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Certification 
 

I, Karen Hankinson, certify that this report was prepared under my responsible charge. 

 

Sincerely, 

 
Karen Hankinson, PE 
RailPros Inc. 
949-383-2314 
karen.hankinson@railpros.com 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

BNSF Contact Information 
In case of crossing related emergency, call the BNSF Hotline number posted on the Emergency Notification System 
(ENS) sign at the crossing: 800-832-5452. 

In case of any proposed physical changes, operational changes, or traffic control work at/near the grade crossing, 
contact Stephen Semenick at BNSF 206-625-6152. 
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Executive Summary 
Crossing ADT: N/A Rail Traffic: 3 trains/week* 

Vehicular Speed Limit: 30 mph Maximum Train Speed: 10 mph* 

Number of Lanes at Crossing: 3 lanes** Number of Tracks: 1 Spur Line 

Highway Authority Contact: Robert Hanson, City of Renton Phone: 425-430-7223 Email: bhanson@rentonwa.gov 

Railroad Contact: Stephen Semenick, BNSF Phone: 206-625-6152 Email: stephen.semenick@bnsf.com 

Railroad Reviewer: Karen Hankinson, RailPros Phone: 949-383-2314 Email: karen.hankinson@railpros.com 

 

*Data from adjacent grade crossing at Boeing Company Employee Walkway (DOT #091727P) FRA Inventory Report (Data taken in 2000) 
**Data from proposed new grade crossing plans 

 

Existing Conditions 

There is no existing grade crossing at this location. A new active grade crossing is proposed. 

 

Proposed Project Design 

The proposed design includes the following: 
• Installing a new roadway north of the 757th Avenue/Park Avenue intersection. 
• Establishing a new RR grade crossing north of the 757th Avenue/Park Avenue intersection with 1 northbound 

lane and 2 southbound lanes. 
• Modifying the existing Logan Avenue/Park Avenue traffic signal to include the 757th Avenue/Park Avenue 

intersection and install a presignal for southbound traffic at the new grade crossing. 
• Installing new interconnection from the RR signal system to the Logan Avenue/Park Avenue traffic signal. 
• Installing 2 new RR entrance gates with flashers and backflashers in the northwest and southeast quadrants of 

the new grade crossing. 
• Installing 1 new RR signal with flashers in the median north of the new grade crossing for southbound 

motorists. 
• Installing new sidewalk approaches along the east and west sides of Park Avenue approaching the new grade 

crossing as well as between the 757th Avenue/Park Avenue and Logan Avenue/Park Avenue intersections. 
• Installing new raised medians on both sides of the new grade crossing. 
• Installing new detectable warning surfaces in all quadrants of the new grade crossing. 
• Installing a new RR signal house in the northeast quadrant of the grade crossing. 
• Installing crosswalks on the east and west legs of the 757th Avenue/Park Avenue intersection. 
• Reconfiguring the eastbound approach to the 757th Avenue/Park Avenue intersection to have 1 left/thru/right 

lane and 1 right turn lane. 
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Proposed Project Design (continued) 

• Reconfiguring the southbound approach to the Logan Avenue/Park Avenue intersection to include 1 left turn 
lane, 1 thru/left lane, and 1 thru/right lane. 

• Requesting 25 seconds of advance preemption time (APT) for the signalized intersection of Logan Avenue/Park 
Avenue. 

 

Preemption Time Summary 

 

Table 1: Preemption Time Summary 
Park Avenue at Logan Avenue, Bellingham, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 
 Proposed Preemption Values (Sec) 

Minimum Time 20 
Clearance Time (CT)* 3 
Additional Gate Delay* 2 
Total Warning Time 25 
Advance Preemption Time (APT)  25** 
Total Approach Time (TAT) 50*** 

* Railroad to verify time needed during RR Signal Design Process. 
** Per the preemption request form, 22 seconds maximum of the 25 second APT request may be used to serve any active 
pedestrian phase at the time of preemption. 
*** Note that trains will operate under “stop and proceed” operations at this crossing. Once APT request has been provided, the 
crossing will activate with the RR lights flashing and gates descending. When the crossing is free of vehicles/pedestrians and the 
gates are horizontal, the train may proceed through the crossing. 
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Summary of RailPros Comments 

Table 2: Grade Crossing Comment Summary Table  
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 
No. RailPros Recommendations Standard/Reference Agency Responses 

(12/18/21) 
RailPros Responses 

(3/9/22) 
Agency Responses 

(4/1/22) 
RailPros Responses 

(8/23/22) 

1 
Provide finalized diagnostic meeting minutes. Diagnostic Meeting Minutes (Appendix B); 

Standard Practice 

Provided. See attachment A. 
- - - 

2 

Preemption Calculations: Confirm the CSD is the 
distance available for vehicle storage measured 
6' from the rail nearest to the intersection to the 
normal stopping point on the highway, as 
appropriate, to obtain the shorter distance. 
Please revise dimension in the preemption 
calculations and in the preemption distance 
measurement exhibit accordingly. 

AREMA C&S Manual Part 1.1.1 (2021) 
[Guidance]; 

FHWA Highway-Rail Crossing Handbook (pg. 
76-77) (2019) [Guidance]; 

TXDOT Preemption Calculation Instructions 
(2017) [Standard] 

Decreased to 157 feet since 
normal stopping point is stop 
line. 

- - - 

3 

Preemption Calculations: Confirm that the MTCD 
is measured from the RR warning device to 6' 
beyond the track measured perpendicular to the 
far rail. Measure the distance along the 
centerline or edge line of the highway, as 
appropriate, to obtain the longer distance. 
Please revise dimension in the preemption 
calculations and in the preemption distance 
measurement exhibit accordingly. 

AREMA C&S Manual Part 1.1.1 (2021) 
[Guidance]; 

FHWA Highway-Rail Crossing Handbook (pg. 
76-77) (2019) [Guidance]; 

TXDOT Preemption Calculation Instructions 
(2017) [Standard] 

Increased to 32 feet. 

- - - 

4 

Preemption Calculations: Review if left-turn 
towards tracks (Line 28) should be checked 
"yes". The crossing is located relatively far away 
from the intersection and allows enough space 
for a vehicle to queue downstream of the Park 
Avenue/Southport Drive intersection but 
upstream of the grade crossing. 

Standard Practice; 

TXDOT Preemption Calculation Instructions 
(2017) [Standard] 

“Yes” is appropriate because of 
movements from 757th across 
tracks. (We agree that if we only 
needed document the movement 
from Logan Ave N, this box would 
be “No”.) 

Consider selecting "no" for left turns 
towards tracks due to the unique 
configuration of the intersection and 
the traffic signal phasing. By 
selecting "no", the total approach 
time can be reduced to 50 secs (not 
including the equipment response 
time), which will meet the AREMA 
50 Second rule. 

Revised to “no”. 

- 

5 

Preemption Calculations: Design vehicle turning 
templates state a different length. Clarify and 
revise calculations/plans accordingly. 

Standard Practice Turning template being 
referenced in this comment is a 
vehicle that will turn west into 
Boeing and is not anticipated to 
cross the railroad. Value of 82 
feet in calculations is accurate. 

- - - 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) 

6 

Preemption Calculations: Consider reducing 
minimum green time in order to lower right-of-
way transfer time. 

ITE Recommended Practice: Preemption of 
Traffic Signals Near Railroad Crossings Parts 
2.4.1 & 2.4.2 (2021) [Guidance]; 

Recommended Practice 

Minimum green time to remain 
at 5 seconds per City standards. 

Total Approach Time (TAT) currently 
exceeds the AREMA 50 Second Rule 
(50 second of warning time 
excluding equipment response 
time). Please see our responses to 
Comments 4 and 7 to help reduce 
the TAT. 

Did not adjust minimum green time. 
See comment response #4, which 
reduced the TAT to acceptable levels 
per RailPros comments. 

Per further coordination 
with BNSF and the 
agency, 50 seconds of 
Total Approach Time will 
be provided (20 secs of 
Minimum Warning Time, 
3 secs of Clearance Time, 
2 secs of Additional Gate 
Delay, and 25 secs of 
Advance Preemption 
Time). 

7 

Preemption Calculations: Clarify how the 
advance pedestrian preemption time is being 
calculated. The longest crosswalk length appears 
to be the north leg of the Park Ave/Southport 
Drive intersection. Also, consider splitting the 
pedestrian clearance time/crosswalk length into 
two time intervals/measurements due to the 
pedestrian refuge area. 

Standard Practice Corrected labeling of crosswalk. 
This 103’ dimension is for the 
north crosswalk, which is the 
longest at the intersection. 
Calculation to remain unchanged. 

Pedestrian time requested can be 
provided via a pedestrian 
preemption relay circuit, but 
request of 30 seconds exceeds the 
maximum allowance that BNSF can 
provide. Per comments on 
preemption calculations, consider 
partially truncating the pedestrian 
clearance interval and allowing 
pedestrian clearance during yellow 
and all-red intervals. 

We are not able to reduce 
pedestrian timings due to length of 
crosswalk and MUTCD crossing 
speeds. The movement must remain 
as a single pedestrian crossing—it 
cannot be divided—due to the 
phasing design for the traffic signal, 
which has no additional capacity to 
handle extra pedestrian phases. The 
30 second value must remain as-is 
for this crossing. 

