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Rail Crossing Modification Project - Railroad Quiet Zones
60% Design Narrative
February 8, 2008

INTRODUCTION

The c i t y  o f  F l ags t a f f  des i res  t o  s i gn i f i can t l y  e l im ina t e  t ra i n  ham no i se  a t  ma jo r  ra i l road
cross ings w i t h in  t he  l im i t s  o f  t he  c i t y .  Pursuant  t o  t h i s  ob i  ec t i ve ,  i n  2004 the  C i t y
in i t i a ted a process to  des ign necessary improvements and process necessary paperwork
w i t h  t he  U . S .  Depar t m en t  o f  T ranspor t a t i on ,  Federa l  Ra i l road  Adm i n i s t ra t i on  (FRA)  t o
estab l i sh  a  "Quie t  Zone"  i . e . :  a  segment  o f  t rack t ravers ing the C i t y  where t ra in
l ocomot i ves  wou l d  be  p roh i b i t ed  (excep t  i n  case  o f  emergency) ,  f rom  sound i ng
otherw i se-mandated  t ra i n  Homs a t  ra i l road  c ross ings .  I n  add i t i on  t o  t he  FRA,  p roposed
improvements  and Qu ie t  Zone es tab l i shment  a re  sub j  e t  t o  t he  rev iew and approva l  o f  t he
A r i z o n a  C o rp o ra t i o n  C o m m i s s i o n  (A C C )  a n d  t h e  B N S F  R a i l w a y .

The  p ro j ec t  p rog ressed  t h rough  severa l  phases .  A  vendor  dem ons t ra t i on  o f  "ways i de
horns"  was conducted a t  each ra i l road cross ing on May 2 ,  2006 i n  con j  unct i on  w i t h  a
D i agnos t i c  Team rev i ew  o f  t he  f i ve  a f f ec t ed  ra i l road  c ross i ngs .  S t r i c t l y  speak i ng ,
ways ide Homs do not  es tab l i sh  a  Quie t  Zone as they s imply  rep lace the t ra in  horn  w i th
t racks ide Homs at  each cross ing.  Because the wayside Homs are d i rect ional ,  and can be
prec ise ly  ad j  used for  sound in tens i t y  and focus,  t hey produce much less no ise impact
t han  t ra i n -m oun t ed  H om s.  The  D i agnos t i c  Team  i nc l uded  m em bers  f rom  t he  C i t y  o f
F l ags t a f f ,  t he  A r i zona  C orpo ra t i on  C om m i ss i on ,  R a i l road  C on t ro l s  I nc  (a  w ays i de  ham
vendor) ,  BNSF Ra i lway  and  Gannet t  F l em ing  t he  C i t y ' s  consu l t an t  a t  t ha t  t ime.

Resu l t s  o f  t he  D iagnost i c  Team meet i ng ,  t oge ther  w i t h  p re l im inary  des ign  concept s  were
summar i zed  i n  t he  Gannet t  F l em ing  repor t Q u i e t  Z one / W ays i de  H om  U pda t e  D ecem ber ,
2006 ,  rev i sed  1 -22-2007 .  Des i gn  concep t s  were  f u r t he r  re f i ned  i n  t he  per i od  f rom
January  t h rough  Augus t  2007 .

In September, 2007, the City of Flagstaff and Gannett Fleming mutually agreed to
terminate their association on this prob et. The city then engaged the Flagstaff firm of
Plateau Engineering, Inc. (Plateau) to design necessary improvements and process the
proposed Quiet Zones to completion. Plateau had worked as a sub-consultant to Gannett
Fleming for survey services, but was not a part of the Diagnostic Team and had not been
a part of the development of design concepts prior to being engaged as a prime
COII1Sl1lt81'1t.

