investigation.

· Duffield Associates’ contacted DelDOT’s bridge section the evening of Thursday, May 29 to report the tilted condition of the bridge piers. Their actions are greatly appreciated and they are commended.

· Upon receipt of the Duffield emails, DelDOT’s bridge section responded afterhours and began their evaluation.  It is clear, however, they should have taken action to inspect the bridge as soon as possible on Friday, May 30.

· Once the condition of the bridge was assessed and presented to DelDOTs’ senior management team the afternoon of Monday, June 2, the chain of decision-making functioned smoothly and effectively so that informed judgments could be made and appropriate actions taken.

· Although I-495 was eventually closed to protect public safety, the agency missed opportunities to close the bridge earlier. 

Recommendations:

· A new policy will be adopted to improve DelDOT’s response to reports of bridge-related problems.  Highlights include:

The following reported Road Conditions will be considered a High Priority: 

· Structural Integrity of a bridge.

· Structural Integrity of an Overhead Sign Structure.

· Structural Integrity of a High Mast Lighting Structure.

· Structural Integrity of a Dam and/or dike.

For High Priority road conditions two District Representatives and a Bridge Management Representative will all receive immediate positive contact about the condition for review.  

· This will be during both normal working hours and after normal working hours.  Bridge Management is generally contacted on these type of reported road conditions; however, this will ensure they are contacted every time. 

District Representatives will include the normal Area Contact along with the District Maintenance Superintendent.

· Designation of the District Maintenance Superintendent (or designee) as a required contact is a new safeguard.
  

The High Priority Road Condition will be immediately reviewed by the District Superintendent (or designee) and the Bridge Management Representative.  Appropriate action will be taken based on review and findings.

· The normal District Area Contact will typically review the road condition with the District Superintendent.  However  the District Superintendent (or designee) will be required to review the High Priority Road Condition along with Bridge Management immediately.  Appropriate action will be taken based on findings.  This will be during both normal working hours and after normal working hours.
  

A Work Order generated for a High Priority Road Condition will have “check box” indicating a high priority item.  When checked an e-mail notification of the Work Order to a specified distribution group will automatically be sent.  

· This will immediately alert the distribution group to the work order and road condition reported. The distribution group will include:  TMC-1, the Chief Engineer, the Director of Maintenance and Operations, the Director of Public Relations, the District Engineer, Maintenance Engineer, District Superintendent, Bridge Management and Business Systems.  TMC-1 will also issue a Critical Incident e-mail when appropriate.

Closure of any High Priority Work Order will require approval by both Bridge Management and the District Superintendent.

· Both groups will have to enter details about their review and findings in the “log” tab of the Work Order and provide their approval to close the work order. 
  

Only the Business Systems Group (M&O audit and administration) will be allowed to close a High Priority Work Order.  

· The Business Systems Group will review the Work Order log and assure both recommendations for closure have been received prior to closure of the work order.

Detailed Communication will be required throughout the whole process.

· All involved with the process will be required to provide detailed and thorough descriptions of the reported road condition, review, findings, recommendations, any remedial action taken, and reason and recommendation for closure of the work order.  This includes both the written communication along with the positive contacts. 
   

The Business Systems Group will also provide Bi-Weekly Audits of the High Priority Road Condition Notification/ Work Order Process.

· The purpose of the audit will be to see if the Notification/Work Order Process is in accordance with outlined directive and S.O.P.

Under appropriate conditions, those who contact the department with road safety concerns will be updated on the outcome of the department’s investigations.
The proposed improvements provide the following:

· Identification of High Priority reported Road Conditions.

· District review being done at the higher District Superintendent level.

· Bridge Management providing immediate review for all High Priority Road Conditions.

· Required twofold review of High Priority Work Orders.

· Increased notification and communication.

· Required twofold approval for closure of a High Priority Work Orders.

· Auditing will provide accountability for following outlined procedures.
(exhibit  J: High Priority Road Conditions policy)
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