Per further coordination 
with BNSF and the 
agency, 25 seconds of 
APT will be provided. 22 
seconds maximum of the 
25 second APT request 
will be used to serve an 
active pedestrian phase 
at the time of 
preemption. 

8 

Preemption Request Form: Preemption distance 
measurement exhibit and preemption 
calculations indicate interconnection with the 
Park Avenue/Logan Avenue intersection, while 
the Preemption Request Form indicates 
interconnection with the 757th Avenue/Park 
Avenue intersection. Please clarify and revise 
accordingly. 

Standard Practice 

 
 
 
 
 

 

Revised to Park/Logan 
intersection for parallel street 
name. 

- - - 

9 

Preemption Request Form: Wiring schedule on 
traffic signal plans indicates four #4 cables. 
Revise the value in the preemption request form 
to include total number of RR conductors and to 
remain consistent with number of circuits 
specified on plans and on this request form. 

Standard Practice 2-#4 cables are for power to a 
non-BNSF/RR device. The Plans 
are accurate and consistent with 
the PRF in showing 2-#4 to 
BNSF/RR cabinet. - - 

Per further coordination 
with the agency, the 
Preemption Request 
Form has been updated 
to indicate 12-#14 
conductors to 
accommodate the 
requested RR relays. 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) 

10 

City to review if pedestrian gates will be 
proposed. Per diagnostic meeting minutes, BNSF 
grade crossings with pedestrian gates have 
typically had one of more of the following 
characteristics: high-speed trains, limited sight 
distances, and high pedestrian volumes. 

Diagnostic Meeting Minutes (Appendix B); 

Recommended Practice 

Pedestrian gates will not be 
installed at this location because 
there are no high-speed trains, 
sight distance is good, and there 
are not anticipated to be high 
pedestrian volumes. 

- - - 

11 

Provide a 4' x 4' minimum square of unwalkable 
surface around all RR warning devices to 
discourage pedestrians but does not limit RR 
maintenance personnel from accessing RR 
equipment. Loose ballast or decomposed granite 
is generally preferred. 

Recommended Practice Surrounded all RR poles with 
river rock paving treatment used 
in planter strips that is a bumpy 
surface to deter pedestrian 
access. (See drawing RS1, MD3, 
MD4, PL1, and PL2.) 

Revise BNSF Crossing Layout plan 
sheet to reflect this change as well. 

Revised. 

- 

12 

RR gate lengths should be measured from the 
gate tip to center of RR gate mechanism. Please 
revise dimensions shown accordingly. 

BNSF Standard Revised. See drawing RR1. Gate lengths should be measured 
from the center of the RR gate 
mechanism, not the edge. Revise 
dimensions and construction notes 
in plan sheet RR1 accordingly. 
Revise BNSF Crossing Layout plan 
sheet to stay consistent with plan 
sheet RR1. 

Revised. 

- 

13 
Specify lane widths at the grade crossing on 
plans. 

Standard Practice Specified on drawing CH1. Revise BNSF Crossing Layout plan 
sheet to stay consistent with plan 
sheet CH1. 

Revised. 
- 

14 

In the raised median north of the crossing, 
specify the RR warning device to be 15' from 
centerline of track. 

BNSF Standard Station provided on drawing RR1 
provides 15’ clearance from 
centerline. 

Specify 15’ from center of RR gate 
mechanism to centerline of tracks 
on plan sheet RR1. Revise dimension 
on “BNSF Crossing Layout” plan 
sheet to stay consistent with plan 
sheet RR1. 

Revised. 

- 

15 

Specify all RR signal equipment to be installed by 
BNSF forces. 

Standard Practice Revised. Specify on the BNSF Crossing Layout 
plan sheet that RR signal house and 
gates will be installed by BNSF 
forces (and to stay consistent with 
plan sheet RR1). 

Revised. 

- 

16 

Grade crossing track panels should be limited to 
traveled way for vehicles and pedestrians but 
still extending at least 2' beyond traveled way on 
both sides of the grade crossing. Please revise 
accordingly. Also specify the total grade crossing 
surface length. Show dimensions on plans. 

BNSF Standard Revised. See “Bungalow Access 
Detail” on drawing MD3. 

Revise BNSF Crossing Layout plan 
sheet to stay consistent with details 
shown in plan sheet MD3. 

Revised. 

- 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22 

17 

Specify proposed RR signal house to be installed 
by BNSF forces. 

BNSF Standard Specified on drawing RR1, 
General Note #1.  

Specify all proposed RR signal 
equipment to be installed by BNSF 
forces on the “BNSF Crossing 
Layout” plan sheet. 

Revised. 

- 

18 

Remove Railroad Gate Support Foundations plan 
sheet "ST3" from plan set. All RR gates will be 
installed by BNSF forces per BNSF standards. 

BNSF Standard Removed sheet. Plan set still includes sheet ST3. 
BNSF will install all RR gate 
mechanisms and their respective 
foundations per their standards. 
Please remove plan sheet ST3 from 
plan set accordingly. 

Plan sheet ST3 no longer includes 
railroad foundation information. See 
ST3 drawing dated 12/2021. This 
sheet contains structural curb 
details. Sheet ST3 is not removed. 

- 

19 

Per Diagnostic Meeting Minutes, verify that any 
proposed plants/vegetation will not block 
motorists' visibility of the RR flashers or traffic 
signals at any time. 

Diagnostic Meeting Minutes (Appendix B); 

Standard Practice 

Verified. 

- - - 

20 

Consider installing 8" curb height to provide 
better motorist channelization at the grade 
crossing and to mitigate future maintenance 
issues related to roadway paving. 

Recommended Practice Recommendation will not be 
incorporated; curb height will 
remain at 6” to be consistent 
with City of Renton standards 
and requirements. 

- - - 

21 

Specify that the edge of the raised median is 10' 
from the centerline of track. 

BNSF Standard The edge of the raised median 
slightly exceeds 10’ from 
centerline of track. Island shape 
is defined in the details in the 
Plans (MD4) and a separate 
dimension is not required. 

- - - 

22 

Provide 2' minimum of asphalt adjacent to grade 
crossing panels for sidewalk approaches. 

BNSF Standard Provided. See drawing PV1. (Prior 
sidewalk adjacent to tracks 
removed and replaced with 
HMA.) 

Revise asphalt placement in “BNSF 
Crossing Layout” plan sheet to stay 
consistent with plan sheet PV1. 

Revised. 

- 

23 

Indicate the type of barrier to be used to 
prohibit any vehicular movements towards BNSF 
ROW during Construction Phase 1B and 2A. 

Standard Practice Type 3 barricades to be used. See 
special provision 1-10.3(3). 

Specify that ROW fencing will be 
maintained during all phases of 
construction until the project is 
completed. Both pedestrians and 
motorists should be prohibited from 
accessing the railroad tracks 
throughout construction. 

Revised traffic control plan sheets 
and specifications to require 
contractor to erect temporary (chain 
link) construction fencing along 
ROW boundary during all non-
working hours to prohibit pedestrian 
and vehicle access. 

- 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) 

24 

Verify that the diamond heavy haul truck's 
intended path of travel will be cleared of any 
regular vehicles as well as other vehicles of this 
size prior to making these turning movements. 
Due to the intrusion of the turning movement 
into opposing traffic lanes, the presence of other 
vehicles in the surrounding area can potentially 
result in complications with completing the 
turning movement and/or vehicle collisions. 

Standard Practice Confirmed. Diamond Heavy Haul 
truck events are very rare (less 
than once per year), require a 
permit, and close roadways to 
other vehicles. - - - 

25 

Provide a more substantial barrier or curb to 
prohibit any vehicular movements towards the 
crossing during Construction Phases 1C and 2C. 

Recommended Practice Type 3 barricades to be used. See 
special provision 1-10.3(3). 

Specify that ROW fencing will be 
maintained during all phases of 
construction until the project is 
completed. Both pedestrians and 
motorists should be prohibited from 
accessing the railroad tracks 
throughout construction. 

See response to Comment #23. 

- 

26 

Specify if Boeing delivery vehicles will be 
traveling on 757th Avenue during each stage of 
construction, as applicable, and verify if there is 
adequate room for turning movements. Provide 
turning templates as needed. 

Standard Practice General notes and specifications 
instruct contractor to be aware 
that Boeing trucks may turn 
through the work zone during all 
phases. Contractor is responsible 
for facilitating adequate room for 
movements. 

- - - 

27 

Install a W10-1 sign and RxR pavement markings 
on the southbound approach and a W10-1 sign 
on the northbound approach along Park Ave to 
provide adequate warning to motorists of the 
grade crossing and per MUTCD standards. The 
RxR pavement marking should be placed such 
that a portion of the "X" is directly adjacent to 
the W10-1 sign. 

MUTCD Figure 8B-6 (2009); 

MUTCD Table 2C-4 (2009); 

MUTCD 8B.27 (2009) [Guidance]; 

Standard Practice 

Shifted the location of the W10-1 
to the location specified and will 
add W10-1 sign for the 
southbound direction. (Note the 
design previously included 
northbound W10-1 signing.) See 
drawings CH1 and CH2. 

