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I. STATEMENT

1. The Regional Transportation District (RTD or Applicant) initiated the captioned proceeding on March 22, 2010, by filing an application with the Colorado Public Utilities Commission (Commission) seeking authority to alter the existing crossing of the Millennium Bridge in Denver, Colorado, by the addition of light rail tracks beneath the bridge.  

2. On March 31, 2010, the Commission provided public notice of the application by publishing a summary of the same in its Notice of Applications Filed (Notice).  The Notice described the scope of the application as follows:

Requesting authority to alter the existing crossing of the Millennium Bridge, otherwise known as the 16th Street Pedestrian Bridge, over the tracks of the Union Pacific Railroad Company and the Burlington Northern Santa Fe Railroad Company.

3. On April 16, 2010, Union Pacific Railroad Company (UPRR) filed its Entry of Appearance and Notice of Intervention.

4. On April 21, 2010, the Central Platte Valley Metropolitan District (CPVMD) filed its Entry of Appearance and Notice of Intervention.

5. On April 29, 2010, BNSF Railway Company (BNSF) filed its Entry of Appearance and Notice of Intervention.  The gravamen of BNSF’s intervention and its presentation at hearing is that the RTD proposal does not adequately account for the hazards associated with a possible freight train derailment in the area of the crossing.  BNSF advocates a requirement for an engineered concrete wall as specified by the American Railway Engineering and Maintenance of Way Association (AREMA) between the BNSF and RTD trackways and/or an intrusion detection system designed to alert RTD operators of track hazards of the type caused by derailment(s).

6. On May 6, 2010, the Commission deemed the application complete and referred it to the undersigned Administrative Law Judge (ALJ) for disposition.

7. Following a prehearing conference conducted on June 9, 2010, the Docket was set for hearing pursuant to Decision No. R10-0582-I.  The ALJ convened the hearing on August 30, 2010, at 9:00 a.m. as scheduled.  The parties appeared through the counsel named above.  

8. CPVMD made a brief appearance through counsel to introduce a settlement reached between his client and RTD.  As a result of the settlement, CPVMD withdrew its Intervention and counsel expressed CPVMD’s support for the Application.  

The ALJ received the testimony of five witnesses.  Applicant presented the testimony of John Shonsey, P.E.
 and Henry Stopplecamp, P.E.
  UPRR presented the testimony of Kelly Abaray.
  BNSF presented the testimony of Trent Hudak
 and Art Charrow, P.E.
  Hearing Exhibit Nos. 1, 2, 3, 5, 6, 7, 8, 15, 16, 17, 18, 19, 20, 21, 22, 23, 27, 28, and 31 were offered and admitted into evidence.  Exhibit No. 9 was offered and then withdrawn by counsel 

9. for BNSF.  At the conclusion of the evidentiary hearing, RTD and BNSF made closing arguments through their respective counsel, and the ALJ took the matter under advisement.

10. In accordance with, and pursuant to § 40-6-109, C.R.S., the ALJ transmits to the Commission the record and exhibits of the proceeding together with a written recommended decision.

II. FINDINGS OF FACT
A. Site Characteristics and RTD Proposal

11. RTD proposes to realign light rail train (LRT) tracks along its Central Platte Valley Spur in the vicinity of Denver Union Station.  LRT tracks approach Union Station from the southwest toward the northeast.  For the sake of simplicity, the LRT tracks and freight rail tracks in this corridor will be described as running south/north, with Denver Union Station to the east.  Currently, the LRT tracks turn east just before they intersect 16th Street.  Under the realignment plan, the LRT tracks would continue north under the 16th Street Pedestrian Bridge (Bridge or Millennium Bridge) and connect to a new RTD station also to be constructed.

12. The Millennium Bridge represents an extension of 16th Street in Denver, allowing pedestrians to cross over the rail corridor that separates downtown from the area of Commons Park.  The Bridge structure has an irregular trapezoidal shape that is wider on the west side than the east side.  The Bridge also features a metal framework fashioned in a grid-like configuration that extends to the north and south of the actual pedestrian decking.
 

13. Presently, three freight rail tracks pass under the Millennium Bridge.  Two consolidated main line tracks (CML) carry through traffic for UPRR and BNSF consisting of coal, mixed, and local freight.  A third track, referred to in the hearing as the “Lodo Siding” is used for storage and assembly of trains.  These tracks are positioned along the western side of the crossing under the Bridge in a tangent alignment at that location.  North of the crossing, the freight rail tracks curve slightly horizontally to the east, while south of the crossing the tracks curve slightly horizontally to the west approaching the bridge over Cherry Creek.  Exhibit No. 15.