This Design Narrative summarizes the proposed design of the Rail Crossing Modification
Improvements necessary for the implementation of a Quiet Zone within the City of
Flagstaff
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Rail CrossingModification Project - Railroad Quiet Zones
60% Design Narrative
February 8, 2008

R a i l C r o s l l i n g s W i t l l i n t l l e P r o p o s e d Q u i e t l o n e

Beaver Street
San Francisco Street
Enterprise Avenue

DOT Crossing #025133N
DOT Crossing #025 l32G
DOT Crossing #025131A

BNSF Milepost 344.3
BNSF Milepost 344. 1
BNSF Milepost 342.93

The fo l l ow ing cross ings propose the use o f  ways ide horns as a  one- for-one subst i t u te  f o r
t ra i n  Homs w i t h i n  t he  p roposed Qu ie t  Zone.

Staves Boulevard
F a n n i n g  D r i v e

DOT Crossing #0250991
DOT Crossing #025129Y

BNSF Milepost 341.2
BNSF Milepost 340.6

B e l r v e r S t l \ e d a n d S I I \ F r a n d s c o S t l ' e e t

Beaver  S t reet  (southbound)  and San Franc i sco S t reet  (nor thbound)  const i t u te  a  one-way
c o u p l e t  i n  d o w n t o w n  F l a g s t a f f  A v e ra g e  D a i l y  T ra f f i c  (A D T )  i s  s o m e w h a t  u n d e r  8 , 0 0 0
veh ic les  per  day on each s t reet .  Current  ra i l road cross ing i nventory  i n format ion i nd i ca tes
93 da i l y  t ra i n  movements  a t  t h i s  l oca t i on .  Max imum t imetab le  speed i s  45  m i l es  per  hour .
I n  add i t i on to  veh ic le  t ra f f i c ,  t he Beaver -  San Franc isco St reet  cross ings exper iences
s i gn i f i can t  t wo-way  pedes t r i an  use .  M uch  o f  t h i s  use  i s  genera t ed  by  Nor t he rn  A r i zona
U n i ve rs i t y  (N A U )  s t uden t s  go i ng  t o  and  f rom  t he downt own a rea ,  and  a s i gn i f i can t
percentage i s  a f ter  day l ight  hours.

The Amtrak railroad station is located north of the BNSF main lines between Beaver and
San Francisco Streets. The platform for this station extends from west of Beaver Street,
through the intervening city block, and tenninates east of San Francisco Street.

FRA records indicate that the Beaver Street crossing has had 3 accidents within the past
10 years. Two of these incidents involved motor vehicles, with no injuries. There was
one fatal pedestrian incident.

San Franc isco St reet  had 5  acc idents  i n  the same t ime f rame.  Two of  t hese inc idents
i nvo l ved  mot o r  veh i c l es ,  w i t h  bo t h  i n j u r i es  and  f a t a l i t i es .  O f  t he  rema in i ng  t h ree ,  t wo
inc idents  were pedest r i an,  w i th  i n j i u ies ,  and one was a  b i cyc le  fa ta l i t y .

Qua l i f y i ng  Supp lementa l  Sa fe t y  Measures  p roposed f o r  bo th  Beaver  and San Franc i sco
St reets  are  "One Way St reets  w i th  Gates" .

Cur ren t  p roposed improvements at Beaver Street and San Francisco Streets are  shown on
sheets C4.0 and C5.0 and inc lude:

New fencing along the railroad right of way lines to channel pedestrians to the
crossing location. The style of proposed fencing will mimic e>dsting fencing at
the proposed locations.
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Rail Crossing Modification Project -Railroad Quiet Zones
Design Narrative

February 8, 2008

The north side of the railroad right of way between Beaver and San Francisco is
the loading platform for the Amtrak station. Fencing will be configured and
extended to separate Amtrak boarders from other pedestrians
ADA sidewalk treatment. This will consist of installation of tnmcated domes at
hold short locations, and verification of proper slopes and grades
Some remedial concrete sidewalk repair and reconstruction will eliminate gaps in
the current sidewalk, and allow for the proposed fence construction
No Train Horn" signs

Notes from the Diagnostic Team meeting (as included in the Quiet Zone/Wayside Horn
Update), include the following paragraph