Per email coordination on 2/25/22, 
a supplemental W10-1 sign is being 
provided on the left side of the 
southbound approach to the grade 
crossing to provide additional 
warning to motorists. 

Agree. Revised documents 
accordingly. 

- 

28 

Install a W10-2(LT) sign on the eastbound 
approach along 757th Avenue to provide 
adequate warning to motorists of the grade 
crossing. 

MUTCD Figure 8B-6 (2009);  

MUTCD Table 2C-4 (2009);  

MUTCD 8B.06 (2009) [Standard]; 

Standard Practice 

Added. See drawings CH1 and 
CH2. 

- - - 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) 

29 

Consider installing R15-8 "LOOK" signs adjacent 
to the detectable warning surfaces in all 
quadrants of the grade crossing for pedestrians 
approaching the grade crossing. 

MUTCD 8B.17 (2009) [Option]; 

Recommended Practice 

Added. See drawings CH1, CH2, 
SG1, and SG2. 

Visually show R15-8 "LOOK" signs to 
be facing pedestrians approaching 
the grade crossing instead of exiting 
the grade crossing. Include 
installation of a "LOOK" sign in the 
southwest quadrant of the grade 
crossing. 

Revised sign directions to face away 
from tracks. Sign is already included 
in southwest quadrants, see plans 
SG1 and SG2. - 

30 

Consider restricting westbound right turns from 
757th Avenue onto Park Avenue due to roadway 
geometry restrictions. Install thru-left pavement 
markings and R3-6 signage accordingly. 

Recommended Practice This turning movement is 
restricted already in the design 
and R3-6 signage is provided. 

Specify where proposed R3-6(LT) 
signage is located along the 
westbound approach on 757th 
Avenue. Update sign schedule 
accordingly. 

12/18/2021 response should have 
listed that the design includes R3-1 
signing for a right-turn restriction. 
The design does not include R3-6 
signing. R3-6 signing will not be 
added. 

- 

31 

Specify all RxR pavement markings to be 
installed along with transverse lines per MUTCD 
and WSDOT standard plan M-11.10-03. 

MUTCD 8B.27 (2009) [Standard]; 

MUTCD Figure 8B-7A (2009) [Standard]; 

WSDOT Standard Plan M-11.10-03 

Revised note text to clarify that 
transverse lines are included. See 
drawing CH1, Construction Note 
18. 

Visually show the RxR pavement 
marking in plan sheet “G1” to 
include transverse lines per MUTCD 
standards and WSDOT standard plan 
M-11.10-03. 

Now shown on plan sheet G1. 

- 

32 

Verify that any proposed signage near the grade 
crossing will not block motorists' visibility of RR 
flashers at any time. 

AREMA C&S Manual 3.2.5 Section C.7 (2021) 
[Guidance]; 

Standard Practice 

Verified. 
- - - 

33 

Consider installing median striping between the 
grade crossing panels and the median to 
discourage motorists from turning onto the 
tracks. 

Recommended Practice Added. See drawing CH1. 

- - - 

34 
Consider adding lane line extension striping for 
the southbound dual left-turn from Park Avenue 
onto Southport Drive. 

MUTCD 3B.08 (2009) [Guidance]; 

Recommended Practice 

Added. See drawing CH1. 
- - - 

35 
Specify limit lines to be 24" wide for roadway 
approaches leading towards the grade crossing. 

Standard Practice; 

WSDOT Standard Plan M-11.10-03 

Stop lines for roadway 
approaches revised to 24”. See 
drawing CH1.  

- - - 

36 
Consider installing edge line striping to 
channelize motorists through the grade crossing 
and discourage any turning onto the tracks. 

MUTCD 8D.04 (2009) [Option]; 

Recommended Practice 

Added. See drawing CH1. 
- - - 

37 

Consider installing R3-2 "NO LEFT TURN" 
blankout signs for eastbound traffic on 757th 
Avenue to restrict turns towards the crossing 
during a preemption event. 

ITE Recommended Practice: Preemption of 
Traffic Signals Near Railroad Crossings Part 
2.4.6 (pg. 42-43) (2021) [Guidance]; 

MUTCD 8B.08 (2009) [Guidance]/[Option]; 

Recommended Practice 

Have decided to not install blank-
out sign due to controller 
limitations. - - - 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) 

38 

Specify controller type, controller software and 
RR interface panel. Verify the proposed traffic 
signal controller's capabilities to provide full 
functionality with proposed RR relays. 

ITE Recommended Practice: Preemption of 
Traffic Signals Near Railroad Crossings Part 
1.1 (2021) [Guidance]; 

Standard Practice 

This information is specified in 
the contract specifications, see 9-
29.13(3). 

Specify the proposed RR interface 
panel, and confirm that the traffic 
signal controller will be able to 
provide full functionality with the 
proposed RR relays. 

Added part number (Western 
Systems #2010052029, Railroad 
Preempt Panel Renton) to 
specifications 9-29.13(10)A. 

Per further discussions 
and coordination with 
the agency, the Riotech 
x-RPS Railroad 
Preemption System will 
be used as the RR 
interface. 

39 

Consider providing a back-up power supply for 
proposed traffic signal. 

ITE Recommended Practice: Preemption of 
Traffic Signals Near Railroad Grade Crossings 
Part 2.2.1 (2021) [Guidance]; 

MUTCD 4D.27 (2009) [Guidance]; 

Standard Practice 

Signal already includes battery 
back-up system in existing 
condition and this will remain 
with the project. 

- - - 

40 

Consider providing PV (programmed visibility) 
signal heads for southbound traffic (B1, B2, and 
B3) at the Park Ave/Logan Ave intersection. The 
PV heads should be visible for motorists 
downstream of the RR limit line and guiding 
them through the grade crossing and 757th 
Ave/Park Ave intersection. However, if a 
motorist has not traveled past the RR limit line 
when preemption begins, the PV heads will 
discourage them from attempting to cross as the 
RR warning devices activate. 

ITE Recommended Practice: Preemption of 
Traffic Signals Near Railroad Crossings Part 
2.3.1 (Page 29) (2021) [Guidance]; 

MUTCD 8C.09 (2009) [Guidance]; 

Recommended Practice 

Provided. See drawing SG1. 

- - - 

41 

Specify that pedestrian gates will descend along 
with the vehicular gates. Pedestrian movements 
should not be controlled by the RR gates. 

Standard Practice Note related to this comment is 
outdated and will be deleted. 
Pedestrian routes will not have 
gate arms across them. 

- - - 

42 

Detail how traffic signal will transition from 
normal operations to RR preemption operations. 
Specify which RR relay inputs cause phasing 
sequence changes as shown during RR 
preemption. 

BNSF Standard; 

ITE Recommended Practice: Preemption of 
Traffic Signals Near Railroad Crossings Part 
1.1 (2021) [Guidance]; 

MUTCD 8C.09 (2009) [Standard]; 

Standard Practice 

Pre-emption calculations will be 
provided in contract 
specifications as reference 
material for Contractor to enact 
during signal programming in 
collaboration with City staff. 

The preemption calculations (and 
preemption request form) do show 
the designed warning time and 
proposed railroad relays, but do not 
specify how those relays are related 
to traffic signal operations. Show on 
the phasing diagram in plan sheet 
SG1 which railroad relays will cause 
the change in each traffic signal 
phasing sequence. 

Added advanced preemption 
detection and advance vehicle 
preemption connected relays on 
SG1 phase diagram. 

Per further coordination 
with the agency, phase 
diagrams have been 
updated to show traffic 
signal transitioning from 
normal to preemption 
operations. 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. RailPros Recommendations Standard/Reference Agency Responses 
(12/18/21) 

RailPros Responses 
(3/9/22) 

Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) 

43 

Indicate if green extension for southbound 
traffic on Park Avenue will be provided to allow 
queue prevention at the grade crossing during 
normal operations. 

ITE Traffic Control Devices Handbook (pg. 
467-468) (2013) [Guidance]; 

Standard Practice 

That is the intent. However, 
signal timing information will not 
be included on contract plans. 
Contractor and City staff to enact 
timing during signal 
programming. See Attachment B 
for preliminary signal timing 
outputs. 

- - - 

44 
Westbound traffic should not be allowed during 
preemption operations. Revise accordingly. 

Standard Practice It is not allowed. This is a typo in 
the diagram that is now 
corrected. See drawing SG1. 

- - - 

45 

Show the interconnection conduit from the 
traffic signal controller to the RR signal house. 

Standard Practice Conduit is shown on drawing 
RR1. 

Show interconnection conduit on 
traffic signal plan sheet “SG1” and 
update wiring schedule in plan sheet 
“SG2”. 

Revised to show on SG drawings. 

- 

46 

Provide a Interconnected Warning Label in the 
traffic signal cabinet to warn traffic signal 
technicians that the traffic signal is 
interconnected with the railroad and providing 
both highway and railroad agency contact 
information. 

AREMA C&S Manual 3.1.10 Section C.4 (2021) 
[Guidance]; 

BNSF Standard 

Added requirement to provide 
label in special provision 8-20.1. 

- - - 

47 

Implement a preemption operation and 
maintenance program with BNSF. 

FRA Safety Advisory 2010-02 (2010); 

FRA Technical Bulletin S-12-01 (2012); 

MUTCD 4D.02 (2009) [Guidance]; 

Standard Practice. 