14. The three freight rail tracks are situated as follows under the crossing, starting west to east:  the southbound CML owned by UPRR, the northbound CML owned by BNSF, and the Lodo Siding.  These tracks are horizontally separated from each other by gaps that measure 16 feet from center-line of track to center-line of track.
  The freight rail tracks all occupy the same elevation.

15. To the north of the crossing, beginning where the CML tracks cross 20th Street, BNSF operates a rail yard.  Exhibit No. 15 shows the relationship of 20th Street to the crossing at Millennium Bridge.
  The evidence established that so long as any portion of a train is within the physical limits of the yard, that train must operate at or below the speed limit of the yard.  The speed limit for the yard in question is ten miles per hour.

The RTD right-of-way occupies the eastern side of the crossing under the Millennium Bridge.  The western extent of the RTD property ranges in distance from 26 to 27 feet east of the center-line of the Lodo Siding through the crossing.  RTD proposes to lay two sets of LRT track aligned nearly parallel to the freight rail tracks under the Millennium Bridge.
  

16. The LRT track closest to the freight rail corridor will carry southbound traffic, the other northbound.  The two sets of LRT tracks are designed to be horizontally separated by a gap of 14 feet.

17. At their closest point under the crossing, the southbound LRT track will be horizontally separated from the Lodo Siding by approximately 38.5 feet.  At this same point, the southbound LRT track will be horizontally separated from the northbound CML by more than 54 feet.

18. The LRT tracks are designed to be vertically separated from the freight rail tracks as well.  RTD proposes to construct a steel-reinforced concrete retaining wall (RTD Wall) along the western extent of its right-of-way through the crossing, and immediately north and south thereof.  The RTD Wall would extend to 5.5 feet above the ground elevation of the freight rail tracks.  RTD proposes to fill behind the wall with dirt compacted to 95 percent density, raising the finished grade on its side of the wall by a minimum of five feet.  Sub-ballast, ballast, ties, and LRT track would then be installed on top of the finished grade.

19. As designed, the new RTD station will be positioned north of the crossing.  The southern extent of the LRT platform will be approximately 400 feet north of the northern extent of the Millennium Bridge.  All RTD trains will stop at the station.  Southbound trains will originate at this station as it is the end of this particular RTD line.
  Northbound trains will stop at the station after passing under the Bridge.

20. Between the proposed RTD Station and the crossing is a switch affecting the southbound LRT tracks.  Recommended speed through this switch will be limited to 20 miles per hour.

21. There is no evidence in the record of any permanent obstruction to line-of-sight in the area of the crossing and the approaches thereto.  Trains approaching the Millennium Bridge from the new station will have an unobstructed line-of-sight through the crossing.  Exhibit Nos. 20 and 22.
  Trains approaching from the south will have an unobstructed view from just north of the bridge over Cherry Creek through the crossing.  Exhibit Nos. 21 and 23.

B. Safety Considerations

22. There is no evidence in the record that the design of RTD’s realignment project presents any hazard to the Millennium Bridge, itself.  There was no evidence challenging the clearances (horizontal and/or vertical) between LRT tracks, appurtenances, or electrified equipment and the Bridge structure.  RTD presented evidence of the proposed reconfiguration of a protective fence on the Bridge deck to prevent accidental contact between pedestrians on the Bridge and potentially hazardous features of the LRT system.  There was no evidence regarding safety hazards that LRT operation (assuming normal conditions under the crossing) might pose for the Bridge, pedestrians on the Bridge, RTD employees or passengers, or any other members of the public.

23. The primary safety consideration raised by the parties was that of a potential derailment of a freight train at the crossing and the possible consequences of such an event to LRT tracks, trains, and people on RTD trains.

24. The evidence established that derailments are caused by numerous factors: including track defects,
 foreign debris on tracks, and/or over-speed trains.  Most derailments do not occur with the lead locomotive, but rather with cars in the middle of a train.  In the case of a mid-train derailment, it is extremely rare for cars or locomotives ahead of the culprit car to be affected.  A derailment can occur on tangent track but that probability is lower than on a horizontal curve.

25. The record contains no evidence of any freight train derailment in the vicinity of the Millennium Bridge.

26. As of 2004, average daily traffic on the CML tracks totaled 30 trains per day.  This number takes into account both BNSF and UPRR trains using the CML in both directions.  

27. RTD anticipates running 32 LRT vehicles per day in each direction, or 64 total through the crossing under normal conditions.

28. The maximum timetable speed for freight trains using the CML is 20 miles per hour through the crossing.  However, northbound trains encounter a ten-mile per hour speed limit at 20th Street.  There was no testimony regarding the time or distance required to slow a freight from 20 miles per hour to 10, but it is reasonable to conclude that it is not a rapid process in normal circumstances.  Southbound trains are constrained by the ten-mile per hour limit until the tail end clears 20th Street.  The speed limit on the Lodo Siding is also 20 miles per hour.