Within the review of each crossing or option, it wasjiirther instructed that
pedestrian safety wordplay a prime role. Supplemental Safety Measures
indicated in the quiet zone ruling have no correlation with pedestrian accidents or
safety. they address vehicles only. It was brought up that the MUTCD (ed
Manual for Uniform Tragic Control Devices) (Part 10 -. Tragic Controls for
Highway-Light Rail Transit Grade Crossing) section addresses the use Q
pedestrian barrier installations for light rail transit crossings and that these could
possibly be used and modified to address pedestrl'an safety concerns at Beaver
Street and San Francisco Street

A MUTCD pedestrian ban'ier consists of a short fenced "maze" for pedestrians to
navigate as they reach the crossing. The intent of this maze is to focus pedestrian
attention toward both railroad approaches prior to crossing the tracks. The proposed
design does not incorporate MUTCD pedestrian banters, for the following reasons

Construction of MUTCD pedestrian ban'iers is severely hampered by the need to
maintain Amtrak access to the station platform,BNSF access to BNSF right of way, and
local driveway access to the Chamber of Commerce building. In some quadrants there is
simply no room for the barrier suggested, or any similar type of improvement. We do not
think it appropriate to placeMUTCD barriers in only those locations with adequate room
to construct, as we feel that any pedestrian safety improvements should be reasonably
uniform across all four quadrants of the rail crossing

A great many of the pedestrians after dark are patrons of local dining (and drinking)
establishments. Many are also NAU students, or are of similar age. They often travel in
small groups between establishments, and to-and-from NAU. Existing sidewalk widths
are narrow, and present an impediment to group passage .- many pedestrians walk in the
street after hours. The pedestrian barrier "mazes" we feel would be an additional
impediment and easily and routinely bypassed

Gannet Fleming also expressed similar concerns regarding this approach in a letter by
Proj et Engineer Stewart S. Vaghti dated July 19, 2007
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Rail Crossing Modification Project - Railroad Quiet Zones
60% Design Narrative
February 8, 2008

•

"During the weekend of July 6th and 7th, I spent time in the downtown Flagstad#
area between the hours of6:00 pm and midnight. I observed the following
pedestrian behavior at this time:

During the daylight hours when vehicular tea/fic was relatively active,
pedestrian tragic primarily utilized the sidewalks with some walking in
tragic lanes.
Bicycle tragic primarily utilized bicycle lanes of the tragic lanes.
After it became dark, and when vehicular trac was reduced pedestrian
and bicycle trajan utilized more of the vehicular travel lanes of the streets
and less of the sidewalks.

It appeared that several of these pedestrian and bicycle lane patterns were from
patrons of the local businesses.

•

9

As this relates to the pedestrian barriers proposed on Beaver Street and San
Francisco Street, ala' acumen is Ula! dnepwpauddldllnelizmlion blanvriens
wauulldnatbeanqfecdvennanusofcantl1a»Hil4gpedaW'iantnl;0icauldcauldbea
144y¢0n¢¢»y*¢p.¢¢¢;¢l-1II1n¢¢¢.!¢¢g¢¢"¢¢¢f¢1,¢».¢y0fm¢¢l¢ml1II8
Nuclide." (bold added).

The City of Flagstaff concurs with the above assessments, anddoes not wish to pursue
constriction of MUTCD pedestrian ban'iers. The fencing proposed as a part of this
project provides a pedestrian barrier which will direct pedestrian traffic to the proper
crossing locations. Flashing lights and bell signals will provide audible and visual
pedestrian waring.

Enterprise Rudd

Enterprise Road is the most significant rail-highway crossing within the City of Flagstaff
in terms of Average Daily Traffic. Current ADT is roughly 21,000 vehicles per day. The
crossing was significantly upgraded in 2002-2003. It currently consists of three
northbound lanes and two southbound lanes, separated by an eight-foot median. There
are currently four tracks: two mainline and two siding or spur.

Current railroad crossing inventory information indicates 97 daily train movements at this
location, Ma>dmum timetable speed is 55 miles per hour. FRA records indicate that the
Enterprise Rd. crossing has had 6 accidents within the past 10 years. There was one
injury accident, but none involved fatalities. All were vehicle accidents, with adj but one
involving trucks or truck-trailer combinations. There appear to have been no accidents
since the completion of the 2002 - 2003 work.