The City currently has an Annual 
Signal Testing Program with 
BNSF. The Grade Crossing 
Construction and Maintenance 
Agreement will also provide 
provisions for future inspection 
and/or maintenance of the signal 
equipment, crossing signal house. 

- - - 

48 
See attached plan sheets for additional 
comments. 

See Appendix E Noted. See attached plan sheets for 
additional comments. 

See attached responses to plan 
comments. - 
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Table 2: Grade Crossing Comment Summary Table (continued) 
Park Avenue, Renton, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 

No. 
RailPros Comments (3/9/22) Additional 

comments based on design plans provided on 
12/18/21 

Standard/ Reference Agency Responses 
(4/1/22) 

RailPros Responses 
(8/23/22) - - 

49 
Show backflashers on the RR warning device 
located in the north side median of the grade 
crossing. 

Standard Practice Added. 
- - - 

50 

Please confirm if there any other vehicle types 
aside from passenger cars (such as emergency 
services, fire, delivery trucks) traveling through 
the grade crossing and into the Boeing facility. If 
so, verify that these vehicles will be able to clear 
the left turn from 757th Ave towards the grade 
crossing and also safely travel through the S-
curve north of the grade crossing from either 
direction. 

Recommended Practice Confirmed; there are no other 
types of vehicles that will move 
between railroad crossing and 
Boeing. 

- - - 

51 

R3-2 signage cannot be installed on RR signal 
equipment. Specify that R3-2 sign will be 
installed on a separate post, but placed such 
that sign will not block motorists' visibility of the 
RR flashers. 

BNSF Standard; 

Standard Practice 

Moved sign and confirm sight 
lines to flashers are not affected. 

- - - 

52 

In the southwest quadrant, increase the distance 
of traffic signal from centerline of tracks if 
feasible. Future maintenance of traffic signal 
pole may impact grade crossing operations and 
safety. 

Recommended Practice This is not feasible and pole will 
not shift. All maintenance activity 
will be at least 15 feet from 
center of tracks.  

- - - 

   Note: RailPros/BNSF have no further responses to the Agency’s responses on 4/1/22. 
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Evaluation 
The City of Renton is proposing to establish a new railroad grade crossing on Park Avenue by extending Park Avenue 
north from the 757th Avenue/Park Avenue intersection. The City is also proposing to modify the existing traffic signal 
at the Logan Avenue/Park Avenue intersection to include the 757th Avenue/Park Avenue intersection, install a 
southbound presignal and interconnection to the RR signal system, install RR entrances gates and RR flashers, install 
sidewalk approaches on both sides of the new grade crossing, install raised medians on both sides of the new grade 
crossing, and modify/add signing and striping. Existing field photos are provided in Appendix A. The diagnostic 
meeting minutes (dated 12.11.19), Preemption Request Form (dated 8.5.22) and project design plans (latest dated 
8.5.22) have been provided for this review. This evaluation involved reviewing these items, providing comments, and 
recommending improvements. 

 

Analysis of Preemption Calculations and Preemption Request Form 

The Preemption Time Summary Table (Table 1) below shows the proposed preemption values. 20 seconds of 
Minimum Warning Time, 3 seconds of Clearance Time, 2 seconds of Additional Gate Delay time and 25 seconds of 
Advance Preemption Time is proposed for a Total Approach Time of 50 seconds. Note that trains will operate under 
“stop and proceed” operations at this crossing. Once the APT request has been provided, the crossing will activate 
with the RR lights flashing and gates descending. When the crossing is free of vehicles/pedestrians and the gates are 
horizontal, the train may proceed through the crossing. Per the preemption request form, 22 seconds maximum of 
the 25 second APT request may be used to serve any active pedestrian phase at the time of preemption. The 
breakdown of approach time is detailed in Table 1. Since the train operations are stop and proceed, the advance 
preemption time and approach time are controlled by these operations. Preemption calculations were prepared 
exclusively to establish track clearance green time. See Appendix C for RailPros provided preemption calculations. 

The City of Renton has signed and submitted a BNSF Traffic Signal Preemption Request Form, and it is provided in 
Appendix D. 

 

Table 1: Preemption Time Summary 
Park Avenue at Logan Avenue, Bellingham, WA 

Park Avenue Grade Crossing, BNSF Seattle Subdivision Spur Line      DOT #979302J 
 Proposed Preemption Values (Sec) 

Minimum Time 20 
Clearance Time (CT)* 3 
Additional Gate Delay* 2 
Total Warning Time 25 
Advance Preemption Time (APT)  25** 
Total Approach Time (TAT) 50*** 

* Railroad to verify time needed during RR Signal Design Process. 
** Per the preemption request form, 22 seconds maximum of the 25 second APT request may be used to serve any active 
pedestrian phase at the time of preemption. 
*** Note that trains will operate under “stop and proceed” operations at this crossing. Once APT request has been provided, the 
crossing will activate with the RR lights flashing and gates descending. When the crossing is free of vehicles/pedestrians and the 
gates are horizontal, the train may proceed through the crossing. 
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Analysis of Proposed Design 

The agency also provided their design plans for our project review. Please refer to Appendix E for those plans with 
comments from RailPros. The proposed design includes the establishment of a new grade crossing at Park Avenue, 
modification of the existing traffic signal at the Logan Avenue/Park Avenue intersection to include the 757th 
Avenue/Park Avenue intersection and installation of a southbound presignal, installation of  new RR entrance gates 
and flashers, installation of new sidewalk approaches towards the new grade crossing, installation of raised medians, 
and modification of the existing signing and striping. 

The design team has generally incorporated RailPros’ comments on the proposed design as summarized in Table 2. 

Refer to Appendix F for all standards and references related to these comments. 
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Continued Joint Agency Coordination 
As the project moves forward, BNSF respectfully requests that the City of Renton continue to consult and partner with 
BNSF in this process. BNSF requests that the City of Renton provide traffic signal timing with the construction schedule 
at least two months prior to the traffic signal controller bench testing and four months prior to the proposed cutover 
with BNSF. BNSF also requests that RailPros attend both the bench testing and cutover to help facilitate the 
coordination between BNSF and the City of Renton at interconnected grade crossings. 

As you are likely aware, the Federal Railroad Administration (FRA), thru its Safety Advisory 2010-02, details 
recommendations for annual joint testing of interconnected Railroad and Traffic Signal Systems. The FRA Technical 
Bulletin S-12-01(2012) provides guidance to State and Federal inspectors regarding performance of inspections of 
highway traffic signal preemption interconnections at highway-rail grade crossings. MUTCD 4D.02 also provides 
operation and maintenance guidance.  BNSF would like to continue to work with the City of Renton to ensure that this 
new interconnected traffic signal will operate as agreed upon and that any future changes are discussed and jointly 
approved in a collaborative manner.  

 

Conclusion 
Over the past months, the City of Renton, BNSF, and RailPros have worked together to resolve issues of concern for 
the proposed Park Avenue grade crossing project. We recommend that the project moves forward to the railroad 
signal phase. 
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Appendix A 
Field Photos (12.11.19) 
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Park Avenue  – Looking North Towards Park Avenue/Southport Drive Intersection 

 

Logan Avenue – Looking East Towards Park Avenue/Southport Drive Intersection 
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Logan Avenue - Looking South 

 

Park Avenue – Looking West  
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Park Avenue – Looking North Towards Future Crossing Location 

 

757th Avenue – Looking West 
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Park Avenue – Looking Northbound 

 

757th Avenue – Looking Eastbound 
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Appendix B 
Diagnostic Meeting Minutes (dated 12.11.19) 
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Appendix C 
RailPros Provided Preemption Calculations  



CSJ

Completed by 

District Approval 

Parallel Street Name

Crossing Street Name

Railroad

SECTION 1:  GEOMETRY DATA & DEFAULTS

GEOMETRIC DATA FOR CROSSING

1. Clear storage distance (CSD, feet) ……………………...……… 1.

2. Minimum track clearance distance (MTCD, feet) ………….… 2.

3. Stop bar setback distance (SBD, feet) ………………………… 3. Enter "0" if no stop bar is present

4. 4. 

5. 5. 

6. Approach grade. % ( 0 if approach is on downgrade) ………… 6.

7. 7. 

DESIGN VEHICLE DATA
8. Select Design Vehicle

School Bus Intermediate Truck Interstate Semi-Truck Other

9. Default design vehicle length (feet) …………………...………… 9. Based on selected Design Vehicle

a. 9a. Use only if "Other" selected as Design Vehicle

10. 10. Sum of line 9 and 9a

11. 11. Based on selected Design Vehicle

12. Passenger car vehicle length (LV, feet)…………...…..……… 12. Default value

Remarks

Angle of turn at Intersection (Θ, degrees)……...……...………

Additional vehicle length, if needed (feet) …………………
Total design vehicle length (DVL, feet) …………………………

Texas Department of Transportation

GUIDE FOR DETERMINING TIME REQUIREMENTS FOR
 TRAFFIC SIGNAL PREEMPTION AT HIGHWAY-RAIL GRADE CROSSINGS

City 

County 

Railroad Contact Railroad 

Show North Arrow

District 

Date 

Crossing DOT# 

NOTE:  After approval by the District, a copy of this form, along with the traffic signal design sheets and the phasing diagrams 
for normal and preempted operation, shall be placed in the traffic signal cabinet.  See Section 7 for traffic signal timings.