29. RTD will not establish a speed limit for its LRT vehicles until it has time to perform tests after the realignment is complete.  The evidence established that speeds of LRTs will likely be in the range of 20 miles per hour at the Millennium Bridge.  The proximity of the new station north of the crossing will necessarily restrict speeds through the crossing.  Northbound LRT vehicles must prepare to stop 400 feet beyond the crossing.  Southbound LRT vehicles are stopped at the station and encounter a switch that limits speed before reaching the crossing.

30. Emergency stopping distance for LRT vehicles traveling at 20 miles per hour is 95 feet from the point at which the brakes are applied.
  This number does not include perception and/or reaction time for the LRT operator.  Adding a perception/reaction time of 1 to 2 seconds increases the total stopping distance to between 125 and 155 feet under emergency conditions.

31. The headlights on LRT vehicles provide illumination out to 600 feet.  There is no overhead lighting included as part of the realignment project through the Bridge crossing.

32. The severity of a freight train derailment is difficult to predict.  However, the evidence was undisputed that freight trains traveling at lower speeds will disperse
 less upon derailment than trains traveling at higher speeds.  There was also evidence that intermodal freight has a higher propensity for dispersal.  Intermodal freight passes over the CML at the Bridge.

33. BNSF introduced Exhibit No. 8, which is a study authored by Christopher Barkan entitled “Distance from Track Center of Railroad Equipment in Accidents.”  Professor Barkan conducted this analysis in 1990 of 829 accidents investigated by the National Transportation Safety Board (NTSB) between 1978 and 1985.  Professor Barkan acknowledged that the NTSB database is considerably smaller than that maintained by the Federal Railroad Administration, which does not capture data regarding equipment dispersal.  The study also notes that the NTSB data is not representative of ‘typical’ railroad accidents because the NTSB’s mandate and intent is to investigate more serious accidents.

34. Exhibit No. 8 indicates that 29 percent of incidents investigated by the NTSB documented dispersal of equipment more than 50 feet from track center.  Three percent of these accidents resulted in dispersal of equipment more than 100 feet from track center.  The maximum dispersal of equipment was measured at 325 feet.

35. The data analyzed in Exhibit No. 8 includes investigations of railroad derailments and collisions.  Exhibit No. 8 does not distinguish between these two types of events as they relate to the propensity of equipment to disperse over distance.  The record here includes no mention of any concern regarding a collision as a source of equipment dispersal onto RTD’s LRT tracks.  Exhibit No. 8 also draws no correlation between the speeds of the trains involved in the reported accidents and the extent to which equipment dispersed.  As noted above, speed was acknowledged by experienced witnesses for RTD and BNSF to be an important factor in the severity of dispersal.  Exhibit No. 8 also does not account for the existence of vertical separation between the sites of the derailments and the points of rest of dispersed equipment.  At the crossing here, the RTD trackway is higher than the CML and the two are separated by a 5.5-foot high concrete wall topped with a chain link fence.

36. Much of the evidence related to the risk posed to LRT vehicles by freight derailment focused on a BNSF derailment in the ‘Littleton Depression’ in January, 2009 (the Littleton Derailment).  The Littleton Derailment occurred along RTD’s ‘Southwest Corridor’
 in an area where LRT and freight tracks share a below-grade alignment.  Exhibit No. 5.  

37. The horizontal separation between freight rail and LRT tracks at the site of the Littleton Derailment is less than proposed for the realignment at the Millennium Bridge.  The freight rail trackway involved in Littleton is separated from the closest LRT track by 20 feet measured on track centers.

38. The freight rail and LRT tracks at the site of the Littleton Derailment are separated vertically to varying degrees.  Near RTD’s Littleton Station, the LRT tracks are elevated more than five feet above the freight rail tracks, but over distance this separation tapers down to essentially the same grade as shown in certain photographs within Exhibit No. 5.

39. The vertical separation at the Littleton site was accomplished using ‘mechanically stabilized earth’ faced with pre-cast concrete panels.  This structure is distinct from that planned for the RTD Wall at the Millennium Bridge crossing.  The pre-cast panels at Littleton rest on top of a one-foot wide concrete footer, while the proposed RTD Wall is a steel-reinforced, cast-in-place structure that extends three feet below grade to a spread footer approximately six feet wide.

40. The BNSF train that derailed at Littleton was found to be traveling at 44 miles per hour at the time of the accident.  The tank cars involved in the derailment suffered severe damage.  Some cars came to rest on their sides, while others wound up perpendicular to the tracks in an ‘accordion’ configuration.

