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APPENDIX L 

GRADE CROSSING SAFETY AND DELAY ANALYSIS  



 

 



 

 

L. GRADE CROSSING SAFETY AND DELAY ANALYSIS 
METHODOLOGY 

L.1 Grade Crossing Safety Analysis Methodology 

L.1.1 Assumptions for Calculations 

The Surface Transportation Board’s Section of Environmental Analysis (SEA) used several data 
sources to characterize grade crossing safety conditions, as follows: 

• Information on current and future rail traffic from the Alaska Railroad Corporation (ARRC or 
the Applicant), as described in Chapter 2 

• The Federal Railroad Administration (FRA) Highway-Rail Crossing Inventory for 
information on road and train traffic characteristics at highway/rail crossings, including the 
number of tracks, number of road lanes, warning devices, daily vehicle traffic volume, road 
paving, road classifications, and the most recent 5 years of accident history (FRA, 2007a)   

• Available information on annual average daily traffic (AADT) from the Alaska Department 
of Transportation & Public Facilities 2005 traffic map and the Matanuska-Susitna Borough 
2006 traffic map (taken from ARRC, 2008a).  Where AADT was not available from agency 
traffic maps, aerial photography was used to identify land usage and structures.  AADT 
values for 2012 were estimated using the available data and an annual growth rate of 0.6 
percent (CDTC, 2004) 

• The FRA Personal Computer Accident Prediction System to predict accident frequencies at 
existing grade crossings (FRA, 2007b) 

• The ARRC initial estimate of train traffic of 2 trains per day (ARRC, 2008b) 

L.1.2 Calculation of Accident Frequency 

SEA analyzed traffic safety at existing public at-grade highway/rail crossings using the accident 
history from the past 5 years and calculated the potential change in the predicted accident 
frequency (accidents per year) resulting from the proposed action alternatives that would involve 
use of all or part of the existing ARRC main line between Willow and Wasilla.  This calculation 
involved information on public at-grade crossings provided in the FRA National Highway-Rail 
Crossing Inventory (FRA, 2007a), with the exception of anticipated future train traffic and 
AADT information, which SEA obtained from the sources indicated above.  SEA performed the 
calculation of predicted accident frequency using the FRA Personal Computer Accident 
Prediction System. 

L.1.3 Calculation of Hazard Index 

For new at-grade crossings that could result from the proposed action, SEA analyzed safety 
using a hazard index, rather than predicted accident frequency, because the predicted accident 
frequency approach requires historical data on past accidents at a crossing.  In addition, to 
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provide for comparable comparison of the alternatives, SEA also calculated a hazard index for 
existing at-grade crossings on the main line that could be used by rail traffic on some alternatives 
for the proposed rail line.  SEA calculated a hazard index for each crossing using the New 
Hampshire Method as the product of the roadway AADT, trains per day, and a crossing 
protection factor.  The latter is defined as 1.00 for crossbuck signage, 0.90 for crossbucks with 
stop signs, 0.20 for crossbucks with automatic flashers, 0.11 for crossbucks with automatic 
flashers and gates, and zero for grade-separated crossings.  Table L-1 lists calculations at each 
crossing. 

L.2 Grade Crossing Delay Analysis Methodology 
For each at-grade crossing analyzed, SEA calculated the time that a particular crossing would be 
blocked for each train-crossing event and estimated the average delay per vehicle at that crossing 
in a 24-hour period.  SEA used the average delay per vehicle for at-grade crossings to determine 
the level of service.  Level of service is also used as a qualitative measure of road and 
intersection operating conditions.  SEA also estimated the average traffic delays for all vehicles 
over a 24-hour period and used the average delay per vehicle to determine level of service for 
each at-grade crossing based on ratings listed in Table L-2. 

SEA used the following calculations to estimate traffic delay for at-grade crossings.  The traffic 
delay at a crossing includes the time for the train to pass, and the time for any warning device to 
engage and disengage.  For simplification purposes, it is assumed that both rail and road traffic 
would be uniform throughout the day. 

The first step includes the calculation of gate-down time per train event (T). 

V
LTT W +=  

Where: 

TW = Gate warning time 
L = Average train length  
V = Average train speed  

The number of stopped vehicles delayed per day (NV) can be calculated as follows: 

ADTNTNV **
24

=  

Where: 

N = Number of trains per day 
ADT = Average daily traffic1 
24 = Hours per day 

                                                 
1 Also referred to as annual average daily traffic (AADT). 
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Table L-2 
Grade Crossings Level of Servicea 

Level of Service 
Average Total Delay 

(seconds per vehicle) 
A <= 10 
B > 10 and <= 20 
C > 20 and <= 35 
D > 35 and <=  55 
E > 55 and <= 80 
F > 80 

a  Source:  Transportation Research Board, 2001 

The average delay per vehicle in a 24-hour period (DV) is: 

2

*
* AD

D

V
V

RR
RT

ADT
ND −

=  

Where: 

RD = Departure rate (vehicles/lane/hour)2 

RA = Arrival rate, average daily traffic converted to vehicles/lane-hour 

2 = Denominator to reflect that vehicles do not experience the entire time the train is blocking 
the grade crossing.  They are assumed to arrive on average at the midpoint of the train crossing 
period. 

Total vehicle delay (D) is the product of average delay per vehicle (DV) and the average daily 
traffic (ADT). 

ADTDD V *=  

Table L-3 lists the results of the grade crossing delay analysis for the proposed action. 

                                                 
2 Based on the Highway Capacity Manual (Transportation Research Board, 2001), departure rates (in vehicles/lane-hour) are the 
following: highways (1,800), arterials (1,400), collectors (900), and local roads (700). 
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