Phone 

Centerline turning radius of design vehicle (R, feet)……….….

Width of receiving approach (B, feet)……………...……………
Offset distance of left turn stop bar (OSB, feet)…………….….…

Page 1

Form 2304
(Rev. 7/19)

RESET 

Renton 8/17/22

King RailPros

Northwest

 Southport Dr/Logan Ave

Park Ave

BNSF Railway Stephen Semenick

979302J (206) 625-6152

157

32

10

42

44

0.0

91

✔

55

-25

30

41

19

Preemption Calculations were provided for track clearance green (TCG)
time establishment only, due to stop and proceed train operations.

* *Design Vehicle (SU30) Selected by Highway Authority



         

Preempt verification and response time
13. Preempt delay time (seconds) …………………………………………………… 13. 

14. Controller response time to preempt (seconds) …………………………………14. Manufacturer:

Firmware Version:

15. Preempt verification and response time (seconds): add lines 13 and 14 …………………………………15. 

Worst-case conflicting vehicle time Value may be adjusted to meet local

16. Minimum green time during right-of-way transfer (seconds) ………………… 16. 

17. Other green time during right-of-way transfer (seconds) ……………………… 17. 

18. Yellow change time (seconds) …………………………………………………… 18. 

19. Red clearance time (seconds) …………………………………………………… 19. 

20. Worst-case conflicting vehicle time (seconds): add lines 16 through 19 ……………………20. 

Worst-case conflicting pedestrian time Value may be adjusted to meet local 

21. Minimum walk time during right-of-way transfer (seconds) …………………… 21. 

23. Vehicle yellow change time, if not included on line 22 (seconds) …………… 23. 

24. Vehicle red clearance time, if not included on line 22 (seconds) …………… 24. 

25. Worst-case conflicting pedestrian time (seconds): add lines 21 through 24 ……………… 25. 

Worst-case conflicting vehicle or conflicting pedestrian time
Worst-case conflicting vehicle or conflicting pedestrian time (seconds):                                             

27. Right-of-way transfer time (seconds): add lines 15 and 26 …………………………………………………………27. 

28. Are there left-turns towards the tracks? Yes No

29. 29. LTL = ∏RΘ/180

30. 30. Default value

Distance required to clear left-turning truck from travel
lanes on track clearance approach (feet):  ……........……..…
Additional time required to clear left-turning truck from
travel lanes on track clearance approach (seconds): ……......

Worst-case Left Turning Truck time (seconds):  
if Line 28 = 'Yes', use line 32;  otherwise Use 0 ………………..…………………………….

34. Queue start-up distance, L (feet): add lines 1 through 3 ………….……….... 34. 

35. Time required for design vehicle to start moving (seconds): calculate as 2+(L÷20) ……… 35. 

36. 36. 

37. Time for design vehicle to accelerate through the DVCD (seconds), level terrain …………37. 

38. Factor to account for slower acceleration on uphill grade …………………………………. 38. 

40. 40. 

SECTION 4: MAXIMUM PREEMPTION TIME CALCULATION

41. Right-of-way transfer time (seconds): line 27 ……………………………………41. 

42. Queue clearance time (seconds): line 40 ……………………………………… 42. 

43. Desired minimum separation time (seconds) ……………………………………43. Typcial Value

44. Maximum preemption time for Queue Clearance (seconds): add lines 41 through 43 …………………44. 

Time for design vehcle to accelerate through DVCD (seconds), adjusted for grade:
multiply lines 37 and 38 ……………………………………………………………………………39. 

Refer to instructions for pedestrian 
22. Pedestrian clearance time during right-of-way transfer (seconds) ………….…22. 

26. 26. maximum of lines 20 and 25 ………………..……………………...……..………………………...…………

Remarks

Remarks

Remarks

SECTION 2: RIGHT-OF-WAY TRANSFER TIME CALCULATION

Remarks

Remarks

conditions

SECTION 3: QUEUE CLEARANCE TIME CALCULATION

Equation: (line 4 + line 5 + line 12 - line 11 ) + line 29 + 
line 10

Equation:  [(line 31 * 3600) / (line 30 * 5280) - line 18 - 
line 19]

31. 31. 

32. 32. 

33. 33. 

Travel speed of left-turning truck (SLTT, mph): …………..…..

Queue clearance time (seconds): add lines 33, 35 and 39 ……………………………………………

39. 

Distance traveled by truck during left-turn (LTL, feet): …......

Design vehicle clearance distance, DVCD (feet): add lines 2, 3 and 10...…

conditions

truncation guidance 

Page 2

0

0.0

0.0

5

0
4.0

2.0

11.0

0

0

0.0

0.0

0.0

11.0

11.0

✔

0

10

0

0.0

0.0

199

12.0

72

11.2

1.00

11.2

23.1

11.0

23.1
0.0 Typical Value

34.1



SECTION 5: SUFFICIENT WARNING TIME CHECK

45. Required minimum time, MT (seconds): per regulations ……………………… 45. 

Clearance time, CT (seconds): (line 2 -35) / 10
(rounded up to nearest second)……………...…………...………………………

Total minimum warning time, MWT, needed (seconds):
add lines 45 and 46 (excludes buffer time and equipment response time)………………………………
Required advance preemption time (APT) from railroad (seconds):
subtract line 47 from line 44, round up to nearest full second, enter 0 if less than 0 ………………………………........

49. APT currently provided by railroad (seconds):  Enter "0" if new crossing or signal …………………….…………………. 49. 

Remarks:

Preempt Trap Check
50. Warning Time Variability (Select One)

Consistent Warning Times Low Warning Time Variability High Warning Time Variability

51. APT required or provided (seconds): maximum of Line 48 or Line 49……… 51. See Instructions for details.

52. Multiplier for maximum APT due to train handling ………………………………52. 

53. Maximum APT (seconds): multiply line 51 and 52 …………………………… 53. 

54. Minimum duration for the track clearance green interval (seconds) ………… 54. 

55. Track Clearance Green Time to avoid Preempt Trap (seconds): add lines 53 and 54 .…………………55. 

Clearing of Clear Storage Distance

56. Time waiting on left-turn truck (seconds): line 33 ………………………………………………56. 

57. Time required for design vehicle to start moving (seconds): line 35 …………………………57. 

58. Design vehicle clearance distance (DVCD, feet): line 36 …………….……… 58. 

Is the clear storage distance (CSD) less than or equal to the design vehicle length (DVL)?
YES.  The design vehicle MUST clear through the entire CSD.  (CSD will be entered in Line 59).
NO.  The design vehicle may clear through a portion of the CSD.

Do you want to clear the design vehicle through the entire CSD?
YES. Clear the entire CSD.   (CSD will be entered in Line 59).
NO.  Clear the crossing ONLY.  (DVL will be entered in Line 59).

59. Portion of CSD to clear during track clearance phase (feet) 59. 

60. Design vehicle relocation distance (DVRD, feet): add lines 58 and 59 ……… 60. 

61. Time required to accelerate design vehicle through DVRD (seconds), level terrain: ………61. 

62. Factor to account for slower acceleration on uphill grade …………………………………. 62. 

63. 63. 

64. Time to clear portion of clear storage distance (seconds): add lines 56, 57 and 63 ……………………64. 

65. Track clearance green interval (seconds): maximum of lines 55 or 64, round up to nearest full second ……… 65. 

Maximum Duration of Track Clearance Green after gates are down (in absence of a gate down circuit)
66. Total time to complete track clearance green (seconds): line 27 + line 65 …………………………..... 66.

67. 67. 

68. Maximum Duration of Track Clearance Green after gates are down (seconds):  Line 66 - Line 67 ……………… 68. 

Total time before gates are down (seconds): subtract 5 seconds from line 44
(per AREMA Manual) ………………………………….………...……………...…………..……………

Time required to accelerate design vehicle through DVRD (seconds), adjusted for 
grade: multiply lines 61 and 62  ………………....………………………………………….

Remarks

47. 

Remarks

SECTION 6: TRACK CLEARANCE GREEN TIME CALCULATION (IF NO GATE DOWN CIRCUIT PROVIDED)

If the required advance preemption time (line 48) is greater than the amount of advance preemption time currently provided by 
the railroad (line 49), additional warning time must be requested from the railroad. Alternatively, the maximum preemption time 
(line 48) may be decreased after performing an engineering study to investigate the possibility of reducing the values on lines 13, 
16, 17, 21, 22 and 43.

If CSD <  DVL, you must clear the design vehicle through the entire CSD during the traffic clearance phase; however, if CSD >  
DVL, you should consider providing enough time to clear the design vehicle from the crossing.

46. 

48. 

46. 

47. 

48. 

Page 3

20

0

20

15

0

✔

15
1.25

18.8

15

33.8

0.0

12.0

72

✔

✔

157

229

20.9

1.00

20.9

32.8
34

45.0

29.1

16



SECTION 7: SUMMARY OF CONTROLLER PREEMPTION SETTINGS

69. Duration Time (seconds) ………………………………………………………… 69. 

70. Preempt Delay Time (seconds) ………………………………………………… 70. 

Right of Way Transfer Phase
71. Minimum Green Interval (seconds) ……………………………………………… 71. 