41. The derailed cars caused considerable damage to the adjacent pre-cast panels and to the earth behind them.  This, in turn, caused significant deformation of the LRT tracks closest to the wall.  Some debris from the freight cars also dispersed onto the closest LRT tracks.  Were an LRT vehicle to encounter the damage from the deformation and/or the fouling of the LRT tracks by dispersed equipment shown in Exhibit No. 5, this would pose a significant and unacceptable hazard to the vehicle and its occupants.

42. Industry practices embraced by BNSF have greatly reduced the incidence of freight train derailments.  These practices include: a) ultrasonic testing to discover defects in rails; b) cars that analyze track geometry;
 c) computer software that performs algorithmic equations that account for the age of rail and accumulated gross tonnage; d) an ‘Aurora’ device that analyzes rail seat abrasion or pad wear on ties; e) joint bar inspection that uses digital imagery to detect cracked or missing bolts; f) 60 locomotives equipped with a vertical acceleration device to identify rough spots; g) wheel and car inspections; h) aggressive operations testing to ensure that trains are operated at proper speeds; and i) mandatory drug and alcohol testing for operators.  The CML tracks in the area of the crossing are also visually inspected four times per week.

43. Mr. Hudak testified that BNSF has studied the possibility of converting the Lodo Siding into a third mainline through the crossing.  This conversion would depend on whether future traffic volume in the area dictates the need for additional capacity.  Mr. Hudak could not say what volume of traffic would trigger the conversion or when BNSF projected that these criteria would be met.  If the Lodo siding was converted, it would reduce the distance between the closest mainline freight track and the closest LRT track.

C. RTD’s Design

44. Mr. Shonsey is a professional engineer with 15 years of experience in the area of rail crossing safety and design.  Currently, Mr. Shonsey is the Senior Manager of Engineering and Chief Engineer for RTD.  His duties in this position include review of plans before they are issued for construction, establishment of RTD’s design criteria, and occasional oversight of construction to ensure conformity with approved plans.  Mr. Shonsey is the person with ultimate engineering authority regarding the safety of systems at RTD.  He has been employed there for over ten years.  In prior employment, he consulted as an engineer on the design of rail components along RTD’s Southwest Corridor, including areas where RTD and freight rail share alignments.  He is experienced in the operational characteristic of LRT vehicles, including speeds and braking rates.  Mr. Shonsey was qualified as an expert in the areas of rail system and crossing safety and design, LRT vehicle operating characteristics, and LRT safety systems and design.

45. Mr. Shonsey described many of the features of the realignment project set forth in Section II.A, above.  He opined that track geometry such as tangent alignment, gradient, and cross-slope or superelevation can impact the probability of a derailment.  These features of RTD’s design do not increase the likelihood of derailment at the crossing.

46. Mr. Shonsey stated that the existence of the Lodo Siding between the CML and LRT tracks alters his concern of a freight derailment impacting light rail operations.  The lower speeds of trains on the siding make a serious derailment less likely and in situations where a train is parked on the siding it would form a barrier between the CML and LRT tracks.

47. Mr. Shonsey has no concern that the crossing, as designed, is unsafe.  This opinion is based on the tangent alignment of all tracks, the amount of vertical and horizontal separation between the freight and light rail tracks, the presence of a reinforced concrete wall with compacted earth behind it, adequate sight distance for LRT operators in both directions, and the emergency braking distance for LRT vehicles being far less than available sight distance.

48. Mr. Shonsey has not reviewed data or performed any engineering study related to the weight of freight cars or locomotives, lateral dispersement in derailments, or what amount of weight the RTD Wall will be capable of redirecting.

49. RTD proposes to install a guard rail along its trackways through the crossing.  A guard rail is a third rail, installed parallel to and 8 to 12 inches away from the actual trackway.  The purpose of the guard rail is to “catch” any derailed LRT vehicle and redirect it, as much as possible, in the original direction of travel.  This measure is intended to reduce the probability of derailed LRT vehicles straying a great distance beyond the trackway.

50. Mr. Stopplecamp is a professional engineer with 16 years of experience in railroad design, construction, and maintenance.  He is currently employed by RTD as its Engineering Technical Services Manager.  In that capacity, Mr. Stopplecamp supervises a team of structural, track, utility, and civil engineers who design and oversee construction of RTD projects.  His goal is to produce designs that yield safe, affordable, and maintainable systems.  He was previously employed by BNSF with responsibility for relocating mainline along the Southwest Corridor, derailment responses, and maintenance-of-way.  Mr. Stopplecamp was qualified as an expert in the areas of track requirements and shared corridor design, including safety considerations in those areas.