Current proposed improvements at Enterprise Road are shown on sheets C6.0 and
include:

• ADA sidewalk treatment. This will consist of installation of truncated domes at
hold short locations, and verification of proper slopes and grades.
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Rail Crossing Modification Project - Railroad Quiet Zones
60% Design Narrative
February 8, 2008

C No Train Horn" signs.

No Qualifying Supplemental Safety Measures are proposed for the Enterprise Road
Crossing. The Federal Railroad Administration Quiet Zone Calculator indicates that
the Quiet Zone Qualifies because the Quiet Zone Risk Index (85146.78) is less than the
Risk Index with Horns (114085.49).

Alternatively, the Enterprise Road crossing could be evaluated under "Gates with
Medians or Channelization Devices". However, the median length north of the crossing -
between the crossing gate and Route 66 - less than the minimum 60 feet stipulated per the
Supplemental Safety Measure standards. The current median length is slightly over 43
feet. It appears doubtful that the median length could be extended an additional 17 feet
without creating a potential conflict for left-tuming vehicles onto Enterprise Road from
Route 66.

Because intersection does not strictly conform to the requirements of this classification,
the intersection would need to receive approval as a "Modified Supplemental Safety
Measure" (or "Alternative Safety Measure"). The intersection and rail crossing has
functioned very well - with no accidents - since the 2002-2003 reconstruction, and
ModSSM/ASM approval hopefully would not be difficult.

Staves Bomdevnrd and Fanning Drive.

Located in easterly Flagstaff, Steves Boulevard and Fanning Drive have very similar
characteristics. Both crossings are approximately 300 feet long, and connect Route 66 to
Industrial Drive -- two roadways which parallel the railroad tracks. The rail track location
is approvdmately centered between the curb lines of the parallel roadways.

Current ADT for Staves Boulevard is slightly in excess of l 1,000 vehicles per day. The
Fanning crossing has an ADT of roughly 8,100 vehicles per day. Both crossings are four
lanes: two northbound and two southbound.

Current railroad crossing inventory information indicates 93 daily train movements at
both locations. Mardmum timetable speed is 79 miles per hour. FRA records indicate
that the Steves crossing has had no accidents within the past 10 years. The Fanning
crossing has experienced 3 accidents, with one injury and no fatalities.

The City has elected to use wayside Homs at both the Steves and Fanning locations. This
removes these intersections from the Quiet Zone category, and wayside horns are
considered to be a one-for-one substitute for the silenced train horn.

Wayside horns may be used within a Quiet Zone, and we currently envision creating a

QLulet Zone to encompass all the 5 mainline crossings within the City, including the

crossings at Steves and Fanning.

page 5
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Rail Crossing Modgieation Project - Railroad Quiet Zones
60% Design Narrative
February 8, 2008

Current proposed improvements at Steves Boulevard and Fanning Drive are shown on
sheets C5 and C6 and include:

Installation of wayside horns.
ADA sidewalk treatment. This will consist of installation of truncated domes at
hold short locations, and verification of proper slopes and grades.
Proper construction of ADA improvements will require relocation of e>dsting
driveways at Steves Boulevard which provide access to theBNSF right of way.
If BNSF prefers, these driveways can be eliminated instead. (Elimination of
driveways at both Staves Boulevard and Fanning Drive was a Diagnostic Team
recommendation should four quadrant Gates be installed.)
"No Train Hom" signs.

Quiet Zone CalcunmlaNr

The FRA Quiet Zone Calculator output for the proposed City of Flagstaff Quiet Zone is
on the following page.

Diagnostic Team Recommendations

The recommendations of the Diagnostic Team (as compiled by Gannett Fleming) follow
theQuiet Zone Calculator results.

page 6
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1.2 DIAGNOSTIC TEAM

Attendance:

Kurt Anderson, Railroad Controls

Barry Gondron, Gannett Fleming

Chris Watson, Arizona Corporation Commission

Stu Schubert, City ofFlagstaff (part mc)

Randy Whitaker, City ofFlagstaff

Debbie Jo Maust, City of Flagstaff

Getty Craig, City of Flagstaff (part time)

Megan Mcintyre, BNSF

Tom Chilcoat, BNSF

Note: FRA representatives could not attend due to rancid situation.