72. Pedestrian Walk Interval (seconds) ………………………………………………72. 

73. Pedestrian Clearance Interval (Flashing "DON’T WALK", seconds) ………… 73. 

74. Yellow Change Interval (seconds) ……………………………………………… 74. 

75. All Red Vehicle Clearance (seconds) …………………………………………… 75. 

Track Clearance Phase
76. Green Interval (seconds) (in the absence of gate down circuit) ……………… 76. 

77. Green Interval (seconds) with gate down circuit ……………………………… 77. 

78. Yellow Change Interval (seconds) ………………………………...…………… 78. 

79. All Red Vehicle Clearance (seconds) …………………………………………… 79. 

Exit Phase
80. Dwell/Cycle Minimum Green Time (seconds) ………………………………… 80. 

81. Yellow Change Interval (seconds) ……………………………………………… 81. 

82. All Red Vehicle Clearance (seconds) …………………………………………… 82. 

Remarks:

Remarks

Remarks

Remarks

Remarks

Page 4

0 Default Value

0 From Line 13

5 From Line 16

0 From Line 21

0 From Line 22

4.0 From Line 18

2.0 From Line 19

34 From Line 65

23 From Line 40

4.0 From Line 18

2.0 From Line 19

0 Default Value

4.0 From Line 18

2.0 From Line 19
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Appendix D 
BNSF Highway Rail Grade Crossing Traffic 

Signal Preemption Request Form 
(dated 8.5.22) 





August 5, 2022
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Appendix E 
Agency Design Plans 
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Reference Documents for Interconnected Traffic Signals 
AREMA C&S Manual (2021) 

FHWA Highway-Rail Grade Crossing Handbook (2019) 

FRA Safety Advisory 2010-02 (2010) 

FRA Technical Bulletin S-12-01 (2012) 

ITE Recommended Practice: Preemption of Traffic Signals Near Railroad Crossings (2021) 

ITE Traffic Control Devices Handbook (2013) 

Manual on Traffic Control Devices (MUTCD) (2009) 

TXDOT Preemption Calculation Instructions (2017) 

Washington Department of Transportation (WSDOT) Standard Plan M-11.10-03 (2019) 
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AREMA C&S Manual (2021) 
Part 1.1.1 

CLEAR STORAGE DISTANCE 

The distance available for vehicle storage measured 6 ft. from the rail nearest the intersection to the intersection Stop 
Bar or the normal stopping point on the highway.  At skewed crossings and intersections, the 6 ft. distance shall be 
measured perpendicular to the nearest rail either along the centerline, or edge line of the highway as appropriate to 
obtain the shorter clear distance.  
  
Where exit gates are used, the distance available for vehicle storage is measured from the point where the rear of the 
vehicle would be clear of the exit gate arm. In cases where the exit gate arm is parallel to the track(s) and is not 
perpendicular to the highway, the distance is measured either along the center line or edge line of the highway, as 
appropriate, to obtain the shorter distance. (MUTCD)  

MINIMUM TRACK CLEARANCE DISTANCE (MTCD) 

For grade crossing warning systems without exit gates, the minimum track clearance distance is the length along a 
highway at one or more railroad tracks, measured either from the stop line, warning device or 12 ft. perpendicular to 
the track centerline to 6 ft. beyond the track(s) measured perpendicular to the far rail, along the centerline or edge 
line of the highway, as appropriate, to obtain the longer distance.   
 
For Four-Quadrant Gate systems, the minimum track clearance distance is the length along a highway at one or more 
railroad or light rail transit tracks, measured either from the highway stop line or entrance warning device, to the point 
where the rear of the vehicle would be clear of the exit gate arm. In cases where the exit gate arm is parallel to the 
track(s) and is not perpendicular to the highway, the distance is measured either along the center line or edge line of 
the highway, as appropriate, to obtain the longer distance. (MUTCD)  
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AREMA C&S Manual (2021) (continued) 
Part 3.1.10  

C. General 

4. When a traffic control signal or other traffic control device is interconnected to a grade crossing warning system, a 
label should be installed in the traffic signal controller cabinet and the railroad warning system enclosure advising 
maintenance personnel of the interconnection. The label should provide contact information for both the public 
agency responsible for the traffic signal and the railroad maintenance facility. An example of such a label was 
developed by the USDOT Technical Working Group and is depicted in Figure 3110-1.   

 

 

 

Part 3.2.5  

C. General  

7. The highway motorists' view of flashing-light signal units shall not be obstructed by signs or structural members. 
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FHWA Highway-Rail Grade Crossing Handbook (2019) 
Preemption of Traffic Signals (pg. 76-77) 

To understand the concept of preemption, the practitioner should be familiar with two fundamental terms which are 
depicted in Figure 38. The Clear Storage Distance (CSD) is the space between the crossing and a downstream 
intersection where vehicles may safely queue and the Minimum Track Clearance Distance (MTCD) is the area which 
must be clear of roadway vehicles to avoid a collision with a train. These are defined as follows: 

Clear Storage Distance. Per the MUTCD definitions, (Part 1A.13), the distance available for vehicle storage 
measured between 6 feet from the rail nearest the intersection to the intersection stop line or the normal 
stopping point on the highway. At skewed crossings and intersections, the 6-foot distance is measured 
perpendicular to the nearest rail either along the center line or edge line of the highway, as appropriate to 
obtain the shorter distance. Where exit gates are used, the distance available for vehicle storage is measured 
from the point where the rear of the vehicle would be clear of the exit gate arm. In cases where the exit gate 
arm is parallel to the track(s) and is not perpendicular to the highway, the distance is measured either along 
the center line or edge line of the highway, as appropriate, to obtain the shorter distance. 

Minimum Track Clearance Distance. For standard two-quadrant warning devices, the MTCD is the length 
along a highway at one or more railroad tracks or LRT tracks. Where flashing‑light signals with automatic gates 
are used, the MTCD is measured from the portion of the gate arm farthest from the near rail. Where 
flashing‑light signals are used without automatic gates, the MTCD is measured from the stop line. Where 
passive traffic control devices are used, the MTCD is measured from the stop line. Where the roadway is not 
paved, the MTCD is measured from 10 feet perpendicular to the near rail. The MTCD ends 6 feet beyond the 
track(s) measured perpendicular to the near rail. The MTCD ends 6 feet beyond the track(s) measured 
perpendicular to the far rail, along the center line or edge line of the highway, as appropriate, to obtain the 
longer distance. For Four-Quadrant Gate systems (where exit gates are used), the MTCD is extended to the 
point where a vehicle is clear of the exit gate arm. In cases where the exit gate arm is parallel to the track(s) 
and is not perpendicular to the highway, the distance is measured either along the center line or edge line of 
the highway, as appropriate, to obtain the longer distance. 

 

Figure 38. Clear Storage and Minimum Track Clearance Distance 
Source: AECOM, Inc.  
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FRA Safety Advisory 2010-02 (2010) 
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FRA Technical Bulletin S-12-01 (2012) 
 
Introduction 
The preferred method of testing the pre-emption circuitry consists of observation of a train movement and of the 
actual pre-emption function. This should include observation that the preemption control was received when sent by 
the railroad equipment, the track clearance interval was displayed within the RWTT, the TCG interval was displayed 
for at least the minimum design time, and the pre-emption function was cancelled when the crossing gates started to 
rise or, in the case of flashing light only warning devices, when those devices were deactivated. In the event that a 
train movement is not available, alternative methods of testing may be used while observing the pre-emption 
function. Where a railroad has installed pre-emption operation recording and monitoring equipment, as addressed in 
FRA Safety Advisory 2010-02, the inspector may be able to rely on this equipment in order to verify that the pre-
emption operation and interconnection functions properly. 

In some cases, a gate-down circuit may be included as a part of the interconnection. If a gate-down circuit is present, 
it should prevent the traffic control signal from leaving the TCG interval until the gate controlling vehicular access over 
the crossing is fully lowered to a preset position. This function can be tested by simulating that the specified gate is 
not fully lowered. In this scenario, the highway traffic signal should remain in TCG until the gate-down input is received 
or the train occupies the crossing. The presence of a traffic signal representative will greatly assist in validating this 
test. 
 
Where multiple tracks are present, and a second train may appear shortly after the first train, the inspector should 
have the railroad conduct a test where the pre-emption circuit is restored to its normal state following a test for the 
first train and then reactivated within 1 to 2 seconds to simulate the approach of the second train. The traffic signal 
should either remain in the track clearance interval or, if the sequence has left the track clearance interval, return to 
the track clearance interval. The RWTT and TCG values should again apply to the traffic signal sequence. In some cases, 
other interconnect circuits may be present based on site-specific needs. Where present, the inspector should consult 
the circuit plan in order to determine how these additional interconnect circuits are used and how their proper 
operation can best be verified. 
 
The intent of this preferred testing method is to verify that the highway traffic signal pre-emption is actually working 
as intended in connection with the activation of the highway-rail grade crossing warning system, as opposed to mere 
observation of the railroad's portion of the preemption interconnection. 
 