51. Mr. Stopplecamp is not aware of any geometric characteristics of tracks under the Bridge that present derailment problems.  He cited the tangent alignment of tracks, relatively slow speeds, and absence of turnouts as factors in his opinion.

52. Mr. Stopplecamp opined that BNSF maintains the CML to a very high degree based on his experience with the area of the Millennium Bridge.  He is not aware of any derailments in the area dating back to the beginning of his employment with BNSF 16 years ago.

53. Mr. Stopplecamp believes that a freight derailment impacting LRT vehicles is not probable based on many of the same factors identified in Finding of Fact No. 47, above.  He also opined that the RTD Wall, backed by compacted earth, provides as much or more protection than an AREMA pier-protection wall.  This latter opinion is based on consultations with structural engineers on his staff.

54. Mr. Stopplecamp also noted that higher speed, less horizontal separation, and the absence of a reinforced wall were factors that contributed to the severity of the Littleton Derailment that are distinct from the design for the Millennium Bridge crossing.

55. Ms. Abaray is a civil engineer who has been employed by UPRR for 12 years.  In her capacity as Manager of Industry and Public Projects, she is responsible for representing UPRR regarding public crossings or customers who wish to connect to the UPRR system.

56. She stated that a UPRR standard specifies a horizontal separation between freight rail (including sidings) and commuter or light rail of 50 feet, measured on track centers.  For projects with less than that separation, UPRR reviews designs based on train speeds, switching movements, and the amount separation between UPRR and other tracks.  At a level above her position, these factors are evaluated in terms of UPRR’s interest.  Ms. Abaray did not offer any opinion about the safety of the proposed realignment at issue here.

57. Mr. Hudak is the Director of Engineering Services for BNSF where he has worked for 25 years.  For the past two years he has been responsible for the planning, design, and construction of new track.  Mr. Hudak was not qualified as an expert witness.  The purpose of his testimony was to assert BNSF’s position that the design of the Millennium Bridge crossing should reflect the same measures adopted in the Southwest Corridor after the Littleton Derailment.

58. Mr. Charrow is a professional engineer licensed in multiple jurisdictions.  Currently he is employed by BNSF as its Director of Engineering Planning.  In this capacity he acts as an interface between the company and regulatory agencies.  Mr. Charrow has more than 30 years of experience responding to train derailments in his previous positions as assistant roadmaster, roadmaster, and division engineer.  Mr. Charrow was not tendered as an expert, but he provided opinion testimony that was not challenged by the other parties.

59. Mr. Charrow stated that derailments are unpredictable but added that measures can be taken to control the risk of a derailment occurring.  He described the list of preventative measures that are set forth in Finding of Fact No. 42 above.

60. Mr. Charrow opined that derailments can happen at any speed.  He also agreed that in general greater speeds result in greater damage and lateral dispersement.  He has seen derailed cars and locomotives dispersed more than 100 feet from the track center.  In his opinion, a locomotive or freight car could reach the face of the RTD Wall under the Millennium Bridge in the event of a derailment.  Mr. Charrow further opined that intermodal cars tend to laterally disperse the furthest.

D. AREMA Wall

61. BNSF prefers that a wall of the type specified by AREMA for the protection of bridge piers from derailed trains be incorporated into the proposed realignment here in place of the RTD Wall.

62. The AREMA Wall is a cast-in-place concrete wall that is 2.5 feet thick and varied in height depending on the proximity of rails to the bridge structure.  It is reinforced, but there was no evidence describing the reinforcement in detail or comparing it to the reinforcement specified for the RTD Wall.

63. The purpose of the AREMA Wall is to redirect derailed trains to prevent catastrophic damage to bridge structures.  The AREMA Wall is constructed immediately adjacent to the bridge pier it is intended to protect.  

64. AREMA guidelines call for construction of a wall if track proximity to a bridge pier is closer than 25 feet.  If the proximity is more than 25 feet, then optional specification of an AREMA Wall is dictated by an analysis according to a set of factors not in the record here.

65. There is no evidence in the record of an AREMA Wall being used in the manner advocated by BNSF—as a barrier between two rail systems.

E. Intrusion Detection System

66. In response to the Littleton Derailment, RTD adopted a corrective action plan that included installation of an intrusion detection system (IDS) covering much of the Southwest Corridor.  The IDS that was selected for the Southwest Corridor (SW IDS) is continuous in that it does not cover only certain segments separated by gaps.  

67. The SW IDS covers an extended area defined by the continuous nature of the system, the control point to which it is connected, and LRT tracks in relatively close proximity to freight rail.

