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The purpose of this document is to identify scour critical bridges which could sustain damage during a flood event and close them to traffic prior to any failure of the bridge.  This program will not prevent a scour critical bridge from failing.

The Hunterdon County Plan of Action for Scour Critical Bridges references the New Jersey Department of Transportation Bridge Scour Evaluation Program ‘Plan of Action Report for Stage II In-Depth Scour Evaluation of State Bridges’ and ‘Flood Monitoring Forms & Data Sheets for State Owned Scour Watch List Bridges’ dated August 2006 (or the current updated version) for all information not provided in this document.

The intent of this document is to provide the procedures by which Hunterdon County will monitor their scour critical bridges during periods of high water flow where the bridges would be vulnerable to damage.  This document will establish procedures that define the roles and actions of the various individuals which are responsible for: the pre-event procedures; the procedures during the storm event and the post-event procedures to assure the safety of the traveling public.

I. Storm Pre-Event Procedures

1. The pre-event period begins when a significant storm has been forecast or flood warnings have been issued including Flash Flood Warnings, Flood Warning or Flood Watch.  The activities within this period will be performed by and are the responsibility of the Hunterdon County Office of Emergency Management—OEM (William Powell, Emergency Management Coordinator @ 908 806-5826 or as a back up; Mark Bishop, Deputy Emergency Management Coordinator @ 908 806-5824).  The Hunterdon County OEM will monitor the National Weather Service (NWS) and United States Geological Service (USGS) websites for the latest stream gauge information and precipitation intensities.  Samples of the information available on the USGS website are provided in Section VII.
2. When any stream in Hunterdon County has reached the ‘River above Flood Stage’ on the USGS website, John Glynn, Director of Roads, Bridges, and Engineering @ 908 996-4821 shall be notified by the Hunterdon County OEM.  The back-up for the Director shall be Donald Sutton, Superintendent of Bridges @ 908 995-0488 or 908 337-4936.

3. The Director of Roads, Bridges, and Engineering shall determine which streams in Hunterdon County have reached ‘Flood Stage’ and identify the scour critical bridges in the County that are impacted by the streams that have reached this stage and will require monitoring.  The Hunterdon County Scour Watch List Bridges is provided in Section IV.

4. The Director of Roads, Bridges, and Engineering shall direct that monitoring of the bridges begin and assign the bridges which require monitoring to County staff.  Generally, the County Road Department will be assigned to monitor the bridges on County Roads and the County Bridge Department will be assigned to monitor bridges on the Municipal Roads.

 II.  Procedures for the Storm Event Period

1. The County Road or Bridge Department staff assigned to perform the monitoring shall perform an initial field monitoring of the scour critical bridges which have been identified as soon as is practical.  For each monitoring, the standard ‘Flood Monitoring Program’ form shall be utilized (see attachment).  Instructions for the completion of the ‘Flood Monitoring Program’ form are provided in Section V of this document.  Identification of a ‘critical’ item in the ‘Flood Monitoring Program’ form is sufficient cause to close the bridge to traffic. 

2. The assigned staff shall complete follow-up monitoring of the assigned scour critical bridges every two hours.  The ‘Flood Monitoring Program’ forms shall be completed for each follow-up inspection conducted.  This frequency may be adjusted to increase or decrease the frequency as needed with the agreement of the field personnel and Director of Roads, Bridges, and Engineering based on the current conditions.  These inspection frequency adjustments shall be considered when the stream has reached it’s crest or has started to recede and no ‘critical’ or ‘non-critical’ items are observed (reduced frequency) or if the conditions have worsened and concerns about the stability of the bridge have heightened (increased frequency).

3. To aid in the monitoring of the scour critical bridges, individual data sheets for each of the bridges has been generated.   These sheets are shown in Section VI.
4. When a condition that requires consideration of closing the bridge is observed during the monitoring, such as a ‘critical’ item in the ‘Flood Monitoring Program’ form, the Director of Roads, Bridges, and Engineering should be contacted.

5. Should conditions that warrant immediate closure of the bridge be observed during the monitoring, the County Road or Bridge Department staff has the authority to close the bridge using cones, barrels or their vehicle until more effective means of closing the bridge are made available.

6. Upon receiving a recommendation from the field monitoring staff, the Director of Roads, Bridges, and Engineering shall make a determination as to whether the bridge should be closed.  This assessment could be based on the description of the conditions in the field from the field monitoring staff or based on a personal reconnaissance. (see attached “CALLOUT” sheet)

7. Upon deciding to close a bridge, the Director of Roads, Bridges, and Engineering will contact the Hunterdon County OEM and Communications staff.  Communications staff will notify the appropriate authorities including emergency and administrative personnel.  OEM staff will consist of fire, police, and rescue.
8. The Director of Roads, Bridges, and Engineering will identify a detour for the closed bridge in consultation with the Hunterdon County OEM using their planned diversion routes to quickly establish a potential detour.  The detour shall be placed in service as soon as practical and will consider any other restrictions that may exist due to the current storm event.

9. Once closed, the bridge shall remain closed until such time that structural engineering staff has performed an inspection of the structure and determined it to be safe to re-open.  Re-opening of the bridge may require the completion of repairs.

10. At the end of the flood event, the completed ‘Flood Monitoring Program’ forms shall be forwarded to the Director of Roads, Bridges, and Engineering so that historical records of the performance of the scour critical bridges can be maintained and changes in the monitoring program made where deemed necessary.  Also, any bridges that are flagged as requiring a follow-up inspection by structural engineers after the event can be scheduled based on the recommendations of the field monitoring staff.