The U.S. Department of Transportation (DOT) task force that was assembled following the Fox River Grove incident 
recommended the installation of a warning label in both the railroad equipment enclosure and the traffic control 
signal enclosure. The purpose of the warning label was to identify the presence of the interconnection and the need 
for the parties to contact one another in the event of pre-emption failure, or prior to initiating any changes or 
modification to either system. While not federally required, it is recommended that a check for the warning labels be 
performed and, if one or both are missing, to remind the appropriate party or parties of the DOT task force 
recommendation. 
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FRA Technical Bulletin S-12-01 (2012) (continued) 

The preferred method of testing the pre-emption circuitry consists of observation of a train movement and of the 
actual pre-emption function. This should include observation that the preemption control was received when sent by 
the railroad equipment, the track clearance interval was displayed within the RWTT, the TCG interval was displayed 
for at least the minimum design time, and the pre-emption function was cancelled when the crossing gates started to 
rise or, in the case of flashing light only warning devices, when those devices were deactivated. In the event that a 
train movement is not available, alternative methods of testing may be used while observing the pre-emption 
function. Where a railroad has installed pre-emption operation recording and monitoring equipment, as addressed in 
FRA Safety Advisory 2010-02, the inspector may be able to rely on this equipment in order to verify that the pre-
emption operation and interconnection functions properly. 

In some cases, a gate-down circuit may be included as a part of the interconnection. If a gate-down circuit is present, 
it should prevent the traffic control signal from leaving the TCG interval until the gate controlling vehicular access over 
the crossing is fully lowered to a preset position. This function can be tested by simulating that the specified gate is 
not fully lowered. In this scenario, the highway traffic signal should remain in TCG until the gate-down input is received 
or the train occupies the crossing. The presence of a traffic signal representative will greatly assist in validating this 
test. 
 
Where multiple tracks are present, and a second train may appear shortly after the first train, the inspector should 
have the railroad conduct a test where the pre-emption circuit is restored to its normal state following a test for the 
first train and then reactivated within 1 to 2 seconds to simulate the approach of the second train. The traffic signal 
should either remain in the track clearance interval or, if the sequence has left the track clearance interval, return to 
the track clearance interval. The RWTT and TCG values should again apply to the traffic signal sequence. In some cases, 
other interconnect circuits may be present based on site-specific needs. Where present, the inspector should consult 
the circuit plan in order to determine how these additional interconnect circuits are used and how their proper 
operation can best be verified. 
 
The intent of this preferred testing method is to verify that the highway traffic signal pre-emption is actually working 
as intended in connection with the activation of the highway-rail grade crossing warning system, as opposed to mere 
observation of the railroad's portion of the preemption interconnection. 
 
The U.S. Department of Transportation (DOT) task force that was assembled following the Fox River Grove incident 
recommended the installation of a warning label in both the railroad equipment enclosure and the traffic control 
signal enclosure. The purpose of the warning label was to identify the presence of the interconnection and the need 
for the parties to contact one another in the event of pre-emption failure, or prior to initiating any changes or 
modification to either system. While not federally required, it is recommended that a check for the warning labels be 
performed and, if one or both are missing, to remind the appropriate party or parties of the DOT task force 
recommendation. 
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ITE Recommended Practice: Preemption of Traffic Signals Near Railroad 
Crossings (2021) 
Part 1.1 Background (Page 2) 

It is important that the traffic engineer responsible for designing the preemption system understand with sufficient 
detail how the traffic signal controller unit operates in response to a call for a preemption sequence. The traffic 
engineer should also consider whether the traffic signal controller unit is capable of performing all of the functions 
required under all possible rail movements in order to provide proper functioning of the preemption operation. Rail 
operations such as multiple train movements, stops within the approach circuitry, and re-starts of stopped trains 
within the approach circuitry can result in insufficient queue clearance time from the train detection circuitry. The 
traffic engineer should consult with railroad personnel who are responsible for railroad signal design and operations 
to ensure that appropriate equipment is specified and that both highway and railroad signal installations operate 
properly and with full compatibility. Continuous cooperation between highway and railroad personnel is essential for 
safe operation. Information concerning the type of railroad signal equipment that can be used is available from the 
operating railroad and from AREMA. In addition, state and local regulations should be consulted. 

 

Part 2.2.1 Warning Devices (Page 17) 

Back-Up Power Supply 

The 2009 MUTCD (Section 4.27) recommends that except for traffic signals interconnected with light rail transit 
systems, traffic signals with railroad preemption or coordinated with flashing-light signals systems should be provided 
with a back-up power supply. When a back-up power supply is installed for a traffic control signal that is 
interconnected with a grade crossing, the back-up power supply should provide for a minimum operating period 
sufficient to allow the implementation of alternative traffic control measures during a power outage. At LRT grade 
crossings where LRT vehicles operate without electricity or are powered by a remote source and can use the grade 
crossing with a local power outage, consideration should be given to installation of a backup power supply. With the 
low-power LED signal indications that are not widely used, it is practical to provide full traffic signal operation for 
several hours. 

 

Part 2.3.1 Pre-Signals (Page 29) 

Downstream Signal Visibility 

The downstream traffic signal faces at the roadway intersection that control the same approach as the pre-signal 
should be equipped with visibility-limited signal faces as appropriate for the location. The purpose of the visibility-
limited signal faces is to limit visibility of the downstream signal faces to the area from the intersection stop line to 
the grade crossing. Motorists upstream of the crossing should only be able to see the pre-signal vehicle head 
indications. This is to prevent vehicles stopped at the grade crossing stop line from seeing the distant green signal 
indication during the PCI. An engineering study should be conducted to review the specific site conditions, including 
the eye heights of drivers of vehicles likely to use the crossing, and to establish the final design necessary to meet the 
visibility requirements. 
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ITE Recommended Practice: Preemption of Traffic Signals Near Railroad 
Crossings (2021) (continued) 
Part 2.4.1 Warning Device Timing (Pages 33-34) 
Prescribed (Minimum) Warning Time  
 
The following items should be considered when designing time elements for a preemption operation: 

• Long right-of-way transfer times caused by pedestrian clearance intervals, minimum green times, high-speed 
highway approaches, or unusual intersection geometry. 

 

Part 2.4.2 Maximum Preemption Timing Parameters 

Right-of-way Transfer Time (Pages 34-35) 

Right-of-way transfer time (RTT, or RWTT) in the traffic signal system is the maximum amount of time needed prior to 
the preemption clearance interval (PCI) once the call for preemption has been initiated. RTT (RWTT) typically includes 
time for the traffic signal control equipment to react to a preemption call (equipment response time), any minimum 
green time (for any green indication that may have just started when preemption is initiated or other green clearance 
times), any pedestrian walk, clearance times, yellow change intervals, and red clearance intervals. The MUTCD does 
not permit shortening or omission of the yellow change interval or any red clearance interval during the transition 
into preemption. Section 2.2.9 ADA Considerations and Section 2.4.5 Pedestrian Timing address the potential 
shortening or omission of any pedestrian walk interval and/or pedestrian change interval in order to reduce the worst 
case RTT (RWTT). The decision to modify pedestrian intervals should be based on agency policy and an engineering 
study in consultation with the diagnostic team. Pedestrian volumes (especially young, elderly, and disabled 
pedestrians), nearby schools, parks, and playgrounds, transit stops, and vehicle turning movements should all be 
considered as part of the engineering study.  
 
Although, RTT (RWTT) is calculated as a fixed maximum value as described above, it is a variable under actual operation 
of the traffic signal controller, depending on the phase timing that is active at the time of the preempt. When an active 
traffic signal controller phase meets the conditions used to calculate RTT (RWTT) and a call for preemption is received, 
the full RTT (RWTT) will be required prior to the display of the PCI. However, in other cases the RTT (RWTT) may be 
zero or near zero. For example, if the track clearance phase happens to be green when the call for preemption is 
received, the RTT (RWTT) is zero, and the controller unit begins to time the fixed PCI. The reality is that the RTT (RWTT) 
can vary from its calculated maximum to zero (or near zero) based on the phase of the traffic signal being displayed 
when a train is detected. The time difference between the maximum and minimum RTT (RWTT) is a variable that 
should be addressed (this is explained in more detail in the NCHRP Report 812 and Section 2.4.4 Dynamic Strategies 
for Right-of-Way Transfer Time Variability). 
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ITE Recommended Practice: Preemption of Traffic Signals Near Railroad 
Crossings (2021) (continued) 
Part 2.4.6 Turns Across Tracks (Page 43) 

At a signalized intersection where the distance to a grade crossing is 100 ft. (30 m) or less and the intersection traffic 
control signals are preempted by the approach of a train, all movements from the signalized intersection approaching 
the grade crossing should be prohibited during the signal preemption sequences. All movements toward the track 
may be prohibited at a signalized intersection that has a clear storage distance of more than 100 ft. (30 m). 

A part-time regulatory sign and/or appropriate highway traffic signal indication or other similar type sign may be used 
to prohibit movements toward the grade crossing during preemption. The MUTCD R3-1 and R3-2 signs may be used 
for this purpose. In this situation, turn lanes to store turning vehicles out of the through traffic lanes may be desirable. 