68. The SW IDS is connected to RTD’s main signaling and dispatch control for that portion of the LRT system and provides instantaneous in-cab alerts to operators in the event of a detected derailment.  The level of functionality of the SW IDS is not available with a non-continuous system that isolates certain segments.

69. RTD estimates that installation of a comparable IDS along the Central Platte Valley Spur, with connection to the control facility at Elati, would cost in excess of $2.5 million.

70. Mr. Hudak described a form of seismic IDS that BNSF uses in the northwest United States.  This IDS is non-continuous and if triggered, sends an alert to a BNSF dispatch facility in Texas.  Personnel at that facility can then attempt to react to the system notification by established means of communication and signaling.  He estimated the cost of this system to be less than $100,000.

III. DISCUSSION AND CONCLUSIONS
71. Pursuant to § 40-4-106(1), C.R.S., the Commission is empowered to require public utilities to maintain and operate their facilities in such a manner as to promote and safeguard the health and safety of their employees, passengers, customers, and the public.  More specifically, the Commission is charged with determining, ordering, and prescribing the just and reasonable manner in which the tracks or other facilities or any railway corporation may be constructed across any public highway.  § 40-4-106(2)(a), C.R.S.  Such determination includes consideration of the particular point of crossing, the terms and conditions of installation and construction of the crossing, as well as the warning, signaling, or other safety appliances to be required in order to prevent accidents.  Id.

72. The Millennium Bridge is a public highway within the meaning of § 40-4-106(2), C.R.S., in that the public has free and unrestricted access to use it, as an extension of 16th Street to cross over the rail corridor.

73. As the proponent of a Commission order approving the Project, RTD has the burden of establishing that the Project will, indeed, promote and safeguard public safety, 4 Code of Colorado Regulations 723-1-1500.

74. As determined by Findings of Fact Nos. 22 and 23, a freight derailment is the only identified safety hazard associated with the RTD realignment under the crossing.  The ALJ finds that in other respects, including clearances between the RTD system facilities and the Bridge structure, provision of a guard-rail to minimize the impacts of possible LRT derailment, and reconfiguration of the fence on the Bridge deck, the RTD proposal reasonably protects the safety of the public.  See also Finding of Fact No. 49.

75. While the evidence in the record establishes that freight derailments are not in any sense predictable, there was also probative evidence that the factors that make the occurrence of a derailment more likely can be identified and in some ways managed.  At this crossing, the ALJ concludes that the following factors make a freight derailment comparatively unlikely: a) low speeds of 10 to 20 miles per hour depending on the length and direction of the train; b) tangent alignment through the crossing; c) no history of derailments or other accidents at this location; d) active and high-level maintenance of the CML tracks by BNSF; and e) the comprehensive set of measures described by Mr. Charrow and embraced by BNSF.  Findings of Fact Nos. 13, 15, 24, 25, 28, 42, 45, 46, and 51 through 53.

76. The evidence also established that a number of factors influence the severity of a possible derailment and the probability that a freight derailment would impact the LRT system as designed in this realignment.  While it is impossible to guarantee that a freight derailment could never adversely impact an LRT vehicle, the application of these factors to the site at the Millennium Bridge support a conclusion that the severity of a freight train derailment at the crossing would not present an unreasonable safety hazard to the public:  a) comparatively lower speeds means less damage and lateral dispersal of cars and equipment; b) horizontal separation of more than 50 feet between the CML and LRT trackways is significant;
 c) presence of the Lodo Siding, with or without a train parked on it, may act to reduce the energy of a derailed freight; d) vertical separation of CML and LRT tracks reduces the potential for debris to roll on to the LRT tracks; and e) a 5.5 foot-high, heavily reinforced concrete wall backed by earth compacted to 95 percent density will tend to deflect or diminish the energy of a derailed train.  Findings of Fact Nos. 14 through 18, 28, 32, and 46. 

77. The evidence related to Exhibit No. 8 was unpersuasive.  This study acknowledges its own bias in favor of more severe accidents and treats the data which it analyzes as non-representative of typical derailments.  There is no consideration of train speed, vertical separation between the derailment site and point of rest of dispersed equipment, or the presence of any wall or fence that would tend to inhibit the dispersal of the equipment.  As these are important factors in the analysis of the potential impacts of derailment at this crossing, Exhibit 8 was accorded very little weight.  Findings of Fact Nos. 33 through 35.