III.  Storm Post-Event Procedures

1. The Director of Roads, Bridges, and Engineering shall determine when the scour critical bridge monitoring can cease based on the USGS website and will notify the field monitoring staff accordingly.  When the stream gauging station shows the flow to drop below the ‘Flood Stage’, monitoring can cease provided that locally observed conditions warrant.

2. The Director of Roads, Bridges, and Engineering will schedule any post-event engineering inspections that may be required for closed bridges or other bridges identified for follow-up inspections by the field monitoring staff.  The need for a diver inspection will also be determined and performed as necessary.

3. The County Engineering Department will determine the need for remedial repairs to the bridges damaged by the storm event.  Any necessary repairs will be designed expeditiously with a goal of re-opening the damaged bridge at the earliest possible time provided repair is possible.

4. The County Engineering Department will maintain file copies of all the flood monitoring forms and review the documents periodically to determine if adjustments in the monitoring program should be made.

5. The County Engineer will periodically review the Hunterdon County Scour Critical Bridge Plan of Action and update it to match current conditions.  In particular, scour critical bridges that have been replaced with new bridges designed in accordance with current hydraulic engineering criteria, or bridges with engineered scour countermeasures designed in accordance with HEC-23 installed shall be deleted from the Scour Watch List.  The placement of rip-rap or other scour countermeasures which have not been designed in accordance with HEC-23 may not be adequate to resist scour during severe storm events. Only after an adequate history of resistance to scour damage has been documented for scour countermeasure repairs not designed in accordance with HEC-23 may a bridge be deleted from the Scour Watch List.   The maximum period between reviews will be two years.

IV.  Hunterdon County Scour Watch List Bridges

V.  Flood Monitoring Program Instructions and Form

Instructions

Flood inspection monitoring consists of a field evaluation of the bridge site and completion of the standard inspection monitoring form.  This form, provided at the end of this Section, includes various items to be observed at the bridge site.  As illustrated on the form, the observed elements are broken down into ‘critical’ and ‘non-critical’ items.  Observed changes in the items designated as ‘critical’ would normally be cause for the closure of the bridge.  Observations of a change in a ‘non-critical’ item should also be noted.  If the change in a non-critical item is significant in the judgment of the field monitoring crew, it could be cause for closure of the bridge.

The safety of the traveling public and the monitoring crew is of critical importance.  If observed changes in the designated critical items are present, they could indicate an active scour condition and a bridge that is in distress.  Should these of any other signs of structural distress be apparent at the bridge, the monitoring crew should call for a bridge closure, as per the previously discussed procedures, and avoid allowing anyone on the bridge.

The following provides a discussion of the various items shown on the ‘Flood Monitoring Program’ Inspection Form, which are required to be observed during a flood monitoring inspection:

Critical Items:

Alignment:
The monitoring crew should sight along the fascia, curb line, joints, center line stripe, main members, etc.  Excessive horizontal or vertical separation at bridge deck joints is important.  Any noticeable change would typically be cause for closure of the bridge.

Tilt:
The monitoring crew should visually check abutments and piers for a change in plumbness and check bearings for a change in inclination.  Any noticeable change or vertical or lateral displacement of the superstructure would typically be cause for closure of the bridge.

Vibration:
With no traffic on the bridge, the monitoring crew should check each span for vibration or swaying motion from stream flow.  Any noticeable change would typically be cause for closure of the bridge.

Freeboard:
Freeboard is the distance from the lowest point of a bridge’s superstructure to the water surface.  An approximate measurement should be entered by the monitoring crew (to the nearest ½ foot) and the point of measurement noted in the comment section.  Zero freeboard or overtopping of the bridge would typically be cause for closure of the bridge.  Overtopping of the approach roadway is also important and may be considered as critical.

Snagging Debris:
Any heavy debris and/or ice snagging on the superstructure or piers and abutments should be noted.  Massive amounts of debris that causes a negative freeboard situation or structure movement would always be cause for closure of the bridge.

Bridge Noise:
The monitoring crew should listen for cracks, groans, snapping, or popping noises coming from the bridge.  These noises can be indicative of a potentially serious problem and would typically be cause for closure of the bridge.

Superstructure
The monitoring crew should look for visible damage or cracks in

Distress:
the structure’s curbs, parapets and bridge deck.
Length:
The monitoring crew should check for possible structure movement evidenced by joint displacement such as opening, crushing, or misalignment.  Joints to be inspected include approach road to bridge structure, deck slab to abutment backwall at the deck approach ends, and deck slab to deck slab over piers.

Non-Critical Items:

Erosion:
The monitoring crew should look for erosion around substructure elements, stream banks, highway embankments or pavement and shoulders.

Settlement:
The monitoring crew should observe if any settlement is apparent on the approach roadways or embankment slopes.  Any sinkholes in the roadway behind the abutments may be considered as critical.

Cracking:
The monitoring crew should look for cracking in the pavement, shoulder areas and embankment slopes.

Debris:
The monitoring crew should observe the quantity of debris and/or ice carried by the stream.  The box on the form should be completed with either: N—None, L—Light, M—Medium or H—Heavy.

Impacting Debris:
The monitoring crew should note if any debris is impacting the superstructure.

Flow


The monitoring crew should note whether the location, strength Characteristics:
and/or direction of the current has changed.  Any changes should 




Be noted in the comment section.

Stream Noises:
The monitoring crew should note if there is an audible sound of rocks or other objects rolling or scraping in the stream.
VI.  Scour Critical Bridge Data Sheets

VII.  Sample Data from USGS Website