A supplemental part-time legend which displays “TRAIN” or “TRAIN COMING” or which displays the symbol for a train 
or a light-rail transit vehicle may be included as a part of the part-time sign. Including “TRAIN” or “TRAIN COMING” or 
a symbol for a train or light-rail transit vehicle as part of the part-time sign emphasizes the importance of the turn 
prohibition to road users by advising them that the turn prohibition is in effect due to the presence of a train 
approaching or on a nearby rail grade crossing.  

As an alternative, appropriate highway traffic signal indications may be used to prohibit turns toward the tracks. This 
is discussed in Section 8B.08 of the 2009 MUTCD. 

 

Figure 11. Example of Turn Prohibition Part-Time Sign With Supplemental Legend 

 

Source: Lancaster Engineering 
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ITE Traffic Control Devices Handbook (2013) 
Page 467-468 

Pre-Signal. Pre-signals control traffic approaching the grade crossing toward the nearby highway intersection and are 
operated as part of the highway intersection traffic signal system. A pre-signal is intended for locations where there 
is minimal CSD downstream from the grade crossing such that vehicles stopping upstream from the intersection stop 
line may block the MTCD.  

 
The operational concept of a pre-signal is to require vehicles to stop ahead of the grade crossing rather than stopping 
within the CSD and possibly queuing up into the MTCD. This is accomplished by providing a "green extension" for the 
traffic signals at the intersection so vehicles just crossing the stop line ahead of the grade crossing will have additional 
green time to enter and clear from the downstream intersection during the yellow display at that location.  
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MUTCD (2009) 
Table 2C-4 Guidelines for Advance Placement of Warning Signs 

 
 
Section 3B.08 Extensions Through Intersections or Interchanges 
Guidance: 
03  Where highway design or reduced visibility conditions make it desirable to provide control or to guide vehicles 
through and intersection or interchange, such as at offset, complex, or multi-legged intersection, on curved roadways, 
where multiple turn lanes are used, or where offset left turn lanes might cause driver confusion, dotted line extension 
markings consisting of 2-foot line segments and 2- to 6-foot gaps should be used to extend longitudinal line markings 
through an intersection or interchange area. 
07  Where a double line is extended through an intersection, a single line equal width to one of the lines of the 
double line should be used. 
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MUTCD (2009) (continued) 
Section 4D.02 Responsibility for Operation and Maintenance 
Guidance: 
01  Prior to installing any traffic control signal, the responsibility for the maintenance of the signal and all of the 
appurtenances, hardware, software, and the timing plan(s) should be clearly established. The responsible agency 
should provide for the maintenance of the traffic control signal and all of its appurtenances in a competent manner. 
 
Section 4D.27 Preemption and Priority Control of Traffic Control Signals 
Guidance: 
11  Except for traffic control signals interconnected with light rail transit systems, traffic control signals with 
railroad preemption or coordinated with flashing-light signal systems should be provided with a back-up power supply. 
 
Section 8B.06 Grade Crossing Advance Warning Signs (W10 Series) 
Standard: 
05  If the distance between the tracks and a parallel highway, from the edge of the tracks to the edge of the 
parallel roadway, is less than 100 feet, W10-2, W10-3, or W10-4 signs (see Figure 8B-4) shall be installed on each 
approach of the parallel highway to warn road users making a turn that they will encounter a grade crossing soon 
after making a turn, and a W10-1 sign for the approach to the tracks shall not be required to be between the tracks 
and the parallel highway. 
06  If the W10-2, W10-3, or W10-4 signs are used, sign placement in accordance with the guidelines for 
Intersection Warning signs in Table 2C-4 using the speed of through traffic shall be measured from the highway 
intersection. 
 
Section 8B.08 Turn Restrictions During Preemption 
Guidance:  
01  At a signalized intersection that is located within 200 feet of a highway-rail grade crossing, measured from the 
edge of the track to the edge of the roadway, where the intersection traffic control signals are preempted by the 
approach of a train, all existing turning movements toward the highway-rail grade crossing should be prohibited during 
the signal preemption sequences. 
Option: 
02  A blank-out or changeable message sign and/or appropriate highway traffic signal indication or other similar 
type sign may be used to prohibit turning movements toward the highway-rail grade crossing during preemption. The 
R3-1a and R3-2a signs shown in Figure 8B-1 may be used for this purpose. 

 
Section 8B.27 Pavement Markings 
Standard:  
02  On paved roadways, pavement markings in advance of a grade crossing shall consist of an X, the letters RR, 
a no-passing zone marking (on two-lane, two-way highways with center line markings in compliance with Section 
3B.01), and certain transverse lines as shown in Figures 8B-6 and 8B-7.  
Guidance:  
05  When pavement markings are used, a portion of the X symbol should be directly opposite the Grade Crossing 
Advance Warning sign. The X symbol and letters should be elongated to allow for the low angle at which they will be 
viewed.  
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MUTCD (2009) (continued) 
Figure 8B-6 Example of Placement of Warning Signs and Pavement Markings at Grade Crossings 
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MUTCD (2009) (continued) 
Figure 8B-7A Grade Crossing Pavement Markings 
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MUTCD (2009) (continued) 
Section 8B.17 LOOK Sign (R15-8) 
Option: 
01  At grade crossings, the LOOK (R15-8) sign (see Figure 8B-1) may be mounted as a supplemental plaque on the 
Crossbuck support, or on a separate post in the immediate vicinity of the grade crossing on the railroad or LRT right-
of-way. 
 

Section 8B.27 Pavement Markings 
Standard:  
02  On paved roadways, pavement markings in advance of a grade crossing shall consist of an X, the letters RR, 
a no-passing zone marking (on two-lane, two-way highways with center line markings in compliance with Section 
3B.01), and certain transverse lines as shown in Figures 8B-6 and 8B-7.  
Guidance:  
05  When pavement markings are used, a portion of the X symbol should be directly opposite the Grade Crossing 
Advance Warning sign. The X symbol and letters should be elongated to allow for the low angle at which they will be 
viewed.  
 

Section 8C.09 Traffic Control Signals at or Near Highway-Rail Grade Crossings 
Standard: 
08  Information regarding the type of preemption and any related timing parameters shall be provided to the 
railroad company so that they can design the appropriate train detection circuitry. 
Guidance: 
13  Consideration should be given to using visibility-limited signal faces (see definition in Section 1A.13) at the 
intersection for the downstream signal faces that control the approach that is equipped with pre-signals. 
 

Section 8D.04 Stop Lines, Edge Lines, and Detectable Warnings  
Option: 
02  Edge lines (see Section 3B.06) may be used on approach to and across the tracks at a pathway grade 
crossing, a sidewalk at a highway-rail or highway-LRT grade crossing, or a station crossing to delineate the 
designated pathway user route. 
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TXDOT Preemption Calculation Instructions (2017) 

 
 

Line 1. Record the Clear storage distance (CSD in Figure 1), in feet, as the shortest distance along the crossing street 
between the edge of the grade crossing nearest the signalized intersection—identified by a line parallel to the rail 6 
feet (2 m) from the rail nearest to the intersection—and the edge of the street or shoulder of street that parallels the 
tracks. If the normal stopping point on the crossing street is significant different from the edge or shoulder of parallel 
street, measure the distance to the normal stopping point. For angled (i.e., non-perpendicular) railroad crossings, 
always measure the distance along the inside (centerline) edge of the leftmost lane or the distance along the outside 
(shoulder) edge of the rightmost lane, as appropriate, to determine the shortest clear storage distance and record 
that value. 
 
Line 2. Minimum track clearance distance (MTCD in Figure 1), in feet, is the length along the highway at one or more 
railroad tracks, measured from the railroad crossing stop line, warning device, or 12 feet (4 m) perpendicular to the 
track centerline—whichever is further away from the tracks, to 6 feet (2 m) beyond the tracks measured perpendicular 
to the far rail. For angled (i.e., non-perpendicular) railroad crossings, always measure the distance along the inside 
(centerline) edge of the leftmost lane or the distance along the outside (shoulder) edge of the rightmost lane, as 
appropriate, to determine the longest minimum track clearance distance and record that value. 
 
Line 28. Are there left-turns towards the tracks?: The user has to select a box ‘Yes’ or ‘No’ to indicate whether to 
consider a left turn design vehicle turning left onto the tracks. If the user selects ‘Yes’, values for boxes 29, 31, and 
32 are automatically calculated and filled in. In some cases, a value of ‘No’ may be selected in order to minimize the 
amount of preemption time requested from the railroad. 
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TXDOT Preemption Calculation Instructions (2017) (continued) 
 
Line 29. Distance travelled by the truck during left-turn towards the tracks: This is the distance (LTL) travelled by the 
truck while making the turn. This calculation is used later in Line 31 and is a function o the centerline turning radius of 
the left turn design vehicle and the angle of the street from which the left turn design vehicle is making the left turn 
and is illustrated in the equation below and in Figure 2: 
 

LTL = πR∅/180 
Where: 
R = the centerline turning radius of the left turning design vehicle (line 11), and 
Ø = angle of the street from which the left turn design vehicle is making the left turn (line 7) 
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WSDOT Standard Plan M-11.10-03 (2019) 
(see next page)  
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Appendix G 
RR Preemption Circuit Sample 
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BNSF Standard Interconnect Wiring Diagram 
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