78. Should a freight train derail and cause fouling or damage of LRT tracks at the Bridge, the record established that the proposed design and the manner of operation of LRT vehicles provides a reasonably adequate measure of safety for RTD employees, passengers, and other members of the public.  Proximity of the new RTD station means that all southbound RTD trains—those using the tracks closest to the CML and therefore most likely to be affected by any derailment—will be stopped immediately before encountering the crossing.  There is clear sight distance from the proposed platform location such that an RTD operator could see any such hazard before starting.  This is true at night as well as during the day given that the LRT vehicle headlight illuminates a distance greater than the space between the station and the crossing.  Northbound LRT vehicles—which are less likely to be impacted—also have adequate sight distance approaching the crossing.  The available sight distance to LRT operators in both directions exceeds the stopping distance for the LRT vehicles at operating speeds at or below 20 miles per hour to such an extent that any freight derailment under the Bridge should be safely avoidable.  Findings of Fact Nos. 19 through 21, and 29 through 31.

79. The evidence regarding the Littleton Derailment does not alter these conclusions.  A number of facts from that incident are distinguishable from the considerations above.  Primary among these was the higher speed of the derailed train in Littleton.  Also, the shared corridor in Littleton features horizontal separation less than half of that found at the Millennium Bridge, and no reinforced concrete wall to reduce or deflect the energy of the derailed freight train.  Findings of Fact Nos. 36 through 41, and 54.

The evidence regarding the merits of the RTD Wall as compared to the AREMA Wall preponderates in favor of the project as designed.  Mr. Shonsey and Mr. Stopplecamp, who were qualified as experts in rail systems safety and design both testified that the crossing—with the RTD Wall as a key feature—provides adequate protection to LRT vehicles and their passengers.  These witnesses established that the RTD wall is extensively reinforced and anchored by a substantial footing extending six feet laterally.  Mr. Stopplecamp, concededly relying on structural engineering input not subject to cross-examination, opined that the RTD 

80. Wall, backed by compacted earth, provided as much or more protection than a wall constructed to the AREMA guideline.
  Findings of Fact Nos. 18, 39, 44, 47, and 50.

81. The evidence regarding the AREMA Wall was insufficient to conclude that it is a preferable alternative.  The AREMA guideline calls for such a wall to be installed immediately adjacent to a bridge pier.  There was no evidence that an AREMA Wall has ever been specified for use as a barrier between adjoining rail systems.  Nor was there evidence of the structure of the AREMA Wall.  There is no evidence from which to conclude that an AREMA Wall can function as designed when not adjacent to and/or supported by a substantial bridge structure.  For the reasons stated above, the RTD Wall is determined to be an appropriate structure to facilitate the grade separation between the RTD and freight rights-of-way.
  Findings of Fact Nos. 61 through 65.

82. The record does not support requiring RTD to include an IDS as part of the realignment project.  Intrusion detection does not prevent derailment.  It provides advance notice to an operator of a derailment that has already happened on track up ahead.  An IDS provides no benefit in a situation where a derailment happens at the instant when a freight train and LRT vehicle are both under the crossing because ‘advance warning’ of such an event is not possible.  Thus, an IDS is only warranted if it provides additional benefit that is material in helping avoid an accident at a cost that is appropriate to the likelihood and/or severity of such an accident.  

83. As established above, LRT operators have ample sight distance through the crossing from both northbound and southbound approaches.  Moreover, at proposed operating speeds of 20 miles or less, an LRT operator can perceive, react, and stop the vehicle in less than half the available sight distance.  Also material is the fact that southbound LRT vehicles are stopped 400 feet before encountering the Millennium Bridge crossing.  Given the evidence that freight train derailments are loud and obvious events, it is almost inconceivable that a light rail operator would depart the station and approach the Bridge if a derailment had already happened there.  That is the only situation in which an IDS would benefit the operator.  As for northbound LRT vehicles, they occupy the track furthest from the CML and therefore the least likely to be affected by a freight train derailment.  A northbound operator has even more sight distance on approach to the Bridge and therefore even more time to stop and avoid a pre-existing derailment.

84. Given the conclusion that a freight derailment is relatively unlikely, the issue of cost of an IDS is also material.  RTD established that a system comparable to the IDS installed along the Southwest Corridor would cost approximately $2.5 million on the Central Platte Valley Spur.  This continuous-type system provides instantaneous in-cab alerts to operators as well as real-time inputs to RTD’s signaling and dispatch controls.  This IDS was approved as part of the corrective action plan following the Littleton Derailment.  Mr. Hudak described a segmented system that costs far less, but does not provide instantaneous alerts to operators.  Findings of Fact Nos. 68 through 70.  Based on the considerations above, the ALJ concludes that an IDS system would not make the proposed crossing materially safer in exchange for the cost of the system. 

85. Having considered the likelihood and potential severity of a derailment on the freight tracks, as well as the mitigating effect of the RTD Wall and ability of an LRT operator to perceive and react to a possible freight derailment, the ALJ finds and concludes that the realignment project is just, reasonable, and safeguards the health and safety of the public using the crossing and the RTD system.  Accordingly, the Application will be approved.