General discussion:

Direction

The Diagnostic Team was instructed to review the five railroad at-grade crossings
under the two options described above. 1 - Wayside horn option, 2 - Quiet Zone
option.

• Pedestrian Safety

Within the rev iew of each crossing and option it was further instructed that
pedestrian safety would play a prime rol l . Supplementary Safety Measures
indicated in the quiet zone ruling have no correlation with pedestrian accidents
or safety. They address vehicles only. The Diagnostic Team was instructed to
consider mitigation factors for pedestrian safety at each crossing. It was brought
up that the MUTCD (Part 10 - Tiaf lic Controls for Highway-Light Rail Transit
Grade Crossing) section addresses the use of pedestrian barrier installations for
light rail transit crossings and that these could possibly be used and modified to
address pedestrian safety concerns at Beaver Street and San Francisco Street
situations.

• Wayside horn maintenance recommendations

I

Discussions with Railroad Controls Limited indicated it was in the best 'interest
for the city to supply their own maintenance for the wayside horns. Citing
financial consideration and response time as the primary factor for this
recommendation. Installations of the wayside horns include operating and
maintenance technical training for the City's traffic signal or electrical
supervisor.

• Cost

No costs are to be considered during Diagnostic Team recommendations.

3
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1.3 LIABILITY

No one with BNSF, Corporation Commission, or the FRA has indicated there is any
quantized liability comparison between the Risk Index of a crossing, pedestrian safety
and wayside horns.

1.4 PROCESS

General process for:

• Signing direct agreement with BNSF for wayside hornuse.

The BNSF currently has in possession agreements for installation of wayside
Homs. The city would be required to execute these agreements at minimum
administrative costs. An 11-month schedule is anticipated at this time for
implementation. Unless other wise noted the duration for the schedule starts
when the City chooses the desired safety equipment.

Creating Quiet Zone without BNSF ordering and instaIlillng folic-quadrant
Gates.

Agreements would be required for installation of Safety measures placed on
existing BNSF right of way for the activation of the quiet zone. The cost would
vary from minimum adrmninistration cost to improvement easements MM yearly
fees depending on the option chosen per crossing. A 19-month schedule is
anticipated at this time for implementation.

•

•

Creating Quiet Zone with BNSF ordering and installing four-quadrant Gates.

Construction and maintenance agreements would be required for the installation
of the additional Gates. At present BNSF has not identified what these would
include as not many agreements of this type has been implemented. A 29-month
schedule is anticipated at this time for implementation.

Creating Quite Zone - Notice of Intent.

The City must provide a Notice of Intent to create a Quiet Zone. This notification
must be sent via certified ma return receipt request, to all railroads operating
over the crossings in the proposed Quiet Zone, to the State Agency responsible for
roadway safety and the agency responsible for grade crossing safety (Arizona
Corporation Commission). The purpose of this Notice of Intent is to provide an
opportunity for the railroads and State agency to provide comments and
recommendations to die public authority as it plans the Quiet Zone.. The
railroad and State agency will have 60 days to provide these comments to the
public authority.
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2.0 DIAGNOSTIC TEAM'S ANALYSIS AND
RECOMMENDATIONS

Each Crossing was looked at under two options '

1. Use of wayside horns.

2. Creation of a Quiet Zone.

In either case theuseof Signage indicating the changed condition will be needed.

Conceptual cost and schedule for each crossing is provided in the Appendix to this report.

2.1 BEAVER STREET

2.1.1 Wayside Horns (Exhibit W-1)

• Place a ham at the northwest and south/west comer of thecrossing. One ham
facing north and one facing south.

Fencing 805118 along BNSF right-of-way to channel people to the crossing 'm
front of the horn. .

ADA sidewalk treatment.

Place "No Train Horn" signs.