IV. ORDER

A. It Is Ordered That:  

1. The Application is approved.

2. The Regional Transportation District (RTD) shall be permitted to proceed with construction of improvements at the Millennium Bridge crossing once a signed Construction and Maintenance Agreement is filed with the Commission.

3. RTD shall inform the Commission in writing that the crossing work is complete and operational within ten days of completion.

4. RTD shall file a copy of the crossing inventory form for the updated crossing at the same time it makes the filing required in Ordering Paragraph No. 3.

5. The docket is now closed and all scheduled proceedings are vacated.

6. This Recommended Decision shall be effective on the day it becomes the Decision of the Commission, if that is the case, and is entered as of the date above.

7. As provided by §40-6-109, C.R.S., copies of this Recommended Decision shall be served upon the parties, who may file exceptions to it.  

 
a)
If no exceptions are filed within 20 days after service or within any extended period of time authorized, or unless the decision is stayed by the Commission upon its own motion, the Recommended Decision shall become the decision of the Commission and subject to the provisions of §40-6-114, C.R.S.

 
b)
If a party seeks to amend, modify, annul, or reverse basic findings of fact in its exceptions, that party must request and pay for a transcript to be filed, or the parties may stipulate to portions of the transcript according to the procedure stated in §40-6-113, C.R.S.  If no transcript or stipulation is filed, the Commission is bound by the facts set out by the administrative law judge and the parties cannot challenge these facts.  This will limit what the Commission can review if exceptions are filed.

8. If exceptions to this Decision are filed, they shall not exceed 30 pages in length, unless the Commission for good cause shown permits this limit to be exceeded.
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�  The correct name of the latter entity is BNSF Railway Company.


�  Mr. Shonsey is the Senior Manager of Engineering and Chief Engineer for RTD.


�  Mr. Stopplecamp is the Engineering Technical Services Manager for RTD.


�  Ms. Abaray is the Manager of Industry and Public Projects for UPRR.


�  Mr. Hudak is the Director of Engineering Services for BNSF.


�  Mr. Charrow is the Director of Engineering Planning for BNSF.


�  The record contains no evidence of the purpose of this metal framework.  It appears to be an architectural detail not related to the bridge’s purpose as a pedestrian crossing.


�  All references to horizontal separation of tracks assume measurement on track centers.


�  In testimony, the distance between the two was estimated at four city blocks.


�  The LRT tracks veer away from the freight tracks at a slight angle north of the crossing.


�  North of the station is a set of tail tracks used for repositioning trains, but not used for transporting passengers in normal revenue operations.


�  These photographic exhibits do not depict the final grade after the area east of the RTD Wall is filled.


�  The utility buildings visible in the middleground of Exhibit No. 21 and the right foreground of Exhibit No. 23 will be removed and relocated as part of the realignment project.


�  In the form of broken rail, broken or defective ties, or unsuitable track geometry.


�  This distance includes a ‘safety factor’ of 30 percent to allow for non-optimum stopping conditions, such as wet track.


�   LRT vehicles travel approximately 29 to 30 feet per second at 20 miles per hour.


�  Meaning dispersal of cars or components from damaged cars away from the original trackway and onto adjoining land.


�  A 7.5 mile segment bounded by the LRT stations at Broadway and Mineral.


�  These are intended to analyze mainline tracks like the CML six times per year.


�  Mr. Stopplecamp is not aware of any studies or calculations performed by a structural engineer as a basis for that opinion.  He stated that the structural engineers on his staff have 25 to 30 years of experience and he trusts that they performed the analysis correctly.


�  Mr. Stopplecamp explained that the combination of these factors, and not merely freight and LRT track separation of 50 feet or less, dictated the area covered by the SW IDS.


�  The ALJ finds that the mere possibility that BNSF may choose to convert the Lodo Siding to a third mainline is not material.  There was no substantial evidence of the criteria that might trigger such a conversion or when, if at all, those criteria are projected to be met.


� The ALJ accepts this evidence as sufficiently reliable to qualify as administrative hearsay in that Mr. Stopplecamp, an expert, is entitled to consult with and rely on qualified structural engineers he supervises and whose judgment he trusts.  This evidence is not accorded the same weight as direct testimony from a structural engineer.


�  Based on this conclusion approving the specification of the RTD Wall, the ALJ concludes that evidence related to where construction ceased on this structure adjacent to the crossing (i.e., Exhibit No. 31 and testimony pertaining thereto) is not material to the issue of public safety which is the basis of this proceeding.
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