2.1.2 Quiet Zone with Pedestrian Barrier (Exhibit QZPB-1)

1 Fencing along BNSF right-of-way to channel people to crossing.

Pedestrian barriers at Beaver Street on south side of crossing to channel
people to one location where Signage is located. Signage would indicate that
there are no horns and second train may be coming. This in theory would
function as a -t-staging area much as at theme parks (Exhibit PB).

Relocate or redesign driveways adjacent to cross'mg on south side.

ADA sidewalk treaty t.

Place "No Train Horn" signs.

an

2.1.3 Quiet Zone with4-Quad Gates (Exhibit QZ-1)

•

•

Fencing along BNSF right-of~way to channel people to crossing.

Install Four Quadrant Gates with vehicle detection between Gates.

ADA sidewalk treatment.

Place "No Train Hom" signs.

5
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2.2 SAN FRANCISCOSTREET

Options are the same as Beaver Street except north and south treatments are released.

2.2.1 Wayside Horns (Exhibit W-2)

• Place a horn at the north/west and south/east comels of the crossing, One
horn facing north and one facing south.

Fencing going along BNSF right-of-way to channel people to the crossing in
fi'ont of the ham. *

•

•

•

A third ham will be added facing the Amtrak area

ADA sidewalk treatment.

Place "No Train Hom" signs.

2.2.2 Quiet Zone with Pedestrian Barriers (Exhibit QZPB-2)

•

0

Fencing along BNSF tight-of-way to channel people to crossing.

Paiestrian barriers at San Francisco Street on north side of crossing to channel
people to one location where Signage is located. Signage would indicate that
there are no Homs and second train may be coming. This in theory would
fiction as a staging area much as at themeparks (Exhibit PB).

Driveway for Amtrak will not be closed but improvement will be made to
emphasis that only left Tums are allowed.

a

•

•

Add larger left tum arrow on Amtrak drive.

Add lai tum sign across firm Amtrak drive.

ADA sidewalk treatment.

Place "No Train Hom" signs.

•

•

2.2.3 Quiet Zone with4-Quad Gates (Exhibit QZ-2)

Fencing along BNSF right-of-way to channel people to crossing.

Install Four Quadrant~Gates with vehicle detection between Gates.

Add larger left tum arrow on Amtrak drive.

Add left turn sign across from Amtrak drive.

• ADA sidewalk treatment.

1 Place "No Train Horn" signs.

•
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2.3 ENTERPRISE ROAD

2.3.1 Wayside Horns (ExhibitW-3)

Horns will be placed at the northwest and southeast corners of crossings. In
addition two horns will be placed on an existing light pole in die south median
with one ham facing north and another facing south.

ADA sidewalk treatment.

•

1

• Place "No Train Hom" signs.

2.3.2 Quiet Zone with Reflective Paddles (Exhibit QZ-3)

The easting median will be submitted to the FRA as an alterative safety
measure (ASM). The median would qualify as a standard safety measure but
the north median is shorter than the standard. Reflective paddles will be used
to limit access and mark median.

•

•

ADA sidewalk treatment.

Place "No Train Horn" signs.

2.4 STEVES BLVD.

•

•

•

2.4.1 Wayside Horns (Exhibit W-4)

o Horns will be placed at the northwest and southeast comers of crossings.

ADA sidewalk treatment.

Place "No Train Horn" signs.

2.4.2 Quiet Zone with 4-Quad Gates (Exhibit QZ-4)

Four Quadrant Gates installed.

Close Driveways at BNSF ROW.

ADA sidewalk treatment.

Place "No Train Hom" signs.
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2.5 FANNING DRIVE

2.5.1 Wayside I-Ioms (Exhibit W-5)

Horns will be placed at the northwest and southeast corners of crossings.

ADA sidewalk t1°ea1ment.

Place "No Train Horn" signs.

•

•

•

•

2.5.2 Quiet Zone with 4-Quad Gates (Exhibit QZ-5)

Four Quadrant Gates installed.

Close Driveways at BNSF ROW.

ADA sidewalk treatment.

Place "No Train Horn" signs.
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